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Glossary of Russian Terms 1/ r; 

(The exact definitions of 'most of thJse terms vary in different Jocalities 
of Rus.sla. We have endeavofl!d. ~s far a1"poss!ble, ~o pr6vide the"ex-. 

. planation most applicable fn,,the :context.) 

. ,:·. 
~ . . . :a steppe" valley; a type of gully which' is no longer 

');rowing, usually dry. with gently sloping sodded 
sides •. ,and overgrown with vegetation.· 

'-l /.· 

.. Bor . . . . . . . , .. :··· ··.· ··;; . . . 'a type. of spa~se pine forf.st growing .on s~ndy soil,. 

" Dutik . •.. . . . . 

c 

lzd. ,_ ... 
Khak' .. . ;, 

. . 
r::. 

• !\--~- • - • • 

":;:f-;..~ 

dunes· .. , etc. I) · 

a calcareous concretion ln loess .. 

;,{~ pre~·Revolutionar~y Russia, ar. adro"inistrafive .. 
province, corre~ponding to the present-day DistriCt. 

·'' . . ·. . ·. ·,. \\ () 

Izdatel'stvo 
7

= Publishing 'House·. 
/ . . . ~ . 

patch of saline n1ud. '! 

0 
.o 

(, 

Kolok (kolki),. 
. - ,-. ~-d') 

... a smal1! isolated grove of aspen or birch on the 

Linian ... 
() 

forf:!St""sJ«;ppe. ,, , u·---~: -~6--- -- " . -~ ~; 

( 1) a ~hallow steppe depression in arid regions of the 
USSR, periodically wetted by snovilher~ ... ;0· In ~pripg, 
limans usually become pools,·· dryin~t''up i.rt. summer~ 

~ !t ~ ·n .. ; 
They range in area from a few dozep square r;q,~,ters 
to a ·re~.:!square k:ll6meters'. """ · 

G 

.. (2) rj.ver estuary drowned by the sea. 
•; .-; • Q 0 i) -

· lVIoch1ra/ ~• ·· 
mochevina 

:.._; 

C> 

, ,, . patch 'or> l~nd .permanently wet due to trye outflow of 
underground water. r 

- r; • 

Polesie. 

Plavni .. 

Sel•ga. 

.·, 

" 
o c:;Suglei 

" 

SukhoveL 
I C 

~-

Syrt 

. ' ' . . . . . . 

. . .-

(_, 

.-::::: .. 

*'I'· ..::: c 

..... ... . .,,. ___ _........ -··h·- ... ··n--........ 

(;. 

, extE;lnSiVe tract of wet forest land; sometimes used 
a$ a proper namf' in the northwester~ Ukraine, · "/."'.....: 
Belorussia and Poland,'' o • • ~_.,0 " !J 
- G - , ! 

lowlying portions of valleys of the low~r reaches of 
some Russian rivers. waterlogged~and flooded, 
overgrown qy tr"'ees and reeds. "

0 

" 
- . ,, ~- Q t; 

0) r·idge of, any origin (Fh1land). o 

" (2) forest clearing. 

a large 'cossack villaRe. 
0 

a var~ety of glei; a pate,bluish-:;white.'·,finely gradecd, 
veery viscous mass, similar to northern podzol. 

strong, hot, .dry eastern wind, causing c·rop failures. 
1nostly a.long~~t.he middle and lower reaches of the· 
Volga; similar to winds which raise dust storms 
in the USA 11 Dust Bowl 11

• o 

a level clay area 1 usually elevated,, 

r: V 

i_) 

0 

,. ·- """-~ ..... n ..... .,. .... .,. .... ,,..._,_ -- . ., .. ·--·· 
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G 

VEO . . . . . . . . . . 

Volost'. • • .. Ill • • • • 

Zaklech' . . . . 

Vol'noe Ekonomicheskoe <.>bahchestvo 'l'o' Fr·ee ' 
Economic Society. I -

. ( ' ·-~ : - i ·:' '} . ,_.:. 

· smullest adminfst~alive _1ivis'ion ~}1 ;.ural are~s of , 
p~e-Revo!utionary ~uss1~, several volost's' form-? " 
in'g a "uezd"; no corresponding unit exists in:the 
US~,R. today;; , : ; · . 

a k~nd of heavy soil withdark brow.n, extremely 

. ~) 
~ ~ I~ II ' 

1
; \) 

o,, viscous, very .marly cl~·Y. . 
"' • . . 0 

Zapadina. 

c . 
;? 

Zexastvo 

'I 
. ·! 

• • • 

zhuravchik 

f! 

c 
,, . 

~~ . 

~, 

Ill 

i.) 

~ I ~ • 

a rounded, -shallow, nearly flat depresaion in the 
. steppe zo~e; formed .bY' soil-forming 'processes or 

.. ground subsidence~. ,due to leaching or eluviation. 
of the underground rocks; depth ·ia few melers at 
the most, often lest:l-;th~m 1 m; ho~iz'ontal dimensions,. 
of i;te order of ac{ew meters, "'sometf~es considerably · 
larger; often only distbguishable·by 'the color of_ -
the vegetahon-(usually v:ery lush, .since the "zapadina" 
. is moister ~an the surrounding country). 

' c / ,j, . . 

fri pre..:Revolujionary Russia,'' an el~cted rural 
admirtistrative pody with v~ry limited authodty. 

. ! . . ·'· ,, . . ' . . 
a-· calcareous nodule i'n loess. 
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Akkermart . . . •• •. . . 
Aleksandrovsk • C •::\ • • 0 0 0 .• r .~ • • 0 0 • 

Bakhmut 
\i 

. . . . . . . 
/) 

Batalpash~hsk . . -· . 
.. 
. . . 

(j 

Birzula . . " . . . . . . . . . ... 
Chembar .••• 0 ••••.••.••••• :II • 

Derpt. . . . . . . .. . . . . .. . "'-{ . . 
Ekaterinburg . . ~ . • • . . .. .. . . .:] . 
Ekaterinoslav 

Elisa ve~gr aq 

Golodaevka 

'.. . . . ~ 
. . 

• • 

. . 
. 0 

. ~ . . . 
. . . '. .... . 
. . ,-.. . . . 

Hapsal • ·~· 0 • • • 0 0 • 0 ·"' r,. 0 O:; 

• • 
,. . •. 

d 

·:_. . Iletska~,.,= •• 

Ker~nsk . . . . • •,r,·. • . . . . . . . 
v 

Khaaar-Yurt 

Knyaginin . . 
Konstahtlnograd 

() .,., "· 
Kozlov • 

•,' 

• • e • • • • • 
~0 

. . ;:'::. 
0 . -~· 

. ~ . . 
. . 

I) 

:Be}'.gorod Dn.estrovskii 
J • .-. -· ' 

'l -~-

ZaporozhFe. 

Artemovsk 

Ched{essk 
{" & 

Kotovsk 

· · n Belihskii 

Tartu 

Sverdlovsk 
n 

0 J)nepropetrd'fsk 

'Ktrovograd 
!:;. t tJ ' 

CJ<utbysheli.o " 
·; . n 

Haapsa!u 
0 

Sol-net~ 

Vadinsk 

Khazavxurt 
(. 

Knyaginirio 
C'' 

K~~snograd. 
Michurinsk 

\) 

0 0 

(' 

-· 0 () ·. - p ·!'i ~ 
Laishev?. 

,, - .,~ ~ 

Laishevo' . . . . . . . . . ;• . . 
c 

Livland, Kurland, Estland, the· 
'" Os~see Territory . . . 

0 
·(~. • ::,,~'! • 

'Mariupol 
(o 

' ~ . : 

N;i,zhm -Npvgorod 

Novo-Cherkassk .. . 
() dl'viopol 

Orenburg 

• • • c• • • • • • • 

Orlo:v _):~ . . . 
G . . . . ... . . . . . 

. . 

i 

'. Q 

The Baltic Provinces 
c 

Zhdanov 
c 

Gorki •' 

tu 
1/ 

"·· Novocherka~ --K// 
b . . b 

Fervo111aisk 

Chkalov 

",Khalturin 

(· 

q~· 

0 

(> 

Pereya=sl~v 

Petro~,sk 

• . • • .CJ • • P.ereyaslav-Khmel 1nitskii . .::;;: 

Proskurov 

Rane-nburg 
'·' 

$a mara 

SergievskH Posad 

., ' 
" 

• • • ~! 

. . . . . . . ~ . . 
• (j• • • • • 

~ .. . . .-. 

~ l 
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l\lakhachkala ~ 

Khmel'nitskii 

Chaplygin 

Kuibyshev~ 
r_,-, ·u 

Zagor·sk 0 

... i i 

0 

0 ? 
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·G 
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Sergippol ,,, . . --~ ..... . ; . , . ..... . ,-.. 
Simbirsk f) . . . 

" 

Spassk-Tatarskii ,, 

Spa~Jsk . ~; 

-.. • • • • 

_, 

il •••• -. ": 
:_lj 

Spassk (ij.yazan Pro~ince) 
. . ;\)'• . -. .0 -~ . 

· Sta.vropol .• . . 

• 

Tsarevosanchur .sk --;; . ~ . . . 
{j . ,_. D 

Turkestan 

Tver • . ~ 
~/ 

u ryupinskaya . 
t? . . ' 

. . 
Ust M·edveditskaya ._J. 

.. \I 
Varnavin ~~\ 

• .~ ~:.1..!~ 

" ' 

Vyatka._ 
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Ayaguz_"" 

Ul'yanovsk 

JS~ibyshev 
.:Ju.' . . 

Bednodemyallov:sk 
( j f• ~ 

Spassk -.Rya z2nskii. 
-=-·c;:_c~- -~~ 7) 

Tol'yatti 

IoshkaroOla 

Sovf~t Central Asia 

Kalinin 

Uryupinsk 

5-erafimovich 

-N arT,J.a vi no 

Kirov. 
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PUBLISHER'S P{tEFACE 
---

. V. V. Dokuc~1a.'~6v. one of the 'fot(nder,s, 9( R~ssian,cl~ssical ag~onorhy;, was 

e c 
0 

·. an outstanding, versatile 'scientist with a Vf?·ry ~witle r•ange of scientific. 
··interests; . He 'was the auth·or~''otfundar:rfental wo.rks_ on-the origin ind,.,- -

.;L ' ·-':'~ ·'_}:_\.· -~ (.:-• ; ', -:) -~ , • .... ' ',' q L_.'" • [.; ... ' 

~ propertf:e~ of s.oil~~apd their rple in tqe eiconomy.- 'Dokuchaev was opposeq 
. ,, . -to all formtfof ab'stract resea±-ch unc6nnec1:~d ;with the urgent ne·eds of the 

-~" people~- .. His lifetime of.iJ:1t~nse la,J_,or and. c.reative inv:estigations was. · _ ·, · 
'fl " dedie:ate_a ,~~ s~.rc,vin~J Rus_s"ian a_grislJltur~ ~ · ,"· . , _ ·<, .. · . · .. ·• . ., .. · 

'T~e-Hu:ss~ap people were cruelly-affiic~ed by the p~riod1c dro~hts anJI 

r, 
0 

crop fa'ilures whi_ch desolated manytJ~griicultural a:reas... One of the mo-st 
'< ' ·'~evere ansi ine;Jn_o~able?drqtig~ts w~as t~at ofl::8091 whi~h:affeoted almgst' "'?. 
.((_~ the "e~tire ~us~ ian che:rnozeni zone.- §a~ sing famitte. Cin, ~everal prpvirtce~,· 

- 0 

0 . 

0 

' . the peas11,rt PPP11la~()n:;of·\entire yiJ?.ag,es a.,nd .dist~icts starv.~d to death.... ·· ·" , ;'-;! 

~ · o " · Together with ~the lea'ding irtte_l.H~qtt[als of his time, Dpk~hae:v was "'· 
·~ r~us~d t6~ a"ctfoh 't_>x th,e ~uffex.ing)>ft'h~'·peopl~."' !n" ,1892 .·.he r)-p~blished his " 

. famouswofk .~"R,ti~sian S~~ppe~ in t_he-~;jt:st and Presen~" (Nashi stepi·prezhde' .. 
0 

i teper>. Jn wp_!ciy,he s'o\lgh~cto answ~r the questionowheth~r droughts, could 
·- () -~ [._.., -· -)~. __,,_._._,;;'!._~---' .. :~ -." ·--. -'~ •=:! .- . , ,· . l:'- . - ·: 0 ·,._ I( • 

be prev~nt~d Orat le'ae;J moderated by a system of;; timely measures •. "!~his "' 
n~cessitl:l,ted'thOJ;'O!.lgho~\udie.s; of the climate,· soi~, vegetati6n,and,t6pography ,, 
of the~ cheilnozem~-stepneef"as ~e};l' as of .the E;!ntire hi}3t6ry of steppE'· agricul-' 

~ ,.. n.~ • •• , , ·- '· • :_: '·. :;:: 1} .rr • - - .... · •· 'c · - . , · ' !_.'• 

ture,. · Un'"da;unted o·:y: __ the magni~ude of tQ.'"e.,J~sk ," Dokqcha_,ev · c ol~ected "and 
p::;.insta~ingly ahs:ly:;ored an enormous amount.of data~ in order 'to be able to 

\ 1 , ·- II I' \·. '. :=1-;,;).] ~ ' ·· -· :' , (• 

.. '\ tra.ce~tb.e proc~;ssof'c:tesi~catio_n fn the~lfu~sian steppes, "~}(plainthe ; 
v /, !' ' ' -·- . . "] ·_- ·_ ·-. '~ ·--_ .... -. -~ -~( l _)- v ~ ... :·~ -~~-:-""'"' 

G increa:sirig fricidence-''of steppec.>drouglrts 1 c,a.'nd to 'pointoout measures- for the 
'"-'- :::: ~ C'· . jt ,·, . _.- ._. '-~ ., ~ . .. ··-~ c ~ (J (_1 

, a .,
0 prev;ention o:r dFqughts a:r1p ~crop failures. - . .. p ." 

~ ,, Dokuchaev:-was among thee first ,acientists to determine the ,e-rf~:Ct of" 
. :; .,., · 

0 
v~g~tatio~ on th~ hy~:rolog,ical con.ditions of virgin s,teppes. This grassy 

.s -~ ·· vegetatio,n. like tne 'arboreal vegetatl.on of Jorests, -is a powerfltl agent 
-~'enhancing the accunfulation of at~ospl!'eric moisture in the soil. Hej:1roved ~ 
(corit~ary to th~ opinions held by manf"of his 'conteinporar~es~cthat the . ' ,, 

~. c:i"epletion of ground waters in ·the steppe zone,. and the frequent crop fa:'i_lures 
() caused by' the droughts w~re totally unrelateci' t"o climatic changes: ancf were 

. 

0

. entirely due to changes in the steppe ''surface causecd by "'t.mcontrolled plowing " ' 
" and by the compaction of the grou~~ .·. He ,~stablishe!d that t~e ·content of~ 

) soil moistur.e; w'as 1dependent on the topography almost as much ascgncthe 
quarftitycof ~tmospheric precipitation." ,'~. - ''' . 

In collaooration with his closest friend and assistant A.A.I,zmailt.s'kii, 
~ :;: •• ,. oJ • • -- r-

DOkUChaev"used the mat~rials of ext'ensive experirn~nts to prove that the ·· 
i!J-Crease <;>f ~ipO~sture rese,rves in SOil could be ensui;ed tna~nly by J11~asur·~s 
irthibiting thEi sudace runoff of atmospheric waters and facilitating their 
percolation .into the soil, (:lS well as. Gy 'in~asures' pr,otecting the soil surface ' 
<igC}.inst desic~ation; a r~'Jtirable cgmbinati6n' of such conditions causes a . 

"-' considerable rise in the water table .. 
:-, {; . .. ·.·· 

0 :,_' ~ 
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" ·In his J:xt~nsive .resea~eh works~ :Pokuchaev laid special empn"aSi~ on ,, 
,the strortg., .e-ffe~t ~-f forests on the .w!lter econoll}y of the. steppes; af:ld \\ ' 
stressed the. ~eccsslty for large-scale affo;estation and tl}e planting of , , 
.::hP!tc.rb€!lts in the' drough,t areas.' He p~edictecl a catastrophic deterioration 
in ·,;itc,Ppe il.griculture in th.e ,absence, of eri·~rgetic and decisive ni~asur~s of . 
. amelioration~ ),,; ., o.·' ·- -

., ·=o Dokuchaevowas well aware of fne enormous difficulties involved in the · 
!.}__ ' • '~.!- ,, . ·."- ; '. _'. _._ ., _\= ,. _. . .- ' 

transfor.mati,on of stepp,e .agrf~·~~lttlrR• w.h~fih~ -in his. wor(js, " ... is already 
generally recpgnizecl to be a 'kinqJ/of ~specu~_ation the hazards of which are 

., ? ~t:!rtain to ~nc~,e~se ~ac~Xe~r'(f//He') unde,J::~toq~ the., imp?ssibility of· 
;rnplenientlng the. measur~s, he-:delineated under the. soclo-economic . 
co.ndition exis.ting in T~arist Ru~si~,:r; wHh private ownership, of' land, . · ~ ... 

· ·~ ·-millions ~r.:·petty peasants' faTm.s'primitively equipp~d, at;ld Sl;J~sistence of 
. J ,,. ' · ... ,·~. L . ·_U'~-r-1 

tl]e llaas~l1t:y an'the verge of st~.:rvaiion." 7 
"o. ..· ".~·-~:::- T:r:.:s' . c 

o ·Dokuchaev was''a true in.nqvator'in linking his research work·to the 
· urgent needs of agria.ultutef'I '·fle•·'st::t'ongl:w opposed the uncritical applicati,pn 

o = of .~Nest Eur:ppeap syst,em~ df agt:ortomy' t'(j" Hu~sian -soil. I11 contrast to ~the·· ., 
subservient attitude .oof the Tsar! s high ofiicia1s,· Dokucha€v openly a:nd 
poldly stateq: "We should 'be ash~med.o,{havh1g applied German agrortomy 
iri<· fi:ussia to true Russian cherno~em, "wi·thout taking ~ce.pune of"" . 
'dmditions"of climate, vegetation and soil condttions ••. " According to " 
Dokuchaev, "~ .~.spec~fic '.f~,tlSJ•slan agr6nomic techniques and methods must · 
be evolved for the 1;ndiVldual soil" zones of· Russia, 'in striCt accor'dance'·Q "· .. · 
~lth.low"~l pedolo$ical.., c~im.~t~e, asywellas ?Ocio-econ¢nnic ·c·onditior~.· c 

The ~im~e has long be,en oyerdue~' .·. " " - ·- . · .· , . ,.· ··" "" " . · 
ThiEf ~•-z;onal" approach to the .. advancement of agriculture and ·to the 

'" " institution !>f agricultural experir.1entation,. ~li·d noti'eceive due necognition 

' •:._ 

. l) 

r: . 

. 0 

· in Tsarist Ru~s. ia "! ,~....:· · o :·· ,, '· " '".· ·. . ·o .. " 
0 

c.· , 
--- .. u ·= (/" .·,_ ,. ~{} :::: 0 c:; ::·,-~::): 

., pokucha~v himself ~·no assistance cforthcotning for steppe agriculture' 
. which c'oJ.tld' lead the,eljormous peasant populp.tion of 'i:he,,main agri.cultural 

e1reas toward ,economic and cultural,prosperity. · · , G ,, ·.c· •.• · " 

. In)1is f~mous work"11 Agrarjan Pr~ograp1 of•.the Sqcial Democracy during 
.the Firs~ R.ussian Revolution of 1905- ~ 90711 (Ag.rarrtaya; programma ' . 
sot§ialdemp~ratii v' pervoi r'l.tscskoi"revolyutsii i 905,-1907 godo\r) V.'L Lcenin 
(Vol.·1~.:h, 6th ed.) pointed out that vast stretches of land we;re deemed " 
unsu·:itable for cultivatlon not s'o much because of their natural properties 

" as J:>ecause 'of the character of agriculture in Russia which di~I not allow" 
·for· advancement .in agricultural techniques. Lenin also pointed out the 

. G . futility Of m~king'an e,~tiffiate Of areaS whfch COUld be COnVerted from 
,-\ · "nonarable" to arable land '.in Russia, stating that these r.nany millions of 

'dessiaJines in Turkestan and several other areas of Russia were' ripe not 

'- -~. 

~ . . 0 ,-. '; 

only for. irrigation and various measure~ .of m~liorations, but also for the 
·1i,peration pf th,e" R u,s'sian1lgricultural pqpuJation frqm the relics of serfdom. 

Peasant farming could be made ·less dependent on the weather, by the 
intrqduction of new agricultural techruqtles .... Yet, as pointed out by Lenin, 
this in turn necessitated reformation of the entire system of primitive, 
ignorant farming_ppacticed by. peasa,nts onthei~'> allotments.':' The 3-field 
crop rotation sys~tc"nro had to J.Je imm~dtately rejected, as did the primitive 

. ' ,~1 --

• [At that t imc vi II age lands were communal p;operty, and were per~pdically red istt tbuted among the 

0
," peasam families, more or less in accordance with the number of,..~rkcrs. 'rhe property could not be sold, 

but only farmed by the family to ~hich ii had been allonecCI. As a rule, one allotment did not rep~cscnt 
c .1 single 'ire a, but consistt!'d of iso:a.tcd strips of land of vaiious q'ualitics situated at different localities 

ruollnd ,the viJlage.] ~ . 
. ~ ... : -- .. -:...· u 
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agriculturaJ implements~ the patriarchal. nonmonetary su.bsistence farming, 
the routine method~ oflivesto~ckbreed:ln~, al,ld the·r.jlive igno~a.nce qf the 
conditions arid :require:r:nents- Qf the market. _ __ _ . 

. c' This was an impossipJ.e task under tq~ 6-!0"nd~tions of·Tsarist Russia, .but'. 
copld be realiz,ed under the~ Soviet r-egime.· ~ ,<J ~ ,;_-_ • - " 

-V. V. Doku.chaev' s :·r~comrnendations for th~improvement of ·steppe 
0 ag~iculture, combating droughts 'and crop .failures, were''well reefeived 
.. ·within the socialist system of-agriculture::., Modern tools and equipment 

made if possible to=implement the achieveme'nts '()f advanc.ed Russian -· 
agronomic sci~nce, according to a unified all..;.riationa1 plan, and within ·a 
relatively v:_ery brie'f pex;iod' oi J:ime. . -- . -- -~-· c 

0
' _ 

·; A viv~d example of the new sociaL structure ~as tile des:ision gL the 
Council of Ministers of the USSR. and cthe Central Committee of· the .-

• · , r- -' () - G . - · •'~ fi ·, . . . ·~- . ~: "" c:psu, · on the' 2.~'.0ctober lj;948, concerning the planting ,of shelterbelts, the ·· 
introdu'ction of a grass-arable"&ystem ot·crop_ rotation, and the eonstructic.n, 
of ponds and- reservoirs.. It wa~ pointed out that in .order tb ensure .. hfgh ·. 
and- stable yie.~ds.'' of agri~ultura1 c::;rops. in(;:tl}e steppe and forest- steppe 

(, ' :_, . ~' ' ,.-,~ . Q - ~:-: . '& 
regions. of the USSR, kolkhozes and sovkhozes would ·need to adopt a 
systewoof agronomic ~e~sur~s aimed at the improv'ement ·of agricl.llture'·. 
ThJs system" was 'base.d on the ttie'bry developed by the most prominent "' ~" 
R~ssian agronomist~ .. V. V.Dok~cahaev, P.A.Kostychev a~d"V;·R. Vil'yams, 
and has been the object o,f niany·years of sdentific :resea'i'ch starting from. 
1 fJ4 9 • ·<=·. (• ~· 0 ~ .o' 

0
• -" , 0 ' ., .u · 

The decis.ion under cons.ideration specified the following aspects of the 
grass -arable systerr of agriculture: . 0 

0 
r.- r ., 

'-'·.:V 

· · a) plantiqg of shelterbelts on water di,_.~ides •. , aibng the t>6undaries).JJt 
fields under crop rotation, on the. sides of gullies. and rayines, a.lOI1g rlver 
banks and lake "shores, around ponds~;aJ.ld resen{oirs. as ·well' as the ·· · "' .. 
afforestation and stabilization of' sands;' . .. . . . ,. . ~ t: . (' ., 

b) introduction 0f 'grass-arable crop rotaU~n for gra~n •and fodde,r crops;' 0 

and rational utilization of the va'rious farl)llands; 0 
0" ' 5 

c) correct system of cultivation of the soil and crops, in particular" .. 
through the extensive use of bare fallow/ fall plowing, c and stdbble clea'hin'g;, " 

O d) corr~tt use of organic and mineral ,fertilizers; .. ', c , ~ c C .• .; 
0

, • 

'· , e) sowing of selected seeds of ·high-yield varieties adapted to local': 'J 

conditions; ' ' . ' .. ~·· ' c 
0 

• ' i:o·. . c;:.; 
' . f) de~elopment ofirriga.~ion, utilizi~g loc~1.runojf, by constructing ponds ·'\' ,. 
and reservoirs. ., " . ·.. .... .. c• " •. •• " c:, 

The decision of the Council of Ministers of the USSH nnd of the Central . 
Committee of ttle~CPSU cited·.the achievements of the S~ientlfic Hesearch···-: ): < ··"-. 

'Institute ~f Agric~lture fo~; the Central Cherno'~~crn Zone im. Prof. ·· 
V :v. Dokuchaev Hhe former Kamennay~ Step' E}C'pe.rimental Stat,ion), as an 
example of the mos.t consistent implementation of the grass- arable system () 
of agriculture~ . · ··· . ·· " ·· 

~ 0 - 0 

The history of this station is very interesting and instructive. 
Jn his'· s,tudies of the nature of the Russian arid steppes and of the causes 

of droughts, a·nd crop failures, and in the attempt to develop a suitable-system 
for _!he advancement of steppe agriculture, Dokucharev provided a convincir1g 
prqof of the necessity tor a larg0 network of' experimental stations. It was 
clear to him that in a country like Rw;;sia, w1fh its vast expanses a,nd many 
diffe"rent types of soil~ clim<:Lte, and forms ofagriculture, experim~ntal · ·. 
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,_, stations were ext:reme.ly·importarit for developingthe best ie'chniques f-or the 
cultiva:tion of agricultural crops •as well as for liv~stock breeding,. taking 
full accbu~t nf local cori.ditions. c. .. · ' '" 

·.In 1~92, a specJal expeditiono:was organized,. at the initiative of 
Dol}uchaev artd under his guidance, for studying the Russian steppe zone. 
The ·expeditioll airneri ~t producing= experimental proof of the possibility of 

"·obtaining high ·and uniform crop yields in arid 'regions. )'he following'three 
experimental sites/were .selected:· f;t1e Veli.kii-Ana dol plot, situated betweerf '· 
the Dnieperand Donets rivers,. the Starob_el' sk plot, situated on the ~divide 
between .. the Donets and Don rivers, and the Kamcnnaya Step', situate·q an ~ 
the divide. betwereh the Don a11d Volga rivers:' The work. planned by . 

c Dokuchaev began with meteorological observations. investigation qnd.® 
~ ~escription ?f soils, cot;npilation of soil maps,· studies of the' steppe flora.· 

and fauna, and cthe development of methods for regulating the ·water economy. 
/;' !:_ "" .. ;_; . ....-.! Q ;_) -· 

ii "'The expedition completed fts work in 1899.' lt·.cha(i instituted an afforest-
;ltion ~site in Ka.mmenaya Step', 'which subsequently became (in· 1911) the 
Kamennaya: Step' Agricultural Experimental Station. The experiments" 

re ' ' were of tre·mendous ~c'ientific and practical imp,prtance in elucigating the 
ca~ses of ci'opfailures and in elaborating a suitable system of farming in, 
arid steppes. · . . 

00 

, •.· • • • ~, , , ' " , • · " . , " •. 

· - _ r _ - - . • . II ~ ' ' 

, Howev,.er, this bl(oad plan of work could.$neither be b,roitght ta·completioh nor ' 
,,~?Cha,ustiv:'Jely ev<Uuated under the conditions PJJ~vailing ·in Tsar~st Russia~ .. 
Even within Dokuchaev's lifetime, the workcuf the Kamennaya. Step'. u • .. ,,.,._ 

ExperimentB'l"~ation was reduced to that of· ~ere f~~est.ry, thus thwa,rti~~" 
_ • ·- • • . _ C _ · --~ ·-·-. fJ _ r.-

the very a1m of ao c6mprebens1ve study. · · ·· o ". ·" 
G The Kamennaya Step' Station' .began to"flouh.~t1 only under the Sov,iet c 

" -9 ·-· ,D·- .., ;_J -~ :..1 ~; 

,c regime .. The Sovietc government suppl!ed the expe.rimental station wHh ,, 
, '' ,., tractors~ combines .• and other modern. machiner'y, a,nd allacated a very ~ 
-· - -"~ !) . . ·- :. • -~ ' -0 0 ·-

.large budg~t rJor the expansi,t,)n of research and the"Jull-scale implementation 
of'Dokuchaev1s ideas. .·· c ·· _, · 

Ir1 1946 the Cotfrl'cil of Minfsters of tl1e USSR passed a decision.. to convert 
the J<arnennayt;t Step' Experim~ntal Station into the Scientific Hesearch 
Institute of Agriculture for the Ce!'ltral Steppe Zone ini. Prof. V. V.. = 

Dokuc:haev. .. . . · . .. ,. . 
The work ·c,arried out at the KamennaY.,a ·Step~ ''Experimental Stationo~_~learly 

demonstrated that the prerequisites for a rapid improvement in th~wate.r 
balal1ce of arid stt~ppes ,·and for obtaining high and uniform cfop yl.elds' unaer · 

' . . /i .. · 0 . . .. • • ' 

any weather conditions, were the creation and systematic maintenance of a 
.·strong crumb s·oil str,ucture,'" lafge..,sct;tle am:eliorqtivc agrosilviculture, and ~,, 
the const'ruction of poftdS and water re.servoirs' in' steppe hcHiows and ·· ~ r, 

depressions. The effic~cy of measure£:> tQ combat dr_ought and to ensure 
stable hlgh productivity on az:.hd' steppes,· a~ originated- by N. V. Dokuchaev 
and subsequently develope~ by Academician V. H. Vil 'yams, was experiment-
ally proven. o '' · 

Thedntro.duction of V. H. V~l'yams 1 system of grass-arable c.rop rotation 
on the fie}ds of the Kamennaya Step' Experimental Station has doubled the 
yields of 'grain an'd.leguminous crops in the course of the last 10 years, to 
reach over 20 ceptners"'per hectare. .. · .· · 

The .a'cid. test for Kamennaya Step' was the drought of 1'946 whi~h"was 
" unparalleled witlun _the past fifty years. Nevertheless, the following yield's 

w~;fe,::pbtain(?d at K?r~ennaya Step' from fields which had ·passed the stage ,, 
() 
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of bare fallow, a:~d had been sown with perennial grasses a.nd properly. cultivated 
(per hectare): winter wheat, ·16.52,,ceritner$,; winter rye, 14.97 centne~s; 

··spring"w. h~at,.·10.· .62 cent~~-e.rs; oats, 15.75 ce .. ntn.er;l; ·.millet, 16A3 , 
centners; sunflower seed, 21.20 centners ·~ · ; ,, 
. . By consistent implementation of the grass-arab e system, ~any .· " 

'kolkhozes, ~sovkhozes, and machine-tractor stations a'chieved high c~c$ 
yields in arid steppes Where stable agriculture had been deemed impos~Jble 
only a short while before. " . . .•· 

The first volume of ·V. V. Dokuchaev's' ."Selected Works" includes his·· 
,. J (7 . 

fuz1da;m,ental monograph "Russian Chernoze~'' (Russkii cherri.ozerr ... ), first 
puhli$hed ,in 1883. The significance oflhi's work, as well as of all 
Dokut'haev's activities~·. was vividly described by Academician V. R . 

... ,Vil ',yams in his introduction to ''Russian Cherhozem", published originally, 
""' . , in 1:936 a.nd included in the present vplume. · , "'' . ' 
., . " lp th~ history of p'edology, this V(,a.s··t}Je first complete work which not 

' " only contained a vast ~mount of data, but was also pres·ented on a high 
''theor'eticallevel. "R-~ssian cti'ernozem" provided the first proof that soil 
is a"pec~liar natural body which must be studie,d by an indepepdent branch 

: oLt5cience: In this work, Dokuchaev gave a final answer to the age-old 
_arguments regarding the origin of chernoz2m, and sy::jtematically described 

" ., "tl}e~soils of th~ entire chernozem zone of Eur'?p
0
ean-Russia,;' 0 He .collected ·. 

a'nd discussed in ,detail a great deal of"factual 'material on vegetatton, parent 
·:rocks; topography, and climate. . .. . ~ . .. 

"'Subjects covered by Dokuchaev, which have remained significant even in the 
.Prese,nt tilne; include the origin of vegetal...,terrestrial soils,. the structure ··· 

'• of" che:Pnozem, its thickness and r"'elat1on to .~opography, the age ofchefnozem 
··and the caqses for its; absence from northern and southeastern R.ussia. 

fj ri ' '.) . ..;; (~'!.' - r:: ) ;:; - :-

"' · Dokuchaev solyed many controversial problems r.egarding the origin and 

o. 

developmen(of Russi~n chernozem, thus laying a strong foundation for the , 
subse,quent development of the sci~nce of ration~l·agri9ulture..:. 

However, Dokuchaev' s concept of the soil :formipg precess was erroneous · 
" insofar as it did not take into account human activities as one' of the S'oil- o 

forming agents. This omission partly interfered with. the corr~c t· eyaluatign 
of the conditions of sop feFtility an.(~ to a certain extent invested tiokuchaev's 
studi1aS of the R ussiancchernozem rwith a somewhat CO!}templative character" 

Like Cht.:rles Darwin, Dokuchaev mtstakenly believed thil "Natura non " 
rt:acit salt0s 11=:;;;.~:1\ consistent evolutid'nist, Dokuch~ev claborat~d the scienti-

" · fie fpundations for the correct understanding of the geological and soil­
(orniingcpz;oceSsS<s. H~ denied. any sudden arbitrary.., transformations, and 

" o explained JJeological and soil..;.f9rming processes qy the gradual modificati'On 
of the earth and of ,.the entire plant and animal world. "Yet; he ovct~looked 
certain fundamental quantitative- and qualitative changes which constit~te , _ 
a pacrt6!;'fthis sal:,ne evolution. . -·· . - " 

·Despite these errcors, Dokuchaev's. work "Russian Chcrnozem'' remai~s 
one of tr,emendous scieritific and practical value to the. present dny. 
. .,''Selected, Works" are being publishJ:~d according to ·th·~ original sources. 
The monograph "Russian ~hcrno'zem ". i'hcludcd in Volltm<• 1, was 

· reproduced from 'the edit~on of 1:883. The second and thit·p volumes incll,!dc 
Dokuchaev' s principal works on geology, n,griculture, soil ca1·tography, soil 
genesis and soil zonality. "',, 
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The. present. pubiicat~on (includ~pg Volumes 1-3) faithfully reproduc~es 
DokuchaevJ 8 original te'xts .. --For the reader: s convenience I metric~ 
measures have been· inserted in square brackets following the original 
Russian J measures. Er.litor' s rema-rks and bibliographical footnotes 
likewis~ 1appear in square brackets. '' · 

· «.:'h,£lauthor' s footnotes are indicated by fi!rnall Arabic numbers I while 
.. -. ~)_ '_/r,·· ;·-. f) •, 0 r r • 

·editQ,~,')S/footnote~ are mar ked by ·as,;te.risks. . . _ · _ .- . c, 
Th¢ t~!Fd volume of·"Se~ected ;works" includes Jhe bibl~~graphy of .. 

Dokuch·aev's works as well as the subject and the authors' l'ndexes for all 
·three volumes. 'J., 
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"V. V. DOKUCHAEV'S ROLE IN THE DEVELOPMENT ·· .c· 

'· , 
OF SOIL SCIENCE 

Academician V.'R., ViZ' yams 
;-.,_, • - - :: 1 ·, c- .. 

:'. Vasilii Vasil'eyichDpku'cha~v, was one£)( the most outstanding scientists 
of the late nineteenth. century. His work laid the.foundations of the vast and 

. important branch of knowledge known as. the genetic pedology,. 
''It should not be.a~s~med, llo~ever, that he founded 'a completely new 

branch of science. ·Prior to" Dokuchaev's work, a great .. deal· of var,ied 
information had been collected on soils and soil fe"rtility. The early· 
investigators included a111ong their numb~r such outstanding" scientists as· 
Fallou," Pallas, Liebig, Murc}lison,~ Eichwald, .. Schloesing, Deherain, " 

. Schtibler, -Wollny, and others. · ,. 
- - ~ .:-; =· --· !";:: (_! .-- •• 

Two principal trends in pedology, which exist even at the presen,t time, 
were" al~eady evident before.""Dokuchaev' e' tim/,k: 1) st,udies of soil genesis 
and 2) studies of the physic~! ana cr.emicalpf-operties of soils. During" the 
second half. of the ninet.(?enth century. the properties of soils 'had been;,so' 
thoroughly studied that Karl'~ Marx in "Das Kapital" wa§ able to refer to th_e 

0 absenc,e of natural !:)Oils I L e., soils wnich had nof been modified by human 
activ;ties, al}d the ciifference;:i''between the n'atural and the effective fertility c' 

of sqils. . ~ c. 

o Dokucha~v' Sa historic' a~hievement was making soil gepesis. the .central ,._ 
"·.target of pedological'' inveshgatiqns and evolving the theory of, soil as a ~ 

peculiar natural bo~y whic:1 develops' under the combined influence of 
natural agen~s. This theory replaced the previously cprreztt).r,bitrary 
notions regarding processes of spil format~on and ~m s.oil-forming agents,." 
as well as the earlier empirical studies of. isolated properties of soils. 
Dokuchaev',~ work developed pedology into a broad scientific discipline. 

. _ Dokuchaev pointed O\Jt t})e error made by agronomist so and geolog'lsts in 
0 

regarding soil only as a medium,' ·teo be utilized for .-the maxim'um possible· 
profits., He emphasized that the soil is a 'natural indepe!ldent body wKich, 
like anyother natur&lbody or o~ganism. has a specific origin. history of 

·development', ~~n·d ex~ernal ~appearance. He stresse<;l the primary im.por:­
tance of a scientific approach to soil studies, and pointed out that one of 

. the principal reasons why, pedology had not yet gained 'the~status of a true 
science, was that it often resorted,to meti'10ds of trial and error, l'ldopting a 
purely empirical approach in its attempt to solve" even the most urgent 
Jnd important problems of agriculture .1 ·,, · 

V. V. Dokuchaev was a sCientist with a very wide range of interests and 
he)ef,t an enorhwus literary hepitage,,, The principal subjects with which 
he was concerned wer~: l) the 6rigin·, pr()perties:' and a':gricultur~l Flignifi"' 
cance Of soils; 2) the s'tr'I~Cture and origin of ,river "yalleys and other aspect~ 

. C.• :::~ . /: -- .• ·•. . - '! 

o 1 V. \',Do k u c hac v. Kho,d i gl<IVneishi.c rczuhaty .•• 1ssledoyaniya russkogo cllcmczcrna (The Progrc~~ 
and the Prlncipal flesults .•• "f Studi~~s ~f Russian,.,Chernozem). l88L 
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of dynamic geology; 3) hydrplogy; 4) agrkultural experimental stations; 
and 5) agricultural education. He wrote 129 works,':< and \Vas the initiator 
ancJ editor of many others·. 'l\tosfoutstanding amol}g his numerous works 
ar0 the followi1ng: ·. 1) "Forinntidri 6f River Valleys in European Russia'' 
(Sposoby · obraiovaniya rec.hnykh doli'n ~vropeiskoi Rossi f), 18 7~; , 
2) "l{ussian c,hernozem'" (.Russkii cl1ernozem). -1883; 3) "Geologica'! 
Characteristics of Soifs in the Nizhni Novgorod Province. Materials for 
Land~V:'lluatioh in the Nizhni Novgorod Province" (G'eologicheskie osoben-
nqsti\'pochv Nizhegorodskoi gubernH. Materfa,ly k otsenke,, zemel' Nizh.e.:: _ 
gorodskoi gubernii), issue No .. 14, ''1886 (contail,ling '~Classification of Soils");-, 
4) "Russian Steppes in the Past and. Present" (Nashi stepi prezhde i teper') 1 

1892'; and 5) the introduction to "Work? of the ExpediHon Organized by the 
~ - • . 1- - 't 

Forestry Depar,tment under the Gt..ddance of Prof. Dokuchaev (Trudy , . 
::- . . ·. (' . ,) -. 6 

ekspeditsii, snaryazhennoi Lesnym departamentom. pod rukovodstvom prof. 
Dokuchaeva),· 1894 (written ~n collaboration with N. M. Sibir"tsev·, ,,describing 
the motives for the organizationq(the expediti_9n, its tasks 'an-d structure,., C• 

,. and the plan of experimental work). . . - ·. , , 
The sequence and contents of Dokuchaev's works show that he began 

with studies of ge61ogical problems, then. turned to pedology which he ,, 
reorganized and actually instituted as a new scieriHfic discipline, subse­
quently concerned l}imse~f with gedbotanical questions,· and finally became 
involved in the struggle for high .. an,d uniform crop yields. His plan of 
agrqsilvicult\lral melioration in the steppe" zone (which·included ev'en snow 
retention) was wholly app~eciated, elaborated and will be implemented, 
l1nder a socialist regime. ·· _ :i:, 

The wide range of Dokuchae~' s scientific intepests, .Jar ,from covering 
an p,rbifrary sel~ction of Sl1bjects, ~assessed a log.ic ofit's own. Moreover,' 
Dokuchaev had the gift of- s~lecting his sollaborators and of arousing their 
in~,erest in his oidea.s •. which he,,pursued and implemented y.'ith an iron will. 
In this respect,. Dokuchaev strikingly rese1nbled the immortal Louis Pasteur 

· .. · who .• advancing from chemistry to studies of mic~oorganisms -in fermenta-
!.' tion. processes· and decay pc~oces'ses ()f organic substances,d~~i-eated the 

science of microbiology, .aridJinally became engaged in the treatment of 
rabies 1 ·a.nd blazed ne'w trans' irythe history of nredicine~ . = 

Both scit:ntists were··regar·ded with distrust by their contemporaries,· 
made many enemies against whom they were"ever compelled'to struggle, 
yet did notrelinquish U{eir ideas .and activities in the face of inimical 
opposition. . . " , 

Dokuchaev' s last works were the planning of measu'res of agricultural 
Jnelioration to achieve high and uniform crop yields 1 andtthe organization 
{)f three experimemal plots··~to, test his plan: the Khrenovo plot .which 
included the. Khre11ov'skoi (Khrenovo) coniferous and the Shipqv: c;Ieciduous 

·forests. the Starobel'sk plot and the'·VelikiiAnadol plot. In his last years 
of work Dokuchaev showed himself a' man far ahead" of his time;. though he 
inured. himself to the capitalist conditio,ns und~r which he lived and sought 

•"),. 

to improve by his work; his scientific inferences and practical proposals· 
conflicted \v'ith thc~·'existing system. He was well aware of the irrP.concilable 
contr·adictions between his recom!nendations for the reorg~nizatiop ofsteppc 
agriculture in order to achieve higl~ and uniform crop yields, and capi_talisti9 . 
demands and the res4olting conditions~. H1s pessimism regarding the _,- ··'"c .. 

• [:\revised list'of \,·orks !Jy Dokuchaev cont~ins over ~00 iterns (sec "V. V. Dokucha;;v" in "Bibliographic 
\l.lt~·r:als on ttSSH Scientists (1-.!atcrialy po bibliografibuchcnykh SSSR)). pu.blish"J by thl· Academy of 

S, lt'liu·s nl the llSSR iiJ W-1~··. E<i.J •; 

~~ 

0 

~' 

.. __ :;:~ 

0 

0 

~-· 

f) 



0 

(l 

d 

0 

,-,. 
_:;:_ 

.•',-'...: '";:_ 

.. -~ 

possibility of realizing his plansc was in full evi<h~nce,. when he wrote thal 
Russian_agriculture could be placed on a solid basis, i1o longer to resemble 
a game of chance by being adapted to loci?l physiographic (as well as histortc 
and econorr..ic) conditions, which in turn ,necessitated s. comprehensive study 
of these c onditior£s and th~ir interrelationships ~1 

c • Thus, Dokuchaev clea~ly perceived the abyss separating his desire to 
raise''the crop yield in the steppe zone by overcoming the elemental 
vicissitudes from U{e possibility oCimptem~nting. the necessary nu~asures~ 
Obviously,. Dokuchaev could not clearly evaluate the socioeconomic 
conditions of his fime; neverthele'~s. his plan -- the only feasible 

. ,. •··--·-. 

one -for improving the crop yields in the chernozem steppe zone constituted -
a challenge to prevalent ideas··. He brought his pHm to the attention of the 
ruling circles, yet declared his disbelief in the sincerity of their intention 
to raise steppe agriculture to the necessary leveL _ ' 

Dokuchaev' s ~arne deserve.gly ranks ·among the greatest in the natural 
_ sch=!nceP-~ The importance of his works is tremendous. Many are almost 

a&'vaJ.uable today as they Were forty or Hfty y'ears ago_, at the time of =--- =c. ~ 
pubHcat!on; such works include ''Ffussian Chernozem". · 

•. Q__ ' ·-· - • - I • 

.. _The mos(important aspect of Dokuchaev's theor')rof soil is ''1e concept 
o·l' soil ns n peculiar natural body. ·differing from rocks thoug:~ J~ve~pping 
lrom them.:· Pre~ent-day geneti-c -pedplogy, __ .-which plays such an important_ 
rol~ In -the planned socialist agricu1tural production of the USSR and in --the 

.. imp.:rovement anddn.9.intenahce of soil fertility, c·ould not h,ave developed 
"· "prior to th~ formulation of this principle. "nussi~n C:hernozem'.:contained · 

c ,:~ur.ther elaboration of Dokuchaev'~_concept of soil. l" 

Before Dckuchaev's time, ,the;·e existed R;-::·f.,¢Latively rich literature on 
,·ch_ernozem soils, and a multitude of theories were advanced to explain the 

ot:-igin of'these soils.- .Yet,_ the very concep_t of ''chernozem soils" as well 
/ .• as ideas concerning their properties,. geographic distribution, 01 igin,o ·and 0 

reasons for their high fertility, remciined unclear, ::;ince all of Dokuchaev'_s 
. .l) :.' ' . i) 

0 

predecessors based their conchasions on a limited, amount ofinfor;natio,n 
which was often incidental, legendary, or purely local. Th_eir main failure 
was ·studying isolated propertiest'of these"soils in no way ~ctnnected with 
other properties and the phenomena which conditioned them. 

Dokuchaev was the first to carry out a detailed and systematic investiga­
tion of the,'entire zone of che:rnozem soils, and to provide a comprehensive 
description of the individual natural regions of this"'.zone; he was also the ·~ . 
first t<>~stl_ldy the morphol9gy, chemical rand phy$i'cal Broperties of di{f~rent 
che:rnozems, anp to examine critically the previously a.c~cumulated material ... 
on chernoze~ s~ils. -'The publication of "Russian 'Chernozem:r put an ~'tfd 

,, 
0 tO further conjecture regarding the origin of chernozem, established the 

.. -_ { ,. '.= 

generc.lly accepted view of chernozem as a vegetal-terrestrial soil formed , 
c •Jnder grassy meadow-steppe y~getation. ('Ruprecht's theory}, and simultane­

ously jnstituted a new phase in the studies of chernozem: 'investigation of 
the conditions governing the development, loss, and rec~::rvery·'of fertility 
by these soils (H:pA. Kostychev, V. V. Dokuch,aev, P. F. Ba rakov, A. A. 

" Izmail'sk.-_ii, V.S .. Bogdan. and others). ". ~ 
"Russian Chernozem-'',rnerits attention m the following five respedS! 

1) it_s'aims; 2) methods of investigation; ;3') the comprehensive nature of 
" the studies; 4) the factual materials and the conclusions~ and 5) the attitude 

. ,. 

d V.V.Dokt-.-<:baev l~d N.~I.Sibirtscv. Vvcdcnic{:\tot!vy).-.• (lno:oduction; t,lctives : •• ).-In:, "Trudy 
ckspl'ditsii. sn:IIyazhennoi Lesnyrn depfutamcntom". J 8!J4. 
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o.f scientists (Dokuchaev's conte-mpo~aries). and other persons w_pose · 
; ' activi~ies were 'related to a.griculturt?.. ' . ' '· _(' 

· · The aims of Dokuchaev' ef ihvestlgation~of chernozem soil were defined 
in his intr-oduction to "Russia·n0Chernoz~~6. 1 ', where he stated that he was. 
concerned only with'"'i-undament~l.aBp~cts, ll~d strove,_, insofar as BP13Sible, .. 

') 

to study,chernozem ·froni the viewpoint 9f natural science~. etc. In apother· .. 
II -· . ·• . . . . I j 

.··place, he wrote: I was faced with the fDll<?wing basic problem_s: .what~ · 
generally, _is to be term~d ):ls, soil? What are the thickness, struc-
ture, and position and which should,;be accepted a~ ~ormal? -What is 
implied by the very ter~ "chernozem" ? "Info what naJu~altypes can it be 
subdivided? ~In tht! scientific description and classification of chernozem 
(as well as other soils)' should 'one;;also.ciake .into ac;pount incidental' oas 

. it were abnormal, soils of s'econdnry occurrence and strongly modified 
properti~s? What general laws govern the diatrib\}tio_ll cf c~ernozem B1'1d 

·other;; soils"over European Russia?. Whal0 principlets 'should gover,n'the 
compilation of chernozem maps? How did this soil origina!e. and what,are 
the causes for its absence over the vast expan-ses of northerri', central,._ and 
southeasterQ Russia? What g~ves rise to the .. h·uly remarkable fertility of 
chernoze1n ?" 1 · ·· r0 • · 

· ~- T.h,~ problems confronting Dokychaev in his research on chernozems 'were 
-·- ·-· ~-- . o· "· .. >: :. ,. :"' 

characteristic of the level of the development of soiLscie.nqe at that,,~im~. ;, 
and the reader bf "Russiah Cnernozem"~arr-judge the.extent to 'which the " 
investig(lHon methodsf'were sy,ited, to the tasks, and the author'ffi attainment 
of his=-aim,s. " ·, : " . · ,,,. , - '· ~··- o ·." 

'ookucha~v maqe use ''of geographical tnorphologi~ methods in: his work. ' 
He divided the entire chernozem .zone into a numbih· of areas, in e'ach of 
Jlfem coUectiitg ci~tarled ihforma tion on soils (color, thickiiess, and,, 'Other 6 

. characteristics)'' geology, 'tonography' vegetation; climatic d:mditkns. 
crop yields,, etc. A consider.able portion or'his samples was"·~ubjected" to 

.chemical analysis .. Dokuchaev the~p1;;oceeded ~o group all' his materials .::• 
·accordingoto simUarities or differences. and dre '' ,gen'eral con61usions. 
'fhis rriethod was completely novel as co_mpcred to those previqusly used 
in research on the s,ame subject.. for the first time in the history of) soil 
seience, an entire vast natural zone was systematically artJ comprJ~hensively 
investigated. Dokuchaev wa:;:~ not concerned with ~~olated arbitrary soil · 
samples.· nor with individual factors in t.he development of soils, but with 

'' the sum-total of these factorj:i. ·-He was in no way confused by the large 
amount- of data; on"the contrary~ as the information''became more abundant,' c 

his ideas were, broadened and confirm~g. and"' the regularities establishe~ .-a 

by h~m could be substantia ted. 2 "Although Dokuchaev didnot quote Darwin 
or "Lyell, there was an unaoubted similarity in their methodologies and in' 
their views of the nature of i!lveshgated objiects. They played similar roles · 

. r_, Q-,_ ·- - .. • 

in the development of .in0dern natural SG~,ences;. Darwin and Lyell, respec-
' tively, founded 111odern biolo~y and modern geology, while Dokuchaev, was 

0 
c 

the founder of modern genetic pedology. c •· . = -

"In "Russian Chernozem'', Do~uchaev proved the feasibility of drawing 
broad .theoretical generalizations on the formation of soils and their 
fertility, on the basiH of geographic -.morphologic and chemical studies. " 
Another methcd, different froln the morphologJc-geog~aphic one, ,_.was appli~<1~& 

- - - . -~·r 

1 V. V. D c k u c hac v. Khod l glnvnehnic rc zul 'taty.;. lssl~'clovanlyao"!ussk~go chcrn~~cma (Th£: Progress and '2. 

·the Principal Results ..• of Stud~cs of Russian cl1crnozem). 1881. · = ·~ 
2 V.V.Dokuchac,v and-N.M.Siblrue'v, Vvedenie. Trudyclcipeditsii, sn;:;ya~he,nno_~Lcsnyrn 

departarncntom (Introduction. \vorks of Expedition Organized by the Ferestry Department). JBG4. ' 
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tb studies. of *e fertility cJ c,he;n~zem soils by. anoth.eroutst~nding scient-ist, 
. '• . . . '· . .. . {' . .. 

P-. A. Kostychev. Thus,. Dokuchaev and Kostych'ev wer~ the fir~t to elabor~te 
methods of. research on~ the. genesis ahd fe'rtility ofsoils, and at the same ·. 

. ·:: . ' . ' . -- -~\ ~- - ' ·.;-_ 

time they derponf:!trated the need tocadapt research me-thods to ,ih~ specific 
purposes ofthe task. Hp~{~ver; pedolqgists·subsequently accepteg the .F::-;..::, 
geographic-morphologic reSearch method applied bY' Dokuchaev in- his .. ;·1! c 

stud~es·of ~herno,zems and of soils in the foimer 'Ni-~hl"li Novgord'd P~N:Nth~~e, ., 
as the univeorsal method sui.table for all pedolggic investigrtHons,; despite . ' 
the ·fact thai it no"Ionger serveg its purpose in the trarisi tlon fr.om geogra.plLc '' 

' ~·- ·, ' ~ ' . ' :J . 

. themes to questions of soil fertility. '" . ,, , . . 
The natural factors of soil formation 'haa been identified by Dokuchaev's " 

,_, predec;,essor~. Dokuchae.~r'~ con:tr:,i,buHdn ~onsi~J,ed in tak~g !•'cc-~unt.of . .f'he.> 
combf:ned effect of .. the five natural "factors, considering them in isolation .... " 
· · ·Ever sihce crops"" have been cultivated' on t.Jte. land,,, Man ~1ns interfe?ed 2 . "' ~·­
with the natural course" of soil processes. D~pending" on the Socio-cconon"liq" 

0

. 

:~.__c conditions of a country, Man may eHhe'r,Genhnnce or dci:ftroy the soil's r: 

--o."'-tertility whh::h is. known otobe one of 1ts essenti,!ll'fjr~perties .. Like C!Jltivated' 
lh._ " plants and domestic .. animals, soil "is, a natural fac t,oT in ngricultu~e. but· · 

it bas been so strongly. modified by cultivation that "today•it is imposs,ible. 
to s'peak·of the natural development of soil ~s 'un~~onnoctcq with human ' 

• •. • ·- cf' ' ,,·a , achv1t1es · · · · ., · ~· 
·~ _:- - - , , . c a -~- c . rf. i' --, .. ~':--, 

~shortcoming oCDok~phaev's concept of,thcsoil-'formingprocessw{}s his 
not t~king aCCOllilt of the activities ,of Man among the soil•forming fp.ctors' r i 

'~ . o.:Beca~se ofthis I Do~UQhaev could' J?Of reach a c~rre~t ungerstanding of "the' 6 
, question~ or soil Jertility, and his coricept,retained a natural-philosophic, 
. ,cqntemplative character. ·• 

0 

,, 

0 
.• ' 0 . " ", .l '. 

'' .) - . ' 

c From the wealth of 'inaferial presei?-ted in ·''Russi~n Chernb~em 'J, irla ._ 
this brfe,f essay we .,hall single out the following thr~e topics=- 1) parent 
rocks·.of .the chernozem zone.~"'~) cla§sification of chernozem soils; .and . 
3) variations in tneovegeta,iion and climate df the chernozem zone. The 
treatment of these thre:e subjects has remained' unsatisfactory up to the_·.O" 

{ r ' f~ J 

present time and musf'b.e r.eV;iewed. c- ' 

--:: ' 0 

c • "" ".Russian Chernozem',' cited many examples .of finds of cr,ystalline .. 

' (.J. 

().· 

D 

0 ,, l)oulders a.mong the so-called loess'es and loess-like rocks of th:e cherr1ozem . ~ 
V c ·-·_ a .. '!) · , . (:r; 

a'" :/ol' zone. In this work; Dokuchaev did not arrive at a definite conclusion ,;; rY.· " 

0 

c .'_,.' 

:- c 

D - ._ -~· _. ,-. . -: · o.,:.· . · -- : -. : .f .:;; 

regarding the gl~cialDorigin of these ·so-c~lled 1o~sses apd !oess-IH~e rocks, 
because at that time he'' did not yet completely ac9ept the glacial theory. 
At that stage, his views on the formation.,.of tJ,le parent rocks in the. Q !? 

chernozemr,zone seemed to be inconsistent with" terminology he used. 'on 
~h h d h d th t 11d'l • II 11 d.;l •;,, 1 •d -•t II ,. , d • e one an • e .. use e erm i llVlUm • c,\; l uyl~ epoSl s I ·::~.n " 

'_·· . __ .- ,_ .. _.c _ ,. t' ,- --

mentioifed•cthe• drift_ of icebergs and thetrans.tiort of boulder deposits by 
·.~_ :icebcrgs-=O'l{ .. J'rothe Russian.plain; on, the oi~hef:', 0~e.al;?c/spoke· of glaci~ers.. ,, 

·c; How~ver, we ~X~~£~~i~arily inte-re~ted in the;( facts .~:~.~ich. ihctuded the 
presence of boulders"'·m~th_g=§o_:~alled loesse:s and lot:Gs-h.ke rocks. 

In subsequent works, Doll;~'t1aev repeate4fy returned .. to the problem of 
the,s~oesses and loess-like rocks, and w-ith the e~ver-iucreai.i~g ari~ount 

,of CJp.t~~'available, heobecame proM.·essive(y more convinced of theglacic:ll 
~gin of th_ese rocks. o fL_"'-· • . • . · _ 
",, For inst~nce., ,j.n his descl'iption.'~5r''T'oc.ks~~-~--th(> former ,Poltava Province, ~·" 

Dolmchaev mentioned instances ofoioe~ses und~}FJain by twulder clay,~u.l~d 
lo'eos overlain b_y boulder deposits.' In h~s pnper "The Last Word inUre 

, G t:~ology of Hussia in General," and Qf"ttle,,"Southerp Steppes in· Ep.r,ticular" 

,' . 
. ·.:.;-
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'·'{' 

Q .-. 

'- !J 
. Q;; . 

[) 

0= 



a 

.t· ;/~~·i·•:::;:~J.; ~ · :~. ;-r;:·::_[)i:·: ~-: ; F · :;.~ · :) :;;~· :·~.: .~'o.,_:;~:~:.:~., · .. ;JJ.; :-~::: {: . .-~::~:.~ ·.'.)~·_,.f;::: : · .·~;.:::.%.:\;'?;•. >.: ~,;~;-._7.~~{ v:<L.:_ ·';.·_·< · ~;; ::·,:. '/~<.:::':··:~-- :·; · :~ ~:. :-.~ f•::~·,;{'i·.::·(.;:::~} 
' . 

..:.., . •)·.: ..• ~~ ...... •f-. ..• :....~···~···~····-·-· ...... , .. .....:;.. 

f:i .· ·~·-
,:::1.·_ 

0 

0 

[.(...c; 

,.r:. 

. 0' 

'_-;::: . 

, .. · (Poslednaya ·st;'anichk~l v, geo!og~i Rossi~ voobshche i yuzhnykh. stepei v G· 

"'. •; ··. ·" "osobennosti·) bal;red or1 material suppli'ed by wor~ere;_ of the exp~dJ(ion for· 
,, . . the investigation ofth~ Poltava ·Province, he returned to this .!Subject, givirir{ 

' "' · instances of' erratic boulders and oebbles found-in' the lower ,horizons of · 
the. so-'call~d typic::tl loess,· as·w eh as providing other g'Emeral char~cteris;.., . 
tics of loes-~{ and. of typical bouJde'r' fomn~tjons.' Do~chaev th'us· conclude~.," 

, th~t loess is a glaCial formation. Finally. ll~_.expressed the same views iri\~,___ 
his'. Raper 

0

11 The Ortgin o'f Russian J_ .. oess" (I{ vopr-osu· o proi3khozhdeni~ · -, 
o rusEfkogolessah. , In subsequent works on this subj~ct, begining with 

• ,.. - '
11Russian Chernozeml..'. and ending'with l'lislast pap'ers, one can see a 

~" .' : ' /: ·- '-{ .·-.. ·. - '. ·-~'. . ' 

C'o~t:;iderable mQciification of UdkuchaEtv's views; nevertheless: already ino 
11 Rl!s.>~ian ch-ernozem".· he ste,ted his d1sagreemept ~J,th the aeolianhypothesis 

.. _ ""cit1" ()f t~.e ~rigin and r,pec·~,~·nidaJ tr;m~.f~f 9f ~he ~"so,~called lO~SSeSc: ;_Whicn ~aS~' 
·based on studies of Chin~ese loe·s_aes. -without a· critic':ll evaluation. It is c "' " 

"· ""'~~tA.te ~hai Dokuch~ev dic1 not exte~d hls ·views on the glaci~l origin of~Joess"' 
' '_i~ aU the r'egic:ms dr occurrence,, o( S04.th Russi!iin 1<:1ess; he ·admltte~ the -~ 

pb~siJ:?ility oLtheir _acolitm formation, hut only within a str~pt!y-Hmited 
area-. ,_It sh·ouldtll:e~-f1tfte~ that Dokuchaev ·:a.fsd' admit~ed the pQssibfti~y of 

. ;· . ·~ · .. :·. '?f: • ;·' . '·~·,_ ~ .- I • . ~~' •'·' c~ ' ' • • __ , -

marme, 1acuatrme-(luy1al, __ elJ.lcVlal, and deluvtal formatlon of loesses. 
·~ ~- ,. ".J . A~pept~ngtfti\ypig:aJ fih¢ gra"~ular'lciesses as being o( exclu!Hveiy glacial 

;:~, .: " form~tion, Dokucho.ev cdnsidere4 that they ~;W~re produced by the· settJing of 
- - o'f:i,[le' suspensions froffi,glac1al 0 waters. '. "' ~ ~ ,/, " .~ 

0 

f) .· ~ . . ' '~. . 

. , ' .<>"''Even at present, there is no ge"ne~ally apc~pted theory regarding the 
-~. ' f'l •:' ·. • . . ' . . ,) , , · , 0 , , · 0 .'· r-_ ·: · 

~. orfgm b£.the s·o-called 1oesse~ and certain loess~like.rocks. Certain facts 
-::: ; .... >'r- .;;. ' - .. :__ • • ' ~· - ·_ ~:· ·.'•;: ·,., . -' ' -. • .' ' '-· • • ~- - -: 

· which]becameckhown after Dokuchaev's lifetime, such as the fpur-stage 

·-:? 
. occurrence qJJoesse~. the'ir cont~nt of"coarse sand, 'the presence of '" 
loess-like' roc'i{s in .. illdubi~ably glacial ~reas (Belorussii\ etc.·), facts wbi:;:h 

• (.;.. ·-".··1. - · .. · ,_, ':'' • · .. - I! (.J'- . . . _ ... _. ·~' 

:; 

0 

ll 

';.-., · ,, c~.rll1oti)e, expla:ined· by the· aeolian hypothesis, as well as fact.~ ppinted'oul ·~ , 
o· ~ ~ o," b_yj)'okuchaeV him_self, le~d us to the' ac2eptarice of the gracial or-igin of the"" e>o ,, 

· "'.,. -;;' --sp-,~aUe;d lo~ses, alt~c>.~gh not ir:t the sarpe meanil1g"'as ace epte~ ?Y' · "'Ck 

:;.·;,.-

c ~ 

,-··c:· 

" 

~ ·~ · ,. '_ ·''O;Do·l_{1t"chaevQ . ;T,~$ ·~yer~·~nthusias t~c ace eptance of tv~ 'aeolian hyp()thesis by 
~ ''soqxe geologisfs and ped9logists merely served ·toacc'elerate thtfrefutation 

..!'i 

0 

0 

. ofthisdhypqJne~i~,.o Today;'' the number of those who ac~c,ept the aeolian,:; 
hypothesis fsi·progressively dimini&hing. .. - · - , ,:, '· " 

"'" <~" The"secoriH~easentiaL-sUbject is the classification °of chernozem soils .. ' 
6 , "~,_he~ Russia~''che~rfozefui zm1e OCCUpieS~Ji large territory, Wi_thin which cthe 
~ c'he'rrwiem -soils dfffer acc'ordingtoc.the areas df th~i~ occurrence; obviously, 

ciliese differenc'es must be reflected .in'cthe soil nomenclature so that ~ v •• . 

cherrlozem'soHs must be subdivided into species and yarfeties .· Yet! even 
~Gday.a consiclera,bl~ number of pedologists make USe of a classification" Of 
chernozems. (northern.~ rich, deep, ordinary, southerp, A,zoyian) .attrib~t'ed 

<>-· td G ~.!fumin; . actually~'it was ,drawn up by Cha'slavskii, as cEin be se'elj Jrom 
, ·" "Russia.n Chernozem" ~ 'In .turn, Chaslavskii '-gathered hisr_data from-offiCiaL 

mater~al:s on land taxationp 'and from collbquialcusage,' mhlcing cuse of the 
o'exte,rnal features ,?i chernozem soils"' such as color, tl}~c.kness·; etc. This . 

0 appro,ach is orily s,_?ahsfactory in·the early stages of the'-developrhent of any 
·~'science .. ~ Even thea present-day 'hlassificalion of cherljbzem l:jOilS re?embles (J 

·.l t. - . - . ' ., 

"thos·c used f<?,r ani,ma!s or plants' according to color' size, etc. ~~ ' . 
~" c;, Dqkuchaev was' obviously dissatisfied with Chasl~vs_kii 's classifica!ion 
and"inc ''Russian Chernqzem" he detailed the, principles of classification for 
C.hernozems, based on tile. proP'erties ·of the paretnt rocks; at a later ·atage." 
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in "Materials for Lan.ci Valuati~n_J.~ -the· Nizhni :rir~vgoroci Province11 

, _ (Matenialy kotsPn~~ ~.~mel' :'Ni:z:.,J{egorodsl<oi guoernii) he introduced the. 
topographic situation- of;s6ils ~s yet _another criterion in the ~l'assification = 

of ehernozem:. . " _ ___ . ___ _ . , " , __ D " 

. . To'C:lay,. we pqsseas sufficient data a'nd a de qua te theoretical principle 9'-:::::. · 
for .tb-e ·development ,·or ~f gen~tic "c'lB;a;dfication of chernozern, ~oils 

, which would b~ m9re suited to the pre-sent-day level.-of pedology and the ,·_ 
Q requir~ments of the socialist agi'iqultural producti~n. ,. - , o 

,, ,, 

- a _ The last s~,tbject is, the evoiut;ton iJf the plant cpvel" and_ the climate ip . 
. - the··r;hernozem zone, or tl\\e'formation and development of"th'e I{ussi·an . 
. steppeS•. In "Russian Che~nozem" a large number of data incij.t::ate the wider 

. . ..... ,.. .; . 0 .. .. . .. 

occurrence of forest Jn the pasJ periqda in ihQ- steppes than f},t present. 
Abu_ndant ma~erial~ ar~ fur_n~shed d1~ Do~ucha~y o'n this subject in hi~ O~fl~ 
worksalso, mchtdmg RussL,an Stet~es 11'1 the Past and Pres~nt'' (Na.shl 

''>, stepiprezhdeintepe'r'). There canfi~doubt that larger ar;eas-ofJhe 
- "- t. . 0· . ' 

oRussian steppes were formerly coyered by fore_,sts, which later~gave0way. 
p to the advanCing steppee,; This. process Sti'b§'equently bec~me ev'en more""_ 

· "intensive owing to? the felVng;of trees; ·a. gre-at deal of infprm~tion pn thi~ 
subjeef c_;:tnbe foundi'n''works- byDqku,chaev, J\--.~.Izmail'skfi and others; 

0
"'' 

I:tot' to speoakpfearli~-r au~.~ors. Do~uclia.evwas ''hev~rth~less of th~-opinipn ; "' 
that the present-day cherpozem ·zone ·wa:s a steppeo throughol:lt the entire .. · 
periqd~or the formation of phernozetns'and triat the, 'climate was;generaUy 
cthe same a.s itls 'now .. ·-· It :ls important to emphasize that DokucJlaev scpolte 
only in ge~eral terms ?;tnd only with regard ,ta the formation· of chernoze~. 
This approach was· not identic~! tg that of c,rertain !aters·workers vilfo _. · 'v _ 

· acce)?ted1th~, '.'e~ernal natu~e of stepp~s'~'. Howe~~~ "We fuust accept tfiatoc 
the steppes i.mderwen( and are ti'ndergoing, a number ofchanges within the 

- ,..., ~ . . c .~ .·_.; :-: : .. 0 ~. 

~period ofcthe formation of ch~rnozems ~ .,On tp~ whol~. Dokuchaev"Jnc · 
. "RussiansCher11ozem" disagrea::I·with the nbtion pf the primordial Jeternal) 
·natu~e·ofcthe steppes1., ~nd any·ostate.tp.entcto tl-i'e contrary is a 'falsif-ication 

· of Dokucfiaev's id~as. ,)Tl:lis subje'ct -will l?e thoroughly covered in the· ·.. · 
~' ~ ' ~~ t,; :::_ .... ·:·:~' .. : .... :'(\... -;:'~-It ;·· • . -•. . L' •·. ~ ~. - _. •. -·c 1 r 
'preface to no·kuchaev's work Russ1an Steppes 'ln6th~ Past and Present . 
which is scheduled for "'republication by "Sel 'lchoz-giz" ·in the"·series "Classics " 

.. . ~. • · ~ r 1 ,.. &.. · · , ,_ . u (", · · .-: 

of Natural Sc1ences . ,, " - .. ·· -·.. · " _ .. · 
'"·. "nSkuchaey ,had" a ttern.'endcHi·~ -influence·. on" the !;iev~lopment ~f ~n eptire 

'c complex of natural sciences (geology, silviculture·~ geobotany, pedology) ." 
and that of pract~cal measures fQr the development of agriculture (afforesta­
tion of steppes for drought control, sfat>ilizing·crop yields i-n southern· 
Russia, oetc .) ~ H~ played the, difficult ;qle __ 9f?.t!'le reformer of a,t least ; 
P:art of the natural sciences r,elated to the Oevelopmel\t' 9f agrit:fulture in . 
Rus'sia which at that time had just ab_olished serfdom and entered. a period 

(-· ., . .·. - . .·• .· . -· 
of capitalist d~x,_elQpmelit., It was qnly natural that he should have made 
both' fri~nJis an.(f~q~s ~along the way; h~ was vehemently dislik2d by some 

, p.nd highly r~vere? b§ othe,rs. !he h~ated 'ar~me~ts 'Yhich raged over his 
ideas certaJnly contributed torhis 'scientific _work, ~nd thus could not be , Q 

forgo't'teh or ignored. His ~tteories· were ·subsequently ,developed, and their" 
value ,lias "already becorr~e evidenL' 

It is tope hoped thatJhe republication of Dokuchaev's most outstanding 
worl<:s will,,provicfe an im_pettfs for the revisioq bf" very many aspects of " 
preE;<~:Emt-day pedology, g~obotany, a_nd certain other dis~iplines, and ~at 
it wtlf'"serve to acquaint our ygurig gene%'ation of scien~ists with the classical 
literature in naturl:'i! scie11ces, .. helping the._!fl towards developing the correct 
worM outlook. -

JJ 
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• In Memory of Al.EKSEI IV ANOVICH KHODNEV 

INTRODl)CTION . 
.) 

•.. ~,-

c;:. - ·- -· • • 

The boundless extent of che.rnozem make~ it scarcely possii:Jle, 
CWlthiJI a human Hf.;.time,. to investigate thoroughly and describe. au; 
the litholog~cal com~inations aridtransitio~ o~Ehis ,gro!fp ~ils, 
taking Into account ioqaipecul~ft1ties, var.iatfuns in fertility,~-
soils, sedtmentatlon,",etc, "" 6 

" Wangenhe lm XOJJ Qua !en· 
·:-_ 

In :·N~~ember 1876 ;0 at the''kuggestion of the late A~ I. Khodnev and P~of. 
. -:-:- -- . • v .·-· ., . -- -:..- ·_! ": .,f:; -

A. V .·sovetov, the first dfvi.sionof the Free EconomiC. Society* appointed 
) a specia.l comn:+ission, t'f> draw up a program oLresearch into R!JS$ian · .. 

. ·.~ chernoz~tp.." In addition to K,hodnev and Sovetov, Pfof1; l'v!. ~. B()gdanov'-'and.," 
the pres.~nt·'authgr were also:'in,clqded in the ,ComD].ission .. Following a . . 
special-report by 9ne of its memb-e:r:"'s, the cominii:lsion recognized the " . 
necessity 'of subdividing the work planned into two completely ind~pecndent "'" 
parts 1 . 1 >Jhe"geologic~rcgeographic inv,e,stigation~ and 2) the" physicochemicaJ 
investigations. Th'e firstpart, which wa~ to be entrusted',~.to"an expert (~ " 
geologi~t, comprised the following 'tasks: oa) visiting,' insofa·r as po~sil?,le, . 

1 ,_, 

\.) 

mo~t ofothe territories to be invest1gah;d, _ td c<;>mplete. the;" geological and~t': ,,, '::: o 

cgeographical informati'on pegarding the territode$ ~hdi~ah~d in the 'r~porf; :0 
b) traversing the mqst typical areas within the chern9z.cem zone 'bf. European ' , "'' 
.RJssJ~ from north to"south and agaj.n'frOpl east to, wes,t;o~; c) c~!lect~ng a · " . , ,. 
• -- •, r.' - r'j;;: "'"-' \.:, • 

, ,suf~icient number oLsamples rdf typical chernozem from various locaUt~~s;' ~ 
• I -; • • ·.-_: '-t)!j ~' 

d) collecting samples of all soils transitional between~ true cl}ernozem arid' ,, 
o fore_,st, peaty, .. and so~oncJ!ak. soils, as {"elLas,sam;pl~~ ,cif<the"l~tter,< ·t ... ,, 
· .. indicated by their local nan;,es; e)~0rnaking Ji .CQmpl~te· CQllepU.on 0~ ~.am'p~eS 
,of the_, various cherl,lOZel11 stibs;qfls; and f) CO,ll_ecting rillthe av:ailable"lQ\-" r .~ 

. formation r~g~rding the ~epletion o.f cherripzem &n. ~he vanious l~calities ~\ 
well as gather1ng information on the cereal qropa which ar.e the r:nost . . 
suited to the ~p~~ific ,chernoczern.. .r"-;" . /j· '' • ~ ;,,," • -

",[!'his, resea.l'c·fi plan was approv~d by the fb·st qivislon,, by the Council 
and by,;the Gene:a:·al.Assembly of the }free 'Ecpnomic Society without niodifi-. 
cations or alterations, and a decision .was,:tal(en on 24 Februar·y 1877 tha.t 

-'. ...,. - . ~ ~· :· ' :;:<') 

the work should begin in the sum·:her of, the same year .... The Council saw 
,_, - '• (' . ' ': 

fit to entrust the author of this work with the execution of the. fi.rst half 
of the program (geologic-geographic rese~rch) and expreS;f.3ecl \he desire·· 
that the_ invE!stigations be=' completed' within the period of two summe:t 

·. (" - .... 
vacations, a total'of approxirr1ately. eight''ntonths. c 

The extent of the .diernozemzone of Jhfssia is 80-90 millions de-ssia~ 
\..- -- - ,_ . .1 • 

tines .. In ord.er to fulfil the task e.ven in general outlines. (visiting the 
rngst importa_..'lt sites in, the investigated territory). the author ha:d to travel 
about 10,000 v:ersts in the co~urse of thf:1, eight ~umrner months. . . 

. Due to the vastn,~ss ofothe territ,oryto be ffivestigated, despite the · 
a~sistance {-t.n 18 ia) of candidate P. A. Solomin of the St. Peter·sburg · 
University, it was ptiysff;a~ly imp()S~·ible for cthe author ~o \lffi¥J.ke a cJ etailed 
exal1'lination Qf chernozem during his excursions; obviously/;it was beyond l) ,; -

0 - . . 

~ • ..Q -

[So called because this was a yoluntary public organization, as opposed to a government lnstltutiOrl. Translator.] 
(• ::: 
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lj 

· his means to sdlve many practical problems which -though,possibly of 
importance ....,.were. ce1~tainly of a local mi~ure. He was concerned onlycwith . 
general task's an-1 stibve, as far as possible, to study chernozem scientifi­
cally from t~e standpoint of natural history. This seemed to be the only > 
possible basis for devising various practical measures for raising·the 
level of agriculture in the Russian ~hernozem zone, and such a basis had 

G . -,.· 

to be comprehensively and scientifically substantiated .. •IJ ' 
:. 0 .. ,, ' ' . . . 

The task was completeg by the d1d of 18 78, and in Octobe of that same' 
year the Society receive·d 1ny son-sample collections and preliminary . 

· report. · .. ·.· c ·· · , · · .~ · , ' · 

.. While processing the. collected material~ (Uf78 -1,880) the a11thor ar:t"ived 
ct certain conchisions concerning the soils of southwestern Russia. 'l"'hese. 
conclusions d:ld not conform with the geperal.ly accepted nofioris on ui~ 
chernozem of the loc:ality;o fri fac:t~ th~ywere cSO unexpect_ed, and ~ifflcu;lt to, 

. explahi, ahd, of such practical andc'spientific significance (pp ~ 200 - 209) . . 
that the author decided, in the SUJ:llmer of'4 881, to revisit SOUthwes~ern · , " 

·· R,ussia and inspect ev-en those areaEr'to wn~cllooacc,ess was most difficult . 
• - ' - ; • _I • • ' ' • • _) ) • 'J :, 

This excursiQP was deemed so important that the St.·· Pet~rsburg Society of '' , 
·_Naturalists undertook to finance the project o1l't' of its veryclimited furids. 

%-Throughout almost the enure excursion the author was accompanied by 
- :· ~ ' -' ' r :. - /' 

') Candidate agrongmist A.l.,Kytmanov, whose, assistance and partially also 
financial aid made possible the J.nvestigation of' larger areas. ··' , 
. " Almost immediately folloWing the complej:ion ef this cwork I in the wiii~~r 
of 1881, the Nizhni Novgorod provincial "zemstvo" d~cided to institute ,, 
detailed ,Soil and geologic::ll inv~stigations withift' the province,. in order to 
establish a basis for the' n zemstvo" land, taxatioli\. The execution of this 

,_,. ,. - .· . J ' '·~-" . ~r. .-. c· .· . 

extensive project, which repref:lented guite a novel underta,king in Russia, " 
·was entrusted by the11 z_emstvo",, to the pr~sent.author. · He w~s very willing to· 
undertak~, the work, t;>~i'ticularly since it provided him witnttt,e, oppOrtunity 
of· investigating in detaq'olle cf ~he mosf inter~sting,areas ~of thE'' northern 
boupdiiry of chernozem; (.'"the .findings w~re cert;3:in, to' -~epresent a. consider=--; 

" able contribution 'to those qf·previ6u,~ general investigations. In the sumfuerc · 
(i· '' '~xcursions of 1882 {n the N;.zhni Novgorod ~rovince, the, .author was ,ace om-

~~] ·~ "< pa,ni~_d", by his pupils 'P :A. Zemyatchenskii, N. M. Sibirtse_"V:. ancl A. R. · · 
, ~ 0 

0 
'' Fei·khmip. ' " 

"' . . ~ The abov:e cir_cut;nstances were partly responsible for 'the delay in the 
0 

" publi~ation of the author's cO~plete report~ Wgich thus appears only now. 
. Besides the yast scope of the task and the extensive territory investigated, 

~, . ~ 

an eqt~aHy i~portant "factor' hincjering the completion of the ~ark was the v 

~~ "collection and evalua~tion of a great amour.~ of diverse data, mostly from 
pub,lications by persons who did not specialize in pedological subjects. -
Howev~r, .the special nature of our'·tnvestigation .. was .possibly the greatest . 

, u ·stumbling block. .~oils are the 'products of the extremely complex inter- · 
.action of the effects of local c'lima te, plant and animal or gjinisrns, ,, 
composition a_n'a struc.ture oCthe parent rocks, topography and, finally, the 

. age <?r the country~ ana theh~fcre it is only natural that the inves~lgator mus~ 
·c constantly excurse ~into'· various branches ;of science . . . · ·;; 

.. In concluding this brief for'.Yard, the author wishes to express his 
··gratitude to the Free Economic Society,_ and the Naturalists Society of the 

. St.· Pete'tsburg University, fortheir ''financial support, as well a$ to his ., 
'young assistants for their energetic, work. c. 
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~Chapter I 
( 

? . . .. . •. 

H''STQ•DfC .. n~~Vl'JO'.W'Jl'lf' 'PJ.l~ __ r-1f'n~pApH-V- .. 1.1 - n _ ~ ... ""..., ,."" '-'• ~ ...... .,-.. .....,....,.._,....,_~ -.... -- _: 
Ll .• , - ~ - ' 

. OF RUSSiflN, CHERNOZEM I ' 

. . 

The &~eograp}1y-of cpernozem has)~een ~ne dl the favorfte subjects' of 
r:.early ail the iriyestigators of the chernozem ~one of;-[!;uropean Russia."(~ 
This preferencejs uhderatandit.ble. Not only is the:soil itself t,f-gr~at 
practical i~po:rtance /but its 9-iat~ib,}ltion is also.of a prime scientific _ 
sighif:!.cance. Precise ~now!~age of the geography of cherno~E::m i,s prere­
quisiteJor establishing its~origin; its geography-is related to the distribu-_ 
'tion of certa.in wild plant.s and. animals in Russia; fina~ly. we shall see­
later that the geography of chernozem is genetically closely r~lated to the 
climate of the sountry and partly .alsq to 'its recent geological history. 

· . A' fairly detailed h~stpric!ll accou9-t of the study of the geography of . 
Russian ch2rnozen'l appeared in a previous ~ublication1 ; ·v;e shall therefore 
only,touch" 9n tlge 'highlights of the E:;~bj~ct in1th:i.s work., ·. . · ___ o ~ . ,

0 

,, : aAs far as we kJ;J.pw. the systematlc collect!.on of ge.pgraph1cal data on:, 
Russian cherhoze:m dates back to the very.end o_f the f8th century wh~n it 

. wa.t:1,p.~rried .<>~t by Stcorchl~"a statistic.ian by profession>~ __ ~ccordi~g to. ~is. 
data", chernozem. was alreadv known 1n th.e Kharkov. KursK:, Orel, Kazan. 
Penza~ Voronezh. Perm# P~dbi's!< pr:ovi~ces;,, inthe so~thern parts of , 

, • ~ .:; ."· n -r, - -!r r~ . rJ • _ ~- c . ' 

,, the Tambov anq Ryazan province§. ang in certain localities in the~ Kaluga, 
. Vyatka·,c and .,.raurida province~3 • Moreover', Storch recognized the very.· ,~ . 

. o. ~ . :::> :::::. ' . \....• . ' ,._, ·~ 

high fertility o~ the soil (whichheapparen.tlydistinguished from nonchernozem 
·· soil) i.h-~,h~ Novgo:rod-Seve:r;,E1k, :Silnbi:rsk, Ufit:·~~ierv, and Sar.atov (on the ri~ht- . (" 

,, h!lnd \:)arik of the' Volga.), ,and in certaifl parts of~the~_$ki.terinoslav, Irkutsk, · 
'Kolyvan, Cs.~c;I1sus (especially along the Terek River) vicer_egenci~s. in 

· . the Mozdok T~rritory, in the territory of the" Don Cossacks';;oanclin the 
Ochakov ~egipll3 • . ,, " ., ' (·,~ · 

. ~ ' . . 

Unfortunately, Storch1s w.ork did not include a description of Ruasiari 
chernozem; ehe merely/,) distinguished chernozem from.• bog,areas ,and. 
from norther.n clays, sands, etc. ,He also did not defme even the .-. - · 
e,pproxima.te b'o''undaries .. of chernozem. This omission was remedied only; " 

dn 1842 i1;1 the "E,(.!On()mic Map of Europ'ean Russia" (Karta 'promyshlennosti 
'',, 1. Evropeiskoi Ro&'siU specially compiled~by the Ministry of F;Jnarice. The 
'' ::-·(5 -- map .delineated the following 'bpundaries of the Russian chernozem zone. 

,1) The northern boundary begins ,at Volochisk, and continuing in the 
northeastern c:Urection.~. pas~ing nor;hwest of.Zhitomir and east, of Novograd­
Volyns~H towards Cbernigov • reach~es Bryansk along the Desna; from' here 

· it.,conHnues a~.most due f,ast. passing through H"olkhov and Bogoroditsk" arid 
- ... :~ . .=:-;.:<.!' 

1 Do it u c h a e v. Kartogtafiya russkikh pochv (Cartography of RussiaQ Soils), St Pete~burg. 1879. 
· z s tor c h. If Statist isc'he llbersicht der ,.,Statthaltersch,~ften des Russfsch~ n Re ichs, [Riga]. 1 795. 

1, Storch. Ibidem, pp.29-38, 50. 5~-103. See ulso Georgi. Gcographi5ch- physikalische und 
naturh~storische BeschteJbung des Ru»isch~n Reichs, n·: II and Ill, (Konig5bcrg.J 1798-1800. 
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nearly reaching th~ Oka in the vicinity of Spassk;; whence it 
almost up to Morshansk; it then,again makes another abrupt 
·northeastern direction, passing through Kerensk and Sergac 
Vasil'sursk on the Volga, which it then follows to Kazan.· S 

•. . ' . ' . ~ . . . I 
of Kazan, the boundary crosses to the left batik of the Volga 

. eastward along the right ban~s of the Kama and the Belaya, 
distance from these rivers:. somewhat 'north of Birsk and 

. ~ lj . - . 

· The southern boundary {according to the same map of 184 

.... ,.L'.. I 

southeast, 
in the ' 

reaching 
ewhat f:iouth 

continues 
. a small 

,. Kabul*; passes near ·Be11;dery a.nd continue,s northeast toward 
. ~~~~==~~ 'lurris due e~st to Elt~it-e=:rrnoslav:'-1fi~en' soutlleastto=tlie Azov 

---- -~~~ ~-- ----- -- . .---~, 

reach~s between Jterdyansk ·and Mariupol. This boundaryth 
northe~n shore of the Az()V Sea and the Don River ·pp,rcl·l ~u:n& 
mouth of the Sal River.· At this point, it makes ~n abrupt tu 
along,the northern Donets up tot~~ latitude of Slavyanos 

~ tJJrns northeast. proceeding through Boguchar towards the 
ri stanit.sa". Assuming a que eastward course, the' lloundary 
Vo_lga (halfway bctw / .·. vst>;.n. and Sarat.ov), crosses to 
the Volga along whi... ··~.- _:S towards tr1e mouth of -the 

- ( 't 

· in the form of a very. narrow strip. Befor~ ·'reaching this 
boundary turns" f?astward, reaches the Ural River in the vic 
mouth of th.e titva, then follows the right bank of the Ural a 
,Orenburg arid th~n,to Ob~h~hii Syrt**'_('see"general map)1 • 

. 1842 ·:did not feature<tilny soil~, other than chernozems. 
. . Only. iii") 85twas the first general soil map of entire Eu 

published by the Department of Agriculture. · . Fo:r this purpos 
(100 sheets ?) map(of Russia was sent to ey~ry ·province, ad 

§ commi,5iSions cfor the equ!'llization of faxes t Jrom State-owned 

northwest,. 
then again 

skaya 
ches the 

lE~f); bank of 
1shoi Irgiz 

point. ··the' 
qf the 

essed to the 

in provinces wh(!re cadastral~w.Ork was pe.rformed, while in e remaining J 

provinces it was addressed to·offices for 'the ~dministration oState 
properties." These institutions ,.instructed the ·officials most V(,~.th 
the are~ to mark the soils· on the maps,: _I.hese maps were r :vned to the. 
Department" of Agriculture where they we'i·e checke,d and co cted against 

... the· information on the, files; the maps wez:e,also examine,d a s''pecial' 
committee of the Minis_try .. artc:i the CentralJ::omniission fort Equalization . 

; of MoneY T:.qcef:j_. and were"ni'o~redver cornpar~d against"publi i. works by·~" 
vat;ious scientists wh() had trE!.veled in Rt38si~; 'such as Palla. (for the 
southern pr'?"~~~.ces). Ozer~tskovskii (in the Olonets . .. Rychkov 
(in the OrenbUrg Province)', Pqpov (in .the Perm Province), rchison and 
Blasius (for the chernozem ;one) I Gebel' (in the .. Saratov nee), 
Eichwald.(for the western provinces) and{}nany othe·rs. Thu hecked and 

. c "corrected, the maps 'were sent to farm managers, :;t.ss'Ociate embet's of 
·the special contmittee and to certain well-known owners of c:-;, 

properties, to the economic societies and to survey manager 

:+ [Not to be confused with thecapital of Afghanistan. Translator.] 
""' [Highl•md lying cast of the Volga. TraiJdator, J . 
1 Our gen~a i map only shows the northern and the southern bou,~darles of the chernoz 

line~ of five different colors; the same color is used where tiu! latest boundaries coinc 
. . 

ones, For q?vious reasons, ~,!:te.J:lpundaries shown are oilly approximate, In order to s 
" also omitted the .g~ographica~dfaia provided b/Murchison and Pct~holdt. 

' t [As opposed to levies in kind, at~' that period of su~istencc farming. Translator,']· 
t1· (State..owned peasants, as opposed to the serfs of private landlords (before the iibolitio 

Russial. Translator. J 
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second check on site . 1 11 Special Instructi.ons" were also forwarded. 
(;compiled by the Ministr).';, which apparently prescribed a rigid s~heme for 
the grouping of soils, as follows: a) chernozem; b) clayey soil; c) sand; 
d) loam. or sandy loam; e) ~ilty ,$oil; f) solonetses; g) chalky soils; a:nq,o:,:,,. 
h) stonysqH; the "Instructions" ~etaile? a number of defirrl,te symbols to 
·be used to desig~te these. soils ~-o.:,;fi'hese data were used by Academician 
Veselovskii when.compiling ,~in 1849, the first general soil map of Russia, 
which was published in 1351. in a special agricuitur~h atlas., Academician 
Veselovskii' s work clarified the. following principal points: · · · 

'. 1 . Th ~h..,.._.n .,..,., -'7nno ·i.,,n"+'_'~"""'+~,,..,..,... .. .,~,,--,--,'---,-----~-n~""J..=,,-, ~:_ __ ,,"'••84"' .. ·_ ~--·-=----===--.....:.----~..:.._=:.-.:-::-_e~-• ~,.._ ..... Q..,~ffi-·------, _...., ---. .. v-.-v:'-'••., ... a • ..,."'..a-go I c:&a-.:JIIVW IC" U .&· &."lA~ J.lli:tpVl ~ ~ 1 

but in,terrupted by nonchernozem soils (clayey, loamy, and stony patches): 
.. such interruptions are partict}larly numerous in the Voronezh Province~ 
as well as in the northeastern and s'outhwestern corners ofthe chernozem '· 

t:r' ( 

area.,. 
2. ·Tile northern and the southern boundaries of chernozem in Russia . . ' ~ v . . 

have shifted markedly, in aome places southward, in others n,orthw,ard .' The 
boundaries became discontinuous (see g~neral map). ·. · ···· "'· 

.· 3 •· The map of 1851 was 'the first to show several chernozem II islands" 
(patches) along the lower reaches bf the Northern- Dv,ipa and. the Onega. , 

~.. This soil map was reprinted by 'the Ministry.o(State Propertie's in 1852' 
'.,:~ ··- • '· ~ ·· '_ . ~ · ;c7:·-: 

c;, · and in 185 7, the second time with· very q,onsiderable alterations.. The most 0 

imp,prtant changes w~re a~; follows: In the area nprthwest of Ryazan, 
chernozem was shown to reach the Oka River in the form of five small 
"islet.s" in th~ corner befleen t.he Moskva and the Oka rivers; the ,north_ern 
bout1dary was shift~d nearer to Kiev, along the. right ba.nk of the Desna, .. 

... reaching Cherriigov. There were changes in the distribution of chernozem 
betwe'en Glukhov, Qrel and Kur~k# as wel1as in the vicinity ofothe mouth - ·· · 
of the Sura. . . . 

T,his was the level of'kp.owledge of the geography of the .. chernozem zope 
·" before 1866/ the sear of publication of Academician Ruprecht's new"' map. 

·Most of the alterations concerned the northern·- boundary (2/3 of its total 
length) • for the simple reasoi1 that ollly this boundary "had been persorullly 

.r- - • •• -. '' t) - r -

" :-.:. investigated'by the author of the''map. It w:t'}.l~!Se seen from the general , 
"' (imap that 'Academicf?.n RUJ.>recht shifted the' no~thern boundary of ch~e'rnozein 
· , between Zlatoust and SarapuLconsiderably southeast (in ·comparison to ,the" 

map of f851) I on the other hand, between Sarapul and t~e mouth of the 
'Vyatka river he show"ed"the boundary alongthe_ southern bank of the Kama, 
almost reaching the Volga; . coming withif1 30 ver~ts of the Volga, the 
boundary was show~ to turn'due south, ~ontinuing in this direction appr~J- . 
mately to the latitude of Simbirsk; Further west, Ruprecht traced the · '~ 
boundary;fro~ sirnbirsk to Buinsk{somewhat south), Pochinki, Ardatov, 
Narouchat, Sapozhok and Rya~hsk. From this point'aJmostc due north,; but 

;: . terminating considerably short of Zaraiek, the bl.)undary wa;s traced . 
()southward almost along a straight line thr-ough Tula anq; Glukhov .to Kiev. 
The rest qf the map compilE~~ by Ruprecht is. fairly similar to the, map .of 
1857: with the exception of a c~rtain diffS"_rertce regardingthe right bank of·· 
the Volga between the Samara bend and ski-at'bv, as well as south of the Don. 

Mq,reover, the author did not ~how chernozem II islands" along the bank-' 
of the Northern :Pvina and the Onega', and; r~ducred their number b~tween the: 
Oka and the Moskva rivers. On the other hand. he depicted, oth:'er chernozf~m 

" l· Ve s e I o v ski i [K. S.) ;Khozyaistvcnno statisticheskil atla~ Evropeiskoi Rossii (Ec~nom!c-Statlstical Atlas 
of European Russia). 1851. [Published by Department of Agriculture of the,. M~nisuy of State Properties, 
St. Petersourg: 2nd edition in 1854, 3rd editi(ln in 1857 and 4th edition in 1869.] (f 
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"islands" between K~zan and Malmyzh. north of Vladimir (on the Klyazma) 
. . . . . .. ~ 

and Novogorod- Sevcrak, between this town and, Chernigov; a long, is(blated 
.;;•:?.:·"' chern()zem II island" WOfJ likewise achown along the right 1::-ank. of the ~esna. 

· .. ,::\·~::,:;-niver. -TW'O such 111alo.nd;a" were marked by the,author in 'the Stavropbl 

,, 

- Province also. .i · = 

In 1869, the Ministry r;>f State Properties pubiished a new soil m~p of 
Ruasia (edited by Vil' son)~ In a speciatmemoir ac.companying the map, 

{,Vil1 son remarked1 that tfiec former map had been corrected aq,cording to· 
'stlbnequent descriptions ~i! ·For ,instance, in the case of certain provinces 
the ,;hanttes,_ were. :mad~ .. 1::10 the .. bas:hLoLthe. COJnDleted ..cW.OTck=oLcadastral.=,·~-· -· ~---· 

~ -- -- -- _..., ·---,--· ·:_ . - :--~ ----.' --~ - . -- ---

commissions, including the Vladiinir. Moscow I K'ostroma, Nizhnf Novgorod),; .. 
Yaroslavl,, Kherson, Sm(olensk, Saratov I Kurak1. 1'amboy •""Taurida~ . .and ., , • · 
Pskov prov=r=n~c==es. For ~)ther provinces, the ,earlier map.,was·'checked a~d '·' 
in places corrected accdrding to the provfncial descripVon~ published by 
the general st~ff, according to the geqgraphical di~tion~ryc·p~blished by 
the :ijpssian Geographical Sqciety, "as well asocertain specific d~scriptions 
and papers. In view of the undoubted reliability of the detailed maps 

!i "comp~led by the cadast~al commissions, they we.re used .in their entirety. 
. Qn the whole, . eVil' son's work most closely resembled the maps of 1851 

and 1S5-7. and any differences are ffl,irly clearly indical:ed ·on our general , ro 

map. : F'!lrth~rmore, the Onega chernoz~rnm.nd the "islands" sllown by 
Ruprecht ln the vicinity of Novgorod~Seversk and Starodub were removed . 

. On th'e other hand, "islands" of the same kind were marked in the following. 
plac~s:' a) at the middle reaches of the. ~o:vat (two 11 islands"); f>~the 

, upper reaches of the Msta. (~wo ''islap.ds'·~); "C) in ,the upper rea91'\.es \)f the 
Suda, a tributary of 'the Sheksna (one "isla}19"); d) at the· mouth of the 
Ko!;troma (one "island"); e) between Suzda! and ;turJev (one ~arge 11 island"); 
f) southwest ofKal1:1ga (ohe "island")~ and g) along the Tesha~ between ··~ 

.. ArzaJilas and Ardatov. ·· Undoubtedly J the mgs't important changes introduced 
by Vil'son in his map were the pa~a with re.~pect to soils lying alpng the · 

. ::Volga between Sanu~ra and_ Tsarits~n; the map of 1869 depicts this region 
' oas one of nearly continuous chernozem. although on the left b(;tnk of the 

. Yolga chernoz~m merely forms a ,harrow strip between .A'sar1tsyn and .. the 
. -_- .--- . ·: --- ,) 

, Irgiz River. Nevertheless, the authors of the 1869 map wepe well aware 
" of the temporary" nelture of theh~ alterations, and therefore continued to 

apply themselves to the replenishment.of data c,onc.erning the soil. ·For, 
r'r' l.,) 0 - - . {j : . 

. ~h~.s purpose, in 1873 the Depar}ment of Agricultu~e.and"'Rural Industry 
instructed the managers of State properties to supply the Ministry with new 
soil';;y1aps. The instructions were addressed 'to managers iri Arkhangelsk, 
Vitebsk, Vologda. Vyatka, ,Grodno. Koyno. Livonia, J.(urland. Estonia~ 

c Minsk, ,.Mogilev I Poltava, Olonets, Orel, Perm, St .. Petersl:n:lrg, · Tambov. . 
Tula, Ufa, Orenburg,· aQd Chernigov~ · All the managers with the exception o 

~~ 0 ' - . ') . . .- ·. 

of those at St. Petersburg and Tambov~ complied witti the instruction, an9 ... 
sorr2e,~also subn::dtted special brief explanatory m-emoirs. · ~'~;~f .,c . · · 

·. For"'the same purpose.., the junior editor at the "statistical ·department of 
the Ministry of State. Properties, V.I. Chaslavskii, reviewed'the sqil material 
available to the postal and military' authorities, .. studir-d reports 'of grain · 
agencies [Khlebnaya ekspeditsiya] and the soil maps of certain r.ural Sanks. 

o .. ,. 

I>; 

'- I 

and personally visited central. and southwesterry Russia and even Serbia. "" , · ·"··. , ..... 
'J ' -- L) - .. ._ ) • 

1 Vi 1 'son [l.J Ob'yasneniya !< khozyaistvenno-statisticheskomu atlasu Evropcislwi Rossii (,Explan~ion of 
t!Jc •·conomic-Statistical Atl;~s o·r European Russia), (St. Petersburg]. p. 5 •. 1869. ··::;:s"'' 
. 0 

z At least, I did not succeed in finding these maps in the 1\linistry a.rcllives. Author. 
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and Rumania. Finally, as. ~ar as possible, Chaslavskii painstakingly re- · 
examined .the pedological Ute_rature, payi~g speCial, attention to the well-

-known" works on chernozem by Ruprechtand .. L~vakovskih On the basis of ,._ · 
this work a new soil map was compiled in 187,9~ in which the distribution of 

· ,. - chernozem was shown as follows: 1 The northern boundary' of chernozem 
•1, was tra~ed approximately through Kremenets, Zaslav ,'- Vasil'kov, some­

:,)vhat 11orthweat "of Pereyaslavl and !Jlightly east of~Kozelets. through 
Cher-nig6v, Gol•odnya, Sosnitaa, Dmitrovsk, Bolkhov ,, Odoev, Zaraisk, 
Ryazan,. sout}leastof Sapozhok and Elat'ma_~ thr()ugh Sp~ssJt (of U1e T~mp_QV.~~-=--C~.~~=· .. '-'-·=--·=~-~=ii 

="-=~c~--==···-·=·~-- ·--:::~·Provin~cer~--~emrukov,Kr-.asriostoQ'o""'(fs~. -Poch{ilki~--:Perev-oz~-Kriya~nin, 
'~ ·¥adrin. _·;i'sivil'sk~--Spassk~-~-along\'ttle' leJ~_bank of the Kama> almost to the 

mouth of.the, Vyatka. Menzelinsk, and the wat~r divide between the K~wa's 
tributar-ies~ Bui- and 'J'akyp .- . .. .. __ . r ._- - • 

,, _A.ccprding,to Chaslavskii Is-map, the southern boundary of chernozem is 
·formed' by the Black a11d Azov seas; the· map" depicts loams and sandy 

'' loams. only immediately 'adjacent to the shores of these seas and p.l()ng the . 
' .· lower r,~aches" of the Dnieper River from Aleshki" 5outhwarcL ~·Along the 

. '. - .~- . eastern shore of the, Azov Sea chernozem occurs at a small, distance from 
~~:~;;,y..____-... -.-~j::;:F.;'"":.-;.-·~ - l:;l ·': . .-. . .- 'I • ' -. . 

{._;.-""v-"'"7-,~f'it{'jhe sea,; reaching t~e very foothills ~f _the Ca~,casus '. and proc~eds along_ ·. 

u 

o the boundarie.s of these foothills (Malkop, B~talpash1nsk, PyatlgoJ:"s.k. " ... · 
Mozdok. Kizlyar), down to the Caspian lowlands; 'it then follows the water'" 

,cdiyide bet~een th~ Vqlga and the D.on up to Tsaritsyn, alongthe VolgaarH:.i'\ ·t , 
the Irgiz i towaros Qrenbur·g. South,of this south~astern b((andary feTt~l~} ,' 
~oamy SOilS 1 jy-ith a COnsiderable adiniA-t'ure -_Of~ chernozem partiCles (gra;}: 
soils), occur in the southern pa~t of· the Samara Province, continuing into 

,,the lancCls belonging to the Kirgizes of the Bukeevskaya Horile". 2 

·"'· :~;_.'' · · Other)mportant features ofChaslCl-vskii's:map include tlle,._following: 
" Firstly,._in addition to the chernozem""islAnds" dep:i._cted by Vil'son and· 

Ruprecht~ ,Ch~slavski~ showed some in the_ yyatli:a, "Perm, <I~ovno, SuvalJs~. , 

,. 

-;;:,; 

" .- ,. ' . .. - - .- .:- -_._- ~_:. -· - !j -_.. .- \1 

and Grodno provinces in !he, vicinity of Vladimir-Volynsk and in certain ... 
other place.s;. Secondly; he was'-the first to "mark, alon·g the oounCiaries of ·' • 
chernoz~~ •. a ·"transitional belt several .doze~ versts ·wide in so91e places, 
where chernoz'em forms a gradual.,and often imperceptible transitionct() 
the surrounding soils with \yhieh it merges" ;3 t!lese soils were named 
gray soils by Chaslavskii. -Thirdly, _ chernozem itself was subdivided into 
·nine varieties-which were markeq ·Pttthe maps sePa-rately. 

"· In ,concluding this r~yiew of the most important Russian maps of 
chernozeni, I would add that hardly; any ofthem, b~ginning with the map of_ 
1851", depict chernozem as a continuous belt, but sho_w numerous patches 
or"nonchernozern soilst." sands, clays, loams. ,etc •. The various authors. 
differ considerably with urespect to the dimensions of the 'majority of these 
"islands" as well as in regard to 'the nature of their soil.'-

Comparison of all the'se ~)ips brings to light notconly a- number of seem­
ingly strange differences_)£ the opinions' of the varioUs authors, but also 'o 

many factual discrepancie....--~; ,, it~ is -remarkable that such controversial areas •; 

• Do k u c h a e v. Doklad obshch~mu' sobraniyu Vol'_nogo ckonomicheskogo obshchestva 17 dekabryd 1881 g •. 
SPb(Report to the General Assembly o(thc Free Cf.unomlc Society. 17 December 1881, at St. Petersburg). 
[Schematic Soil Map,:;9f the Chernoz:m Zone of European Ru~sla, St. Petersburg. 188:2: ditto -Trudy ." 
Vol'nogo ekonomlche~kogo obshchestva, voiurn'! 1, No.4. 188~.] , .. 

. - L . I' ' 

z This is a quotatio~ from Cha.slavskil'' paJ?Cr "Pochva" (The Soil) "'hlch"was printed but not }'Ublls1Jcd, 
~ <~has I a v s k i i. Ibid. " - ' ~ ~. · • 
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sometimes comprise entire provinces. This is·· illustrated by the 
following instances. .. . . . .. 

f_: 
In the area of the Volga basin.., between Vasil' sursk and Kazan, the 

norfi1ern bounda.ry of chernozezr.. wa~ depict~d on the 1842 m:ap as passing 
along the right bank of the.,Yolga •. from Vasil to Kaza11. 'I'he famous 
Murchison, who studied Russian geology ·in 184cf ~ 1841, shifted the northern 
boundary of chernozem in this area. to lie on the left banlc of the Volga, 
tracing it approximatezy alop.g the 57° latitude frgm NizliniNov:gorod to ··; c:c 

;, ~ Kazan. 1 VeselovskiiY s map of 1851 reinstate~:L~he bpundaries sh9wn in the ._, .. \ 
.· .:.. . 842 almost entii'el~-,~IrH::onti"acst.~Aca~emtci-airR-upreeht; cin=l-888~=~-· -~___.. -,-,=~cc. != 

- sh1fted the northern boupdary markedly southw~rd; on his map, this · -- ! 
boundary was shown paaifsing south of 55°N. fro-rn T'etyushi to Pochinki. 
Vil'son's map.of 1869 ~gain shifted chernozem to the left bank of the ·. 
Volga, its boundari~s closely coinciding with those shown by Murchison. 

· Finaliy, in 1879,. Chaslavskii drew th_e northern boundary of chernozem ·, 
along the right be-k of tWe Volga·at a-considerable distance from the river 

.. ' itself, nor:th'oJ Vadrin; Tsivil' sk and Tetyushi. " . 
· A similar example is the case of the right bank of thoe. Kama, between 

thea Volga and t_he Vyatka, fron>, Kazanoto Mamadysh. In'this area" ,the map 
of 184 2 sllowed a fairly wide strip of chernozem. while the plaps of 18 51; and 
1866 depictedclaysand loams;. · the map of 1869 again showedchernozem, 
and finally Cha slav ski~' s map featured loams. 
' Th~re"were equally great, discrepancies among ~!le m~.ps<with,respect 

.to th~,"Tsna basip ancl the right bank ~f ~he,Volga be\~~Jm Saratov and 
Tsar1tsyn, as _well as many. other locallties. These ~cannot be attributed 
excl~sively toa subjective appro~ch, ai;td, so to speak, carelessness on the 
pat;t ql,1$.e'j geographer. ·We must _there-fore, conclude'"that the differences 
st"emJrom\\certain general causes; and this is actually-confirmed by & • 

c:areful study of the litera~ure published on this subject. In the f~rst place, 
th"e"geqgraphers .of Russian cher~ozem, until ve·ry recently, held undefined 
and"ve~y~ccn~r()v~rsial views of chel'nozem .itself and its relationship to'" · 

.c-=;r c. associated soils·. r Indeed~ as we shall see later I certain sCientists 
\ (Stra~gw"~is, MurchisoE~ Petcttoldt, Agapitov, and others) regarded•o 

r. ~'''\ pherriozerii. as•:-;a perfectly uniforln' body of uniform stru.oture over enormous . 
'\ areas of- European Russia., while other scientists (German and Borisyak) 

recognized significant dissimilarities in the composition and structurec of" -~ 0

, 

cht~rnoz~m_s from different localities~' FinalJ.y, ther~'were those (Chaslavsldi. 

.. 
>J 

" and otheJ-s> who acknowledged the existence of a certain true chernozen'i as 
opposed t.O clayey, .pandy, and other kinds. of chernozems: FQr understand~ 
able.reasoiis, proponents of the marine origin of the Russian cflernozem r:;t; 

·(Murchison and others) could not and did not recognize any relifibnehip and 
graq):lal transition between these and ~,ther ~· associated norther~ sod. soils; 

~~in co'Dtrast, proponents of .the terrestr.j,al-vegetal origin of qhernoz~m • ... 
'"(Ev~r~fuann and others) re~ogriizedsuchtransifions over ·a fairly wide· range; · 
G. Bogdanov, and to a certain extent Alenitsyn 'also, readily recognized the 
affinity and transitions,_ between bog* and fore~,t soils on t~e one hand and 

...:· '-,, 

1 Murchison. ~\ Geologic bcscripticin of European Russia, Part 2, p.)j*'-9. [R.I. Mutchiaon, _f. '\'erneil 
'f:' and A. Keiser ling. A Geologic Description of European Russia and the Ufal Divid~·- 'framlate_d into Russian 

by A. Ozerskii, Parts I and 2, St. Petersburg. lt~4\J;] ,, "- -, .·· ' - ~~;<:--:< 
:, . * [Thcr~ is but one RtiSSian expreSsion "boloto" corresponding to the English term,s bog. marsh, ~w ;;;mp, moor. 

etc, Translator.) · 

.,., 

. 
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chernozem ono the other;. however ,_:Ruprecht ~nd his followers refuaed to 
consider. such a 'relationship~ · Cer · -..fu wor~ers ('Ruprecht) related the 
geographical distribution of chernozem to that 'of steppe vegetation~ while 
.others relat€ it to the occurrence of. arbor-eal vegetation. Some r_egard 
chernozem as an aquatic {marine or freshwater) formation, others" consider 
thg,t it originates in marshes {'Rj_chwald): .still others believe in its· forest 
and steppe origin (Bogd,~nov). Accbrding"t,o certain authors (Murchison), 
normal chernozem"may reach ·a thidmess· of 10 or,2Q.feet [3.05-6~10mt . 

. .-:-

others (Bogdanov) apply the term "chernozern" even to soils which are"'less - ·, 
-~- __ -tha."l·~l~foot ~cSOcQ-m,l- thickand=whiclra:re~brcrwfic·or~even red"J:n·c=oior'r-~otiler-s~-::-~ '"=-~=-'5=-c--- -~ 

still- .(Meller), de n-.:lt recognize 'as true chernozem even ·those dark-c.olored · -
sod soils the. thiclmess ofwtfich exceeds 2· feet [61 ~rn]. There is a similar 

. . • _.c~~ . ' -_, --~ ·. 

controversy regarding the ''so-called. gray .. soils, whicq sometimes occur 
along cthe chernozem boundaries. _ .... , . -·~ il "' . · . · _- __ . "- _ 

_ Naturally,-_ people who are not acquainted· with such investigations find 
· ~---cilie concept of cherno~E!_m. parficularlycOnf'.lsing. ~During my' pepological 

. excursions! repJizecf'tJlat thEt population of Certainlocalitiesapplied the 
ter;m chernoz(;m to any veget.al soil, especially u it contained farmyard 

·.;_--.·. ma'nure; 1n other localities this terni was gei}erally applied tg all d,ark..;. 
,,£olored soils of whatever origin~ .. finally,.· soils p,f whatever ~olor. ~hich . i•" 

~generally yielded good crops, werealso.sometimes caUed'c'hernozem. We .. -
s'ee, therefore, ,~hat both _in tll.e literature anct,il'l e'yre~Y~_E{~_,)ife. the ter~ 
chernR~el'li'was arbitrarily usec;i. It is.obvious thai'under~S\lch-condi,.tions ·.c 

· · the _g~~~H·aphicatdistributidn of chernozem.eould n~t~posaibly be established.',, . 
This"·work was hindered by many additional factors. _ · 

''""In- branches of science. other than pedology.- studies of the distri.butiqn of ~· 
organisms, research on the local conditions of their life; et~ •• are .• --• ·• · 

. conducted a) by specially qualified pers'onE;~ cahd b) accordiJ:lg"to gene·rally (, " . 

. acc-epted accurate mJethods .• t 'l"he history of studieEi' of the geograpily of . 
Russfan·chernozem is very different. _As already mentioned, pra~tically 

. ·~all the materi~:l rega~ding the 'at,stribution of che:rnozem was colle(!ted .. 
·_bypfficials of the Ministry of St~te Properties witht1the assistance of the .. 
. local population; naturally F;·c:IDOSt oflhe investigat6fs were,Jotaily un- 0 

quali~ied for work of this kind. It is true that several first-rate.~cientists 
·' have participated'in studies of theboun_qaries of the chernoz.:m zone, hut 

even thex~ with' very few exceptioris, 1
c d~~.not deem it necessary to adhere 

•o to work"niethods which ~e generally ob!i-gatc:-y in accurate, investigation. 
This is c,onfirmed;· for instance, by the following three facts: _. . 

o a) Untilvfi~~,, recently, in'{,estigator-s of the geography of chern6zem did 
notassemble a:-~ingle soil colfec'iion: and thus their findings could not·be 
checked. .::,. c "". ,y ~. • 

-:;-

=b) Neither p'fiy)3ical or chemical soil analyses ot~':"ve bee~i,~performed to.· " 
substantiate the .riiaps of 1851, 1857, 1869," and 1879.2 - -::--...g 

c) ·The soils. we:re marked on the maps acc_ording to information supplied 
either by local inhabitants or personal observations, but thelatter were 
usually limited to noting· the color of soiLin the field. · = · 

. " The, tremendous detrimental effects of the first two factors (items a ;:1nd 
}:)) are evident, ~.nd I shall ther.~f~re only discuss item c.· .. . . "' 

1 The ri1ost noteworthy .:m;ong}hem Academician Ruprecht and Prof. Levakov3kil.,, ,. 
2 The only exception was Ruprecht's·map in connection \ol{th which 1l analyse, were performed by Borshchev; 

natur'alfy, the analytic resulrsihave since become obsolete. '' - c ' 

I· 
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Obviously; both the interrogat:ion of·tlle local population ·an(i·peJ;"sOJ1al -
- . . - .. \_ - . . ' ' .- :· 

observations of soil color 1n the ·iields are subject to severe criticisn,:t. 
indeed, one of the circums.tances to which A.cademic~anYeselovskii ascribed o o 

the impe·!"fectio~s· of his map of 18 .. 51,· was tnat the same soil may be known· 
by totally gifferent namesdn thee various localities in Russ~a. As an instanc~ ·· 

' " ;; ' -'.J '• :;:, [,'J ' r • 

one'may cite the fine-sandy, and ther,e(ore fairclyoeomRa';i!t soils wJJ,tch i~ · 
-- -~·· _- . ~ ~ - -' ' 0 '. . . 

manXo.ar~as ar.e known .fi.S podzol~ in other localities a'sloam, and elsewhere 
still simply:·as sand. . . . . . - 0 

However·~. the revers~ even"more frequently,c)ccurs, wh'en essentfally 
., 

:J 

y .• ·. 
j ,, ' 

,_L.. ·:· i ·.-._., 
,__: .T-_-{i' 

·,!> 
ll :. ; 
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· by the followilig few examples. , ~Aa<.;w~ know. steppe ·chernozem and bog 
soils o.re entirely different.sQifs, and-yet the tatter a·re' known .in many "c" 

localities oc~ cent:val Ru~sia, "and even in Ce}"tain parts of the Arkhangelsk 
and the Oi't~nets provinces, as che~nozem., "· · · '' ' '" o . .. · · _ .. " . . " 

·', · . _ .· ,. ,_.:,I ... - •. ':-.., .. -. , C:r.. , _ ( · : , _ 

~· ·. ··"· Furt.l-ter' exa~ples a·r.e ·the. podzolsJn· th~~·north and"'SOlone,tses in the ~o'Uth .· 
. There i~ :tao·longer any doubt that both these terms are collective and,., 

designate totally diss.i,mlla~ .spils ,in different areas of Russia; the only = o •, 

,_, 

commorttf.eature'.Qf these s6tls is their unfertile character. . ',;,,. ,, 
· ' A=.1hit7.4 '!instance is· pro.Jided ~by. loams, which wer~' shown on"•the m~p. of 

--:-- • _, \1'..: -_ - ' - . ·-- . ~-..:-~ ~ 

cll\,79 within,.th~ chern'Oz~rn zorfe, so1netimes amidst the most typical "' ,o 
~ 1 

-:::. .. .......:::,.-- . _ r - _ . :. - . . . . II :_- f f 
·cherno.zem~· My personal exafnination oft.Eic>me of these loamy ··islands , 

- --. - . ~"':"_.._,__ - · t: .. - . '· - <:' 1' ' d-1. B ,~ 

. ~alld d~t~!.led questioning of' local inhabi~ant~;. reve~led that these loams are 
in no wayidenticiil to those.of,}northetn Hussia. Loams amidst chern9zem~ 

0 
G/; .. 

.··o .-:J 

G 

care ~ctuall,ydhernoioema <?n ~idgea,. ''syrfS,'~ and"l),Pfi9,, Which ha~ b~el),· . " . ·~ "" 
erodedby atmospheric wat~rJl a,na are, therefcrF.!:@p,plewnat poore,rhfhumus*' .c 

and richer in ~ndacompoaedoparhcles of" pa·rent,,::,~q.C'ks 1 th~m are the cherno- "' 
zem~s of ~the:~u~rot:inding pleinE;1, and lowlands~ ;,~'$t.ic)1;:a ~:e,, for instance 1 loams oc<o 

of tfie, nor~'"l~r'll.,and cehtraFpai"t~~or the Saglar~)·P,f(jyinc,e .• ,, , " . · .. . . 'o "'·· 

·. Moreover, the=scie.ntific names.gf certain sp';l.~i·l?(re unknmvn;in many o'' 

localiti~e. of Russia, and'are substHuteg by vad<1t/~~·local terms, for. :5I 

0 instance'''llglei II 1 

1,1paglihok11 
1 

~ 1, 1 o,'glinOk11 ,. 1 ~Ch'errlt~liC~l~ll;. Hi.rovkall 1 
11 lUpa-

p0dZOl11, e~c.~C'i~~Hearttl with.beli*?,~", :'z,aklech'I,,andoth~r t~rm.~; ~he''. o , 

meaning of those t .. erms is ~mpo$fjgibfe· to determine~ w1tnquf· cet~iled studies 

(> ·~· ,. 
G ~·· 

oL,tli'e,csoils !'* .. F·urtherrii'<>r~ I .the, various lobal t'fn:·,~i.nOl()gies us~~ in ..... .d~~-i· " () 
connection with ch~rnozem,itselt ar'e very confused', .sothat different kinds,~~ 0

_ "'' Q' 

R; .~"'~t~ of chernozems aredistinguisliedas.furich'' ~~. 11poor"i.n cet:tainlocalitit s~-·~· "'· ~", ~ 
and in others as 11good'J, "mediu1n':'; ''medid~'e'~~and npoo.r" or "sandy"c~nd "'' ,}"' , , ·-' 
"s]a,y~y" etc. Tal;dng ,!he,se circumst9;nc.esj intoa~c'o~nt on~: strJong~~ doubts ··"; "· j"', =25' 
wfieJher inforrnaticm s,upplie~ by tlJe·lo"ca,l ihq,ae!}apts can.ser~e' as'!<;} ba§l_~~·: /' 
for the. COIIipllation of soil maps. ·. ·~· .· " ?= ..•. ·: · ,,~ .c • ,"''' " :, 

· . Even less' reliaJ:~le 'are perspnal in\Yestfgatior'lo mainly basecl·i on' t?Oil col6r. "ct' 
i.e., the colq~?o{soils in=the fi~ld, '~here s6il cqlQf is :fu ~xtremely ,= . : 

=.~v:ariable ·char~cHeri~tic .. My personal q,bservations'have~)·epeatedly"~ ·.. ·. [\ 
demonsz}~ted.the great differences in the· color of theo same soil .d,epending:''''' 

. 

0 

~ .· OJ1 the COnditionS of obsez.:vation, whether the SOil is wet, slightly moist, if .'[.• 
or'completely dry, wheth~r it is' observed a'·day or two or a weekJollowing 

, the" las~ rain, whether lt is observed at Illidday,, ·in the ''morning: or to'wardS," 
the evening'when the sun's rays strike the -.(ground at much IIJ.Ore oblique . 'c1 ~· 
angles than at midday, and therce{ore .produce'a multitude of sha'dows .. behind 

~ J~~ • - - . .~ 

>. .1 I use th~,-terrn parent rocks todesigna,ie rod:~''the weathering. of which gave rise to ~::hcrn()zern arid whi~h 0 

the latter overlies even now .. , .. · ·' c .o {i·" · · . .•· ~· ·.· , 

* [Th~ reader will note that by now s~me of thes(! 'toea! terms have become gd~t,;ra lly ~~c"'~tcd;·, -r{a riS!a tor~ J 
:2 ;yc :. -· i) - :: ::: ;_; ___ rj·' ~.: -=.- (_)- r_. • _:: ~ :- ,·. ·>_< ,-; 
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" '' the soil lumps;. Tlt~"effect' of soil lump_s on the general color impression 
"- '': .~vprcdu~~d. by the soil b~comes especially noticeable wh~n a soil is 'Viewed . 

. at, the same hour C?f the day with the observer facing the sun anq again 
with hi,f3 bac_~ to it;", the colors percet'ved areoquite ltifferenL,_ 

'"., " ,. !Rin.a.lly,_ the color impression is al3o strongly dependent c;>n the.~oil ';; · 
__ o "''''*'structure and on the presence of extraneous bodies of various, colors. _. 'irhe 
·e-~F<:, ~~",5;; '"impression produced'·by a fresh t:!i)iLsection is-quite different from' t_ht~tJ 

::...::1'-::: "(j '-' r. ~' . ' ---?'l :. - ~-- ' (/ 

- -~'"· · follow~ng finetilling a!ld' rolling; . <;fifferent.color impressions wiJl a,lso.be 
~ p'erc~ived (in the soil section) wh~n· the same kind of soil is 'Wi,~:erlrjip~}iy _ 

ch£ilk and limestone'". "by red -broV{n clays" and loams, · qr by whit~ or. U~ght-
3'~1\?w sands;~ _Hence it is' glea·r that in c?mpar~ng s.oils on the ?~~is ~of. 0 

, ~ th~1r0 cofor,_·· 1t 1.s ;,agsc;>lutely nec~s~ary t~at the Ph:rs1cal states'" oft~l~ ~~Olls:. 
_ ,; be abrost idenhq,al; they·must all bedrted at roOip. temperature,·and,o"" · 

'" , , _ "·. oomminute.,d .. None oft~ese poln.~s were borne in mind b;y arty of the geo-
c·graphers Jnvestigatintif Russian ,chernozem'·~. However_,ev_en the treatmenta 

' ·~ 

- ,"':_ . 
--~ 
-~--:;--. ....: 

" . ~: ~pesd~ibed above Js f~rJrom s?J~icient .wrre~ ·so!~s are. ~~i.ng compared; bY ,,fi 

" ·' c_ P_,_ l.orB_ ; .. th. e_ other~--0--~:s_._e_ntial fa.ctor_ds o __ whlC~ m~et ·.b."' .. _ e_ t_ak ___ e __ P~·ln~p accou_ nt"' are 
0 

., 

·, a,s "follows· .. l( · "' r. -- " "" ~ · '-· • , 

a 
0 
'1 ~-- Th~·investiga}~ mu~"t,determine t~~ P!~ncfpal, ri:,_i11eral constituents " " ,. 

of the soil~ il:l order t~establi'sh whether' the soil is· sandy, cla;y .ay, or i? 
0 !• . 'tl ' :\-"I· ,. ,, - G ::J ~ ~ 

Q;· • _ •. <0 e,a car.eou,e~.. . . · .. . _ .. _ _ ·· o • . _ .. ~ 

., =.&· ~ (? ;, "If is pdssible that different soils mi~ht cont~in'identical'a:mounts of . " 
. humus, an<:!ay~t produce. quite C'urterent coior impressions. Obviously, the -

"o "· 'o . ''g ' r~'~ol1 er se is. Jikewise po~~ii?!e; ''sandy," c!ayey and ~al-careous soils may. be c . " 

, <>1, ~- '' .oo~of!J_t_n ,.e_ ~am __ -_·_e:.,c.?l_.flF __ ·. thou __ ;¢h COnt~~llWg~diff·~--~~n .. t a_m __ -_".OUn_·-. .tS Of 01":. :Cgat;f.C. 8\}_b.s'!an.CeS. 
" 

0
,. qt: e~qq~1ec~lOf1~uf_my ?ossession c;orttain~·sever~J e,?'amples ~f thHJ kmd .. ,' 

·" · -/'Fh~r"'ef~r'e ~nly .sP!H~ Jib.f _the. sa~e .. kil}.d can b~ co1tp~red,: cla:Yey soils with \') 
. :o~h.er clayey s_ol\s, ,sandy soil~' with co~her sandy so1ls'" etc. ' c _ 

,-.-,,-, __ ·~ ·,>,· -~;";C:~;·co~p~r!~oos 'bety~een,csoils. of d~ff~rent ki~dso w:Hl_ be_co~e feasible" onl! _ ~ "·"' 

,. 

,-,-:;'1 

c _ o~hen ~~.se"ar?he·rs .h~~Ve S~ccee~ed 1n_ expt:~SStn~_num_erJ.cally the ~tgnif~ccp-tceo . 
'": --~f .. alU!p1~~· , saQ~, angoot~er soil" ~on-~tituent~ in0 putnus"'~~cumulc~hon and , .- " . 

,, . eo;J coloi'. !!In, ,,all probability. this w11l come about only m"c,th~ d1stant futul:"'e •. " 
0 

u .- '/a _ ' ~ .• "oAtterltion must. also ·be pa i_~ to' th~ moae of origin of th~-sou;.> .H is ~ co 

0 

·: ~- "

0 cc"""".o~ell:tmoJ~n f~j: that -ihany<-Jlog-ter~estria1 sdl1s are hfl.rdly dfstinguishabhrc·c~c-•:,=. ___ _ 
"- Q],: ·· · '- ~ ,-. _. C · . ...-. _, • -. · II - Q -------: .. --n 

"oZ ,o ·- Arom ~r-ue dhEfrnozem, .,nevertheless a pomp~l'ri~,R,n _JVJth reSpf':ct, to color "' " -
:·!'; ,""'~oulc{ be',_poil!tless -in -~,h~s c1;1s~~· _ Si~,Parly; it"' would _be useless toc~compare. _ 

". v,eget~l-"ter-restria1 s.oils (chernozemcr northern sod soils) wHh deposited . 
1r '· G > ·r.. - ·· .;:J ' 

. 

0 

; (~i" csqlrs; frithe latter, the pt~senc~ ofhumus ~s incidental_and genetically 
"" cf'". . o'un;~lated both~to the miner at nature of .·son $nd' to ,its origin. . c . 0 - -~ 

,, · ,, ~:'"~""· "'~=3-:-"'<>"' I~,.~omparing soils Oh'the,"basis of goipr, oifis extremely ,}iseful, and~ . ___ " 
,_. " at ~imes'ab~el~tely necessary .• to tq,ke' into a~,count ,~the color of the pare~/'(--

" roc)~ fr::om 'Yhiqh th~ 'soils originated. " " · ... -. " '' a c;;::, /::"--::-'. ·-· 

' "" In~Russja~ "·variouso fo"rrrtatioris cohtain numerous dh.r.k-"colored rccicks, "as 
a ·- -. -f"• ~ ,,.... · ·' 0 a . -::- _,....;,~~ 

C' ,t?~ro:rins.tarice ,Carboni(erous ·shaly c~~ys and JurafZSicblack ma,.-rij', -~~. o 
1.1 r ~'~ Ob~iously, 's<?i~ f()rfaed an su<:;h,

1
r-6cks, is always .[black1rl~ th~"/that originating o o 

v~· _ .Jrom'light-colored,_tocks, other co~ditidns b~ing equal;-JC · mor,eov-er, th'e' ~ 
o ·l _ parent'tock 1~ rich" :in 9rg~ni~ s·u:'bstanc~~:J, 1 then the overlying ·)r·~getf).l soil ' "' '"," 

0 o' "'~"'must be particula,rly ric!t jn humus: 0 w~heth,er.' or not it occu:rS"vln the 
/_' .·_-_. 0 ._ :::;; ._.. - '... .,; {} t; - ( 0 

C?(' , ch~rnoz~m zone. 6 a ~- ~- o o \., ._/, ') rJ d~ 
Jf (J ;; ~ _- '- ~ () ~ ("! (' 

;, ·· ,,I _so~1et!m:s Iqras;1c black clay:H(j~l~ldin ¥1p tQ l'~ovoiatiles; M et>fer "[\!c,]; Oe:perk geol~gichesitogo 
, o - sttoeniy~l yuihnol~c;hastt Nizhegor0dslw~ gubt!rnii (Essa.y on th~ 6eol~gt~:,suucture o! tve Southern parr",of 

~· ,, "--'the; Nl.zhni Novgorod Fiov ince), p •. a~2. '1'875. (In boql<: Ma~~r ia]Y. dlya geologii !fuss If (Maferials for" 

;:;:,, 

' . Russian G~o!o~y}, yo luinc .. ti, 0 a~ ~-.·~U a~·~ separate reprint, St;"''Pctcrsburg: ] o _ ,. . . 
=- , o. ,:, Cu ·:oo 
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· When lhe subj~~t of the Aoil 'd)lors is finally .·e!u~j.d~t~d. jfwill b~come 
possible to compile mapst which'will be~ equa:lly use~Ul to·. the peas~te and.· ; -:, 
learned agronomists. : .. . . - · · 

-. • ·~ L' . . . I ' .- . . . - . : -- . '~ 

-~-

' ·. 

Unfortuna~el;y., n()n.e of the,, above cqnditions h~ve b:;~l'! ta~erl intcf ac9ount . ·: 
in F:J~.ldie~:~, :)f.~B•v~J~ia."'l ·soils, anii i~· the c.ollectiO:n of almost alLt.he pedological ... 

~ . " material wh!ch t'orr.ued the b~sis. of the: a\r,ailable chernozem 'maps. Even 
'"' such investigators of chernozem' as·-:·Murchison, Ruprecht ·a.nd LevQ.kovskii 

based their judgip.ents . solely on the·. c olorc; of ao gfveJ1 soil:in :the /field:;. . ' 
(1 ·' _,- ~- ·": •', •· ., i ,, . ' 

The following facts 'illuf:Jtrate the magnitude of -possible error in this·· 
method :inyestigati,on. . Matiy' landownerS,•,whos.e :,lands. ~~~re sanipl.ed by ~: 
m.e could tiot and -~/ould not rec.ognize 'th~ir. own soil wtie.n ·coilfr.onted Ylitli: 

., (, ·.0 - ·- ,•. ' ··. ,. . . ' ,. . . ' ~-'-'. • .. - -··· . 

:' .. • 

-·:' 

. dried samp~es. ·· Further~ore, in m:f.:r~ports. on th~:i excur~ion of·l~?,71 I .. 
EJtated:ithat chernozems from Soroki and Lubny. together vath. the Balashov :_ .. '<·', 

I'· . ' . ' ' I 

0 

0 

and the Mox:s~RJlsk soils,- are ampng the most· typical and the ·richest. Of · 
course. my judgment at the time w>as based solely on the ~hi~knes's and f .. 

,,cotor of the soils, or more precisely, .on the colors I 'perceiv~din th~ 
- chernozem fiel:ds of the" Soroki andcBalashov dist:t:"icts. At present, com,_ 
·"pari,ng the.true colors'ofJthese~gi~s it bepdm~s:cl~a~ th~t nl.y .. form·er ·' · 
'statements d'oncerning the Soroki and Lubriy districts were naive:,· based on: 

;\· • ,• •;. ··, r_· " • _ U -- •; 

"mistakes inherited from_ my predecessors .o When comparing chern,ozem · .. 
" sa~ples from th~ Deni~ovka and Nepada (in the~Lutiny ~nd Sorok~ distric;ts~ .. · 

with cherno_zem from Zubrilovka (in the Balashov District) it"is now evident 
that'.the r~er two ~amples are ·considerably lighter in color·'.th~n tllat r:r~nri 

.. "' Zubrilovka; the r~spective· humus contents are 4.579o/o in the :pefiisovka:' ,, 

.:.J 

-c sample ~nda5 .. 718o/~ .in the Nepada ~1:1mple, as agains0t 1"3'.703% in ·-~~brilovk~- · o 

. , chern9zem. Obviously, witho~t samples of the~se soils I was not able 'l 

to aeterminethefr true colors.and humus contentsj"and would have insisted. with "'' 
o cle.ar eonsc,iEmce, on ~he r~liahility of the fact~ I obser~ed. ·" !n that case, '"=­

·- the ~orpki and the Lubny soils would have been·m,arkecf on II1Y soil map as first-"" " 
rate qhernozems~ , , · · o , ,, .' _ , " 

Despit~ ~P~,B J,essgn,'' despite,"my ext~n"s}ve "'experience in .ob~erv:ing the 
color shades,of soils,,, and not<wit})standil,?.g my habitually critical attitude ' 
tqc"'olorc.impres"sions, evQlved_dttring"~y fwc;> ... year excursion i~ 1877-, 
1878, (togethe'rwith U~versity eandidate A. I. Kytmanov who,acco~panied 

" me, on" the' excurstqn in th'e sup1mer of' 1881 in,southwesteril Russia); ol 
0 

again'fell into:the 'same error;'.,· On the basis of field ol;>servl;ltions,, w,e , 
. • ~ - •Q 

classified the s.oils of Bakhmach, Konotop, Korsut(; Smela, Belaya Tserkov 

D 

'and other !ocalit1_es as typical chernozems similar to soils of the ce,n'tral . ' 
ancj northeastern;parts of the,.us~ian.cl}ernozem zone. How~ver, when the 0 OG 

"samples were analyzed, tt-.eif' humus ·cont~pts were found to· be only 2.5 to. _ 
4 .5%, and their color proved to be~ considerably lighter than. for instanbe, -
that or'the soils fro'm Bugul'm ..... GryazL Krutoe, .;;etc". · . " .· ' . 

D ·.After the above lines had been prirtted, I ha;ppeu(.~c! to trayel in othe area 0 

lying between Knyaginin and Sergac;r h, in the summer of 1882, at tl)e G c u 

·. beginning of a rainy June. My trav~l J1og recorded"chernoz.e.Jil almost 
throughou~ the af.ea; it has npw -been fqtind that th~soil of this locality, is " 

0 gt•'ay, cWith a hUffi.US"COntemt Of a''t:'OUnd' 2c-;5~cl. ,,':,ThiS, 'then" Was"' the eXt'fmt. •·
0

• ·~''"o 0 

" 

0 '- ::i_: . ·.- o -~ . ·' (-. 0 _- o D ,f r:: -~, !- a ~- (, -- ~ '' 

,.,, 1 Do ku c h:1 c v, Prf.dvar!tct'inyi ot~h~ po iss!edo~'aniyu pachiy'ugu-z.llpad~ol chasti chernoz~m~oi polosy 
'Rossil (Pre llmfflarycRcport Oil Soil Investigatloni In tlw Southwc~tern Russian C::hcrnozern Zone), p. 112. 
"1877. [Trudy Vol'nogo, ekgnqmlcheskogo 9bshchestvi\, v9lumc 1, 'No.1, 1878. Supplement ~o the · 

0 

(:n 

journal of 31 O<"!ober 1~77.] 
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_"of .my err'Or.~t ju~{~~ng by_ c.olor impres~io~~ ·There 'is· n~ doub't th.at ~ay 
priedecessors, 't6o,' ''m_ade 'the. same 'mistake innumerable: timeS/ This is 

. · --,: illustrated 'by t~e -exafuple of Borisyak and Ruprecht, two_of. the most 
· - .:,. '" :·reliS:61e investiga-tors ~f Russla'n_,chernoz_em. BoJ;'isyak rega.'rded soils of 

., .,.,· '-··, ·.:; () 

: . . ' ~ '~ ' . ' 

_.~ -.. th~ Poltav~-~rovince)ts typica.l 9tler~pz_ems, 'while Ruprecht was of the 
. ;,8aine opinfori<c6ncerriing,,t_he ~oils') of. Uie-·centrat'~'·and especially the southern· 

0 '>, -.: :,. ··. -P~k·t~_;,of th~ Che·;n;~g().J~P-~pyinuc:e,.·_ bbvioti~ly; bc)th--investigators l:Jased their 
-' .. '" opinl.ons on observations of soil c:olors. 'I'oday' most of these soils ar"'e~' 

0 

·• ·,,... 

,'-: ' 

' · ( .. _ known ·to· be ~~aY.. soil~( ,,all" ttie. d~rk a911~lwhich2-for~ rare 'isolatea patches 
- ' in this ·area conti:l:in less. than 6.o/o. hunui&/and usually less than 4o/o. ._.___ · ·-

. · .. ,·__ '':_~:. ·,-, < ., ' .. (_J :· .. :.- - • ' ••• ic . : = I' ,-: -_---· . . ,~: 

_ / Thus>:it:,;becmne~. obvious' that norie'of the availa_9.~~ g~ographic maps pf 
'the ch~rriozem' zone ·of;Europea)1H\is'S'~~ arer,, satisfaclory,i;de:spite the large 
amount of tirii~~ c ~nergy· a:r:td ex.f)ens;e"in'vol~:ecf,in their sompilation. Indeed, 
_nobody •. not''eve'n.th'e authd'r$· themse1v~·s/ f;c::tn.state .what""~xactly is repre- .. 

.. ,.._ J./ .... ·.. ., .• , ·.·•· ' ... ·.-,. ·>- '·····.:· ~ 

_. · .. -. sen ted by any point or by asC?p symbolc:mJhe map~ _ Moreove~,~t~ere 'are __ _ 
:no ~ata whatever to suba,}antiate,any a~pe:ct of-th~-.maps· under ~ration. 

''\ 'Izi\:order toc;f~pd our w~~ .. thro-ugfi,th~ .. ,~~ze of doubtfulln~rmati()n. obvious 
co~tr~dictio:ps_ andinaccurac'les, and to fie ~b!e ,tq~cQmpile a new soil ·map 
of the Russian· chernozem zone. we mus_t make -a";(Je'taile'd- examination of";. 

:at, letia't Jts :111:bs\,,i~porta~ areas. _ · --.. . .,: ... ,__ > _ . _ . ·· · ,·' 
·_. Fo_r' this riurpd~et"we shall divide the -entir"e:chernozem zone of Russ'ia 
int.;:>the :~foll.bwil1g si:x ,..egions.; /.on the basis Of or'ogJ;"aphic,· pedologi:c1;1l and, '' < . ''. . . . . ' ·_. ' .. . ' 0 . ' 
partly ah16 geolqgical phara.cteristics: _ .. ·· - ··. - · " -.. " · .--· · . 

1. , The riqr,.thertJ bow1dary of. the chernoz·eip: zqne of Eur_(.)pean~Russia .. 
. -" 2. _;Southwestern chernozem ftus~~a: 9asin13_ of the Dnieper /,~southern · 
B'ug and "Dniest~r rivera. . ·· < , __ ' -~ ' _ · -.. · . . .. ·- . _ ----- c - · 

' ' 

o- ',3 .c Centred chemozem Russia: the bas,ilis of the DcnietS), .the upper and .~he·, . 
middle reaches of the Don, the :right tribut~ries ofthe 00ka and: the Y'olga · 

Q 

8 

(apprqximately f~om Tetyushi to Kam;yshin) rivers.: · · o , .• ·· ,, 

4. The trans.:.Volga chernozem area •. · . . 
_ 5 • Shores of the'!nack anCl Azov' seas, together with .theJ)aFJin of the 

lower~, Don 'arid pa!'tty also of the Volga. o •· . " 

() 

6. Southern margins of European chernozem Russia: the Grim~a and ~fie 
Caucasus. 

Since" .the northern chernoze~ boundary is the most interesting=of all · 
these regions frOPl the scJ_~_ntjfic point of view, Jt was only natu~al that '',, 
this region received more time and attention tha~n the others during my -
excv,rsion-s an9 {h th~ compil~tiqn :~of thi-s report. '· · 
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NORTHERN BOUNDARY OF THE CHERNQZEM ZONE 
. ·~' 

Kazan ......:Buinsk - Tetyushi 
~-·.J; . ' 

' -:.- ' ~ 

It was in the eastern- part of the=:Russian chernozem zone that. I fitost· 
crossed the northern b,oundary of chernozem, from Buins!t. to Kazan. As 
we know I this area includes two essenHallyd~fferent formations; Jurassic 
formations forin small isolated trislands" in the southern:third of the" area' 
while the 6rest· is covered by varJegated marl.1 · . .,_ 1; ' · ~:' 

In view' of the consideraple lit~Ol(Jgical differences ?etwef these ' 
formations, and the undoubted petrographic ·connection between the deposits 
anp the underlying more ancient 'rocks in the vasf'majority of cases, it is · 
V:~~Y probablE{that tne·depo~its themselves, in the area lying between 
Buinak and Kazan, are· rfot entirely similar, and this dissimilarity must, 
in turn, cbe reflected inc the local soils. ' 0 

; . " ; ' 

. , However, external examination of- the loc_al deposits. did not reve~l any . 
such difference. The _subsoihover -the entire•''ar"ea is reddish-yellow 
diluvial clay Which apparently ~becomes_ heavier and fi!Of'e marly in the 
direction of.. Kn zan.. We. did not enconnt~r ·any northern boulders. 

'The town of Buinsk lies 'in the vicinity qf the n:iouth of the Karzha River, 
which is a l~ft tributary of"the Svi~ag~;. in this lbcality' the alluvial~ valley 

o · of the latter broadens andcontains typical oxt;,>ow la.kes~ £temarkably, no · 

, ,~o~-~--m· whatE6ver .wasrrfound anywh ___ er'~_. __ - on this-lowlan-d; along-.th·.-e._e.ntire,. 
·- · /' :retyu\~hl highw~y Whlch traverseS· thlS area, we observed only a Whlt.lSh . 

':/ ~~~;Jt:!c~~~a= t u::,1<>~:~:d~, ~::rt!~~~~:~n1':Jh:;~;: t::~:i~ ; .. ~::n~:~{;,~ 
·•" · - gra#~ny otoward -Bt.iinsk; ~progres,sivel;r more t:rpicaJ. anti tHicker cher~o- " 
~o ze~s (reachi?g 2 l/- 2 feet [76 em}_ in_· thickn'es __ s) w~re encou-ntered as we 
11 0 apJ%'oached the town .. Buinsk itself, as well as,the Kazan highway up to 

the :aurundu!d station (approximately 7.0 versts north of Buinsk) is situated 
) '• ,.. 

0 

[: 

on u forested slightly rolling ~~vrain which is almo~t level in" some places. 
but i others slopes -gradually"foward the low left bank of the Sviyaga"; The 
righ ban~ of this river is·· considerably steeper and almost entirely~ cover:edc 
by s allogroves, with infrequent exposures\ of marls of various colors. ---· 

a~J~'fi\pial -soil sect;on, at 'n distance of,half A ve'~st from Bu.insk c 

tow ·- d''·tSa.zq\n, o~ ·t~1e rriun._i.cipa~ l?~st'Ure, "'dis~layed chernozem 2 .. ft.o.~ i~.? z"' 
_[59 . ~k. fhm1lar typ1cal dternoze.m so1ls, abot<t 2 feet [51 cmr th1ek 
\_• "- ' ~ 

Cf:; 

1 ,, Go lo v kin s l<~i i" [N.]. 0 pcrrmkol formatsii. v t~cntr.ll'lloi cl~astl .Karnsl<a-;V9lzhskogo ~asscina '(Permian 
Forrn.1tion in the Central Part of the Kama-Volga Basin)'. [Matcrlaly dlya gcolog!i Rossii (Riaterials CHI the 

;:Geology of Russ1.1), volpnw l~ St, Pl'tcrsb<~!g], 1BG9 c(map).· Sec also Wagner's 1:1ap of the soils of the 
Simblrsk Provine~. "' 
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and underlain by the sa~e parent rock;o-~eddish-yello'::Y, loam -were found 
as" far as Bikbulatov and the Indyrcha station; the onlyareas found to be 

-"'" ' ' ' ' ' ' ' ' ' C{' ' ~ 

- totally devo~,d of che·rnozem {cOcvered by 'a light-gray J.oam) we_re two sm,all 
riyer lowlands, l/-2 -l :verst ,wi<;te. ,which are inundated in springtime._, 
l<"'rorh Iildyrcha stati.on, in the direction of B\,J.i"\lndukb the cher.nozem 

- apparently becdrP.es'lighter -in color and mor~ compact, and as thin as 6 
-inches- (~5.crnl,on the tops of gently sloping hpfs; in places H disappears 
altogether, being replaced by bedrock outcrop_s. _ Furthe~~ north of , 
Burunduki, thtf}<azanhigh\vay again croE!ses the loamy floopplnin of the 

. Sviyaga, with 0 itS gray soils, and "rapidly climbs to densely foresfed (oak, _, 
-birch, filbe~t. etc;,,>' elevated and very hilly tei'rain. . ,, , -· 

Leaving the higqway em our right, we coptinued to~traveloy£rr lowlands 
at the fe>otof .slopes for the first 7 or 8 versts., Chernozem wcas still found, 

_ though infreq9ently, \pn these lowh~:nds and in plac"es also on 'the lower third ., 
of hill slopes, but tht.\ soils ton the h.illtoEs and {he upper two-thi,rds ofthe , ' 

· slopes changed to typical northern soils, ,qr were\'replaced bybedrock · 
•· -- ,-, . . . '•"f ·\\ .· •• e _·_ ,.::: .· (.i r. ·- ·. ,':_- . ·-_ . 

. out,~~ops. commonly ra~present~d by "marls. of va~rious ·~colors. ~con the 8th 
,.,c~· ver~.!=it frolll B'urunduki, :at the .edge\) of a fot"'est, on a level field recently, 

" ci'ea'red fr"om forest, ru(artific}~l soil s~ction dise,layed an.B "'inch [20ucm] )", 
thi~kness of soil the coldr of \vhich ~as" hardly df'stinguish~ble f:rom that of 
the reddish-yellow clay'beprock. Che1•nozen•r tota:'lly disappeared over the 

,_ •. >: - . - •::-.,_ . :J -C· ' ·- . •J . . ~- -

ne~t 5-6 versts, ·and wa;t, n~ long~r en~ouptered ··even in d,epressions ' " 
Abet,9/e,.en t~e hiUs. RemarkaS1y,, fairly d~rk soils; ,J-- ~ t72feetcl30 -45cm] 
····thick, erea"pJ:>eared at approxini\.1,tely the 14th ve~st, in the immediate ViGJnity"' 

~ . ·~ ". . - --:: - ) . .. -:· .-. -~ " "' ~ ·J I}·- ,. -~ ...... of the village of Kil 'deevo, "on· ili~lovver halve's:~f genti~ slopes. ,"These ··, ., 
dark-colored soils again disappea'recnfeiur~."t~i~U.lage of Ulanovo, af!l Jh~Y 

o. 

:~. 

(:f' . 
6~~ ~) 

te.r"raih be~ame ntore, ele~ated ~nd0 hilfy~ (~;t:te:l ga~;·,\\.:~Y ~o soils i11te.r~~i~~"d , ,, '' 
- w1th Per.m1an marly pebbl'~s),, but r~appeared.as Sll}a~llsola~ecJ.strlps on " (0, ·· 

the low-lying field~ (amid the neighb9ring .eJ.~v(tionsU5f the villagE;s of .. 

r 

0 " 

. - 1"" · ·-- c- \'1 ~ ·1 "·'~-· - .- ·-- = ·· c ;J ., ' - !r.~~1 - 0 :J - • 

Mal~ya Derevnay~, Makulov9 an(:r'Seite>vri'~ )n th~ latter, I observed tufts u 
of feathei~gras,s ,(St'ipa p'ennat~) growing"on"the" r:o~~,&rs of,peaSifmt,houses; 

c;:c"'· the local inhabitants reported-;> that f~a thergrass grow~l _in places on ve,ry · ,., 
~- . l' 0 •· n. u L__, u,_; .\ ·-'> · ~ _ ~-.,:·:-·: 

·.steep slore_s;· at.the edges of minor forests. Beyon_cf ,l)eitovo, on the.wnyZ 
to Kazan, CI di'd notkncounter even trades of dark-~olo'red. soil. The ter'rain 

.:.:_ __ --- C: - 0 I) (~ ' \ r: < 

was very hilly, as before 1 becoming more level only about 5 versts from'· 
the town" [Kazan]. ·AlLalo~g the _way J observed optcro~\s· of tt}e reddish -,1 

m-arly clay in gullies(;and ruts'·: the s~qu? clay "formed the parenf'To9k .of 
the s'oils. The soils were ~er~y thin, 5.-8 inches [13 .-ZOcm] and very " 

'slightly''bt·ownish "'gray 'in colpr,, both in t~e man'y small ·d~Ciduous forests· 
and in the fieldsJwhich 'had evidentl,y'h~f.'ll cleared of forests). A soil of 

cthis kind, 7 iJ1che~ [lB'cml thJck; w~ss~_pled by me 15 Jersts south of 
.~ Kaz~n~ in the- midc!l~ of a 'Very slightly rolling fielq, j • 

0 - c · .. ·: . ~.. ,, "' ·: 
o A brief analysis of samplesocollected on the way is given on the following 

g 11) \/' (:l i• ~-.. ., .• 0 

pae. ?,.'-." . ' ..... ,,. Q 

It should <be added,·.Jhat illr the· way from Buinsk, past the Karlanga 
., cstation to Tety'U~hi, we encountered chei'nozem identical to that foW1d at 

~, r, (l _-; G -~ l.-

-:u ·-=-''-~ •.! 
::::=• . ; r 1 • ,. ::.1 :. ·_· . ( 

.-, ~- (,.' 

~=1 Prof:•Golovkinskii recognizes the presence of typica'lloess in the tmrriediatc'vicinity ofKazal: o~'both 
ba~k~. of the Volga;" the !oe::= &"c~s mainly on the /!lopes of hills a1td on elevations. In the auti1or's 
opinion, theo local loess was produced by th'; wc.ather~ng of, banded marls. "0 pos!P.tretichnykh cbrazovani­
yakh"po ~olge,r.v ee srcdnem techefilii"=(Pon:-Teniary fo~mations In the Middle Rcdches of t~e Volga) 
pp. 4- -4_,, 18.J5, If ·· '"' :, . 
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contained 
Buinsk. , An adequately" representative soil sample was obtaine 
versts west00f 'retyushi; .'the soil was l 1/2 feet [45 em) thick 
B.20o/o humus."' Ghernozem is absent only in the following. small r"eas: on 
the rise 0/2 -1 verst long) from th~ floodplain of the Sviyaga ~ ........... r~s 
Karlanga, ancl ,.20 -'3J .. versts before Tetyus'hi,; the latter area e covered· 
by a small {about 1 vers"t) forest of ·oak. filbert, and linden: R rkably, 
the, part of the forest facing Tetyushi containa typical Buinsk c 
'reaching 11/2 feet [45 em] in thickl1ess. while .. in the western 

. forest, facing Karlart'ga, there is no trac'e of cher~OZ2m, and 
forest litter lies dh·ectly on bloo'd-red" (Triassic?) marly clay 
the medium for the tree roots. The clay contains isolated s 

·irregular ,shapea~d blouish-gray in color, l--:; 3 inches [2'~5- 8 c 
diameter; ~oreover, artificial sections of the same clay di 
holes v.ri th s:em.idecayed'0 roots the bark of which was in a better tate of 
preseryation than the woods. It should be acdded that in_ ce.rt~~ es the 
red marly clay surrounding bo_th: deca·yed a111d liv'e J.1 oot·s become' appreciably 
whiter 'add assume's a slight"blufsh tint. ~ 0 

" 

'··. \_' 

LocalilY 

15 versts south of 
' ·-~ 

Kazan 
0 

Kil'deevo 

0 

8 ven~s north of 

.. ":' 

., 
' 

Middle of very slightly 
rolling cultivated field 

Almost completely level ' 
cu_ltlvated field 

"' 
Level cultivated field 

Furundul!t station cleared of forest, 

Bu!nsk 1 

7" ''· .. 
[18 (;'m] 

,, 
1'6" 6.787 

[46, em] 

,W' 3.651. 
[20 em] 

2'3" 9.543 

·, ·' Determinations of humus :md hygroscopic ,~ater in these, .as in all the other soil samp 
lllter, were mostly pert"ormcu (under my dlrectionH.n the laboratory of the ~tinera ..... ,.,., ..... , • 

.. of the St, Petersburg University by various persous, listed at the end of the book. 

~; 

2.39 

~ Cherncoz.em is also flbsent in ~de immediate vici:1ity of T 
v~t;st)"aion~ the bank of the Volga,, Undoub'tedly, this is' due tp 

i0/4~t' 
e topo­

trongly 

i} 

o graphy of the Volga bank in theTetyuahiarea (steep"bluffs and 
undulating surface which faciljtate vigorous erosior{by atmosph 
taUon) as well as to the !'net that the area was formerly under f 
a vet·st south of the town, one can even now see th~ picturesque 
(shruq',-like oak, fi~bert, linden, etc.) of the large forest which 

ric precipi­
rest. Hat7 .. 
remains fl . 63

" 
,, .-, 

s but. 
~'re0ntly felled. Th~ viflgin soils under these shrub-like trees, 

J.l,-almost completelY level area';=were brownish-red anct less than 
[~lO cin] in thickness; they all directly overlay marly ,bedrock. 1 

cless, an analysis of the Tetyushi soil p'erformed by Davidovich 
a humus content of a bout 13%. This re"'sult wasototally unexpect 

everthe­
sclosed 

d and -, 
. - ,. :. 

" 
~ i/~" seems that identical brownish and reddish soils (no thicker than 0.4 m) were 'observed by 
' . \\ ,-- . -~-

. G'n the.cwater divid~ berwee_n the Volga and the Sviyaga. "in the emire..( ?) southwestern 
l~ovt;i1C:c'',. Acco~plng to 'Prof. Bogdimov, the whole area was "covered b. y thick, virtua ' Impenetrable . II , 
fo,tesr1l" even as late as in the 16th century (Bo gd a nov. Ptit~y i zverl chernozemnoi Povolzh'y.a 

'•1\ -
' \BI:~ds and Mammai! of the Volga C'hernozem Zo!Je), pp. 25-27 etc. 1871), For some the author 

refer~ to the soils in question as clayey chernozelTis and is of the opJnion th;u the only why this 
soil Is. not black is that it overlie$ Permian red marl. ':\ •, '_) -

'\ 
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incomprehensible, and for a ~ong time confused -both of us .. ·. However, a 
. close examination of the soU provfded·'a completely satisfactory explanation: 
the soil contained numerous small brownish re~ particles of decayea -wood. 
Not only were these particles of the same color'·as,the soil, but they· were 
iri .such an adva11ced .stag~ of decomposition tha·t u.~~:rs impossibl~ to dis-·· 
tin-guish them p'i4ior to analysis ofthe soil. This, then, explains the inevitable 
existence of soils whic~. while rich in htitrills (up to l3o/of, are entirely . 
brownish;;.red in color. 

Thus, the principal outcome of my investigation of the Tetyushi . 
Buinsk -Kazan area was the final solution of the: .highly controversial (t 

· (pp 21-_:22) question regarding theA,iE3t,l'ibution of chernozem in this area, 1 

which lacks definite boundary •" presentmg-· a eer~es of more gradual transi- · 
.tiona, and th_is wi?.s indicated by us on our map.- . . . _ ,, · , 

The same' investi'gation~of the area between·rBuinsk and Kazan convinced 
.me of the error of the opinion widely held among the agricultura:l; population·' 
at. the nortl)eorn boundary of the che:rmozem zone that th0 boundary nios~i., 
coincides with rivers .. , Not only is there no river in this area, but, sands; 
Which!Jnterrupt .. thc chernozem"cover :lrt maiiy other boundary" areas, are C·" 

also aosent. c.·. .• ' . c 

Fina.lly, comparison of the colors c:>f s"&mples,.l and 3 (see table) with the 

.. -:· 

other soils mentioned in 'the table shows that the differences in color are · c:;>,~:.;~ 
l~ ~ ._. ' ' : - ,- 'J • . . 

\I 

. conside_rablyilarger than those. in humus.content. On the other. hand, soils 
from.Burunduki and Kaza.•Lare of almost th~ same· color as t~ical"northern 
soils (e.g., 'from Smolensk and Moscow) which usuallyccontain e.bout"lo/o 
humus. Moreover, I 'l.-ecorded in rny travel log that the soils of Burund-uki 
and Ka~an are even"lighter in, color than the no!-thern sol;ls!'. ·· 

,., What, th·en, is the explanation? o 

. · Und_oubtedly, in ce~tain instances the bright red coJ,or of rriassic and"' 
' r . . ', :,., . . .. 

:Permian ma_rls. may ari'd~ must·~ a certain extent affect the color. of'the' 
-tlirectly overlying vegetal~terrestrial sons: but this is by no means always 
the case.·· Several examples are given below of soils of typically dark·· 

. ._} ' . ' :. 

·color but with,,the same marls for parent rock; more pre,p;isely, products 
of the,, destruction ·and weathering of marl~ .. 

0

0n t,he other hand,. my soil 
coUe,ptioh containo dozens of sample so of the Kazan and Burunduki ~oil typ~s. 
the par~nt rocks of which wereV~rious petrographically different formatiops. 

:f>rO'f. ~Bogdanoy himself says tilat tne above-mentioned "clayey . 
chernoze.tv" overlylng Permian marls appears to be identical to the 
chernozerrJ\:\clay (clay impregnated [coloreq) with hliml.;ls) which he had seen 
at the soutliern bow.1daries of the chernozem zone in the Saratov Province, 2 
= . Q ., n 

where Permia~ ma.~ls are absent. a 

o "In thi.s case, ctoo, Prof. Bogdanov's explanation is_ unacceptable because 
the B"uinsk soils and especially the Kil'deevo soils, llke those sampled by 
tne,a vP.rsts west .of Tetyushi, overlie the same parent rocks as the soils 

~ G 
Q ., . a .. ~.. =-~~- \) 

u- '
1 There is no doubt that th(ah5ence of typical cl1ernozcm in the immediate vicin(ty of the Volga (observed 

by me in many other loS?littr,s as well) in conjunct~sm with the completely incomprehen\!ble (81 wm be. 
seen below)~statem.c!U by PL,I)ge regarding the absence 'of chernozern in the entire southern part of the 
Nizhni Novgorod Provin~t::Y 1.-:~ Ruprecht into the error of tuclng the northern bound.!U'}' of chern~zem from 
Tetyushi directly to Pcc1:ip,ki and Ktasnoslobodsk. Ruprecht himseJf did not _investigate thb area. -"-· 
Ruprecht. Ibid .. pp. 47·~~(1, [Geobota11~c::hcsk~c issleoovaniya o che1pozeme (Geo~tanicaf'Studies of 
C:herflOZen)), St. Petersburg: 1866. Supplemem to "Zapiski Altademi{ nauk", volume 10, N.o. 6.] 

2 Bo gd a. nov. Ibid., p. 25. 
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represented by the remaining two soil samples. - Obviously, parent rock 
·.is not the .principal factor; In my opinion the, main cause is probablyc . 
connected with the forests which wert? widespread in ,the very., hilly country 
norlh 6'r Burunduk:i within the lifetimes! the oldest inhabitants; below 
appea·r dozens qf examples of forest s~ils which proved to be 'chestnut ,land] 
brown evEm wheh occurring amiidst deep cher.nozem, .·· This pHenomenon is 
ceFtainly related-~to the 9olor of the decomposition products cf.Iigneous 
residues. These always appear as brown masses of the very well.:.known 
color of decayed wood. In the course of time~ they disintegrate within 

· the soil ii1to minute particles which are not always disti'flguishable by the 
=:"laked eye and which readily pass through a sieve of 3 mni mesh'. The., 
result is a,b,,rownish light-cvolored soil with a considerable cont•.:nt ofhmnus . 1 

. ·"y I . ~, f, . 

't;, ,, li-
~~;;.~:·~~ 

~~ -

So~thea.sterri··partof the Nizhni N~vgorod Province2 
'-' 

With the financial ass~stance of the Jt:ree Economic Society and also that 
of the local "zemst;vo". ! succ-eededoin the summers of 1878 and 1882 !n 

c co11ducting a~ relatively detailed examination of nearly the entire southeastern 
'· · c : · · ,:t\ - c· ' ' I/ 

=-
~}_':::::: 

part of the N'izfmi Novgorod Province which ~is the most in.tere~ting'area of 
the northern boundary of Russian chernozem, a·s already mentioned. 3 ~L~~· 

0 

Cl 

Leaving aside fo.rcthe· thn~ being a cdet(,ailed g~ological descript~on of th~ _ .. 'l:,-" 

soils within the region under consideration,"' l' present here· its principal~ ' ... " _ 
a . characteristics only. .·· . .. <' '"" . •' " (J c) . 

= Top o'g r a,pJt y. The ge'nera~ char~cter of tne relief will 9e cleap from~ "- ~·­
the foilowing: a).list of elevations barometricaUy oetermined by us and 

c .b) two s~ctions itopographic -geological) of-the southeas!ernc· p~h.t of the o"'~ •. 

Nizhni I"fovgorod' {'rovfnce. 4 ".a · · ,, ,, 
:-:) . . \) 

,-; 

: ~ .-. ~~-- __ '- 0 - ~ .... 

~. T.he author ofa special "Extrast;' (izv·cJ.ech~niy~). from cadastral work's rega~ding the Kazan Pr~wlnce pr9vidd 
'<:· theifollow,i ng deJcriptio~lJif Materials for Rtt~ilan~~tatlst • .:s ••• " (Materi~ly dlya statistiki R~ss!l ••• ) 0 

[colle!:ted by the·'tv1in1stry 'of Statcc-Propcttics, St. Petersburg], No.4, pp. 2 -:-4. 186)) of the area 
exarn!_ncdby liE (betwer..n the Vo!ga and the neighboring N izhnP Novgorod and Simblrsk pfov inc~s): in the' 

• ~cas (a) auj ,,cent to :he boundaries of the Slmbfrsk IJovince the predqminant soil is black loamy chernozem 
6-~!4 vcrshola (27-107 em) thick:o the areas{b) adjacent to the Volga are covered mainly by brown clayey 

1:' 

. 'and gray loamy noncher119zem, black loamy chernozem c;ccurring but rarely in closed depresslo~: the • 
transition tlOne (~l)~·eenla) and (b) is fcrf1!cd by gray chcrnozem of the ~arne thickneSS"as the black o .· 

_, rYhernozcm: th~'term "sr,?Y\ is app'lied bi tKe loca~lf\habitants to chernozem of medium quality and ,to . : 
- goc:.>l loan1Y. nonchernozem, .~..c., nouchernn?-em soli of dark gray color. However, even purely chernozem 

areas in,chtde pat~pes of,"paglinok'~bernozcm on gemlc slopes:_ this is gray chernozem of small thickness. 
:J;-5 vcrshok; [Ia-2,:2 em] thick, witll lumps of yellow or Jed clay, while on the high right banks oJ thcrjvcrs, 
gi"ay chcrnozein wlth large admixtures qf calcareous pebbles is '6ccaslonally cn~Ciuntcrcd. . c; . 

. ', (, -· 
2 While reading this ~ectio.n, the reader wiU find it"lfsefil~ to refer to the map of the Nlz~,JJ_iNovgorod 
, Ptov-incc dra"'n to the 5C.':lle 10 vers'Ca to the inch [1':420,000]. · 0 

.• y;~;:; 
3 During my e.xcursion last year through the Nizhni Novgorod' Province, I was ac~ompanied -by r:ny pupils 

University Candidaws P. A. Zemyatchenskii, N. M. Sibirtsev and· A. R. Ferkhmin. It will be seen later that 
the ~o.·ork gf these yo~ntg geoli.)gists proved very useful, an,~ I ain very grateful to them for their as~istancc." 

'' Authvr. · " - " 

"i'"'T!Jc l.ukoyanov. Sctgact1 an11_ Knyaginin districts, al}d part of the Makar'cv District. ~· 

·o 
·o : ~' 
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List of barometric elcViltlons in the southeastern 
part-ofthc Nlzhnl Novgororf hbvincc 1 

1. S () lit h e r n a 1 o p c t o w acr d ~ -th ~ A' I a t yr 

'A) Are~ between the Rudnya and the Alatyr 

1. Maresevskii Farm .• _. ; •.... , .. , •...•...•. ·0 94.0 sazhcris [200.5 m] 
2. Diveev Us~~- .r. , 'I .-- •.•.• ~ ~ , , ••• , • ~- ••••• , • ; ·67.6 " (144.2 ••] ,_ 
!'!. Pelyakhovanskaya _ .••••• ~ •. ·. • • . • . . • • . • . 109.4 (233.4 ") 
4. 6 vents souti1east of Poc11inki. on t!le road to Pelya · 86.6. " [184. 7 ") 
5. ApexofZapadnyiVraggullyatPochinld ..•••. 58.9 " [125.7 ") 
6. Stepanovka . .-J • ••• _ •• ,·. ,--:. •. -... _ •••• _. _. • • • • • • __ - 66.7 · ·~ [142.3 .. ] 
7. Kergudy.: ..... ·. -.......... \'\· , . -. . . . .. • • .71.'3 " [152.1 "] r., 

8 G k'. F c• '' · 64.? ··· " [. 38 0 " ] ~ qrs tn arrn .. , _ ........... : .......... '·. r. . 

F B) Area between the Rudnya ~nd th~ dght~.tributaries of the Moksha •c 

1, WJlter divide between the Urkat and the Irset;. • • • 103,8 sazhens [221.4 m] 
_- ' ' ' . C! 

2. ··Water divide between Azrapino and Tagaevo •• , "' 101.2 " [215,9 · ") 
3. , Watt!r divide [between] Azraplno and tlad~evo .•• ' 100.3 ··· " [214.0 "] 
A~ 12 versts SQU~h ofPeehi ,, .•• , . ;• •• , • , , • , • • 48.7 " ( 103.9 " ] 

,s. " Watero dlvid,e between .Shutlloyo (on the Alaty_r). 
and Gremyachkci .••.• - ...... -. ~, •.•..•.•. : • 48.7 " 

,, ·_-

')- 6, . 
. 2 .. · •.. ·" c;· 

Nelei .. ~ ...... : ... , ..... · .. ., . , .. • . I) 40.6 "· 
[103.9 "] 
[ 86.6 "l 

0 

' 

,, 
'-f1J. W•ater d'ivide. Alatyr-Tl·sha:P'}ana 

Eastern haM. east of the Ezhat River ,-

a) First ro •3 
t: -~ 

·1. '/The A latyr ·~t Baik~vo •. , .'':·, • , • , ••.. 38.~ sazhe.llS [ 8?. 1 IJ1) 

2. 3 vents south ot·Mikhalkov-Maidan ••.•....••• " 
3. Baldino . , ..... -. ;", ·! •• c •••••••••••• ~-.. •.•• 

,, . ·~b) Second row·· 

i 14.2 .. [243. 7 .. ] 
0 . 

73,2 .. ,,;c[l56.1 "l<''. 
. - '-"~l':tc . '( 

4. The A latyr at Baikovo •..•.•.•.. , •.•. ; ••• ~ · "" 38.5 •• 
T__-;:_;•-::,:~-

[ 82,)>~1 . 

[l56.s "J 
(257 ,7 .. ] 

[177,9 .. ) 

10 v~its north of the A latyr . , .•• , , • , • , ••• 
0 .- .:- . 

1 1/2 vents south of \)az.; •••• :·. · •• · :' • . ~ ,· •• ". 
5" 
6, 
7, Sloboda ..................... __ .. -~ .... -~ .. . 

8~ , 2 versts south of Molchanovo.· .••• J,, : • , . , .• 
~c) Third ro~ 
. 0 c u 

s. The Alatyr at Baikovo . . . . . . . . . . . ~ . . . . . 
10. 
11. 

A2. 
C'"(:" 

(-~3 
"1.!.,...._ • 

14. 

0 versts south r~-~~-.uzhovo ... , .. , .....•. " .·-· ..... 
~J.- ·--~ .. ,, 

Bol's~lie Po)_yany .• ---~ ........ \_ ..•... ., ..... . 
2 verst.s southeast of Maresevo. , :. ,~ . , ••• , ••• 
D · ' ' · po y '' " ·· ev tc 11 1,

1 
r . . , •••• , •.- •• ! • · ••.• :. • • ··• • • • • • 

·I ' I; 0 

2 vents west of Mans.urovka " ••••• ;· •••• , •• c! 
(! 

I) 

Western half, west of the Ezhat Rive~ 
::: f) 

a) F'lfst row' 
0 

1. The Al~)Yr at Sh~til~V'o .•••• ~; •••••• c •••• 

2. Between Va.sllcvo and Nikola_i-Dar .••• , •.••• 

.. 
120.8 

!:1'3.4 
'76~8 " ,.[163.8 ") 

38.5 .. [ 82.1 .. ] 

94.5 .. [202,6 "F 
123.9 ,, .. [264,3 " ] 

56.1 .. [11!).7 '• .. ] 
53.1. .. (113,3 .. ] ' 
56.7 [120. 9 'OJ 

.-.0 

!'15.0 sazhens [ 74.7 rn) 
81.1 "· '[173.0 .. ] 

."I 

•() 

0 

·._r: :;:: - ~1 ·-) _;~::,-.:., '::. '· -~ 
In the absence of trigonometri~a·Hy determined figures for elevation.~ in the southeastern part of the Nizhni 
Novgorod Provin<T_I!•. it ·was not p~:>ssible to relate my biiromeo·ic n:easureml!:llts to a icli.able refe•~encc poinc. 
The!cfore, the absohHc elevations a$ calculated from my readings by,, Pu~ln-Zvigul, under the supcfvislon 
of ptJb~9· cshouldJlOt be ascribed undue significance, although my figures a.rq completely in agrccm~nt 
1-\'ith-~tllcgcneral orographic pattern of Russia.,· ObVi0:!Sly, cthe rciative elevations given !,Her arc much 
more reliable. - ·~ · .. .,. 

2 The sequence of the·' poir;ts ·a l..mg the southern slope towards the A latyr is from south north"· a rd. 
' The rows stretched east-·est. . ._, 
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·-·· ;.,._, ________ ,~, ........ ~. . ········ -····- -~ -- ... r----- -~-- ----

0 

\1 ,, 

Western half, west of the Ezhilt Riv'!r (cotltluued) 

3. Gavrllovo ...... _ ..... ,.-_ .... ." 
4. 1/2 verst south of Kaki.no •$21' • 
5, , The P'Yana at Gaglno1 •. 
-- ;_.~ . 

'the A latyr at ShutUovo 
14 ve.rau north ofOrlovka 

.. , ..... . . 
b) ·Second row 

. .. 
. : ,._.;~~:;; . . . 6. 

7. 
8. 
9. 

~~~·:; ~""!..""-·, r Iv antsevo . .. .... c • • • . • • ~::·~-?--~; :Y~\;---=. -

10. 
11. 
12. 
13. 

Lukoy:mov, at t.he cathedral on the. m_~:;,ui-ita'in ·-~ · 
Gavr~iovo . -:~-'/ .. _ ... · .... ·-~-~-:t. ·- --- •· • ••.• 

1 vent north of Slurapr,:~vo _, • • "' 
1 verst south of Puzyrikha . 0 • • •• 

3 veuu norJ!>..:of ~iiiy!_\kha, 1 ~n th~ road to ., 
.... ._;:..- _ ......... -.- ·_-·. 

_Barnukovo ·-·.it -~ ~-- •• ')-~~;~-'--.;~~"" •• / •• ~~~ •• \·· .- •• 
~-;- ·,r--- - - - ~/ 

"'"'"':_, ·' c) 
0

Thlrd row 
..-<'C/ 

!~--"'-

14 •. The A latyr at Sbutl!ovo .••••••••••••• 
15. 7 ve~ta north ofshutilovo •••••••••• ... 
16.·, 1/2,verst north of Saldamanovo-Maidiln. 
i7 .J~:tldamanovci'. 
18. · Silino c! ••• 

. •.::. 

1.9. Berezovka 
20 •. Alemaevka 

G 

. . II ,-

f • • • 

!!) • . . . 
(;: ... .. 

r: .. ·-

89.7 sazhena-(1.91.4 rnl 
'111,0 " [236.8 "]' 

45,0 II ~ [ 96,0 " ] 

35.0 
63,1 
77.6 

113.3 
89.7 
.82.2 
62.6 

45.5 

35.0 
45.4 
83.8 

. 70.9 

88,3 
90.9 
69.8 

" 
" 
" 
" .. 
II 

" 

" 
" 
" 
" 

.- '! ' 

" 
II 

('14.6 11
] 

[134..6 "J 
(167~5 "] 

. (241.7 "] 

(191.4 "] 
[175,4 "J 
'(133.5 "] 

[. 97.1 "] 

[ 74.7 .. J 
0 '[ 96.9 .. ] 

[178,8 II] 

[149.3 "J 
(188.4 "] 
(193.9 ,, J 
[148. 9 ., ] 

b e t w e0
e n . '0 u t h e r n a n d n 0 r t h"e r n b r a nc h e ! ria ; h e ? • y 'il ri a 

a (I 

111. Area 
(:·, ..... - E,ll&t~n side 

. . a. .~. .· ,.;:_,.,,, 
1. ~'The P'yana itt ·chernovskoe. '"' .... 'i2. Approximately 1 verst•north of Sarg~ 
:'l~r.-, 3 vems nonh of Za 1st • ,'! ~· • • •• 

'; ·; . L . r,, • -· •• 

~s Vetoshklno_.- .. : •. ., •.• c-.. • • • .• • • ~ •• 

·S.t~ .. b''ve.rat ~'Orth of Mangusheyo •••••• ; • ~· ;· • ,, 
8. ·f!pproximately l verst south of Endovishchl 

·"' 7. Between Akhtukcva and Chembelei .,. 
o I 

8. · 2 vents north of Urazo'!!ka • • i; • 

9. Sh~blno. neaJ the bluff 
~ "' 

... • -. J• ,_ I) • 

0 

1. 
2.' 
3, 

4. 
c 5. 

1:_; 
C• G 

/ Western side .. ,, 

The P'yana .at 3arnukovo " •.•..••••••• 
Abou.~){2 v"erst -nonh of the

1
Barnukovo cave. 

PogU:Milka . '.} . •• _ .... -~--::- • . -. :~- _. ,; .. ~. :~ ...... ~ 
1 verst north of Kotroaya · • 

~ . . Q .:::• 

. " . . : 
2 ve.rsu aouth ,of Perevoz --~ ·-=·. 

•·· __ ._- il 

.. 
0 -~ 

. '~· 

., 
.,_•:=;_1, [.-~ 

JiO(?)aazheau [106,6 m] 
66.3 ;. [140,7''] 
78.0 
68.9· 

130:'6 ' 
Cl r, 

Jl7,0 
,lo9:a 
: 7~,6 

0
40(?). 
85.2 

139.1 
89.6 
79.4 

II 

II 

II 

[J.66.4 .. ] 
(146, 8> II] 
[2'?8,6 II]. 

" 0 [g49.6 "] 
J234.3 "] 
(152. 7 ") 
[141.2 ") 

" 

" 
0 

" [ 85.3 
" '0[181.8 

" , 
J 

" ] 
[296 •. !3 II r 
(l9t;2,/'] .. 

" 0 

" 
" .[169.4 "J 

JV.o Area b;etw~ee.n the P'_,Yana ~nd thi Vol:~~f' 
"'Eastern half of the area 

1, StolHsh(:hL . , •• , •• , 
2. · 1 verat south of Tolba •''. 

. ' 
. . ::.... . 

3, Betw,~e·n Nummka ~nu Urga 
-4~ 7 vents SOL\tlle;tst Of Knyaginin towards the Ozerki 
5. C>selok .• ~ .... -.. , ...• -...... ~ ~- ~ . 

_:0 
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, ................. . 

0 

,, 71.0 suhen~ [1~1.5 m] 
73.4 .. [156.6 "'] 
83, 1 II [1 77 0 3 U ) ,, 

100.0 [213.4 ") 
100 •. ~ •· ,, " 6 [215.1 "] 
77,4\,. .. [165,1 "] 
96~·2 

,.;120,0 
" 
" 

[205. 2 ") 
[256. 0 "] 
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" . Western halfcof the area 
.. 

l. Kamenish~ht , ................. -~- . ~· .. , .. 
2. Approximately 1 verst south of Vel'demanovo ..• 

. 3. Rozhestveno .•.•.. , .. , • :· •• •' . _; _ .••••• , • 
4. Von Brunn'a farm*.near Nikol.aevka. , .•••.••.. 
5. 1"112 versu'south of Vershinino

0
, • ; ••••••••• 

6. 2 verm north of Sosnovka .•.••••• · •••••••• 
7. 4 versts south of Rabotki .• ·•· .•••• , • , •••••• 

1 • : r 

The above barometric data are supplemented by gigures 1- 2, showing 
two transverse .. sections oi the entire southeastern part of the Nizhni 
Novgorod Province schematically representing ·a) topography and b) ge91o-

. • . 1 ' .- u 

. gic structure of this area. . · _ . c:{" 

On the basfeof the above data, iu conjunction with..;'our traV.ellog, ·t ·. ~ 
could draw 'the following conclusions concerning the topography of the area. 
in .question~ . o _ _ _ 

The entire southiastern part of the Nizhni Novgorod'Province is, sub-
~' divide'd into four fairly distinct. areas which are the four water divides, the-"~ (• 
:f 

~ _. ·r, long axes of )Vhich, stretch from west to e~st# cas follows; a) the_ water 
II divide between the VoJ,ga'ang the P'yanaj p)' the water divide between the 

t ,, northern,amrthe south~rn branches of the/ip'yam~.;· 'c) the waf~r ,d!¥'ide 0 -

\, between the P'yan~ and the 1,\.latyr; -C-i.he southern slope Q~~c_e~nding "' 
1\ • toward the Alatyr .af1d its trib .. . nya. , , __ ~.~ · , -
~~ The elevations' of ali' th ater divides are.c·approximntely equal, with 
·~i the exception of Ute s slope towards the Alatyr which app_ears to be 

0
\ some\vhat lower tHan rest. 
· -~- .. No .markad d _ nces in ~levat~on can:be' nbted ~etw;een the we~tern 

·;~ __ ah ______ d __ ._the ef:i_ st es.of any_ of tne_.se divides,· with the exception of the " 
\ 

0 

· .• 'Tesha-P' area which i's considerably lQwer thant}],e Alatyr :- P'yana, 
\'\ - ~- _.f.:;; - - c .- \\;,·,- - . w . 

. ~\ divide's are of dif':fer'ent widths; tlie~y are fall strongly a~yrp.metric: 
\ rn _ _. s are very gentle and .lo~g~reaching 8-10 v:ersts and more. 
\ · · sJopes"canserve a~"examples: Stepanovka~Kemlya (8-:- · 

0 

ve:rsts ,· Boldino-Chernovskoe (l<f~l2,,versts), Kakino-Gagino (10 

f.J (] 

= 

s), Pecherki,-Sharapovo~Barnukovo (6.-S."versts),'"' However, in all 
e and '.othe'r simUar cases, such ~lopes do not reac!v.fue very edge qf 

. n~igl1boring river, bgt"are )?Jtparate'd from'' it by ~;,e'ompletely horizontal 
· ··which ,maybe ()..l!»·much as 1-3 ve,rsts v;ide ... It should be added 

that there is appareq~ly"'no'definite 'relationship eet~een thee size of a riycer 
ar;id tl;(f width of~pes<squ~~ern slopes descendir.g ioward it; I observed \\ ' 
relatively:-very>Wide and gentle slopes even along the banks (right or left) 
of minor riverS,§!J..:!.h as,' for instance; the Rudnya,'·the A.rka,~ the upper 

( "--~-

-reaches oiiih~ T:ksfii1c, the Sundovik, the h'i1~a, and others. "' · c o 
() .>;~;~;_;--: ~~~Ir~ ,- -. -.~~/ - " - _ .- . u (; -, ~-·.::- ,j- ;~-

; [\'{e/ut~d th'e wo~d ·:r~~m·;, to translate the Riissian W;?l'd "khutor ... which actu~lly means a peasant's farmhouse . ¥. 
o and farmyard Situat~~tC!fl his land, as opposed tO ~~he hOJISrS of peasants liV<ing ~n Village~, 'J:ranslato: • .) 
1 1,~·\'' ~·U be seen tha.'g,rottf;e~tioris were ·<fiawn in~,the north _.,sout~ direction, settion I be.ing further east than •'S 

__ secttoq ll. The dtme~ions are ~orrelated (v~ry generally) only with the horizontal scale, The total length 
of~ectlon I is

0
abc?ut J60vem~; th~ distary~_y~.V~lga- P'yana is 55 versts; the distance between the two 

"' hunche3 of th't: P'ynna<is 30 'lersts; the di.~tance between the P'yana and the. A latyr is 45 versts; the . 
-;}, '1-~n&!h of the f.OU~~ern slope toward th~tAlat~!ofs -3o v~s!~· !n ~.ection II. the Vo~ga -Urkl!t distance is 

1;yQ vetstj; ,the Volga- P'yana din:..Qce is/~5/versts; the'distance between the nor.thern ar:d the southern 
" .~~-·-·~~itches of theP;yana i~}9 ve_ms; t~";:cl.t'stance P'·lan~- Alatyr .. is 60 versu:_" and the1 length, south of ~he 

o·- A latyr b :-15 versts · " Y,, o · " ·~ 
- c _. :_- .... '"'~ ' _. :.'-' ,-;;.;:.-::: 8 c c, 
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Se<;.tion L Western half ofthe area 
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·., The P£:rrrib1n 'formation'is somewhat more widespread in the~so\Itheastern 
n ,. . " _, , 0 ~-

part of the Nizhni No~gorod ~rovince. Its presence at Ichalki, .c K,nyazfi _; 
Pavlovo &nd BarnukoV'O (c..lllying along the southern brancl,l" of the P'yaw~) .. '' 
wa:;; fir~t estabiished, _by (i:he famous Murchison1 .who had, &tablis~eg the . 
E1Xistence of the _Perrijian system _as such: According_ to his des-t:ription, '" 

' 0 

8 ~ -- ' . _\. ) ' ' - . ' < - ' ,, ~.E. - ' ,-- - " 

the lower hodzon qf the. 'local Pe:r;-mian deposits .is formed b;Y''1iqiestones, __ 
'Yhich,."rn51y be compact .or a6f!,"" E!.dmetlmes conta~nin~(OF.luch" ~n6abuJ1,danc"e <!lr 

,, 

"' ' ' ' ! r; 

j '. 

i 
~ 
' :·-
' 

fossils ·(prod u_c t us can c~ in ici · T·e t e b l" at u 1 a,. e long at a. · 
Gerv,7il.lia ariti.qua, --i~atica (variata,, Phill.)~ .Q.~trea mcatero-

" r;, 
0 cula Vern. (HJn-,nites. apelunQcari~ Sc;h~th.~. Schizodu~-f, frul}c- D 

atus· (s.o'ros"'si~l.l~L tyrurcqisonia ~,g.Ibang.ulata _etc~>. thatthey _ 
merited be1.r.g "deeighated~ as coquinas·._,'· .Gypsum. beds of= enormous thic~n~ss,,. · -
up t6 .ao teet [24m}, were observe-d by M.urchfson .. ambnt. these limest:.ries __ . 

) , 0 ' -- ':' . <: I , , , , . ' ' 0 , . 

and l:).t Ba:rnukovo tfnder<t.h~m .. _ Accordi!1-g."to theo author's observati.ons the 
. :-. ' , .:. , . (} • , _;, oi_}'C· , ' • /, ·; •·.. . •. R 
>=-[limestones- are· overlain by-Permian marls' of various colors at P.ll, tl,le .. 

abdve-raontioried site.s. . .~ · ~"''" ·"'· -~ " · · ·, 
. . - . . - G. . . ~·. -~q_ . - ·.' ' . : . - l.~ 

.-· · A~ the,.begiml}.ng of .18508 the same localities were visited oby Pr"of. · ~~ · 
'' ·•- - ' . , .:• ·- • . . r~-- . '-' . -· P . Q , - '· : , . 

"" ·Meller whooidentifieti t~he following SRecics in adpition to those previously "'fr\ 
,, known.itt Jchalki !l.i:{r,Je~tohes:" ~p-iri!-~~-=schr,~nki, l}t~y,ri"s." .. , '\, '" 

p ~ c.t in ife tua., ·_ Cli d ()ph q rue' pa l_la s i an.do Natl c&. m i hi:m a. More-.. · _ 
rl • • _,o~er. si-.roilar formations wer~.,discctvered- by this a-.1thor at Selishch:L (on a ·,-

9 · : = " thetP 1 ~p.pat andp~t tlie villfg:r:.of ~~tr~ovo i~1 'the _'so- caged Pr~_rv~ ~~ex:e ';' 
' .spec~~c~s of s t r C?..P h a1 0 B l a, h~ ;r ru~ s c en s 2 crarelyocc,ur. w' •.. ':n:'' <) _,. 

_, o In the summer of last year I also ·-ipspected -the expqsures at Icha.lki' ~ ' 
(Troits_Koe)· tbgethe~ with ·N: M-~,Sibirt61ev; .a'i:)d found 'the follow;:ing fossil_s:_'~ · · .. · ";?~7;·= 

_ "-· St~r:o:pha 1 o sJa· h;p l; r e 3 &-ens,. A t'lly .. i-~ is _p,e cl i nif era, = Te .reb .rat;.. . ~~r" 
n 9 · uf~'·e·l~nga~a, Mu.rch;iE;on(a srl\hl:\ng~ula_ta,. ql1d.op-hor•us ._ .. -.· . · 0 ·f"" 

._- ____ palla'si; Fe ne:Bt'.~ll~ r~ti{d,_-mi a,. Avl.Cul''a Qa.p(>E!l'un,cari·a,. ,., . "~. ;.· · i · 
:" ~ --··fR, ~<{d 11 c:-t u.a tea n·c ~ i n·i anciqS p i'r if~ Z: .r·u:g ul a~ttls. -!~1 t.he,·~rQrv~ 

9
_ 1 

· -"~6'~~p-t~sto11p~ _in the ,vf~inity~C?fSfuirn~yo, N,~ ¥. Sibirts.~v !ound_ the,, fpllowing'~-"" ,, ,, J 
· ·*fossils: Mt!rchi"sonia subangyl,ata,''&".A,,rca ldngiafi,f.l,""Glido,.. ·.· -~""" ·· 

,, p~h 0 r ll!3 'pall, a S'i, c A 'v (c u 1-a ;s pel u ~,!f-;t ria ··fl n-d F e"n'e s ~"~.:~1~; sp. 3 ~·" ,, D . ~--" .. 

. ·. " .The Ba~nukc~/o :e.xposure& anc:l the cav~s in them 'ha·re alrea.dy been ' G 0 o;. Joc;o ,, " 
,3' ocies.cdLe~);y~P~Ua~s, 4 Murchisoll, 5 Meheor-~ 5 · apd Dal7 • Nev~rth~less, in-·. 0 

~p ':),~I 
. ., 

. 0.; 
: ., f • 

(/ . i . 

,· 
;-. 

0 ; 

.-.s. !'·. 
j 

-·-,· ··~-~~v,·of ccrt8:in qioscrep~fncies-;a,m} inaccur1icies ill !he_ data."iln~~de~~riP,tions .. · o 

·. Q' u, 6 ; as we~.l·as~ be_c~use of the sp~c}.ffc scientific. and fpl'actiS:al si;gnificance bf the "' 
Qii _ "~··Barm.ikovcfexposures, 1 will'pre'suineio provi.¢1e ane,th~r'-def$cription ot)lfe 

•- • 0 1 · .. ,.c. !''it< ' ;> ; - _; . 0 . '"-, J n . - -- , .• . . 9 '1\ ; '0 . . -C . . ' (,C>C C 0 ¢ 

0_ (! ~ame 6."~~~--.-·" ~-· i· : c)." ' • • • (_) ().: ;_-!i_ ~- ;_ . ~.'j :) . n •• ~ ·• • > \\- L~ _:·'='~:;;lf'-J .. _· • .· .L ' ~ 

--'! 
' 0.-- '{;,} 

•• ·" oc ,Pa_S,'alr"ea.dy ~f)"r:ttioned, the .s,outh6;z-n 1~loBe descen.~in~ to~~!,~ the,P~yana 
~t~!3tche}~ f~?m···p~Gherki and ~uzyriltha"~~~_,side .. t~~ B~~nuk~v(j on_ the 

'-' D J'i <- - 0·' C 'I, .J ' -- -1! 
, '] ::·a ·-::. , •· - --" c \I_.: ~ ') '!> '"' Q , r; 

1 ' () , - . \1 (" Cl " 
- ,~urch~son. Ibzd.,pp.l34-J37~ ·", ';0 ~" ' ;~- ·.,- \1 e c / ~a'·· "0 

2
"' Me 11 e 1~ Ibid.~ PI'~ l 89Jf. a ~ c _ , ' ~· 

0 
'(" " '" .," ; ~ .~ 

ll "fh~ paleo,nt~lo~ic~l matt~r~l 'c~llected'b~ us J,"ill be p~oce~ecl in due c~.J~s~., M,~an~h~le: ~· N. Ven~•u)sov 
has- identifled the '~st ::peciiJlens of P-ermzan fouils whil~ N~ M Sokolov has zdentifl~a the ~£nura~ic "o 

,. \)T:_o 

~~ 

f r il , , ! .. , 1 -·· {' -~.~~ o_ . o - , ,; 
. ; . .._.' . _OvS spec mer.!. _,- , . " . ,, ... ., " , - · ·= ,, 

a · • "'- . :~ ' P nH as. (• P~teshestvle ~ raznym'' provintsiY~fll ~ossiisk~iimperJi (]ourr.~y in V ax ioils 'Provinces·9,f the: , .· e 
9 

',
1
Russ_ian Eciptre), Par(l ._ pp~ 79 :-a~. _[St., .Peter~~lfrg]. 1;773~ :; ·· ;ge, " '. -'" H • 

1
, ",\~ ·.--. Y,:; : ', :- , ,?t::, " :· .. _ . ,, " 

~- :~ 6 15 ___ -· d illbid · o ' · • "- · · · & : ' ~, \\ "~" , " ', ' __ an , . ·" ., . . , "·-·l ." · , o {_ '~--> J\ ~~ ;) ') I 

" 1 A~ual General-Meeting of the Nizhni,, Novgorod Stad!:tici11 Comrill.ttee,-r 1:CJurt~'t86\t.='pp;.=f't,~jf~ ._-,[Niiheli:'- _ ". 
" gC?;odskH sbqi·nik (N}zhnf '1-Jovgorq~ 

0
Collection) pu!_)lish_ed by the Niihni No-.:gorod Provfncial Statistical 

0 

'' 

-"' • " C~mminee, Volume _6, Niz~.ni'N~vgorocl, 0 1877. ~inut~s;J · · 0 " _ .· ·.· ' _ -.. · " 
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other~ forfuing·a strip 6-8 ve_rsts wide, with a very small grudiont rtftd tH ,, g 
cfqver.ed bye' a thick layer of>~herriozem whJch appears to be flXCt:tlltmt: the __ 

''!:; 

' 0 

vilfage. of. Barnukovoo:ls situated·. at the' very .base of thia slope on almQst . . 'l 

Vwel terrain. ··at a~.:dfatance 'of 100- aoo.sazhenBI [213 -426 m] from the >, . 
,, riv~r: Beginning from the latitu>de of :pt~cherki and, Puzyrikha. one canscc 
·.\the bluffy Permian heights qovered with· bld oak~fore:st, wtlich 'bound tho · 

\p•yana· yalley; on'the north at ~arnuk.O"l(tand form ita· a'l!cient righf banks. c · c!' 

-~~· ~ -:·~b o C .. lose 0 examinaUon df the terrain revdiied an additional lowland ,situated 
b·~Jwe_en these hei~hts~and .the,:P'yana.,Riyer. This lowl~nd is 100-200' · 
saz.hens [213 t'""""426.Jtll.j wide and coniprises 't~o te.rraces. The lower terrace," 
y.rhi.g,~ hasc a more regular outline, .is 'dir~ctly .adjacent to the P:'yaria and" ... 

· .. 'fqrnfs ·its floodplain .. 'The upper/ ~o17,e~te~ terrace is adjacent to the heights, 
·.·.is extremelyt.meven and includes ~,·series of; (unnel-shapeciGdepressionf:J . .. · . 

··" ·. , ,ari,d irregular protub~ranc'es·~ Thes"e depr~si:Jibns e1;re ~l},j·oubtedly sinkholes;\ 
., _, on~ situated approximately 1 1/2,-2 versts downstream from Barnukqvo o 

. contains a~Very deepJak~. This second· terrac"e i<"B inclsed, approxirlu1tely 
l ve~st west of B(\rnukovo· (on the right bank of the P'yana) hy a~"J(extremely . -

"a .irregular," tortuous erosion chan~l 'With pits apd protuberances at tits (; . c 

,bottom; in place's it is as 'narrow as .2 sazhenso (4 .3 rnl:. and "its' gener~l 
pirection is north-south, leading to the very mouth-ofthe famous Barnu;.. "" 

a 

•; 

·::..0. 

C· Q 

" 

koyo Cave ... 1 ~pproachfrig the cave vi~ tttis chann~l, on:e sees," 'through the · 
... 'i; t!"~etops' the" ench~pwus wh;tish'~pink.o~9cksocglitfel"ing)n ~the; sun,' th~ de.rk . "' 'p 

. . mouth of the' ~.J.rnukov'o cave _befng' sit~ate;d_ ~t· the ve~y ~base ,of thee~ rocks~- " 
; "Tlit;·quarry~ng (jf alapa~ter1 " ~_nhydr"ite ~anp li;riest9neha'a·cr~a~ecfat~ al*\ost · ~r,, ". r 

.• ,. "' · Q yertical fac_e of rock,"reachiJ1g·l2-:-15 sazhens [25-,~2 m] ~n height, ,adjacent 
;• ,, . ' : to ttle Ca'\re .·r Reaching the t;og yoi thla sheer bluff;· lik'ewise c'overed !n 'I . .. "' " 

-~- , ·,, ~--._::; ··. . - ~~t·· -~:.9 .. ·.0 'Q" ..:.:~ .. ·. :· ,; 'u -_ . _,.-- .. • .,-3);!F·.-~ . .a . Q-1 . . !f· c 

d place~ by agefr~old· ol)llf~·, one cari see that .the terrai~ continues to ''!"ise in -
• 

0 

m "" '''''"'tne'riopthern"dj.rection;froln. thJ blUff~ 'tho\hgh l}ot sha'rtily, "'nevertlieless' . '0 
c appreciably_~ J :· ·', ' .' ' -,;, " " ",," c ,,, c 

0 

"·"~·.'' o'" ., .• 0 . 
0 

." "\1 ° "·,, 

. · ,, 1N e~ shall fii·st descri~~ the r'ock~ 'c.orriposipg~!h~se :he~ghts. T~~ lo-wer , , 
r 213 (apout ~ sa~h~~s J17m]) is c9mp~sed of,m!lky-wh:l~e~ f~.e.,~coa~se 
~r~nula,r 1 otra,.ns.lucent ,al~bast~r 1 wj?;i9p o~n~~rn~ cp~aces cgnt~ina nu:nerous 

, . . 'Spheres, 2.-3 1nch~s [5~7 .5,cm] and mo~~.Jn CJil!'~eter of radially arrange.d . 
-----C - __ ., ' r;· - -~- , _ · __ . • "-- ' ·l :J. ·. . · 1 · • · . " - -::;._;_:._ · -

.y'~· ',' "',,:= 9;· . .se,~:nite crlstalB,;, in plaee.s,l '~he upper,,ho_r!zons.,of alabast~rb~ontain thin ""8 

.. ·' .• · " <>r, C<.l;fl~t~Te~lca~fi~ offio.ro:~-1~ ~YP!\n!m .and pink::, marl as w~~~·;·a~ i~ol~ted,tnter- ;· " 
~"' ·· ·~B;la~ions .. 9~.p ryst~ll~z ed t~~~spar~nt }~Jllina ted gypeu~~ .. reaching 1=" 1~12~ in~~ea~;" "',o ,, ', • 

[~4cmlinthickness;., Mq.reover,"'at an approxirriate·~eight of 5~6.sazhP.'la~ · · · . " 
· .·. ~-- o.: , ~ [JJi.5 ~.,!rim] there, is ta· bluish·banct 'Yith light~~.~·qwru.sh veinlets

0
,,l . 1/1:.:. . ·. e '-Da •. 

)cc_, 2 "!eel [ 'f5- 61 em] thick in tl!eo a~.~paster ~as~consisting ·pf gr~nular , ,, , 'f·" 
'·' ''>u' anhyd'H~~; =1:}li~ par~~l co~trasots SpP~r~ wit.h th~}~ilky>;whi~e !'laoas~er ' ~ 

bac'tgn9und (v11t~ pinkish tinges) and~ne~rat~s the cave where it can be 
" "seen in> one of th~. wall~ and in the ro~f~' .;. ' ',, r:I c:;: o. • • . . . . ·. ,c • .. · • ,, " • ., 

,<> .,;FAt the ba'(3e of the rock itself omf' can"discern another9anhydrite horizon . - .· . " 
o .-~ -,& -- ,~; ·o ""' " .:; : - --. . ~"- . ··-:-·:: ~ -6 o .. ·· .-v-" o \\. ... --~ .- ~ "' 

00 
' ~""--~ ~~a~fiillg 3 feet c£91 cmt ~n th!ckness;,-' but its 6utlin,e ~sodi~fus~~ grad~~lly' ~ '• ,,_. " 

" ,on"' .. · m,ergijlg".,,vith the. alabaat&r; veirilets of the laJter• eyen penetr~te the :be~ of " . Y 

erihydrite itself:. Moreover in the alabaatch mass one can 'discerno2 dr ,3 
, a,d.~t'ti?~al,; !hip~, t~~.e~lng (,1 l/2 i~~t~~[-~,,~mJ)u blue b~llgS of" th~~same anhyd~lde 

0 

" "o J!S thats"sitt1ated betw~en the two ahhydt~ide horizons. · , · . · .... ., . . c 

the. h~fght ·~f. ~PP,~.'qx~~~ ~~1y"_8_~ s~~!tnsJ!J. mj;_tb~.=JJ.kl~>~-~1~EJ.d~li-~W.li_y~,~~d~ 
~=r-===-~-===""'===~~'-~.::":.-.z.;---:::zc-C!ompa\Ct homcigerie.ous~-llmestone, 2-3-.feet- [6L_;9! em)· thick'· -~ · 

-.;.·_C r ·;~.~'6~1._:: ·• :; ~f--.'tJ~-~ < \ 0 ~1:.~ ' l -:; ~ -;: ;:: '- ::~ ~ 

'· Thii natW'al channel s~rves as a road for the ~ansport of aiiib~ter from the c,~1re.. · ... , . , . 
'' ', r ,- () ··: ~ • _ ·.: , -c:;=-o 
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whtch in tMry 1~?~ replaced by breccifq\rm limestone partly .cone:listing of . __ 
marl and alabaster pebbles; higher up.the.,.;:breccia forms a gradual transiti011::-::~.( .. -~.:;-. .. 

.. to porous, dolomitize'd limestone c"Ontainii'lg many' segregations o~ trans-· -·- · .. -.···-:,-·"r'-'·~·_-,.· 
. . . . ._) . • ... - r 

parent; very well-c.rystallized gypsum, iron och!i!r, and diff~e gypsum casts·)·,;;<>.~· .. ; , · 
o!CLidophorus.·pallasi,"T.~rebratula,e.longata andFen'estei-- · ···." .. <) :,.,, 

1 a , rJ$: if or m fs; in places,thf.E;! limestone i.~ f~irly pure and "i~,quarried::,.:c;·~--; __ <.':; ( 
for-Hme. The total thicKness of allthe::limeatcmes· is 3--4 sazhens [6'.4-::- . · . · T ·._, 

·. _·8.5m).:c: .. "_, ~,·--·;·~··:-::_·;· ··:. .. : -. :· ". ·_,_ __ ~ :· .>o_,_ •. J_·/~~·:-~.~:_·_;~~:~ ..... _:_,.·~-~-:-••"·'.: -~- .. ;- ~ . '' · 
~ .. ___ ~ f ,.,, •'Of ,.)···:,~·,.-

·_·_ · , The limes)~one gives.way~ in th~·:J.tpwar.d cdiractio~. ,tq,p~tik Ill.!l.r(~_,.,tlt,eJo\Ver;";'-. . · ': -·-
<>··" layprs oJ which ~re g_ompact ·.' ~hi~~:tha upper lay~rs ~re loo~e··~fiac5a~dy.;:'::-tJ1~ :',/' ':: -:·.<~- ,, ';l·'' 

marls reach 2 s,aznens [4.3 mlin~tllic;kn~sa; ~P:~-·containJp.frequent small ,_. - 7:"'>-:,-:- •.. 'i 
alabaster §phere.s reaching 1 1(.2" feet'[ 15 em] .fn~dfame,t~f; ''~-Tne,R..e . .tp.~_!'~S ·. ·. ;j..;·-- ... 
appear evel'i. 'in the slope from the cor.nic.e.·bf .th~·~Barnu_l<p~~'P roc!{ inland.-" . - ~-

. At th
0
e base of this artificial/ exposure~"H~J ___ e·n~rmous_ hio\k·a ·or ,l{tli-esfof!.e, /·:.. ·' 

c al~baster, .and anhy~rite whicq were separ~teq '1Jy;1~he wpr}}~r~:~_rpP;}!'l~ , , .-.- .. ;· ·. I&; 
" upper portlons of the bluff. Moreover, the work;er~ that_ the bottom··'··:~·~,.-.··~'- >·'! . 
" of the_' passage lea,ding into the ca~e (consequentiri·\±!~~ ~~~"t;\~l~}~,a~~er beo~5;. 0 ,:~ .. :~-•• ':.~~~:,~.,-;l~_, 

~~~~:~~zt:: ::~~;~i~~~;~~:e~r:~: aw::;:a i:t~;::te·~~--~}rt~1~~~;::e~l':J;~~~~:!. ;:<:: .>· .. 
plates; the thickness· _of the·"'J>echera1

.
1
- reaches 4 -:-·s- eJ;"~hol}:s [1"8 -:-:-/2,7·cr,g.];-: :~·. ·· · · 

at .tht)i~e whe.a ·I examined,Jhe ~~tit was· full-.of~~~ab_ s:!·~,' ·1~"n4 ~-~~·~_refc>l . .:·~-'··. _ ·-- "i!.'''. .··_. _· 

h!;td ,.'"Q:be _content:wit~ accepting,-~ .. s~~~~~;·Pf:.~hls ·-p~¢.h ~-~ :>::~ :_-_;;;.::. '·:'. ::,,<·· .. ··}>')-·. , . ,.c 1,.., , . 

"n. At the v~ry base of the rQck_,describedaboy~, there. 1s a -~ erture"~~ad1ng ~.; •. ~,r. ·,;~; •.. ·, ·:, . 

. ·. ~:to,the ;Barmik,ovo cave whichc!S a<lirecd continuatipn, ot.'the Der . 'iqt1,_,bh.anli~tf.:.\:o<i:. : '·:._:·· .. <-··f!,,_ 

• \hli-"<' · .. "t~~~height ofthis_.filper~u~~ is>apput~~{~~~h'e~s and.Jp~~~!gth lili·~~.,;ou~· 3 S~'Z'i!~.pso)i·:!/ I •,, . }-. 

·· CJ ,, 0 [6 .4 mJ;.~ in~ptac~s it.~ edges .. ha~~- ~-~~e~ q~Wf_g7g·~ou·~n~)J.uar~~ .~:. o!, alabast~r .;:·:·'{1~{,\:o· 
~' -Th~ apttr~~-~-e }e~~s -l.Ptona __ P;;ass~~:~:·.':~f~ich., i.s· 3,;-:4Q s~~~-e~t>:J6;~~::-·Vt·o _ntl, ; ~a.~:·". _" "·_ ·:;-~!) :'~ _ 

lqng and t~p:~s ~1ig~tly toVfal'ds ;.th__,e 1n~er1or _o~<t\1~.-cave.~gQ th.e. r-ight<of;.-,., ~··:;v" -:. · -"· .. 
the entran1fe~Uit~·1)Jassage 'contai!"lt:r"twt;r~natural ·p,~op_E.v~6~"'*":labaster ""swhic~f,~ .. , ,, : "\_, · · · 

, _, 0 
0 

_ , (1 _ _ • _ ;p • - ~ r' !.' _ -~ ,, ••• • 1.- • , 

ar,e riot· very th_~ck;- the passage .e~ds Ji1 a lar.ge- _irregular,._~chalilber;. the .,, , ··~· ,_'· 
1 , ,. • '··, j. --. : .·,_' , · . ·'-. , , '•'" , -,- .• .. ,·' .~ Q" ·. · ', · ... · - .... ' . .-• ' ,' ,' · "· ... . r.;!'.· .·~' .. •" " ' ··' ' , , _.,__,__ ";I ' -~- 1

1 

:)ong jaggec:lqax~s'_o!.th~s cha,1~Pe~\,foil<;>_\Vs ~r(app_r6xima:tely'w~st7 ef!sJ>~:,..:·"· · , ·~· · ·, · · · 
. _dir~ction~tEi16ng}:he.-P'yana) .pv·er34'C)~45 s3~he6s".[a5~"96,mr· .In pl~ce~"tfi'e "'"'a~ .. :-. · 

' <i '?"' chamtier.'is w~~~r th~n.:l"Q'~a,zheh~ [2!-riil; it:l''.~~g~t ~as ~visually 'es~~~!'<~t~~:r'·' . . . 

(J .. 

. to. be 4-5"sazhens [8.5-lO.Sm). On.the r.oof.of the c,ave the~e f1.re·two~.- .. :-;: /),, ~-:. · 
". s. . ~~ ape:rtu.res~' tonthed'r~ght' and to the teft of. th~.:-entrance;' 'th~right' ap~rtii.~~c,;~:?-i' '; .. ' 
·~g" ·. n "rM• . §' . reqe~tly" formed by the q_llarrying ~f. the' stqne '",while th~ left ape:t-tur~ Jl~f' a<:>. -,.' > 

, 0• 0 ,,; 0~ ~-<; ~-", .. ·''i'li1tu~fil orle1 e~odedby_atmosphe:icoprecip~tatfo!J.. '. ·_·a . , ; ·· ·. ·_ o~~\7~,,- ~. ;!')r, ''> ·· . ~,: ,.,. : 
· " .. _ Parts ofinrierwalls.o{the"ca-ve .. have a smooth conchoidal striated. ·'·~J{.{'5< ~.9·-oe,_:t;,;· 

,. 

" 

.· :; C' U _-:-· , -. ,,_; , ·-<'.. .. . • ·.:-·· · '. :' ' - ,U , .• ,__- ; ,.·1. - .! ••• • ;, ~!.:_.,•-;)'- .. /r_;• • .:···---!)P·:;,··,_"'t~-;:-._';; 

. appeara:hce. ' The. ~oor- i~;~ e~tre~ely _irr~~lar an(fis' nior~o,r~r/sti'e\yn:_:Wit~ .r· ~"~ -~" ·~:; )L .. 
. large alabaster ·and anhydrite blOcks _s::>me of wHich hadc.fall~n'in-;riatHrally·, ,·?·· <::. •• ·•· ··> i · ~-·~ 

-l ~hile others were_,det~chec;! by ~xplosicms or''the-~wa:lls' .. ~f!?'rpof;:' ·,tr~e ,. ·. '<·· , . ·~ ,, l 
-~~ ·, •• -~ • ~-- ,:_;. ., '.J ,. {_) ~- .1-r.' , - - )~'o·~_:: ... ~ l~}_:_./t' < .. -~_,.;· "• .--_.-.· __ .· 

I 
1 . 0-n the ~hole; ~this descripti~n is i~ corripl~t~· agreerqent wi~h that by.-iYfurchl~on( 6~: cit:·'~ ~Gu'i'di(ft·~~-~lgni_fi{'·:: 
~~s~mty ·from. Prof. ";f~le~_·st,o~ervations.,_,?,d I deem it '1ecessary to point ~ut t~e ?1~c•~panc(e~.·::>' .,;'or · 

According to Prof. Meller, '!Barnu!(ovo rock is .c()mf!9se$1 of<int~bedded layers pf granular anij fili'ous 
o .·. gyps~m solne ofwhich. ate Jll}~d ·Wit~ .1harp angu~_ar · fi~g~;n~ ~tilght1ifay q,early",\"!lite lill}~s~t,ne"or v 'l : 

various ~lzes, so that the clayers assume a ttU(, breccia character". The upper' horizons contain numerO'us I ,' " ' ·: 
~---~ ' i-, ' • ,· ._' ' ·' ' J -~~ ' ' ' :' ·.:,.-, ' ---- • ,-; ;)., ._ • •• J 1 

' selenite spheres:/llt the. base of th, rock. very thln·gypsum~ layers ~lternate With slm!lat layers of Ught~'6' ,JL'J; F;'· ~. ·;\~ 
·, grai limestone 'tof!tainin-g ~.9visib!e fossils •. ,.,.Altli'ough"Plof. M~~~~r wf!S' ~,onv~~c~d of.thep~esen~e ~f"' r: · · ·a c • ' ' • 

•' c"·---- --~~n_h~dr~~-}!!,the. Barnu~~Y.-2 SX~~m__. h~:1!_1~110t ~ct_ual_l~t se~ .. it(l~J~~LP~~ 1J_ ... ·l'f3)~ _.J!o,b~bJy ;, at the Ume 1·. -.5 a ,, ;& 
.~ -- . -- ... . --" -o( his-v'i~}f'to~ B-arnukovo c the rqc'k. was-;I'IOt~it;t}el'ng qu-ifried 'ari(t'iliieforc ~~ judgc~(fiis~!ittuoctur& froA1 "'~hec" ' 

blocks which had fallen from the top· ofthejl!lu~f an.d "wh!fh even now ,~c strewn ir1large numbers at: the 
·-foot of rhi~ .,-xposure. • Autl1or, . -~- .. ~ · · .: " 
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3"~4" sazhens [6 .4 _;,8 .5 m] high; the -,lime~tone is composed of.~If[~Ctangular' : 
bl<?c~s·) l/2f-3Je~t [45--91cm] in le,ggth;(''~9n:ie 0alme~~~g~~tely J)l'ade ·. 
up of indistinct c~ats and. imprints of Permiah shells. A~out 50 sazhen§ 
jl o7 ml to the east the same terrace ccntalna a fresh stone qual;ry; the~;" 
:'\stone is used for building and,for the p:z·oduction of lime. -, 

'-' The following section ~()uld be seen very distinctly:-~ " .__ _ _ c 

. A) (frqi'I) above): 2- 3 "ft:;ef[ f.l -··91 cml· of· undoubtedly dune sand a~ • 
. the very bottom 9f which there ··.ret_races of a.:very finet 02~-~ J:-,ehc[5--
- 7 .5.cm] s'oi~ layei~; . . . ' . . . . '- ~ - . ", ' 

_ .. B) gray~ probably el.ti'vial.sa nd / 3 feet [Jft cin] thigk; _ - " 
· ~--·~c)~red marl with !in~:.Pl~tes ofunder~lng limestone,· 4 r~·~t l122,qin] 

h k 
. ~ t ic ; ,_ . . _ --- : . .. . . 

~· --~)-

,-;;-;-.~.--;. 

' 

i~D 
._.!·-· 

·:::_, 

- . :.l 

-::-~:~~~::----; 
-:·() ·. A 

i ·. ,, 

. D) sh~l~y ~ray lime'stbne~·the upper horizons of V(hich_"-ar_e considerably·_·· 
. denser than 'the lower horizons; - th.e _,thickn~~s of this :'rock is 20 fe~t [ 6 .1 m]. . " 

Lfoung the" fol.l.o\ving f()~.sils ~ln both varieties ofth~ limestone: "C ljd o -::· , / "=o ,, 

~pbo'ri:Js ,_pa:Hasf,, ~enest,ell,a. sp., "te~ebra"tuia elohgata and\· 
TVi ur·c hi"~ on ia.". sub a n'gu latao~;, A s'inkhole'}could be s~.~n at the very:?'· .. _ .. 

. . , . . :•. ... ' . . , " • .· . . ' . ":"-•!/ C· ·'. . • 

foot of the bluffi~ ·as deep .as 1/2·=saxhen [l)n], filled witlf water. From " 
. ·· - · _If '·'· ,. :. - _ ",_. . .-' , " . f,, - ,-~ ~-. _ , 

this llmestone/oterracei· w~ocontinued :~t?rtheast. toward the vi~ge of · 
Xakovlevo, alq1ost following the P'yana; .cithe terrain gradu~lly became .. _ 

p '·more""'elevat~d. · :F'or the first verst we encountered· sands,; which gave wtf'y o 

' tQ ma;ls of/va:riousfl'colbrs which: s"~metimes b,~came exposed ointhe field. !J t 
'Approxim~jf-~lyJ~~J2 v~r_'!tr:J .f~om J<:am~nishchi, ·aloqg :the P'ya,r,a·,. on tQ_e' 0 . "f, ) . 

·i(·~lo~e ?f:i~~ i\ecpi,la)>an~;-~t~er~ ar~ ·~wo. ;'inkhole~ s~p~~a~,ed· fr?m'each otheiL .. 1 

. by~:~~n 1sth,~1t~~ .4:-5 .saztums.,~[~·;5 :-11 m] wiqe_;. the" SlnJ<holes are identical ·o •• 4 
iri<"appe,~uianc~e~; "their perim~ters-"are 70·,_ 1 oo· sazheiis ,[149o:d~213 ni] and . u :1 . . . - lr· ", -,.,. . ._ ·- - - .. of· -· - - - , ., - • - . ·- • • "' 

-. o are_ ~omlpl~te~~[ c.ir.cular; .. the wallsc a~e "'Cflwost'v~drtic.al, 5.,- 6} sazherts [ 11 -:!'" ,. ,, j ·' 
. l~,m] high, ~xc-;luplng the underwater p~rt.· Th~ walls consist completely- .; 

'"'".of marl!~, mostly'pink, with~-som'eiwhitishopla.tes discernible oniy at the · """'0,-~ 

o, 

;very base. "Tii'e sinkholes "coritair{~Water at the bottom. - ·:· / · R ~ 
_,· gc~~. ~; ~htis. the_JJ;~rther!J,bou~~:fary<tfof th-e unaoubtedl)rP'ermfan H!neE!tpnes mu~t·~ ~ ~ _r· ... · 

\, ,.~:::' --q.e s.r.i#ted att~:ast·tu-th,~-n<;>rt~e~n-bra~ch~pLth.P. I:'~Y~l'l_~~~~--w~il~-·the'.l)orth.;. '"' 'j~ I 0 ".l 0 

o'O><:.:.l _ea_~~ern bpu~dary shpuld pa~s~somewhat, east of Eodelev() a~a:-K,anl'"ni~~hch~_..; __ ~- ;)\- ! . ' 
: po#sibly even I'..eachil'lg,8._e}~ga._ch', ,whel'e the deepest horizons,are «::onstituted -; , - q:v 

'\, b,y/~hitish:. gray~ fos~i~ -free lim~ston,~s '• 2 0 
",G a ~. .' . 0 '·.,' '.• r G' _· ' n II. ., B " . '.' 

_ •. 11j Almost all,exposures",of undoubtedP,ermian age mentioneo .. by m~. are 
-=~,~~~~~\~~~~erla,.iri" by variega~e.g· m~~ls_ w11~c~ c~'n{or~ably 'overpecthe un9er!yin~, . _ 

·~toc-J~s. Although these marla fir~t;;appear almost immediately north ·of the & 

~(~'~_r'~o-n,~f-ero_,u_,._,s.: fc_"'·~~a.~-~\~n (in tti.e ·Lll.koyah~v-" Di~--trict) "~nd_ r_o_ r __ m··a· riearl~ __ .·. c." 
,' ", ' ' +onbnuous cov·e,t-:on-:(a:)~the heighto.bet"ween 'i:he"Tes.ha and the P'yana as. " ~feh ~s <'b!''th~ ~wes~er1) ha,lf ,9~ ~.he.'divide ~'etv.;~u~n <t~~ nor~hern~ando the '· " 

Q •,; "•• Q Q \ 'J , /J H 0 r CJ {) ~ • • .- U :._' ~ " ,- ' Q C\- '• j:' ::_,. ' • ~ 

, . "'J; 
0 1 T·he w·e.ll-~nown fin"doo! Pcr~ian !ime;tone, alabalter and Jnhydrtte at B:1lnkhna ;~t th~ de~th of;30 sazhem 

'-"· 
0 0 

c [64 mJ.ji ~.nd the fact that __ the limcston~ ·e.xP?sures on the .northefi1 ~-r~n~ ,or ~.he P~y"ana ~F still 3-4 j'azhens 
[6.~ -&1[511!J.in thifkness, leave na ~ollbt tJiat the base of the ent!t~ ~.nter divide ~'yana "'"Volga is composed 
by Perrrliari.rocks. Autll.or __ '' ''r.~"" ~ _·. _ '.'. ,. _ .. " ,, u. -. ' ._ -~ ~ .,,,, " . o " .. 

\J Z 0 ._, - c·. I{] (:!:n • -_;::. ··. }' ' '· '_c- 0 •-. , . 

Thl! sou,~l'fer,!YJIOSt poin~, \\·h~re 1 saw ilpang~N1gray Permian li'me!tone w!-' Ql~g1n farm (the n~w f~rlfl " 

" 0 

{;:_ .. ,, 
" '4:.--::. 

t:=J 0 

' c, beli<>nging'to O.V. BiiZIJ.enov~) 3-4 veuu wen of.Karlno, pf the Ar2amas Dimict. At this 'polrit, the'' 
follo~tnw fossils. 'were (bund .In limestone slabf at "the)Jepth'>o( 1'2 sazhens' [25.6 m];1 '1' ere bra~. uta " .. 

" elonga.ta, Mu~chison:i~ su•bangulata, ,, A ~ca "kin,giana, Cllrl.lopho.rus. pallaGi, "A\'!cula __ . ·c; 

spcf:unca·ri>a, Spi'rife(l rugulat,:U!.,· Sptrifi!r schrcnkl;· Athyris peftinifera, Natica · · '" 

c' 

" 

0o~P·, 
1'si en o p or a

0
• co i"u1n n i1~6i s ~nd f: en c s~ ~ t\a sp.; t~e asf ~curs ~o i>,lentlfullf thaJ ob~iously ,, o "" ',, < • ff "" 

tn th,~ rlistant ,east, tJ fo~rned an. cntLrc -teef. .-:- · · ·· · · a': e: -~ " ·· ~ c:cc" ·· ;)!_?" },: -. 
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southe:.•ti branches ofthe P'yana. 1;hey reach full developmeni ahcl thicknes-s 
0 
only (f.!) between the P'yana anti the Volga. -Indeed~ among the 'r;;1.any . ,1 

\Y- exposures of sandy marls obs,erved by us in areas (a) and (b) we found that 
o their thickness (in exposure) was gent!rally less than 5 -sazhens [11 m]; only .. 

in one case, in the ~?rt~eastern corner of tp,e villBcge of Velikii Vra~ (of " _ 
the Arz.amas District) were marl beds 7' sazhen.s thick [15m] ob:served ·by 
N. M,. Sibirtsev. - " o · · , = _ , 

- -- . . - ,- a ' I 
The following cha,ract~_ristic sec~ion. was c~een~under a thi~k: lay:~JhOf 

diluvium"· ' - · -' Q " - " -- - - ' -_ -· 
- ~- • . :' ::_·, .. . r • . ,. . . , ~ . . - (; -:--.~~':: -~ o'/, ! 

,, 

·n 

CJ .. 

· L White"and_pinkish lHird laminated marl 4'feet [1 .2 rillthick. ·_ l'j • 

. . G-. . . . •. .· . 

o • 2. Alternaiing thin layers of red, greenish-grojly and light pink soft 
marls o2' ft '6 in [76 em] thick~ ' . 0 "-" - r ' 

3. Palygorskite1 .inte~cai11ticms 2 in<;,hes [5 cmJ'thick".· _ .. _ " " -
4'(,. White., light,~-&~llow, Do-r pink~sh hard ma.r1,· 4 feet [1 .2 m] thick. 0 

.'" 5 ~ ·;..,·layer of pa1ygorskite 2 inches [5 em] thick. ",, 
· 3. "-Pink and white haordo marl, 3 'reet [91 cin] thick. o " 

7. Paiygox-skite, q1ixed with hlt:J.rl, -2 Jnchei:L [ 5 em] _iliick. _ 
, ( 8 .. Pfnk and' whi~e marl, -'-4 feeb [l· .2 rl1] thi~k .' - ,; ' · · 

9~ Pal.ygprskite,\2 feet [61 em] thickG.. _ - · .. _ _ <0
0 

_,p~ . 
- · .,!0." ~inkish, gree.n\a~.l and w}lite(i-ma,,rl with 1 ft intercalation of -· ,, . 
"multicolor~d sand-., 12\feet [3·.&•m1 thick.· · _ - ._-·.· - " 

• . ·.g - '<9 , . . ' .. ' .~ \~ 0 :; • · . - :' ' :.' : c) ·; O :: lie-() 0 

'-.. _ .-ll. _ G~een..~h-gray .s).\ndy.mad, .! ~oot t'30 cm]-thick~ . . " ; . 
· . 12. P1nkish, g:r;eems)i;, and white marl withesptu~rical lumps· of wh1te _ 
-~l~baster,,.l4feet[4.3ml\thick. ;6 

0, 

0 

... · .•. - " •• o -'0 roo ·, . 
0 

"Th~_se be(is are underla\in by/alabaster pock_eta ;which were once quarried. , 
<:c:ci •· = The=-"variegated ,rocks" "become far thicker -a'lld ·~~ore fully deve~oped . o ' 

/"' .. , -- ' ,~- . ).\ ~ . . -· - - ' :· - 'J 

between the PJyana and the \~o~ga1 _ wher.e this group o,f_ rocks ,som~time!\) . 
. reach~s·a,.thickneSS Of ~0 S(l~~ens, (2\ mf an<J more: anq acpording ~boits ~ 

··petrog_,raphi~ b}lf!~a;ter -f~lt~ ir\to ,,two jefi~it~ types; ~o.,vever, _ thes~e type~ 0 

·."' 

0 = 

0 

(:"~ do I?-ot oc~upy ~peci!l~ huigi~ons\}?ut seem -to "'form.,mututU transitiqns and n o 

" ~0 0 · n~~- 'infrequently appear mixe~ fri~he same section. ". , o , " - - o o 11 • __ ." 

0 ' 

• J-1 

(\ 

_, .. --." .Bo .. t!t. typ·.·.-·_.-es __ offQ.r·m.at~on. 0 >~~r.y":~lte·n···_. c.··.·.o.·n···t··.a···· .. -~n !hin y.e.·_inl. e~s o_.f• __ fi.br-9ue. 
0 

... gypsum (Shi11nikovo &tad: Soanovka) \and csphericallumps of .a~f\baster th~" o (1, "_ 

tong diain~ett~r-ofwhicp may<reach· \~-~-U2 f~et [3o~·76,cmhll'lThese - J C) 0 

,. sph.erica~Ju-~ps a.r,~ conffne·:J in.cert\fnplaces.to''~air~y_defilrlte hor\~ons ~ 
-
0
(Shll' nikovQ 'and. S9SJ:).oylca) ,, an__d so~e ''a!a even· envel~p~d (Valgusy and (J 

'"Veto'shkino) tn,mountain leather (palygorskiteL ln'so~~e,,places palyg6rskite_ ~ 
',~ (,9curs ind_eperidently, likewise~oc~upying fairly definit"e'!1orizonei. J myself 

-~ "'J:! __ ave also pbservedalaba,.ster _spheresgand palygorskitelntercalations in the . 
Vicinity of'Gagino {i!\ the estate belonging to ~aron;~hol:il-ini). 20o(lt Tyl;lovo',_ et·c" · 

-- .. _

0 

Another .ge~eral feature of the v~riegated rpcks is tlit1 apparent pre-
" . dominance of the m,91.rl~ t~"Pe in"the~§,OUlQ~r~\part of t~e are~·.ot th~ir .. " 

.-:: 

a "'occurrenc«?, and of the= sandy type in the nprthern parts. Instances ·of the 
_ !l.lB-~Y ty~e ~r~ founq,~~t the f1v!~aLge~;~6f'··o~e~~k-.. g Sosnovka, _"L?ubyantsy, IIlkinot ~5 

P -~· Shubino, -~o~~&-'i et~ ,· '·Sa:tp_ple~ of the sandy type a~a Jound. in the "- · 
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a _". o 

" d~posits.a~ne.,ui~ges ~,Kon?plyan!(~, Kolokoytts~, Bol' ~ho_~ ... tf!ur~J3~finq,, '~" o, a 
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ocgubernit (As~stos, or Moun~ain Leather in the Knyaginin District of the Ni~hni Novpod Province).-
0 

Izveniya.ObShctiestva Lyubiti\e1 rit~stvoznaniya, ,.Antidpo!ogli i Eu1cgr3fU, 'volum~ 33, No:' 2, Moskva • 
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AU variegated formations described above display nearly horizontal 
bedding, yet do not occupy defini<;e geological horizons; very often they 
gradually disappear or give way one t') another; neither !nor my compan­
ions succeeded in finding organic residues. For these reasons, it would 
be pointless to dwell on the list of variegated rocks from other sections, 
and we shall pass directly to the elucidation of the stratigraphic relation· 
ships betwetm the stage of variegated rocks on the one hand and Permian 
limestones anc ,Jurassic rocks on the other, 

We have already pointed out that th~! "variegated rocktl'' are everywhere 
conformable with underlying deposits of undoubtedly Permian age; on the 
other hand, "variegated marls" directly overlain by Jut'assic deposits can 
be. observed in the Knyaginin District only 25-30 versts south of the Volga. 
Atthis site, 1 J./2 versts west of the village of Kolo'k'ovitsy, at the very 
apex of a very aeep gully emptying into the minor river Kolokovitsa, we 
find the foij.Qwing s~ction which, though not large, is very interesting. 

A) Sandy• clayey deposit, 7 feet [2 .l m.]thick; 
B) black ct:>mbustible Jurassic shale, l foot [0.3 m] thick; 

___ C)_ blw ~b_...J'>~~}!:_v_ery_y_t!'I~Q'!l£J_ cla..Y '\it'].j:}l_p!n1~1!ll_SJ!()ta_, c_()l1~a.~n!l1g pyrite 
crystals and a niass of fos.sils, frequently v~rywell preserved, for - -
instance 3tephanoceras elatmae Nikit., St. tschefkini d 10rb., 
Belemnite€ russiensis d'Orb., Pleuromya jurassi (?) and 
Cosmuceras galloviensb; d'Orb. _ 

Only 3 feet [ 0.9 m] of this cla;> was exposed. Lower down. there was a 
taltJs on whict, t1 sharp~ edged fragment. of dal"k Jura:Js.ic limestone was 
found with indis1:1~ct Ju:~.·assic fossils. 

About ! 00-15Q paces. down the gully (which unfortunately was almost 
COrnpfe~fely- O'·~rgrownby Shrub), -We fOUnd IJni:iOUbted ;;Variegated marla and 
s~nds" of the Bol '$hoe Mu1•ashkino type; at first these appeared in isolated 
bare patches and brea,ks in the shrub, later they formed a continuous covt:lr. 
In the v~Uage oO<olo~ovitsy itself an excellent sectior. could be seen, more 
then 7 sazbirttf;i {15 ml high . 

The nUriiiU'O'IlS Qetern:nitee and also partly sorne Gryphaeas found in the 
f~.~ "1'~-~f Slatina "lppl'Oxill:.~~Ly.3"":"'4. v...ents west o£ Kalokovitsy, 
as well as the appearance of th.e local marls auggt1st the preaence of 
presel'Ved Jurassit( sediments in some a:rea~ of this locality also. 

These tWOJ)Pints 1 Kolokovitsy and Slatina, are the northernrnost Jurassic 
"islands" in the. entire Nizhni Novgorod Province. 

The relationships between the "variegated m.uls1
' and Jurassic fo:o-;;;.l.~1ons 

can be seen in far greater detail in th·~ direct neighborho('d of the northern 
. . br.anch of the f".yaOD. The fo_Uowing .;ore a few examples uf thia kind. · 

Kryl?V knewabout the exposed bedu of Jurassic sedi~nenh• and variegated 
. rn!lrlll in th.~ _so-call~d X~yleika gully in the immE'diate vicinity or Sergacn .1 

_ _ purint an irtvestigatipn ot this gully last sumu•er ih'_ total depth was 
found to be no less than 25 ~ 30 sazhens [53- 64 m]. It lies half a verst 
north of Sergach and its walls slope so gently that they use!! to be mostly 
overgrown by forests (now felled), COVered With 60d and thickly Co\·e.rt!d 

.. by deh!•is as a result of many landslides. both old and fnsl1. 'I'he mo1:1t 
typi.cal instance of this is found in the lower· part of 1:he Yavleika gully, on 
1 K r y! o v fA. J, Zasedanie NizhcF,oradskogo gubern$I<Of\o statls!i<:heskogo komtteta. Hi fcvraln 1877 ('Aeer­

!ng M th~ Ni:ehni N•,vgorod Ftovincial Statittit:a! Committee ot ]f; february 18'1'1), p. 5. [Nlzl,egorodrkli 
t~mnfktThe N!11l10i Novgorodf:Qil~c:rion). publ~shed by the N1thni Nov~orod Pl'lw(nc;al Srati~t!cal 
Comn;iuee. Volume B, Ni1 'cni N<lvgoroo. 188\I,J 
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its .-1ght-hand walls with a gradient of 35-40°. The area affected by this 
landslide is not less than half a dessiatine; or. the surface there are rows 
of fa:.lr1y regular ridges; the crests of which extend across th~ direction Of 
the movement of the landslide; in some places, the debris includes stumps 
o{ fairly large trees, arid there are cracks alor1g the crests. The thfckness 
of the debris is fairly uniform, not exceeding 4-6 feetH .2 ...,-1.8 m], but 
generally iess. On three sides (top, right and left} the debris is limited by 
vertical walls which 3erve" so to say. as the banks of. the earth stream. 
The debris reaches the gully walls, its surface being.in places higher. and 
in others ·lower than the walls; on the other .hand. the landslide originated 
at the apex of the gully, where there is a fairly smooth depression with 
a downward gradient and 4-6 arshins [2 .8--4 .'3 ml in width. The bottotn 
of the gully is composed of viscous, bluist'l a.ndpinkish clay which !:ippears 
tq be .,Jurassic; the same clay ali'o qonstitt.\tes ttte bed of the en~ire lands11de 
debris • However,. the most remarkable fea tut'e • 'ls tile absence of cracks 
in .rrJ.ariy ridg~s irt ·the debris· which lire soddt~d, wilil£! the lower 'eld:remity 
of the area. oJ .the landslide is fairly strongly qon~tr'uc~ed, :w-ith tne top, 
frorit, and partly also bottom surfaees almost ,-:ompl~tely sodded~ 

------------ -------:--'rll~~a·;-mi~~~a_~-l(qe--w~s-:-_-al~~~-~t_·-iqEfn~~~~-~~:_~o~t~e:'-~ftQ~~v~~~t'!ch;~-iJ -wnicrh 
a.r·e .sometimes formed in spring on gently alopil:tg roofs and on the slopes of 
gentle hills • · 

T;te local inhabitants reported that landslides became m.uch :more frequent 
.i.ri the Yavleika :JUU:Y lifter the fell~ngof the forest> ~no ~his is only nl'itural. 
I would addtfuit landslide debris is characteristic ~,f the Jurassic s:·stom 
almost tp the ~arne extent as sinkholes are .characteri,!ltic of the Permian 
system. . .. · ·. . •.. 

· "····'· .. ; .. ·:~ 'Bedr~k outel:"?H.~ ·~ntha ~avleH~~· gt1Uy are· mainly maslcetl-byth"' debr:ia, 
so that th~ m;te;r()ps.e~~b~·q~t;J~m'~d ~.l~ost ex~l\li.if.vely ll!,t the ·ve~y bottom 
of.the gu~ly. Qn the wligl~; their charact:.;r is El·.l'f f'ollowa • 

•. The vel'y top ofthe .~Uy displays a sandy-:clayeydeJ>osit with an 
·-·· abl.lnda.nce of oel~:nlilltes;.. even ~n' the surro1.1nding fi~lda, Thie gives way • 
· further. down the · a formation (about 1 0 sazbens (21 rnJ) o! .thick. 

· · -· -- · and black· -· · . Jurassic clays with a hlg·b 
~·-~~·~···~~·~. ~ .. ~ .• ~~.· .. • . . ·... .. . . .·.. . ... · ·.. . were collecfeJ;··parify iii' the~liiack 

Jura~sie clays .. .. . . s~ern to oceupy the lowest horizons of -the f ysten:\' but 
mostly at t)lebott(fin of.the gull) Gryphs.ca d:!latata, Auc alla sp., 
.Sfephanoceras stenolobum .Nik., S. coronatum (?), St. 
elatme.e Nik., BeTC:innites abaolutus Fisch .. B, panderi 
d'OJ'b., B. e:ubabsohltus Nilt., etc. 

Typical 11 variegateu11 marls were .round directl:y underlyir:g the Jurassic 
·ro:rmations i<ppJ»:d.mately iri tlie 1niddle part of the Yavle1ka gully. Fairly 
sott gray limestorien aJF)p"tared bdow these marls at the end of the g111ly, 

- · ()n ita bottom. Tlnt~ln -:t~mestone:1 ha,d been artlficially exposed to the ex:tent 
-oft '-'·3T~n.t {0.3 ..... 0:9mJ and we!e utilizer' by the loc~<~l population fc,:r tiu; 

proch!ction c r lime. 
Much le-s xnllrkedly expresl!!~d Ju.::-aseic forma';ions were encountered 

2 ¢r·3 V(ll'$t.s east ofAebka (also inthe vicinity of Sergach), wher~! iound 
Gr:}"plHiea dilatata; AuceUa sp. andotherfossilsinashallow 
gully the walls of which were composed of reddish-yellow and bh.dsh-dark 
vei7 viscom3 Juras.Qic clays. 

Fragrr.en~:s· ot belemnites and Gryphaea.s were even more frtl'QU•.mtly found 
in the nej ghbm•1.11g fielt~s. · -· -· - -
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•;J"'r'F~r,;;·~v<UJl~~.c,<uJJu·~~fereu 'hlff so­
.· I)ellineuJ.a. fo ·med by 

:ou· ... •~·~.n., ri~mloh·. of continuous Jurassic 
""'~·"~··""' ~ilia sy6tem overlies 

marlS a.Jld clQy<.y limestott'i!S11 at the 
Berezovka, Pozharki, Shubin , rmd Ctmfarovo; further 

south the exposuri'!tr'fn·gulHes .display .Ju: ·aasic forme. tiona only, 
Of the outcrop:. nearest to the norfhe:r;:tbran.c.b ?f the P 1yana, the IYlO€Jt 

remarkable is the s~dion in the gully at the of 
where mar;·; of various colors with an ' :ter·calation of cl<!.yey li r:-v:biNle ,. 
tota.l thiekness rc·aching 2 sa:&IH•·ns [4 .3 form, according to obBe:r'V!it 
hy F;-_$rkhlnin, forrr~ tJn anticlinal fold tl·k: top of vvhi.ch !las been ,:.•;.lshed 3-\Vt:ly. 

-:lont.:1l bedg of a} 

x·a.•-; .f'""- or .i':tot.~ Arn;t' \ I , ~ '.~ • ' 
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· wher.e mari~ .. various colors, an i~·teJ~·calt~ttilon 
totalthickness reaching 2 sazhens [4.3 m]form, according to observations 
by F~rkhrnin; form an anticlinal fold the top of which nas been washed away. 
These-mal"ls-a.re-directly overlain by hodzQ.ntal beds of-a) reddish, probably 
also marly clay (directly over the marls} with an abundance of frllgments 
which apparent:i.y belong to the underlying limestone and b) dark··brown, 
appar,, Uy J ... rassic clay. The combined thickness of tl:w beds h) and (b) 
i;;; 2 sazhens [4 .27 ml. Thud, when the ddermination of ia 
cm,f:l.rrned, we shall have an exc~::l.lent cx<lmple of unconformabi 
of Jurar,;sic fol:'n1ation.3 and "variegated marls". 

As already lnenti.onerl, in the Tatar land&; .!urasf!l.e 
( "nt:inuous r:over and at many po:inHJ ar(' .he dir~ct subso:il 
chernozem. In this area .JuraHsic outc r· 
villages of l/Iani5'ushevo, Kaq_;r,, Androso··o, liHw, Rech<Hmvo, 
Mozharki, r:itovo, 'farkhanovo, Sarga, Stlrino, and at. 
in the vicinity of Cht~rnov 'coe, etc. The f'o!lowinrr foasfl.s. amunl!. ethers, 
were collected from th(~ L ttom of gullie:1 in tlws'' local:i.ties: Cos moe 
r as j as or Ziot., Am a: t e us sp., n; l c· rn 11 it e 10 p n n de r i ;1 n 1: s . 
1\.starte ~;;p. and Stephanoct:r-ar; t·latn!UP at lltkta; r~~Jerr}r~itt·s 

panderianus d'Orb. and B. abf;olul :;H l<'!sch. at Tarkha1~ovo; a mass 
ofbelemn~t"'s, Gryphaeas and Stephano, c r; elatmae at distanc·· of 
2 vorsts from S.;;,rga, on a shem· desc(:•nt uwarrh: the f"yana. 

In fact, "'e ~:mcountr•::ed a f<nrly t: F;c;ction of local Jur·asHie 
d<:posits onl1 in tt e last three ment.conPd, whPreas at aU otfH<" 
points outcr.;ps of only the mady darkia!,"'i luc .1urrn;sic clay vH•ce four;,J. 
l.1i:rn-;;"l<stone a::eum_panied by co"Cnbustibl.c• ~d1h e vvas Pn(·ountered o;rc~~ 

(at Ptk:>.). Bt'ca:Jse of this, and s'nc(! Uw ;;, ir\nu '.c:cdon was ,k,;crilwd in 
d(·tctU by t' <-f., ~dP11Pr'. 1 J Vltll not (•nh~t' Jnt­
Sat·~,~~ ~ind th,- Slyudyo.nay:J. \!t. t·xpD.L:;u . t~· 

is thf" Sporaf!;C Of'f<Uf'r'£~1H't' ;~t S:yud:val'Fiy::t 

l~ypslllH ('t'y,;tal:c (lWJn"), 

~s,·r'lpti~.Jn ui' tl 
t·!h n!.J_tH1tn:). 

()o the· v.,raV-'r dividt· utHJ('r' c0~11·:idc"t"tlti01L ·tJ,·· t'!Tvir·c7l~,; cf '/J·L~'-~:h~d 

InkbuJj ~t~:d E{•ti::J~{·'/U ;~1',· u~;· w~·~;"_·l·l"i11'1HJ0t 

JurahHic furrn:ltiqn:~; c3n l>~' uLSU!'Yh·d~ 

-\~tllf>Pr:h .Jur:issh· fcrrz't:,(!on:--: 
pri·:·H'nc.:· her-t~ at :1 th•ptn nf ~~ 

du not. otJ t( 
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;;_,,_,., ... , .......... ~-.·:·.,·· .. ·',· .... ·' • . ·. . ·.··._ ...... ·.·•· · scc'?ncr~iops'~fpyrite alid w~ll'l'pr.eserved 
··.··.·. ···· ...... ,· ··.··.. . . ·w~re .ext.11lcted 'ffom· the viscous .llg~~-bluish clay". ·. .. •" , 
· ·· ·· ... Iri additi~p.._;2 9r a·v:ersts a~qve Ye1q,shkino' .~long the P'yana~ in the .. ; · ~-~ 
e13tate belonging, to Baro.n Zhomini,-iP-"a;gully joining the ptyana,. indistinct";:'.@;-r .. · 

, .·. ,._ . . . - . ,. . . - I ~ ::- ' rJ , ·: -.. . . -

. ()utcrops of gJ;-ay sandy limestones and bluish marls are observed overlying .· 
·. the:"~riegated.:maris; )~bile the gully bottom con,tains a.n abunda7{~e of, . 

·- .... ··,·_ .. ·_.. ~ele~t~s and .Gryphaeas among ·which we could. distinguish Be 1 em ntt.e s . 
. . ···,~·~y,o,:lge~i-1~a"d1_Qrb. S:ndGryphaea.; dilatata: -;De'sJ:t. ; · , . · · 

.. :·<·:··-~ ... ·:·. ,.,.,._. __ ., __ ·:?··--,_. :.-::""-1-·' :~:. ·0 ~ -· .. - . - ' .. , ·.,. . 

:< · , _: · ~! ~ppears,','tha~ darJt, Jur~ssic clilys cover (accc;>rding to. Sibirtsev and 
·. ··········.···' , ·. , .. ·. ·. ··Ferkhlnin) ccertain··hilltops ·in the vici~ty Qf Inkino~11and Kenohevo; the . " 

· ·.. :;._. · . ~-"·,. ~~osiir-e·s· ·on;slo~es and. in lowlands,. however', ar~. '!variegated" marls 
~ Q' - ~ 9 {.' h-• . • ' ' r 

'· ·- · . t ro,ughQut ~he area~ · . .. ·~ .. ··. . . .. · . . . c , . • 

.. " "· .. t'l'he· southeaster~}. corner Jsouth of. the southern brB.ncft· of the P'yana) of 
~ ·. -. · . c-· . · · ' ' 1 • ·· -0 . · · ' !) , c... ' • 

.· the_Sergac}l.District, and the nqrtheast~rn corner (north of the A.latyr) of 
· the Luk9yanov.- Dis,~ript ~re marke~. with the color used f()r the Jurassic :· 

·. system onP.ro:lf. ·M~Ufer' s mapj and this is completely justified by the · · 
., .. __ .. _ . actual condiUons. However., since this locality has not been visited by any 
' ····-·.,.·-ge-ol-og!st14~Y!.e deem it. useful tp say a few words about the geology of the 

··· eastern'part or"tne· F'ya:mt·~-Ala.tyr..~;!!yide. · · · .· · .· ·: ·· 
· As seen in section I, the terrain rifies-·g~a:clually...from,_~herriovskoe in the 

:_.) 

· s9uthward di..i.~iction towards Bel' shie Polyany and Sloboda~-····---~--~ .. -·-·-·--,;·~·-- ........ ~:? 
In the lower; northern third of this slope, Ju1•assic exposures in fairly .... - ..... __ _ 

0 

.. (( 

·"good sections were first observed by Sibirtsev and me on the Salya River 
at Dmitriev Farm, 1 1/2 or 2 versts southwest of the village of Apraksino. 
In this locality the ba.nks of the Salya are about 3 sa~hens [6 .4 m] high in 
places, and are com:P,osed of the following layers: · 

A} chernozem 1 ll2 feet [46 ~m] thick; . 
B) yellow-brown cfeposits:-loes~ with a variety of numerous calcareous 

concretions- veins, spots, and nodul4$s, 10 ~'-'15 feet thic.lt [:Lo -4.6 m]; 
C) dark bedded clay, entirely impi·egnafer,I by ferrous sulfate which 

forms efflorescences on the clay surface; the clay .has an astringent, acid 
taste and contains an abundance of poorlj=i~J-1'~e'servedam.monite imprints; 
this layer is 9 feet thick [2. 7 ni]. ~"·-=-=·=" --

In certain places near this section, -:the channel g.f th~ SaJya contains 
"khlebs11 I" loaves" 1. dval-Eihaped lumps which may reacnf'feet [61 em} 

\1 . 

in diameter; they cons;.st of bituminous-ferruginous limestone. often with 
veinlets of lime feldspar. Inside, they often con~in well-rreserved 
imprints of ammonites, one specimen of which measured 1 foot [30 em] 

' across. ., 
Identical "khlebs" were also encountered by us in gullies emptying into 

the· Salya ~~ this locality. Their walls were coriJ.posed of the same black 
Jurassic clay, n.carly 2 sazhens [ 4.3 m] thick-, which in certain places was 
almost entirely filled with mother-of-pearl ammonite fragments. Probably, 
this clay may be used as a substitute for phosphorite fertilizer. 

The village of Mansurovka is situated approximately on the, latitude of 
Ap~aksino but 1 verst further west. According to Sibirtsev. the bluffs de­
scending to the Pekshat River expose gray laminated clays with fine spangles 
(gypsum ?) and fairly numepbus residues of ammonites, belemnites and 
Gryphaeas. The clG'y cont{ains intercalations (indistinct) of yellowish- gray 
limestone with the same -J~~rassic f('SSils. Near the mouth of one of the 
gullies the clays are abruptly replaced by light-;- gray sands; unfortunately, 
the relationship of these sands to the clays could not be distinctly seen. 
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•. At the .top 'bfthe southward·asceneone c:an see outcrops of Jurassic . 
formations at Peresekino, Kazarmovo, lvakovo, Ushakovo and approximately 

,, 2. versts west of Anosovo in the Bakaldy gully. The sections in the first 
two localities are indistinct. In the Bakaldy gully and 2 versts. southwest · 
of Ushakovo. ir. gullies emptying into the Ezhat River, Jura&sic clays are 

·mostly overlain by gray lllnestone. The fossils found in the Bakaldy clays 
include Gryphaea dila.tata .. Belemnites vO'lgensis andfragments 

· of ammonites. The Jura&sic outcrops of 2 versts north of Ivko.vo·on the right 
bank of the Mela River (a tributary of the Pekshat) are of a somewhat 

, . different structure; According ·to Sibirtsev' s description., here the bottom 
of .the section exposes compact sand or loose sandstone of white or light­
gray color; the sand is laminated, son1ewhat micaceous. with brownish 
ferruginous intercalatillns, without fossils, resembling Mansurovka sands ' 

, in appearance. The thickness is no lees than 3 sazhens [6.4m]. Above 
"' the sand, the bank' slope displays gray sandy finely laminated clay 15 to 20 

feet [ 4.6 -· 6 .1 ml thick. No organic residues were found, but the Clay is 
identical to Jurassic clay in appearance. .. . . , .· . 

Of equal interest were ,the secUons 9f Jurassic. deposits examrfied by 
:: . .) ' , :: - I 

Sibirtsev and by me in the vicinity·,of tlie famous* village of Boldine which 
is situated still higher and Jurther south along the slope (see section I in 
Figures 1- 2 ). 

The village of Boldino stands on the high rfcght barik of the Azanka River. 
A light-gray, partiallylaminated and partially compact marly clay forms 
eXJ)os'!Jres in the village itself. ·on the slopes descending toward the river 
and esp-e.c.1ally in rills cut by rainwai:er. This clay often contains well­
.preserved imprints of a'mmonite and otq~r Jurassic sliells. 
· .A very distinct section is found north~eat ofthP- village. immediately 
beyond the barns used in the manufacture· of potash·~ -on· a- bluff of the right 
bank of the Azanka; this section exposes the following series or1ayers~ ·· ·---.. ___ .. 

1. Soil layer (forest soil, 1 ft 3 in [ 38 cmJ thick. . 
2. Brown diluviaLclay containing boulders of quartz, hornfels, diorite 

etc., 21 fegt [6 .4 m] thick. c 

3. Light -gray clay identical to the clay in Boldino itself; part of this 
layer, approximately 3 feet [O .9 m], · is exposed at the Azanka River in a 
nearly sheer bank bluff, but is partially concealed on the slope under sod 
and soi1;1 the thickness of this layer is 28 feet [8 .5 m). 

4. Alternating layers of brownish- black and brown clay, 4- 5 inches 
[10-13 em] thick, quartz brownish sandstone with a blackish intercal'ation 
of brown sandstone 4-5 inches [1 0-13 em] thick, with an admixture of 
bluish clay or without an admixture of bluish clay:. 2-4 feet [0.6 -1.2 m] 
thick. 

5. · Bluish- brown or greenish- brown clay with an intercalationc of hard 
slightly ferruginous marl, 3 ft 5 in [ 1.04 m] thick. 

This clay disappears under the channel of the AzaP.ka. Various belem­
nites, ammonites and other Jurassic shells are abundant in the ab[!_ve-
mentioi'led layers (3) to (5) as well as in the Azanka channel. --;; 

To the west and southwest of Boldino, on the water divide AlatV,\r-,, 
Tl·sha and P'yana, one can see poor exposures ofpoor Jurassic outcrops 

- [Probably an allusion to tl:e part play;:d by this village in the life of the great Russian poet Pushkin. 
Translator.] 

It is exposed in the neighboring ditches and artificial sections. 
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\ 
at Poglbetk~";~CVssilev- Maidan~ Bol' shaya Arya ~ L~i$~yl(hov and Ul' yanov, '· ~J c 

the bP.at three being the w.~f3ternmost points in tiu:f'-;-region e>_f Jttrassic · .. 
:::_~ :.---

·deposits~ --.cc ____ . __ -"-

-__ The southernmost and highestpoi-iif'ohthe Alatyr-P'yar.adwicle where 
the presence of Jurassic forrr~ffons could atill be establish~d is Mikhalkov­
'Maid-an. A gully L called Shitbkii Vrag, is situated approximaf~iy 2 versts 
southw~st of this village, within a foreaL · According to P.A.Zemyatchen­
ekil' a desc~·iption, the upper· reaches of this gully contain· a bed of dark- gray: 
.sandstone up to 2 sazhens [ 4. 3 ml thick, overlain by a moderately thh::k . 

. iayer'.(up to 2 arshins [LAm]) of brownish-yellow diluvial clay. This 
sandstone could be broken iQto separate plates about 1 foot [0 .3 mL~oss 

r • • (.': ,_ --- - _J 

which in turn are easily -£left into thin plateletp,. Thie-.sa.:n.d~tone readily 
effervesces- with HCl which'=indic:ates calcareous cement. 

Lower down the g-uily this sat.dstone gradually disappears. uncov·ering 
the underlying thin (up to 6 inches [15 em] ) intercalations of reddish, ·~ ' 
greeni:::;h and dark sands; the sand b-eds become thicker at some places and 
'contain pyrite concretions. 

Th_e sands are underlain by dark Jurassic clay. reaching 2 sazllens 
~i4~-.3 .. mJ:..ar;td more in thickness, which constitute the, remainder of this 
section.; : in-the~lowe-r tfilrd -crf=the gully ~tb~~walls are entirely composed of 
this clay . 

. . On parts of the boundary between the dark sands and. the clay, and partly 
also in the upper portions of the latter, one can see a hl)rizon of dark- gray 
heavy nodules of various shapes and sizes,· almost all c•f which are coated 
with a thin envelope of red.,. brown ferric oxide; q tive an.a~ysis of thea~ 
nodules shows them to be lumps of sphaeros!derit • rtumit~ly no 
fossil finds were made. 

A borehole was once drilled at the top ofthe Shirokii Vrag at a 
distance of approxin.lately 1 o·o -200 sa2:hehs [213 -427 ml from the s..-..... -.c"~·u 
described above. There is no infor~ation~. however. either regarding 

~.-... depth of the borehole or the rocks fraversed by it. The only clue is a lump--'; 
-, .. -- · --ef--rla.~.k bituminous limestone extracted from the borehole, . whtch appeared 

to be ideritlca:l· to .. the "khlebs" found on Mr. Dm:ft=r.!ev' s estate. 
South of Mikhalk·~~:·J.idaitlan-r .t~~. terrain rapidly des;cends toward's the 

Alatyr sands down to the river itseif":·-- ·--. ;,~ . ~ ' . . - . - .,. li 
We- shall now de:;crihe the Jurassic formatfO'rts-of.thS;:! sOutheastern 

corner of the Lukoyanov District, the so-called ZapochT;:tkov'b"kii~. -~erritory.' 
The general , 'aleontoJ.ogical and petrographic character ,of the local'.TuL>-a~~ic 
formations as well as the most typical sections (at Korgudy and Pochinki) ..... -~ ..... -,, 
have already be~n described in detail by Prof. Meller; therefore. :I shall '~>711 

only deal with th-~ differences between his results and ours with rPspect to 1
1\ 

several very thick sand deposits of th1~ Zapochinkovskii.territory. 
Page 3 7 of Prof. T\!eller' s w•:-.rk featU~es a schematic section of the so­

called Zapadnyi Vrag gully lying 2 or 2 1 I 2 versts southwest of Pochinki; 
the section proceeds along or•<: cf tht- walls from the apex ds-w.n,=to the 
mo•Jth o" .._,__- ~·llu '· . l LIIC" 5'-'-'--'-J, 

The following information is gleaned from this Sf·ction and the R.ccompany­
ing description: 

1. The country traversed by the Zapadnyi Vrag gully (as much as 3 
,:_;cyersts in length) is assumed by the author [Prof. Meller) to be almost 

completely level and therefore the upper line of his section is horizontal. 

" [Literally "lyini~ beyond Pochinki". Translator.] 
------~-:.-~-----:··--
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2. In this section, the soil layer is underlain by a layer of cliluvi~l clay 
up to 7 f~et [2 .i m] thick and containil'lg ,northern boul~ers, _ehown to stretch· 
perfectly horizontally along the entire length of the gully. r 

3. This iayer is directly underl.ain, .in' the uppermost part (1/6) of the 
gully, by thick deposits of various undoubtedly Jurassic formations. · 
Throughout the remaining part ofthe gully (5/6) the clay is underla.in by beds of 
,"loose white sand with thin ferruginous intercalations". Thus, both kinds 
of deposits (sands and Jurassic deposits) lie in the sarne horb~on, as is 
shown in:; the section. Concerning these relationships~··.· Prof. Meller. 
remarkeq that the '1 Jurassic' beds" are abruptly replaced by loose sands at 
approximately 1/6 of the length of the gully; these salids appearing suddenly 
over the entire· height of the gully bluffs and continuing in them down to·· the 
very mouth of the Zapadnyi Vrag g'Ully} . 

According to Prof. Meller, ti;tese sands are diluviaL 
Eve·n prior to my trip to th€ Nizhni Novgorod Province, reading this 

description of the Zapadnyi Vrag gully gcvf~ :rise to doubts in my mind 
concerningthe relationship betw~en the Jurassic formation and the alleged 
diluvi~·rE:=;0',_These relationships seem unnatural and would be almost unpre­
cedented in the geological lit.erature. 

In addition to the above arguments~ my doubts appeared to be justified 
partly by the wor·k of Prof. Meller himself, and pa:r;-tly by the map of this 
area at the scale of 10 versts to the inch [1 :420~000]. The map clearly 
shows that all gullies joining the Rudnya -which flows due north- from the 
right, lie in the direction ESE to. WNW, and the direction of the Zapadnyi 
Vrag gully is no exception. This suggeste~"'?' ·general 'slope of the terrain, 
or at least the part directly adjacent to the gullies in the same direction. 
Hence it was impossible to understand the completely horiz,ontal line 
depicting the surface of the section of'the Z~padnyi Vrag gully. 

On the other hapd, Prof. Meller's description of the village of Kendya, 
lying ,12-14 versts northeast of Pochinki, lncludes details of the following 
exposure found by him in the vicinity of this village at the very bank (right 
bank) of the Alatyr and ::~n even h:~i-~r exposure in the large gully which 
stretches perpendicular to the river immediately above the village: 2 

J 

1 . Vegetal earth, 1 foot 6 inches i46 em] thick. 
2. Sandy clay of yellowish-red col:)r with numerous boulders of red 

quartz sandstone and diorite reaching .~ feet [61 em) in width; the bed is 
· f~et 6 inches [28D em] thick. 

·3:CBl~~k clay, 4 feet [122cm] thick. 
4. \V'1ifc~i11places light-yellow loo:o-:e sands with thin, partially very 

hard ferruginousThte.rpalations up to 1 inc.h [2 .5 em) thick; the thicknel3s 
of this for-mation is 140 feet(42.7m]. 

·-. -·~ .• ····-{- ··-Bc.•:-·d-s·m-ttre-ab~\-:-e: "expo-surt/ca.'"l be traced in bluffs of the right-hand 
\\,bank also lower downstream the Alatyr River as well as in all the gullies 

~'-=emptying into this river in the locality. Mc~ller wrote as follows, 11 It should 
be noted thc.::.t~:;t~e abQve-mentioned gully contains a small brook the channel 
of which is fil!ed w,~t::;l .!?mall boulders and fragments of fairly compact 
somewhat honeycombecllimestone with well preserved Jurassic fossHs, 
such as G r y ph a e a d i 1 at a Sow. (abundant), Ammonites b i p fe x 
Sow .• A rn m on it e s t she f f kin i d 10rb., Ammonites go veri anus 
'\\ 
1' ~lL' lie r. Ibid,, p. :lt;, 
1 Ib1d .. rr :w- ~ 1. 



Sow., Ammon it e s d e c i 'Pi e n s Sow., Ammon it e a f u nit e r u s 
Phill., Belemnites panderianus d'Orb." 

Prof. Meller writes, "Since this limestone is totally absent from the 
above section:. for a long time I was unab~e to uuci.;?:o.·stand the origin of 
these fragments and thought that the layers enumerated above_ (beginning 
with item 3) were of Jurassic origin. This opinion was also &upported by 
the faix-ly frequent finds of specimens of B e 1 e m nit e s p a n d e ria n u s 
d 10rb ., albeit somewhat worn, even on the· surface of these exposures.'' 
Fer my part, I may add that this same conclusion is confirmed by the 
0 excellent _specimena" of the fossils found in this locality and the occurrence 
of black clay which is( so very characteristic of Jurassic formations abov~ 
and partly also amidst the sands. 1 The boulders and limestone fragments 
found at the bottom of the Kendya gully may well have originated from 
concretions and possibly also from the indistipct limestone beds -tempor­
arily covered by a talus- from the same section; similar phenomena arc 
!'requently observed in the Nizhni Novgorrv• Ju .. ·assic formations. Never­
theless,r,~'?ller. reached a totally differet conclusion concerning the age 
of Kendya sfr~_9s; he classifiecfboth these and the sands of the Zapadnyi. 
Vrag gully as ~ancient diluvium. Prof.· Meller's only argument against the 
Jurassic (or even older) age of the Ke~.dya sands was' his having found the 
following beds in an eastern wall of a large gully passing through the 
village of Kergt1dy {l)1ng on the same bank of the Alatyr, 5 or 6 versts 
east of ,Kendya): · =-, . 

. 1 • Clayey sands with boulders of red quartz sandstone reaching a foot 
[30 em] in diameter, of tot?-1 thicknfi's 7 feet [2 .1m]. . .· 

2. White sand, 28 feet {8 .5 m] thic~. 
3. Black clay abounding in pyrite/ 7 feet [2 .1 m} thick. 
4. Gray marUferous clay with subjacent layers of com·bustible shale of 

the same color, 21 feet [6 .4 m] thick. 
5. Light-graysomew'lat catcareous clay with small calcareous crescent­

shaped concretions and numerous fossils, the latter including S e r p u 1 a 
pentagona Gldf .• Gryphaea di!.atata Sow., Trigonia costata 
Par~ .• Ammonites jasopP-c=~Rein'~, Belemnites pandei·ianus 
d'Orb. and Bel. absolutus Fisch. 

6. Yellowish -gray clayey limestone~ rendered oolithic by fin€· ferrugi­
nous grains. with the same fossils as in the preceding layer, plus Ph o 1 a -
domya philipsi, 2ft. 6 in. [0.8rnl thick. 

7. Black pyritaceouz,; clay,. 14 feet [4 .25m] thick. 
8. The same liml:'!stone as in layer 6, 2 ft 6 in [0 .a mJ thick. 
9. Black clay~ 7 feet [2 .1 m] thick. . 

10. Loose yellowish-gray argillaceous sandsto.1e,2 21 feet [6.4m] thick. 
Nevertheless, the foregoing argument hardly b,·!ars out Prof. Meller's 

views. At least, he :,;hould have fix:-mly estabHshc-'d the position of the 
Kendya sands or similar sands above the Jurassic dt'posits of Kergudy; 
however, nothing to this effect can be found in his work undeL' consideration"'~''\. 

With these in mind I began the investigation of the Zapochir..kovsldi 
territory. Remarkably, my initial cursory examination of the Znpadnyi 
Vr-'}g gully created the same general impression as Pi:'of. Meller' H des­
c-ription arouses, with the only difference that the contact be":ween Hands 

1 n,id.'. r· ~.',, 
z M l'! 1 (' r. lbtJ .. rr· 'II- :l'L E.SSl'lltially the 5illlll: rc, ks (wjrl)ithe exception of' ornbustible ~hale) Wl'ie 

,ksndn:J by thl: autlH'I 111 tl!(' abovcmcmtcncd·Zapadnyi Vra~ ~~Idly, 

( .. 



and undoubtedly Jurassic. deposits was masked by a talus exceeding 5-. 
10 sazhens [10.7 --21.3 m] in length. A second, more thorough examination 
of this gully disclosed the folloy;in.g new facts: 

1. The entire terrain direc·dy adjacent to the gully gradually but 
noticeably descends towards the Rudnya River; hence, the direction of 

. the slope is lhe same as that of the Zapadnyi Vrag gully. The difference in 
··height between the top of this gully and the site of the first distinct out~ 
crop of sands was barometrically determined as''lO -12 sazhens [21:3-
25.6m]; whereas the distance between these points did not exceed 1/2· 
v~rst. _ 

2. Immediat'?J.Y below the abovementioned talus where the sands first 
appear,.· they a-fe covered by a light-yellow marly mass reaching a sazhen. 
[2.1 m) in thickness. filled with small marl pebbles apparently identical 
to the material of beds No. 3, 4. and 6 described by Meller. This .blanket 

. of sands appeared to be slurnp from the bed~.Jying ih.gthe upper reaches of 
the gully. 

3. About 100 -150 sa?.hens [ 213-320 m] north. of the gully mouth, in 
the upper third of the elevation bounding this mouth from the north and 
stretching towards .Pochinki, there is the so-called "holy well" which 
yields abundant water at a temperature of S°C; this) well undoubtedly 
lies above the sands. :~' 

4, Finally, following my departure from Pochinki, at my request 
P. A. Zemyatchenskii again examined the area of the Zapadnyi Vr;a.g gulJy 
and the adjacent countryside, investigating one of the northern branches 
~f this gully. He found that the upper reaches of this branch were com-
posed exclusively of Jurassic deposits (described by Prof. Meller) whi.ch /r1'"'=;:::.'o:­

stretched from top tc,bottom of the slope. Lower dow.n the gully, at i.ts // 
VP:ry bottom# Zemyatchensldi observed sands of the Zapadnyi Vrag guJ.ly r 
type under the Jurassic deposits; however, these sand outcrops were 
obBcured by a talus of Jurassic "opoka". However; somewhat lower down 

() . 

the same branch, these sands reached the thickness of a sazhen [2.1 m], 
although they were still overlain by Jurassic deposits. Unfortunately, 
the lower third was sodded so that the str-ucture .of the mouth tZbuld not be 
established. 

The findings described above strongly suggest that the Zapadn.yi Vrag 
sands do not occupy the same horizon as the Jurassic formations in y.is 
locality but underlie the latter, and L.erefore they should be classified not 
a~\diluvial but at least as.Jurassic or Triassic. Thia view is supported 
by '{J:le following additional facts. 

Irl thP- first place, it should be noted that the alluvia 1• valle:/ of the Rudnya 
within tne Lukoyanov District is almost entirely rboundL~d by lligh right 
banks which in places reach a height of 80 feet [24.4 mJ and more; never­
theless, the terrain continues to rise away from this bank ; n the eastern 
direction, as i.ndic.ated by the local gullies also. 

The village of Diveev- U ~:;<lrj is situated on such a bltdfy right bank 
of the Rudnya approximately 15 versts south of Pochinki whcr·e the 
topography is fairly similar to that around Pochinki. 

About 200-300 sazhens [ 427 --640 mj south of the v.llage, the right 
bluffy bank displays the followin~ characteristic expo~ure in a completely 
v~rtical section: 

-~----..:::.-: 



a) overwashed chernozem. 1/2 ..,.....1 fqot [15- 30 em] thick; 
b) yellowish-gray loess loam, 7....;...10 feet [2.1-3.0m] thir.~;c 
c) the very bottom of this layer, in the right-hand half of the section,c 

there is a pebble-bed of southwestern dip consistirlfi>almost entirely of 
0 . . 

the fragments-of belemnites, ammonites, Gryphaea fragments, and pebbles 
which appear to be Jurassic marls; its thickness at places reaches 1 1/2 
feet [45 cr:.1}; 

d) j'i~~:~y laminated brownish-yellow quartz sand with a large quantity 
of nrfti~*F".f~akes of silvery mica; the sand is loose in some places and 
w'?akl:/ cem'effted in others. In approximately the lower third of this sect10n, 
the loose sands contain a bed of light- gray sandstone up to 3 feet [ 91 em) 
thick, which is in places broken 'into rectangular blocks, some a sazhen 
['2.1 m} long. In some areas this sandstone is very hard and consists _ 
aHnost exclusively of quartz grains,l but iri cthe:cs it contains a considerable 

. admixture of flakes of the· above_mentioned mica, in which case the sand­
stone becomes laminated and readily breaks into fairly thin plC~.tes. The 

· base of the bluff is covered by a sand talus with enormous plates of th'e 
sandstone. In the same place several fairly well preserved belemnites; 
Gryphaeas and two pyrite concretions of fist size were found. These 
fossils, together witl--t the pyrite fragments, probably originated in layer 
(c). The total thickness of the sand formations is about 70 feet [21.3m]. 

From the top of the-bluff we saw that the terrain continued to rise 
apprekiably eastward fsorn the Rudnya, possibly as far as Pelya -Khovan­
skaya, where typicaLJurassic opokas containing large amounts of belem­

. nites and Gryphaeas protruded everywhere, even in shalloW ruts. 
The same section can be seen in the village of D1veev- Usad; the only 

difference is that_her-e the sand layer is only half the thickness and the 
diluvial loam reaches 1 1 I 2- 2 sazhens [ 3. 2- 4. 3 m] thick. The local 
inhabitants report~t!1;~t a few years l'iffO a mammoth's tusk and molars 
were washed out of tfi:~ diluvial loam. In the same locality, on the slope 
towa~d the rjver 1 one can see in places slumped chernozem reaching 
1 1/2 sazhens [3.2 m] in thickness. .. . 

I also examined the steep right!i},)ank of the Rudnya a't-<2r.oximately 5 
versts south of Diveev- Usad, on a/~oad from the village ~f Ma.resevo (on 
the left bank of the Rudnya) to the Maresevskii farm belonging to Protopo­
pov (2-2 l/2 versts east of ~he Rudnya). Although the river bank is 
completely sodded, there was landslide debris in many places which are so 
characteristic of the area of occurrence of Jurassic clays. On the way 

,to the farm, which is situated considerably above the Rudnya bank, there 
are exposures of darkis.gl- gray Jurassic "opoka" I in certain spots in ditches, 
with numerous belemnite fragments and whole belemnites. The following 
section could be seen at the farm itself in one of the most elevated areas, 
in clay pits and in a cellar: 

a} chernozcm, 1-- 2 feet [ 30- 61 em] thick; 
b) typical loess with belemnite fragments. pebbles and granite and 

gneiss boulders up to 1 1/2 feet [45 em] in size; the thickness of loess 
7- 1 4 feet [ 2. 1 -4 .2 m l; I!~\ 

c) clays of various colors, mostly pink and lt:Jark plastic cl<:{ys which 
are probably Jurassic clays accorr!ing to their appearance, frequently 

1 Prnh;1biv tlil~ ~-oas tilt• ~tollt' u;t'd in the hnild•t11; of tht• 'llllr< h ,tt tilt' vdia,l!,t' nf Nil<iltllll. ~1c II 1: r. n1id., 

r· ·n. 
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containing pyrite concretions and small (fist- sized)r lumps of sphaerosid-
erite which ha~~e become converted to brown iron ore at the surface. Ac-

~, ' \' ·-

~· cording to Protopopov, sphaerosiderite occurs only at the very bottom of· 
the.pits. The total thickness of layer (c) is7-10 feet {2.1-3.0m]. 

Consequently, it may be assumed that the Diveev-Usad sands also 
underlie Jurassic clays. 

In concluding ,our discussion of the Zapochinkovskii territory between 
the Alatyr and tHe Rudnya, we shall briefly mention the village of Kendya 
which was investigated by Zemyatchenskii. According to his description, 
thi£l village lies betwcaen two gu'ilies which join the Alatyr, one situated 
went. the. other east oftiu~ _village. Since the first gully had alres.dy 'Qeen 
d~scHbed by Prof. Mellera,nd has since become extensively overgrown, 
Zemyatchenskii was concerned only with the eastern gully. Accordin~ to 
him, this gully is still .fresh, 8 sazhens [ 17 m J in depth,' with sheer walls 
in places. Nearer the 'mouth of the gully its walls are composed of pure 
·quartz sand with reCi..-brown, thin (up tc 2 feet*) intercalations of ferruginous 
sands; this sand is directly overlain (near the gully mouth) by light-yellow 
diluvial clay up to a .sazhen [2.1 m] thick; at one spot an enormous boulder 
( ?) could be seen under this layer of clay embedded in ~he upper horizon of 
the sand; the boulder was comp0sed of red- brown ferruginous sandstone 
ana 1 1/2.;._2 sazhens [3.2-4.3 mjl in height and width. ' 

Higher along the gully tqe sands 'are directly overlain by blUish clays 
which are in turn covered by>cvmpletely diu·k clays. the thickness of which 
reaches 1 1/2 sazhens [3 .2'm]. cAH these layers are covered by a yellow 
diluvial clay wh4.ch is analogous to that already mention~d but with a pro­
fusion oi limestone and with pou~ly preserved fossils of ammonites, 
belemnites and G:ryphaeas. 

The environs of the equally interesting village ofKergudy (also mentioned 
by Meller) were investigated by me personally. In the first place, this was 
found to be one of the most elevated localities on the right bank of the 
Alatyr , with a char1ning view of the winding valley and the still extensive 
tracts of forest growing beyond this river. 

_ ~- Unfortunately, the "large gully traversing the village of Kergudy", Prof. 
rg'>-"-'';lt"'~eller' s description of which was giv~r:. above, is m~sked by taluses and , 

landslide debris and therefore I was concerned with the gully which joins 
the Alatyr about half a verst east of Kergudy. Though the sections were 
also indistinct, I succeeded in establishing the presence of layers 1, 3, 5, 
6 and 10, as described by Meller. According to my observations, the 
specific features of this exposu,;e, as compared to the structure of the 
gully ''traversing the village of Kergudy" were as follows: 

1. At the top of the gully, only yellowish lo~ss with infrequent northern 
pebbles, up to 2-3 sazhens (4.3-6.4m] thick is found. 

2. Directly underlying layer of bluish- gray Jurassic marly clay, up to 
7 feet [2.lm] thick. o 

The lower clay horizon contains plates of combustible shale of total 
thickness around one foot [ 30 em) thick. 

3. Clayey limestone described by Prof. Meller (No.6), forming a watt:-r­
fall in the lowe~c portion of the gully, where the thickness of the beds reaches 
5 feet [I . 5 m J. 
,. [An obvioto~ r.-:i~prinl; ~hould read"':· inches" (.'i em] instead of "2 feet". Ed.] 
1 Tr i; .. 1\'llbtful h'hdher this was really a boulder, F. loca! concretion, or an outcrop of the hcdro=_k sand-

stone. Author. 
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Approximately 5 versts e2.st of Kergo.tdy. ··on the same 'right ~ank of}he 
Alatyr • ~tands 't)le rich village of Kemlya. On tha road,f~otn Kergudy, .. 
a. bout half or one · verst from Ke:mlya, &t one of the . elev~ted .· sites · 
near the latter, at the beginuingo'fthe descent towards the,.Alatyr , .onE> 

. could see indistinct outcrq~::: of a dark blue Jurassic clay. At this spot a 
locallandow;:ter, Filosofov. collected very wellpreserved specimens of 
Belemnites e~_(Ansuo Tr., Stephanoceras m'ilachev,ici Nik., 
St. coronatum Brug .• Comoce!"as gowerianum Sow. andPhola-
domya sp. _ · 

. South of the Alatyr aacending towards the highest par( of. the w~ter ··· ' ' 
divide between this river a~d the Rudnya, we found outcrops: of. undoubtedly 
Juras~,c clays and marls everywhere~ for !:nstance at ~tepanovka, Lobaski, 
Sim ov~f,l,OVO' An~r~~evka, 1 Pelya-Khovanskaya, etc~ . . . . . 

cfn ~he basis of the &.bo·:e f&cts, I clas(siiied the thick sandy and sandstone 
deposits of Kendya. Pochir.Jd and Diveev.:. bsad not with diluvial, but at ,. 

. • . '". ~-, I· . 

least with Lower Ju·t'assic horizon. . .·. · · . 
P11rthermore, there are strong grounds for assertingthat if ~ot a}16 at 

lea.q,t a considerat-le part of the sall.dY ~deposits of the Luh:oyan()v, Krasnos­
lobodsk, Arzama.:~ and Murom districts, which were clasaified,.;by'·'prof. 
Meller with the ancient diluvium 6 are ofthe same age as the sands of 

' . " - /) 

Kendya~ Diveev-l~sto.~. -etc. · ·' · -. ··· . ;:::Y 

I shall now dwell only on one area lying within the Lukoyar1ov and partly 
in the Arzamns districts, and the ,entire; region will be investigated in the ; 
future. . 

The left bank of the Rudnya., westward toward Fedorovka, Podlomas?vo 
·· (Nikitino), Naruskovo# Durakovo and Shishadeevo6 is similar to the southern 

\) ·- ·- : - . 

banks of the Alatyr and the P'yana6 in places being a very gentle rise often 
5-6 versts in width:. This rise terminatef::l in hills, two of which are_' · 

• -- '._:'![\. (f " 

occupied by the villages of Nikitino and Shishadeevo; Naruskovo and 
Durakovo lie aln1ost on the divide between the Rudnya and the Irset which 
is another tributary of the Alatyr ·· parallel to the Rudnya. 

This area, even almost the entire basin of the Irset, was included hy 
Prof. Meller among Jurassic formations; nevertheless. the author observed 
here only deposits of clayey sand which in places re_ached up to 2 -~ 3 sazhens 
and more [4.3-6Am] in thickness. '.:; 

Prof. Meller's hypotheses concerning the occurrence of Jurassic 
formations in this area were confirmed by the results of Zemyatchenskii' s 
investigation of last ye.1.r. In the first place. Zemyatchenskii pointed out 
traces {albeit indistirh .. :n of the blackish-blue Jurassic clays which :~n places 
~omposed.~the base ol the banks of the Styrsha River between the viiHages 
of Shishade'evo ar.d Durakovo. Characteristically. these clays are dire.ctly 
overlain by peaf'''nJasses which reach 1 1/2 sazhens [3.2m] in thi!=!kness: 
"Lumps of peat :n places fill even the Styrsha River; all tl[fC"e:Xposures in 
the banks display coatings of ferrous sulfate; . the accumul.i\ions of the 
latter are in places large enough to form sinters about 2 vd~shoks [9 em] 
thick; the color of the sulfate is mostly yellowish Of' even lkhite (pure 
anhydrouo ferrous sulfate)." Possibly, the parent rock of~·these mineral 
new formations are the underlying clays. provided that the latter are. 

• 1 Meller. IhiJ .. p.~l4. 
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, ,. Approximately Scversts south of Shi_shadeevo 'ii~-s the vill:Jg2 of ,Nikitino 
• '"c·, _.:, (l.,odlomasovo), · ~t the beg!nhing_ o£ the q."bov~n1ent1.~ned sj.ope to the left. of 

,, ~- ~ 'the .Rudnya. :_\'He:re, the .followit!.g sectiori,-is found--i'n a small gully adjacent 
-(! .- , , · · . - • . I· , 1 . _ , 

. :) 

'ta-~the village on the north side; _ -,; -· · · · u -~ . 

'a) soil -l~y~r. ,;! foot ['3,0_cmf thi~k;-: '' . ' ' ' ,' \\ 
;::; I i;) loose :reddish-yellow loa_m# :14ft. '[4.3 mJ thick;. J- \\ 

· '· c) blulsh':"d9.rk pl~_stic clays, from which the water washes, O:Ut numer:')US _}__--:;-.cc:o'' 
fra~~nts of gray limestone ~th Jurassic fossils~- thi,e layer! was exposed >:::~/'>:\ 

"-~pnlY,~9the·exterrt of2_-or 3 feet [6l-9lcm]. . . ,, 0 -= _ • • '=_,\~ 
(~- , ,.;he ,~~ctions at t~e village- of N:a;t"lskovo "lying approximat~~~ 7- ~ versts \!~ 

_-_ ;o,_wes·t,of Nikitino ,- observed by Zemyatchenskii, are even- more 1nteresting., -
'" Thiscvillage stands on ~the low leri' bank of the insignificant minor Rubtsovka 
·-River.,,. Opposite the vill~ge 6 on the rlght bank, there is 'a sheer, perfectly 

_, -.. :-:fr~sh blu_ff 8-10 sazqens [17-21 m] high, which is .entirely composed of 
·"- __ f1;Whit~ quartz sand with:lrisignifican,t;-i'lltercalations of rep.-brown ferruginous 

., '' \:.8-andstcine. _ The_lat!;~f some~im'es appears ,in th~ forpt of .separate elonga·i:ed 
. ' ctesc.ents so~e of ~~ich are vel"ti'cal. ; . . . ' 

' n, ' ;F'~oni the top bf this bluff~; one can see that the terrain continues to rise 
:j- ~ • \\ -I 

.. g~ntly a~ay ~from ,the bank in irregular terraces. At the lower port:ions ·or 
·.:.~this 'slope, nearest 'to the bluifj, black viscous 'clay 'can be seen. which is 

'' r.~pia~~bigher up by yello.w-brown-and even milky-white probably marly-
; :· . __ .·· clayey deposits. 2 'r . .. . c ' . . 

_ -/ · .:,· TherJfore, it may '~;>e assumed· that the entire area between the Hudriya 
J -· and the Irset _within the boulicJaries of the. Lukgyanov District ha~s essentially · 

_the same st:tuctur~ as the ~igl1t b~.~h~tfdnya at Pochinki~;_Diveev- · 
Usad#u etc. - · ~ IJ _ ., _ - - • .• · _-

_ It is ~n from Prof. M•~ller's work that the entire southwestern part of 
the L~koyanov Dist~h~t.· boundeJ by: the Ala~yr and the Krasnoslobodsk 
District on the ''c>ne side and the Veika River and the upper reaches of the 
Urkat on the other~ is occupt'ed solely by the Carboniferous formath:m. We 

... ourselve~ aointed' out seve,ral new exposures of the. same age~ 'neverth ~less' 
thfare are grounds tor assuming that Jurassic formations (cle.ys ~nd sands) 
Of cur evE;!n here above the Carboniferous limeston,es, sporadic~lly, in the 

r.;· 

form of poorly preserved "islo;:t'?" • · ~ 
.. -~· Deposits of this ki~d were indicat.ed by Prof. Meller hims~lf dir~(!tly 

" south. of this area. at the villages' of Devichii Rukav and Palachino. 3 ·· 

,, Moreover, there are several sha.fts for mining ore ll/2 -2 versts 
\i from Elkhovka lying on the Urkat. Although last summer these shafts 
were filled wi'th water. Zemyatchenski:t, when questioning the !aborers and 

,

0 

; 
0 
[· examining the rocks extracted from the shafts came to the con6lusion that 

~he section consisted of the fqllowing: . 0 

>_.; 

~· l .• Bedded quartz sand, 10-14 feet [3 -4.3 m] thick. -
, .,2. Ore nodules some of ca'icareous spathic iron ore, others of brow,l,'l 

iron ore; , the entire thickness is 1-2 feet [0 .3 -c 0.6 m]. 
3. Gray=c¥iscous clay with an abundance of Gryphaeas and some belem­

nites, of i.lnknown thickness. - However, horizon No. 2 is probably 

~·Many fajrly abu~dant springs. in which the wa:~er temperature (s B'C. emerge above these blue clays . 
. ~- cltmay be added that' in the area between Aziapino and the mouth of the Vcika River (a tributary of the lrsct), 

at the base of the Azraptrio elevation, ther~ is ar. unusually active spring, with a jet of up to :1-4 inches 
.(7.5- ~Qcrr.J in diameter, and water temperature 7·-B"c. 

s M c ll c-r. Ibid. , pp. 29- 53. 
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.nonuniform: a neighboring g~J.lly' contains an outcrop of the same character 
but instead of the ore bed there are black rni~~.n~pus sands in which only 
.small piece of white iron ore 'was found . 1 --- '\ . 

Al.most all Jhe rest of the· area under consideration -at least on .the road 
fram Pechi toilui;,ava, from Uchuev- Maidan to Kivchi, and thence approxi­
lnately over 5:--- UJ ·versts west toward Nikol.' skoe -is cove~ed by loose 
quarti. sands which are sometime:i.very difficult to traverse. This area i~ 
still under coniferous andc·decidous fore:sts which are very dense in pla~es. 
I tend to regard a 'majority of these- quartz sands.· which are sometimes 
distinguished by their remarkable purity (they are utilized at the glassworks 
belonging to ilusinov). as reworked (eJ.uvial) sand formations of the same 
age as tho~e at Pochinki. . 

Sand~ of identical appearance cover the north-ern slope descending 
toward the Alatyr, which is also very gradual over the entire extent of 
this river within the boundaries d..:ihe Lukoyanov District, 50 -70 versts 

c- from west to east. The average width of this continuous sand qelt· may be 
taken as approximately 1 0 versts. However. nowhere does the sand reach 
the divide Alatyr -Tesha-P'yana, but always termiEatesapproximately 
in the middle of the northern slope iow-~.rd the Alatyr . Its northern 
boundary is fairly accurS:t~~·~Y defined ~J a line passipg through the following 

• . ::- .::::----c:::--"'-~~ • 
pomts: 3 versts south of Chevarda, 10 versts north o1'0rlovka and approxl-
mately 1 verst south of Nikolai-Dar, Va.silev-Maidan, Uzhov, Yaz, and 
4 versts south of Mi.khalkov- Maidam. 'The entire belt is even now covered 
by large tracts of coniferous and deciduous forests. 

In some places, for inst::::.nce in the vicinity of Yaz. Uzhov and Mikhalkov­
Maidan, the sands terminate 5.n the north in a series of irreguh.r ledges 
'composed oCyellow-brown loam. Wherever I happened to cross this belt 
(altogether four times) the following specific.. features we.re evident: the· 
surface is pitted with small, closed depressions (hollowed out by deflation?),, 

(• 

of circular or elongated shape. some completely dry, others filled with 
various bog formations; in a few places n0rthern boulders lie on the 
surface; the sand is extremely fine, almost exclu_sively,quartz; it contains 
many partkles of coal and of brown .iron oxide; only in one place (south 
of Yaz) did we observe a gradually increasing aC:mixture of clay in the 
northern boundary of the belt under consideration, and consequently a 
gradual transition to formations of the neighboring water divide. Unfor­
tunately, sec:tions in this sandy area are nowhere deeper than 1 "7 2 sazhens 
[2 .1 -4.3 m] (the hig_s opposite Obrochnoe). and only the laminated sand 
already mention~..;d can be seen. 

We shall now discuss the structure of the divide between the Alatyr on 
the one side and the Tesha and the P'yana on the other, taking into account 
only the southern slope of this divide, and only those parts of it which are 
nearest to the northern boundary of the sandy belt within the Lukoyanov 
District: M;ikhalkov-Maidan, Vasilev-Maidan and Saldamanov-Maidan. The 
structure of the country around Mikbalkov-Maidan is already known to us, 
whereas Vasilev- Maida.n is situated at the source of the Berezovaya River 
on very hilly and relatively high ter;rain. 

At the verf,boundary of the well-known peasants' lands of Vasilev­
Maidan -which are the subject of litigation -with V. A. Gorinov' s estate. 
2-3 versts northeast of the village, a well 5 sazhens[li m] deep was sunk 

1 V.I. Me II t: r_' > JetctrninJlion of the a~e of Elhlwvka ores (ibiJ., pp. !'Jfl-.'lli) was Jiffc=rent, but apparently 

he JiJ nPt personally cxamillt' the l<H'Jl ~h.1fts. IbiJ., p. 47. 
• --1 
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a year ago/at one' cf the high,est IJOirit'$ ofthis area in the;fo:cest, near the 
forester's c;{bin. · On thf~ basis 0f inforrruition provided l)y the forester, who 
had been1 p!;e!3_¢nt at the digging, and examlmition of the (!Xcavatej earth, 
the strui:ture Sr the grou11d was established tp be as roltoY,s: 

a) soil layer·, .1 foot [30 em] thick; · , _ -
b) yepowish -light loess clay, ,1 0 feet [3 m.J deep; . 
c) bhi;i,sh 'marly .Jurassic clay 5 ·- 21 feet [1 .5 :-6.4 m1 deep. 
Among>the clav from]ayer (cL I found nuinerm1s gypsum and pyrite 

crystals a~\we'n ~f3 well-pre's'erved Ju~aasic ammonites. 
It is again'emphasized that this is one of the highest points in the neigh­

borhood of Vas.il¢-y-Maidan .. The terl"'ain descends appreciably immediately 
beyond the villag~, in the' southward dJrec:tion along the road to Bol' shaya 
and Malaya Puza. and sands appear whicfl continue to the alluvial valley of· · 
the Alatyr. As near as 1 1/2'-2 versts south of Vasilev- Maid an, in a 
small gully which serves as a boundary of the lands belonging to this village, 
one can see the light-yellow quartz sands at the surface, forming the only' 

. material of the gully walls, as much as 2 1/2 sazhens [5.3 m] thick. 
The following data were obtained by Zemyatchenskii concerning the 

country around Saldamanov- Maidan. Approximately 2- 3 versts south of 
Saldamanov-Maidan, at the CC'nvergence .of the Progonnyi Vrag and Volodin 
Vrag ,gullies, there is a perfectly fresh section the upper third of which 
no less than a sazhen (2 .1 m] is composed of a) grayish-brown clays and 

· loam underlain by b) heavy, compact ferruginous sandstone 1 -1 1/2 feet 
[30 -45 cm]'thick; there is a gradual downward transition to c) coarse 
quartz sand with fine veinlets of ferruginous sand. This layer contains 
sporadic calcareous concretions in the form of hollow cylinders of small 
size, the thickness of a goose quill. A loaf-shaped mass of calcareous 
sandFJtone wus excavated from the lowest sand horizon. The total thickness 
of layer (c) if:; about 2 sazhens [4 .3m]. No fossils whatever were fo•md in 
the cntih~ section, 1 

On the basis of the for'egoirtg there t<re grounds for assumption that the 
sanely dc•posits occupy a horizon lower than that of the Jurassic clays on 
the northern slope of the Alatyr as well. 

l3 r·of. Meller rofi,~iders that the.sands in the Alatyr basin are of diluvial 
age, because they frequently contain, in their "uppermost horizons", the 
same boulders which are abundanf in the diluvial clay. 2 Though this is 
undoubtedly so and we ourselves have freq~tently observed boulders "on 
sands" 1 this mode of occurrence in no way serves as an indication of the 
age of the underlying rock. 

Diluvium. The oldest geological systems in the southeas+:::rn part~uf= 
the Nizhni Novgorod Province, similar to almost .the entire European 
Russia, are covered by a fairly thick layer of diluvial deposits. Thesec 
probably once formed an almost continuous cover over the area in question, 
but at present most of the Russian deposits have undergone rather signifi­
cant alterations due to the effects of various factors, such as vegetation, 
rainwater a_nd the activity of rivers. In some places (on steep ridges) they 

. · . . , ~ . .. _· 

1 The scl tion of till' S.1Idaman gully dncribcJ by ~h-Iler to illustrate the structure of the sanJy hl'it t•lldl'r 

l'<'~IISiJcration l·anno! rt:fl·r to the LHtl'r. Fi~stly. tl:~ villa~e of SaiJanwnovo lks in the basin nt rh~ Tcsh.1. 

nnt of thc''Aiatyr; >l'< onJly. th~ tl·rtain continu~s to rise for part of rht~ ~<.·ay hcl\\-etn S,1lda:n:111nvo in till' 

southern direction tcn .. ·.ud Saldamarwv-\l;dJan. Author 

Z ~ll'lll·r. fhid., p.K">, 
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have been eroded altogether, in some (lowlands) they have become con­
siderably thicker, in otht1rs (gentler slopes) they have been converted to 
eluvium~ etc.; in short, the diluvial deposits have retained their original 
properties only in comparatively rare cases. 

There is no doubt that this circumstance, in conjunction with the almost 
total absence of any organic residues in the diluvium is tl-te prime cause 
for the difficulty and limited success of investigations or Russian deposits;· 
on the other hand, for the ,':Same reasons investigators are wary of drawing 
conclusions in this parti-.!ular branch of geology. 

Natu~ally, the diluvirJ formations in the part of the Niz}1~n~ Novgorod 
Province under considel-ation (as everywhere else in Russfa) have be~n the 
most fully and distinctly preserved mainly on level and fairly e:t.evated 
areas; in O!-Jr further d · scussion, therefore; we shall deal mainly with 
such regions. 

The area between thu Volga and the-northern branch of the P'yana is 
covered by almost conti.nuous light~yellow or yellowish-brown diluvialloam, 
with the exception of a t"elativeiy small southeastern part and a narrow · 
discontinuous belt alon1~ the no~thern slope towards the P'yana. This 
diluvialloam constitutes the most important local parent rock for the soil. 
In certain places, for 'instance at Bol'sh:i.e Kolokovitsy,_ Achka, Sergach, and 
partly also Stolbishchi. the diluvial loam directly overlies Ji;:.:-~-ssic deposits, 
clays, marls, and even combustible shale; in other places, for instance 
at Nelyubovo, Bol'sho~ Murashkino and Knyaginin, it covers variegated 
sands and sandstones; still more frequently (at Oselok, Sosnovka, Lubyan­
tsy, Mokryi- Maidan, Valgusy, etc.) the diluvial loam is underlain by 
variegated marls. l':1e petrographic differences betweenthe underlying rocks 
undoubtedly affect the composition of the diluvial loam itself. The depen­
dence of diluvium on the subjacent formations is evident by the more 
frequent occurrenc~ of Jurassic fossils within the area where Jurassic 
formations occur in diluvium (the environs of Sergach, Stolbishchi, Kolo­
kovitsy, Bazhulino, ··etc.); in the region of variegated rocks one finds 
pebbles and boulders of sandstone, and frequently eve~ lumps. of alabaster. 

The above sections. as well as many other sections we inspected, reveal 
that in some places the diluvium contai~~ a relatively la1•ge number of 
northern boulders, whereas in others i:he latter could not be seen at all. 
The boulders were frequently formed by diorites, quartzites, and shales. 
less frequently by granites and gneisses. All boulders are rolled, and a 
majority are strongly weathered; their size varies from a few "liniyas" 
to 1 1/2 feet [45cm] and more. 

In this area diluvial loams are generally thin, thickness varying from 
2 feet [ 0 .6 m] to 2 1/2 sazhens [ 5 .3 m], rarely more. Only in one place, 
in a gully near Achka, did we find a typical, perfectly homogeneous, clayey 
yellowi;;:;h-brown loam, completely free of boulders, reaching a thickness 
of 4 or 5 sazhens [ 8.5 -10m]. Characteristically. only the uppermost 
horizon of this section, no deeper than 6 feet [1 .8 m] wa~.;Jound to contain 
numerous whitish-gray segregations of calcium carbonat~, and in such 
cases diluvium became a typical loess. 

Identical cases were observed by Ferkhmin in 01 ~~r places also. He 
indicatet.i Potapovo and Yablonka as the most typical sites. where loess 
reaches 3-4 feet [0.9-1.2 m] in thicknesA, and forms a downward transi­
tion, in the first case, nto a yellow-brown cb.y. and in the second_, to 
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variegated marls; in the Yablonka loess. CaCOs was apparently deposited 
in the multitude of small cracks perm,eating ,the diluvium." 

The segregations of CaC03 occur in a variety of forms, such as very 
thin coatings. fine tubules, and small=apheres (11 zhuravchiks"). 

There are reasons to assume that the CaCOa contents were once approxi­
mately uniform in all diluvium horizons. ·roday we see its. segt•egations­
efflorescences -mainly in the hori.zons which are closest to the surface. 
and this is readily explained by the effect of atmospheric water of carbonated 
nature which extracts CaC03 from the soil (where its content is usually 
below 1 %) and deposits it in the cracks and smaJl voids of the shallower 
subsoil horizons. Obviously, such processes take place less readily at a 
depth of 1 -2 sazhens [2 .1 -4.3 I]rl] or more, and therefore in such deeper 
horizons CaC03 remains uniformly distributed throughout the entire mass 
of the diluvial rock. 

Bones of mammoth, fossil rhinoceros, and other extinct mammals have 
often been found by the local inhabitants in gullies (at Sergach, Annenkovo, 
Kazach'ya, Sloboda and Bozhullno), but it is impossible to.;state whether 
they belong to the diluvium or tc the covering alluvium. ,-

Ferkhmin encountered "krotovinas" (diffuse) "only once or twice"; I 
found no krotovinas north of the F'yana. 

The diluvial formations occurring betwe.en the northern and the southern 
branches of the P'yana are somewhat different. This iS):t_Ot surprising, 
when one considers the findings of Prof. Melle~ as well a-15 the fact that 
the eastern half of the ,P'yana water <.1ivide is almost ·contJduously occupied 
by Jurassic formations while its western half is occupied by formations of 
the stage of variegated rocks. Our own investigations also confirmed this. 

·I~t~=area of a more or less continuou·s occurrence of Jurassic forma­
dons and particularly on elevated though fairly level sites. many parts of 
the P' yana divide a:i·e tc~ally devoid of the light-yellow diluvial loam which 

. is ISO widespread north ot\the P'yana and which differs so sharply from the 
underlying "va1·iegated rocks". Here (on level elevated sites) dark-brown. 
unusually viscous, highly marly clay appears at the daylight surface almost 
everywhere in gullies and in ditches. This clay is scarcely permeable and 
therefore sometimes ca~ses boggirfg, even on very steep slopes .. Travelling 
through one of the highest parts of this divide, I was surprised to!.\see at 
the Chernukhi village fairly extensive earth-moving and road-c:mstr!!ction 
work, including an attempt at draining, if only part,~ally, the local roads. 
In many places these "dark-brown clays" become/pl'\rt of the soil .itself . 
and euch soil is known as 11 zaklech ' 11 to local inhabitf{i1f§i 

Wherever I and my companions Ferkhmin and Siblrtse'' observed ex­
posures of this clay it merged quite imperceptibly with the underlying 
Jurassic bluish marls, so that its normal thick~'iess was impossible to 
establish. Small northern crysiaUine boulders were encountered only in 
2 or 3 places within the entire area. Instead of boulders, both ;ihe soil and 
the sub~)cil contain lumps o; dark Jurassic limestone (of the Ap.raksino typ0) 
almost''fhroughout, and calcareous- siliceous crescents of the same age are 
evenrnore frequent. Very characteristically, one or two sides oi many 
such calcareous formations are covered by laths of Ca -feldspar; segrega­
tions of the latter sometimes enter into the concretion, forming fairly 
sharply delirrl.Hed veinlets. These residues, both in the clay itself and in 

1 ~~ c! I e r. TbiJ .. pp. ~0 arid ~n. 



the soil, are very frequently accompanied by remnants of belemnites and 
ammonites which are somewhat weathered on the outside. 

Examples of such clay can be found in the environs of the villages of 
Moznarki (southward), Chernukha, EndovishchL Kochunovo, Androsovo, 
Kadomka, Sarga, and Slyudyanaya Mt .• in the vicinity of Chernovskoe and 
Vetoshkino. It is again emphasized that we found the dark-brown clay only 
on level and relatively very high sites at the tops of slopes. 

On the basis of the above we concluded that in a:n ove:::-whelming majority 
of cases the formations are not diluvial clay but b'edrock Jurassic formations 
which were altered in situ1 by various agents (including vegetation, water, 
c~. and the influences of the glacial period). 

, However, the black-brown clays do not occur continuously over the eJltire 
territory of Jurassic deposits in th~ eastern half of the P'yana givide~' Even 
if we assume that the central, most elevated portion of the.tefritory in 
question wus never covered by an independent diluvial layer (there are areas 
of this kind in Russia) these dark brown clays (th~ color of which is due 
mainly to ferrous· oxi~~J mu8t have 'undergone oxidation, ·leaching of the 
CaCO.'I, and translocafion by water into various depressions even prior to 
the formation of soils and partially also during their formation. In the 
depress:2ons the weathering products, in the form of red-brown and yellow­
brown clays, were able to form accumulations of 2 sazhens [4 .3m] and 
more in thickness. It is known that even water-deposited chernozem forms 
layers of up to 1 1/2 sazhens [3 .2m] thick 'in certain parts of the Nizhni 
Novgorod Province; despite the fact that the soils are protected by fairly 
strong sod. Obviously, if the surface of dark brown Jurassic. clays were 
strewn with northern pebbles, the latter could easily find their way into 
the water-deposited yellowish- re~loams. It is also obvious that these 
lCJams may be laminated and even c&~tain sand intercalations in certain 
places, under certain conditions of foi~mation, while in other places they 
may be free of lamination. Probably, this is the origin of the reddish­
yellow loams encountered in pllil,~es in the center of the regions und2r 
consideration, especially on rfs ''northern and southern margins. A few 
instan~es are presented below. 

The northern margin of the P'yana divide in its 
eastern ha1f. 

The village of Mozharki. li~re, at the right bank of the P'yana (whic:::h 
is very bluffy) the following s~ttion is found: 

I 

3; a)=yellowish- brown homogeneous loam, free of boulders, but with 
j'~'~huravchiks", 3 sazhens [ 6. 4 m] thick; 

'' 0"~~c b) a horizon containing a random mixture of the abovementioned loam 
~vith irregular lumps and fragments of the underlying rock, 3 feet [ 0. 9 m] thick; 

c) .. stony marls of various colors (variegated), 4 sazhens [8 .5 m] thick. 
From the cornice of this bluff one sees that the terrain continuef'; its 

gradual s<:>~jthward rise. 1:h'e village of Mozharki is located on this slope. 
Diffuse exposures of the same loam (a) were visible in the ditches along 
the streets of the village. Finally, on the road leading from Mozharki to 
Akuzovo, at one of the higLest points in the neighborhood, indistinct out­
crops of dark bluish Jurassic marls and "zaklech'" are seen. 

Identical patterns are encountered at the village of Shubino ai1d Clt 
Staraya Berezovka, on the northern branch of the P'yana. 

1 I :11!1 nf the ''f'lni<'ll rlnr Pt<'l. '.1, II, r 's "!ll;tck Jiluv1al for!ll.r[lons" ;uc· of tli(· s.rmc· age. 
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The southern margin of the P'yana divide in its 
eastern half. 

The sectione1 :found along the southern branch of the P'yana (variegated 
rocks, Jurassic formations, red-brown loam. "zaklech'" are replicas of. 
those found on the northern margin. The following cases may be mentioned: 
a) Vetoshkino. b) Lush-Pomra (Baron Zhomini's farm). c) a spot 1 1/2 
versts west of Zaist, d) a spot one verst east of Chernovskoe and e) Sarga . 1 

The only significant difference between all these sections is that at 
certain points (A and B) this loam overJlies variegated marls. while at 
other points (C, D and E) it overlies dark-blue. Jurassic marls. Its color. 
however, remains the same reddish -yellow. which is another indication 
of the mode of origin described above. Northern boulders were not observed 
in this loam; although they may undoubt•~dly occur. Throughout the neigh­
boring fields this loam is overlain by "zaklech'", and in places also by 
dark- brown clay. 2 

Ten to fifteem.versts north of the southern br<'•_l1ch of the P'yana, toward 
the crest of the divide, Sibirtsev reported that deposits of a yellow-brown 
clay are exposed or:t hill-slopes at Zagarina, Kitovo, Mozharki, Akulinina, 
etc., wherea's "zaklech'" occupies points higher up. S~birtaev adds that 
the soil at the top of a slope! may be da.rk, taking on a brownish tinge and 
even becoming completely~'brown lowe:r down the slope. Only at one point 
on the entire territory (at the village of Aleksandrovo) . was Sibirtsev 
successful in observing boulder-containing deposits, clayey or sandy, in 
pits and ditches only a few feet deep. I fouhd boulder material (diorite, 
granite, Shoksha sandstone) at some spots on the fields in the form of 
small pebbles (not larger tlhan a fist) 'in the southernmost part of the region 
as well. In some places theyellowish loam contained numerous "zhuravchiks". 

b my opinion, all these t::tr:atigraphic features of "black-brown clay and 
yellowish-red or light...:yellow loam" to a certain extent confirm my view . 
regarding their age and origin. The following facts also indicate the 
relationship between the formations: the black-brown clay is incomparaiYl-y 
richer in calcium carbonat~ than is •he yellowish-red loam; the former 
contains a great deal of ferrbus uxide while the latter contains only the 
ferric oxide or only traces o~f the ferrous oxide; as a consequence, their 
other properties are likewise different. · 

The diluvial formations in the western half of the P'yana divide (west of 
the Inkino meridian) everywhere overlie various "variegated rocks" and 
partly also Permian limestones (Barnukovo, lchalki, etc.) and according 
to c.ll their features can be c:lassified with the type of light-yellow loam 
which is so widespread between the Volga and the P'yana. There is there­
for-e no need to discuss this area in ~pecial detail. F'inaJ..J.y ._'=it should also 
be noted that in the dark-brown clay and the yellowish loam}in the eastern 

1 The Vetoshkino loilrn and that ar Z.homiri's esrate even contain lumps of alabaster and raly.liorskitt· abo11t 

! I I 2 fnor [I '~t·mJ in Ji;;meter. 

z About 2 vcn;ts west of Zaisr near th'e villa~e of Svirina, the P'yana vallt'y i5 JOincJ by;, ~ully frorn tht: 

11nrth. Prof. 1\lellcr ohserveJ an entire suitt' of Jurassic rocks in the ~o.·alls of this . .:ully, overlain by clayey 

Jcpostted sanJ, 24 feet [7.:1 mj thick, li,.;ht-w,,y, ~o.·ith r.ue hnulJers ofrcJ quart?. s;lltdst<lll(' r,·achin~ I 1/:.:! 
feet [4'• ern] in Ji,lrneter (ibid., P· 21). When rhi~ ~ully lo.';1S exarnint·J by Sibirtsev ;!ltd r last SllrlllllCr, it lo.<IS 

cornrlete!y ob~cured by Jt·bris of lanJsli·ll-s. (lnly at its very ;tpex Jid l see I -,-20 kc·t [·1.-,-,;.1 rnj nl 

.~rayish-rello~o.· sanJ 1,·irh hlncks of f.1irly lo<)SC lL,:hr-gray s.lnJst<'ne re.lchin;; I s.•,:hen :tcr(lss idl!i' ,. <'lit 

from rt!e ln~o.·<·r hnri1nn. [ .1lso fmmd n:Jmewus h<.>ul,!L-rs of the s;l!lll' t<'< h ir; thl' nei.:hh,,rin,: lkl,l~. I .:n11ht 

the Jilt1vi.1l n;HtHe ,;f the:.,· ,,JnJs. Autlwr. 
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half ofthe region. typical krotovinas occur rather frequently (Shubino~ 
Kadom.ka, Kitovo, Kocht:novo, Lush-Pomra, etc.); in the western half of 
the region such krotovin.1s were encountered (by Sibirtsev) only once, in 
the vicinity of Ichalki. ' . 

··We shall now discuss the diluvial deposits of the P'yana- AJatyr - Tesha 
divide. Similar to the region described above. this area can also be 
convenj2ntly subdivided into two unequal parts. In the easte~n part. the 
deposits are underlain e:l(clusively by Jurassic formations, whereas in the 
western part the latter occuf' together with the group of ~v.a_:ciegated rocks 
which cwnpletely replace the Jurassic deposits in the no.Ethwe::;tern parts 
of the region. · 

·The structure of the diluvium in the eastern half of tbe region, as well 
as of the deposits of the Ala tyr - Rudnya divide, has been partly riiscussed 
above, Moreover, the diluvial formations of these areas are essentially 
the same as the deposits of the so-called Tat.~.r lands. The only difference 
is possibly the somewhat widf>Jr occurrence of light-yellow or reddish­
brown loess loam and the more frequent occurrence of northern bouldc>rs. 

According to the sections -down to 2 sazhens [ 4 .3m] and deeper -at 
r3arnukovo, Vorontsovo, Gag_ino, Apraksino (along the southern bran£h o!' 
the P'yana). Obrochnoe, and between Stepanovka and Kemlya (on·,..!he-
Ala tyr), the same uniform yellowish- gray loam forr.1s, with very rare 
exceptions {Knyazh-Pavlovo), theverygentle southern slopes desqmding 
to the Ala tyr and the P 'yarra: the relief of these slopes was described by 
us in the transverse sections. 

The diluvial formations ir. the wes·~ern half of the P'yana- Ala tyr _,,'Teshac 
divide, and partially also south of the Tesha, are totally different. Here, 
two diluvial stages are ~xposed in many localities, a clay upper stage and 
a salldy lower stage; both include small, but numerous northern boulders.·· 
Diluvium of this type occurs approximately from the meridian of the upper 
reaches of the minor .rivers Cheka and Pekshat) and becomes more dis­
tinctly developed in the westward and (especially) the southward direction. 

In addition to the sections described hy Prof. Meller, we would point 
out the sections of diluvium at the villages of Lukoyanovka, Mikhailovka, 
Silino, Neverovo, Arat. and Velikii Vrag. 

In one of the gullies (Platonov gully) at the village of Lukoyanovka, we 
encountered a section of a gray-yellow sand with brown, partly laminated 
ferruginous intercalations, but without visible CaC03 incluslohs and with­
out boulder a; the thickness of the outcrop was 2 sazhens [ 4.3 m]. 

At the southeastern end of the village of Mikhailovka stretches a narrow 
but deep gully with almost sheer walls. In this gully the soil layer 1 foot 
[30 em] thick is underlain by a yellow-brown diluvial deposit which is at 
least 6 sazhens [12.8m) deep. The upper horizon is reddish, clayey, 
P.pproximately 4 feet [ 1 .2 m] thick, while the lower. reaching to t!1e very 
bottom of the gully, exposes only clayey- sandy deposits with intercalations 
of pure yellowish sand and numerous boulders of fine-grained granite, 
quartz, hornfels, pink and red sandstone, white quartzite, and diorite, 
reaching a foot [30 em] and more in width. Sand intercalations are es­
pecially frequen.t at the bottom of the bluff; the sand is not very fine, the 
grains being about half a "liniya" [1 .25 rnm]. in diameter. 

At the village of Silino, in the Bol'shaya Vyazovka gully, Prof. Meller 
observed a .section of a deposit similar to that at Mikhailovka. The deposit 

j / 
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was undedain by mari one foot [ 30 em) thick. The same was also 
0bserved in· the gullies Dal'nyaya Vyazovl~a and Vysotinskii Vrag. At the 

~=-village of Nererovo, on the bluffs on the left bank of the Psha River {op­
posite the church), there is an exposure of variegated marl c,,::mtai~ng a 
yellowish- gray highly sandy depo~H 4 sa~he·ns [8 .5 mJ thick.· It c;;.F.:;;:(i~,"~ns 
rare and small boulders'CC::,f hornfels and quartz, and many sandy i~.? ... :>;.::::,;:-etions 
of irregular, mostly rounded shape, hollow inside and containing 'yibltowish 
fine sand. The diameter of these concretionE varies frort1 1 -- 3 1/2 inches 
(2 .5-8 .9 em}. 

~,' =c Immediately west of the same village, also on a bluff on the left bank of 
the Psha, the following section of a deposit was observed: the soil layer, 
1 foot [30 em] thick. is underlain by a brownish-gray clay 4 1/2 feet [1.4 m] 
thick containing rare boulders of granite, hornfels, and sandstone, 2-3 
inches [5-7 .6 em] in diameter; this is underlain by a sandy deposit 'J 1/2-
4 sazhens [7 .5 -8.5 m] thick; this sand is of brownish, yellowish, or white 
color, partly bedded; it contains an admixture of clay and numerous 
boulders of granite, quartz, hornfels and quartz sandstone; the boulders 
were not very big, ranging from a few "liniyas" to half a foot [15 em] in . 
width; in some places boulders are so m1merous that they form a kind of 
pebble-bed . 

. North of these localities, nearer the P'yana, diluvium is represented by 
yellow-brown Ear.dy-clayey deposits. On the Arat River, in the vicinity 
of the village of the same name, a section was encountered of loess-like 
diluvium n€arly 5 sazhens [10.6 m] thick. 

The structure of this section is as follows: 
1. Soil layer, 1 foot [~0 em] thiek. 
2. Yellow-brown clay with an admixture of sand, with numerous kroto­

vinas, 4 feet [!.2m] thick. 
3. Brownish-yellow, clayey sa.nd, with intercalations of grayish clay 

and (in the' lower horizons) of light-yellow; whitish and brown ferruginous 
sand, of total thkkness 28 feet [8.5 mJ. 

These beds coLtain rare small boulders of hornfels and quartz. More­
over' calcareous conci•etions 1-2 inches n .3-5 em] in diameter are often 
encountered. The sand and clay intercalations are slightly !::!Cntorted. 

By the Serdem River, near the village of VeUkii Vrag, clayey grayish­
yellow sand, approximately 5 sa·zhens (10.6 m] thick, with numerous 
boulders of qua:r.·tz, hornfels, di()rite, and sandstone, overli!'!J:l variegated 
marl. The sarne phenomenon is observed in the basin of the Se:rdem as 
well as at the village of Bol' shie Pecherki. A g:ranite boulder 3 feet [91 em] 
wide and severa~ boulders of red sandstone and diorite 1 -. 2 feet [30- 61 em} 
wide were found i·:~ the village il:self, and a boulder of shelly Permian 
limestone of Ichalld type,. as much as a foot in width, was found a'pproximately 
1, 1/2 versts from 1 he village. )} 

c /In the basin of t!1e Alatyr ......;. Tu;ha- P'yana, we did not succeed in finding 
any organic residt• es directly in the diJ.uvium. Here, too. such residues 

· cwere found either e>n the bottom of a gully or more frequently amidst 
alluvial deposit.-;. 

In concluding the discussion of the deposits in this area, I would add 
that krotovinas wpre encountered fairly frequently (in the loam) and mainly 
in the chernozem zone, as was the case in the entire southeastern part of 
the Nizhni Novgorod Province. 



A 1 1 u v i a l i 'D r m a t i o n s o f t h e s o u t h e a s t e r n p a r t . o f tr{e 
N i z h n i Nov go~ o d Province . As might be expected, the all!)·vlum in 
this area, like the analogous fo·tmations in the rest of E(Jropean Russia, is 
conditioned by the underlying rocks to a iar lesser extent than is the diluvium. 
Alluvium is uniform almostthroughout the above-mentioned regions of the 
Nizhni Novgorod Province, as regards both its fossils and its appearance and 
situation. For this reason, all these formations should be described together. 

The principal feature distinguishing the alluvium in this area from 
similar deposits in northern and central nonchernozem Russia is its oc­
currence almost exclusively in river valleys. In the southeastern part of 
the Nizhni Novgorod Province, alluvium rarely occurs on the neighboring 
divides in the form of bogs and extinct la!-es which are so widespread in 
northern Russia. During our four excursiont~ last summer, purely 
lacustrine deposits were encountered by us only 2 or 3 times. 

At the very boundary between the Knyaginin and Makar'ev districts, 
about 3 versts north of the village of Sintseva, Ferkhmin observed :a fairly 
deep, closed depression in a forest, 10 -15 sazhens [21 -32 m] wide. 
Probably the entire depression is filled with lacustrine deposits. Its 
uppermost, hithest part contains artificial exposures 2 arshins [1 .4 m] wide 
and up to 7 sazhens [15m] long. Here th\~ vegetal layer was directly under­
lain by a continuous freshwater limestone~ light-gray in color, of various 
shades. The limestone is highly porous, very lightweight, abounding in 
freshwater shells, and~probably of\ a fairly pure composition; this lime­
stone is used for the pt~oduction of·'Ume. 

I encountered a similar cast; near Kemlya, in the Lukbyanov District, 
on Filosofov's estate; Here, approximately 3 versts west of Kemlya, on 
slightly rolling terrain, there is an insignificant but wide slope incised by 
the Uryupinskli gully. In the upper third of this gul!y one finds a nearly 
vertical section 20-30 sazhens [43 -64 m] long; at one point this se,ction ,, 

, displays the following structure: 'l)} 
a) slumped chernozem, 1 1/2-2 feet [45 -61 cml thick; \\,','> 

b) grayish-white, very loose and light shelly marl with freshwater 8hells 
of near microscopic size and so delicate that they are pulverized by the 
mere touch of the fingers. The marl mass contai'ns a few isolated, very 
thin (1--2 inches [2 .5-5 em]) intercalations of peatlike deposits which 
are interrupted after a short distance; the total thickness of the layer is 
6 feet [1.8 m]; 

c) peat, in some cases very pure and of good quality, in others earthy with 
admixtures of black and bluish clays; both types contain thin, irregularly 
shaped veinlets of the abover.1entioned marl; the total thickness is 6 -7 feet 
[ 1 .8 ·- 2 .1 m]; 

d} blueand black extremely plastic viscous clays with an abundance of 
vegetal residues with a very large number of grayish-white marly spotR. 
This layer also constitutes the bottom of the gully and ii.s thickness i5 
10 feet [3 ml. .~ 

The layers mentioned above form imperceptible transUions, and there 
are continuous variations in their compositioil in the horizontal direction. 

Another very characteristic featur~ is that today,:-the site of occurrence 
of these very interesting freshwa.ter formatiorrs={whicflare also of practical 
significance) is not a closed depression but the upp;;;r" portion of a slope; 
obyiously, when this R rea was a lake the local topography had been quite 
different. 



Possibly a third instance of purely freshwater-paludine deposits iF; on 
the sides ~r the Krasnyi Vrag guHy, at a distance of half a verst fro'..n 
Azrapino. According to Zemyatchenskii's observations, the sides of this 
gulJ.y, 1 -2 sazhens [2 .1 -4.2 zn] high, contain an abundance of ligr1eous 
residues, roots, branches, bark and even whole tree truriks, the diameter 
of one such trunk being 8 inches [20 em]. Most of these residueF.; are mostly 
half decayed; completely black,, charred trees were also found; they all 
occurred in the grayish silt which constitutes the sides of the Krasnyi Vrag 
gully. 

No other purely lacustrine deposits were found, and even.'~hose mentioned 
abov£> obviously occupy comparatively insignificant areas. It may be added 
that meadows and bogs are exh·emely rare on elevated sitef; in the south­
eastern corner of the Nizhni Novgorod Province. Undoubtedly, this is one 
of the characteristic features of the chernozem zone of Russia. 

Thus, in order to study the alluvium of this locality we must examine 
the river valleys, but even these cannot provide a great deal of information, 
since· the local river valleys correspond to the general t}']Je of nearly all 
the Russian rivers. 1 The P'yana, the Alatyr, the Tesha, and all the other 
major and minor rivers of the te1·ritory under consideration flow across a 
fairly wide (from a few dozen sazhens. to 2 -3 versts) floodplain, usually 
including a large number of oxbow lakes. Most of the Alatyr valley, and 
the P 'yana valley at Sergach, Ichalki, etc., contains aJ.most pure sand; in 
other places they are boggy and rich in peat (the Imza at Knyaginin, the 
Rudnyc'J:'at Pochinki, the Alatyr between Kendya and Kochku:r:ovo 1 and 
especially the Styrsha River, etc.) which is always t.mderlain by bluish, 
viscous clay. in a majority of cases, however, in the fluvial formations 
sand and clay layers alternate; this structure is very clearly exemplified 
by the banks of the Azanka between Sloboda auct }'ogibelka, where Sibirtsev 
described the. following typical section: 

a) slumped soil layer, 1 1 I 2 feet [45 em] thick; 
b) dark- gray clay with numerous ferrugi~.oous t!~bules between a ''liniya" 

and half an inch [0.25 -1.25 em] in diameter; rr:an§ tubules retain residues 
of plant roots; the thickness of this layer i.s 3 feet [ 91 em]; 

c) brownish clay with similar tubules, 2 feet [61 em] thick; c 

d) dark clay with similar residues, 2 J I 2 f•aet [76 em] thick; 
e) brown clay with soft and less abundant ferruginous tubules. 3 feet 

(91 em] thick; 
f) yellow-brown diluvial clay with few boulders of hc·infels ancfl~hoksha 

I 

sandstone. /' ·· 
The mode of formation of. such deposits is very well illustrated around 

the Novozhenka River in the vicinity of the villages of Durova and Surochki. 
Accorci.ng to inforznation supplied by the local ·inhabitants, this was once 
a true hog in which a very insignificant brook made its way in the form of 
a chain of half-overgrown depressions. The channel of the brook gradually 
became deeper; the bogs were thus naturally drained and dried, the 
quantity and velocity of water in the Novozhenka increased, and th2 brook 
w.:.s even divided by islands into separate channels. Sibirtsev reports 
that the present banks of the Novozhenka are about a sazhen high at this 
site, composed at the base of the bluish-gray bog "suglei" with numerous 
r:esidues of paludine plan.t,:s.c and at top of the fluvial silty deposits which 
I 

I' 
1• !1,,kll• !;;1•.· \' Snosoby obra;~ovaniy.1 rl'cl:nykh dolin EvropciskotRossti(~lodes of FormaiiOII cf River \\ r~ 

)i \' .111<-y> 111 !:llrOpl',lll Russia). 18':8. 



become thicker each year during the springtime floods; a belt of ~rown 
silty formations was seen at the center of the section, the color being due 
to the very high content of ferric hydroxide. 

As everywhere else, the slopes bounding the alluvial valleys are high 
and bluffy on one side, gradual and low on the other. Mostly the low banks 
gradually merge with the neighboring water divide; nevertheless, in some 
places (e. g., in the valley of th~ Rudnya between Azrapino and .Pochinki and 
partially also along the southern branch of the P'yana) these loV.r banks are 
also terraced. Uniortunately, as yet I have had no opportunityof ob$e.!'vj.!!g 
the structure of these terraces. . · 

Such are, on the whole, all the 'river valleys in the southeastern part 
of the Nizhni Novgorod Provincel; it ma:· be added that mammotr. and 
rhinoceros bones are fairly frequently found in the local river depositE1, as 
in the rest of Russia, yet we have never observed these residues in situ. 

F o 1· m a ti on s o f i n d e t e r m i n a t e a g e i n t h e s Q u t h e a s t e r- n 
par t o_f the N i z h n i Nov go rod P r o vi n c e. The formations of the 
sandy territory in the Serga.ch District, between the P 'yana oil th_e one side 
and the Anda River and the villages of Bereznya, Fominki and Pogorel'ski­
Maidan on the other, are even more controversial than the above sands of 
the Alatyr basin. Over almost the entire region2 only quartz sand occurs 
on the surface and in the gu!lies; the sand is pure, loose and drifting in the 
eastern part of the tf~rritory, but more compact and clayey in th~ western 
half. The sand contains neither fossils nor northern0 boulders, and displays 
no relationship to the topqgraphy. At the top, these formations form a 
direct transition to soil, and they are underlain by variegated rocks. 

The structur~ of the sand is illustrated by the following two sections: 
1. Gully on the Buza. aLmg the highway leading from Sergach to Yanovo, 

approximately 3 versts southwest of the Sergach. 
a) fine light-gray dune sand, 1 foot [30 em] thick; 
b) black dune sand mixed with coal particles, occurring only in certain 

places,' 2 feet [61 em] thick; 
c) bedded coarser quartz sand, 12 feet [3.6cm] thick; 
d) variegated st()ny marls, multicolored at top, 10 feet [3 .0 m] thick. 
2. Gully at the village of Tolba. Ac•..:ording to Ferkhmin's 9escription. 

the sandy vegetal layer is directly underlain by (\l) l~ght-gray quartz sand 
which forms a gradual downward trarisition to b) red-brown ferruginoud 
sand with a characteristic false striation of the Bol 'shoe Murai:i.'.hkino type. 
The total thicknes1:1 of these sandy formations reaches 3 oazheus [6 .4 m]; 
at the base of the section there are variegated marls of various colors and 
sands about 1 1/2 sazhens (3.2m] thick. 

All other sections which we saw in this region arc the same as the above 
two sections, though less instructive. 

It would, therefC' 1-e. be difficult to attempt to establish the age of these 
sands. In our opinion, the following facts might serve as a certain indica­
tion. These frJrmaUon.s, occupying an almost continuous area up to 20-
30 versts long and 1,0 versts wide, are found on water divides as,well as 
lowl~~nds, a rare phenomenon in the region of dilu.vial sands. In the region 
under consideration there are neither northern boulders nor diluvial light­
yellow lo;:;.rr. ·.v~!.;:!i. i;; so ·,~,iJ.esprea.d north and southwest of the northern 

1 Because ,1f the many sinkhules in <he P'yana valley, the structure and fomJation of this valley have certain 
specific features, but these O(·ed not be discussed ir: detail ,lt this ;uncturc. Author. 

1 v.'!th the only ('Xccrt!on nf the environs of Sergach (north), Kladbish.:llc, Kuz'minka, Tombulatovo and 
Maioe AnJosovo kast), 
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b~anch of the P'yana. The region of sand forms an "islandn amid variegated 
· . rocks and 'Jurassic deposits, bedding completely conformable with the 
""=:4o~rm~t'. As we have seen, in the vicinity of Tolba these beds even form 

a tra-nsition to sand deposits of the system of variegated marls. 
It would be alm<:>'st equally difficult to establis/n the·~origin of the quartz 

sands stretching along the northern banks of the southernand northern 
··~~)\branches of the P 'ygna. The transverse sections [Figures 1.....,. 2] show that 

·the northern slop~-s-desc~pding towards the P'yana are relatively ver~( 
steep and rise toward the water divide line in very irregular .terraces;~ The 
sands in question at various heights cover these terraces; in some places 
they are continuous, but more frequently they alternate either with diluviw 
learns ozo with fairly large bare patches (on hummocks) of bed.rock. There-

·. /-fore it is difficult to assess ihe true width of this belt, which is half-;_;S:cc..¥!-?''i'st 
.. wide in some places, but i'n t1~hers ni~y reach 3 versts and more. In some 

instances this belt merges with the sands of floodplains, but mo~,Uy they 
are s'eparated by ~,~\j)fs formed. by variegated rocks and Permian limestones. c 

J'he sands -merge w1th the 'I'olba sands between Semenovskaya and Sta.raya 
· Berezovka, as well 6.s between Yanovo and Pustyn 'ka. 

,, I cr,ossed this belt, in the regiq~~ of the northern branch of 'the P 'yana, ',~5~?; 
, six tim'es: between station B~rezovka and Maloe Andosovo, between 

") :Yanovo and Sergach, between Pustyn I ka and Krutets {the width being 2 -3 
(J -,versts from Pustyn 'ka), between Kamenishchi a.nd Yakovleva (1 verst), 

Vaglusy and Bakaldy (approximately 3 versts from the former), between 
Perevoz and Velodemanovo (apyroximately 1 verst). In the region of tffi~: 
southern branch of the P'yan~}f§t1~"'_Jhis belt at Surochki, at Baron Zhori\4-
ni's farm, west of Vetoshkino, betv{een Bar:nukovo and Pogibelka (3 versti~>. 
between Ichalki arid Myrmyzhi (approximately 2 versts from the former. in 
the form of bare patches of sand). Unfortunately, neither I nor my as sis-· 
tants succeeded in observing sections in this belt. I can· only state that 

,, the ,occurrence of northern boulders is more frequent on the~e sands than, 
tJ anYWhere else in the.southeast'•rn part of the Nizhni Novgorod Province • 

. :<~ · In view of the above, it wou~d be difficult to state the age and origin of 
these sands. Nevertheless, there are grounds to assume that they e.re 

" eluvial and were'produced by the reworkingof local formations, some 
older'and some diluvial. Our conclusion was drawn on the basis oi the 

. ,· 

following circumstances: 
1. Northern boulders are particularly abundant in these sands. :~ 

2. These formations occur on the high banks of the P'yana where 
obviously the erosion of clay. CaC03 , and humus must have been the most 
vigorous .1 

3. A similar phenomenon is observed throughout the southeastern 
corner 'of the Nizhni Novgorod Province wherever the topographic conditior.s 
are suitable. For.~instance, Sibirtsev observed that a.llthe high banks of 
all the left tributaf~i~a of the southern branch of the P'yana are covered b;­
soils, both chernozem and nonchernozem, which contain considerable 
amounts of coarse quartz granules. An example in the chernozem zone is 
the Norma River at the Akhmatovo station, where a belt of very dark, yet 
quartzy-granular· soils stretches along the high bank, or the Ezhat River 
1
•7 for obvious reasons, tt~is phenomenon C.11lnot havt~ been as vigorous on the ,Kentle southern slopes towai·u the 

P'yana. Moreover, the gentle slopes were simultaileously subJe'.:tcJ to th~· reverse pron:ss, the Jeposition 

of clay anJ humus. Neverthele5s, in certain places (at Gaglno, uppusite Surochh:, Lornal<ino, at Yur'ev, 

er.:.) .1 cntain enrichrntont of the soils was observeu on these slopes too. 

7! 
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at the village of Ushakovo, where the same phenomenoa is even more 
pronoW1ced .. Within the belt .of forest soils, one may indicate the high bank 
of the Ezhat opposite the· village of Chirgushi, to the slope descending 
tbward the A ratka,. at Sychenki, etc. Th.e same pattern is presented by 
the gullies., If the divides between the rivers are narr'ow. they may be 
completely covered by soils which contain more sand than does the normal 
vegetal soil of the same type. Sometimes the eluviation of clayey particles 
from soils proceeds so energetically as.,to leave nearly pure quartz ~and 
in situ. ··This phenomenon is marked on ~specially steep and hummocky 
slopes descending toward the rivers. 

Many similar instances were observed by my other companions during !he 
excurs.i.ori of 1882 over the,~~ntire south1eastern part of the Nizhni Novgorod 
Province. ~, ' 

Thus, all-- or at least a very considerable part- of the sands under 
consideration must be classified with Trautschold's eluvium . 

. Soils of the southeastern part o'f the Nizhni Novgorod 
Province. My pedological investigations of this area were performed 
mainly in the summer of 1882, wherea8 my schematic soil map was first 
8Ubmitted to the Free Economic Society in De~ember 1881.1 ·-.· -

I therefore became extremely interested in soil investigations of the Nizhni 
Novgorod Province because Jhey would serve as a check and application of · 
my scheme to a particular case . • • This ~int<n~st was enhanced still further 
by the following specific features of the area sdected for our studies. 

The sguthern half of the Nizhni NC>vgorod 'I.)rovince lies just on the 
northern~- the most complex boundary of th~~,c-h~-r~"l··,J:zem zone of European 
Russia. ~~c--' 

The soils of this particular territorY were the ~Jubject of the largest 
numbel' of controversies among our- investigato,rs and the latest inves tiga­
tions 2 even completely denied the presence of true chernozem in this area. 

Since the time of Prof. Mel1er 1s work, this region is known to contain 
at. least four different formations in addition to the deposits. One of th'ese 
formations, the Jurassic formation, even includes combustible shales which 
contain up to 19% volatiles. 3 · 

Meller was also the first to establish the fact that.the deposit itself, 
which commonly serves as parent rock for the soils in this area, can be 
divided into three significantly different types: sands, yellowish -red loams 
and dark-brown clays. 

It is obvious, therefore, that the variety and various deviations of soils 
in the territory under consideration must have been affected. If one also 
tak~s account of variations in the topography arid vegetation, H is easy to 
understand my scientific interest in investigating the soils in the southeastern 
part of the Nizhni Novgorod Province as well as my misgivings with regard 
to the applicability of my own scheme. For this reason, as well as on 
account of the desire for a detailed study of the effect of various geological 
factors on the soil, the scope of the pres.ent chapter is broadened. 

In the course of this detailed investigation, I crossed the southeastern 
pad d:-:'-the Nizlmi Novv.orod Proyince without my assistants, along four 
routes, wlth the results presentedin the following table. 

p,, k II,. h ;t ,. v. Sl<l!e:nati.-lw~k.1y.l f1<'''hVCIIII;ty:t k;;rta •, herno.~t'lli!l<li rolo~y Evr.,r,··~h<li 1\nssii ( s, IJC'Tli:lli<' 

Soil t-.!.1r ,,f tilt· Chemo.·cm Znnt· d E11rope:lfl R11S~ia). ! :-l!-!2. 
2 t-.h· II·-· r; lhiJ., p. :1~·. 
l 

~: l' !It· r. Thi,J •. rr· 6;;, ff. 
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Soils of tht· Southeastern Part of the Ni;~hni N.1vgoroJ Province 
first, caste rlllllOSt route 

r.,,, .1!iry 

I. '' vcr~is ~.,uth of Lysknvo, in thl' 
t--Ltkai'L'\' Distri< i 

2. Ratutino, in the Knyaginin 
District 

:J. Osrrovsl<ot•, in the· Knyaginin 
DiHri L t 

4, Dolgoc. 111 tht· Kttyaginin District 
,-,, Troitsko(•, in tht· Vasil'cvn 

District 

ti. ·I versts northwest of L<.·shchcvka, 
in tltc Vasilt~vsl< D!strict 

7. Stolbishch'f. in the Serga," 
District 

8. Stolbishchi. in 'the Serga,.h 
Dfst r i<t 

fl. t I 2 verst north of Tombul;;tovo 
in tltt: Scr).!ach Distri<t 

I 0 •. At Bcl'shoc And5'sovn. i!l tlic 
Serga<h District 

11. l/2 verst north of Starinskoc, 
in the Scrgach District 

I 

S.:~rnrling site 

'~vd fit:ld, heavily 
llla rwrt:d. 

Ditto • 

lliuo . . .. . . .. . . .. . . . 

Thid<ncss 

7'' [18 em] 

10" [25 em] 

I 'I" (:n , mj 

Ditto • 
Dittp . 

1'2" 

.11 'fi .. 
J{ 

(:ri em] 

[4 :1 c nJj 

1-.!iJJ!e of .1 gcmlt.- slope ·b~P'' [:>:l crn) 
'~--

Top nf a ~~ctlllc hill, on 

"zaklech"' ..• 7"[1tlcrnj 

Bntrom of a sltJflC ••.•• ·• 1'4" [•10 cmj 

Levclsitc ..••• 

Very gentle slope Je­
cenJin! toward tilt· Anda 
River ••..• _, ••.••• 

Tilled fieiJ at lov.er thircJ 

nf the slope .•.• _ .••• 
Level tilleJ fieiJ, typical 

l'll"(',!:lcn~J 

1'8" (iOcr11) 

I 'II" [:,d t·rnJ 

llumus, Hygroscopic 

T(; vtatf!r, 1o 

1.140 

-1.0 I 

~7. 7 I"~ 

7.213 

I 1.00 S,Oii 
12. I 1/2 vcrsts south of the s!ation 

of Bcrczovl<a, in the Scrga h District 
l:l. The same site 

• he rnozt• rn •• 2 I f)'' [7ti em] , I O.O!:l 4.00 

14; Betw~:en Akur.ovka anJ flcrczovka 

IS. -, vcrsts south of Lyslwvo 

lti, Rawtino, in the Knyaginin 
District 

17. At village of Solov'cva, i~J the 
Knyaginin Dis:~in 

18. At village of Nnvcn'kaya, in the 
Knya).!inin D!strin 

i ~-~. Ar Pntarovo, in the Knyagin. 1 

District 

forest soil ••.•.•••.• 

Left bank of the P'yana, 
sanJy eluvium ••• 

Second route 

Left bank of the P'yana 
sanJy eluvium. 

Ditto ....•..•.... 

1-.l..trnllt>J tillcJ fielJ, miJ­
Jle of a gentle slope •• 

Tlllf'J field, rniJdlc of .1 

gem!<.' slope 
Di ttn ••••• , . , , •.•• 

I' (10 , rnj 

I • ClO ern) 

7" (I !:l em] 
10" (~;, em] 

1'4" (40 em] 

1'.1" [:!~ern] 

I'I"1" (4:! ern] 

20. :1 vcrsts nonh nf Krutets, in the 
Kny;1).!ini n Distri• r 

Elevated ievd tilled fic!d - r_:1''2" [1:-, t:ill) 

21. 1 I~ vc rq nnnh~o;est of Tolh.1, in 
the ~~ .. r~a< il Distri< t 

~~~. :1 versts north of 1-.lokryi 1-.lai.l:Jn, 
in the :;.:r,._::tch IJ!stri<'t 

'.!:l. ·l vcrsts north pf Po~orelovsl\oc, 

111 tht Kn~·.1ginin Distri<·t 

. :.:. '111<' 1iu,:,1 ..tt Sn_.;.h h 

.:7, I ver'.[ >nuttl ,,f YJII<'V<', Ill tlJc· 

:x·r.:.l• iJ 11istri, t 

TilkJ ficiJ on the lo.,.·cr 
thiiJ of a slope • 

OJ,! oal< forest on a le vcl 
s 1 r l' • • • • • • • • 

1.<.-;vl'] til!ed ficlJ 

Ditto, ...•. 

1 ... · v~: 1 r.1sw r,· ••• 

: i I kd fit' j,j '•r< .1 s lnpt· 

--~-----~----------------·---------~-------

_, 
. ' 

i -

I'[~!OcmJ 

tl" [20 c rn] 

d" [20 end 
J()" f~', l"rll] 

·l"ilucrn] 

I', .. L'•:l L"rll I 

- . -. 
·--'--'---

·1. 21 

1,140 

I • :i: l 

2.21~ 

2. ~).'J 

o. tili7 

~~ j __ l_.·_lll-

I \ -~ 

\.) 



Locality 

28, At the village of Shuhina, In the 
Sergach Dlmlct 

2'1. 1 verst east of-Tartalei, In the 
Sergach District 

:'10. The same site 
:n. 1 verst west of Urazovka, in 

the Sergach District 
32. 1 verst north of EurJovishche, 

of the Sergach Dlstri ct 

33. 11 versts north of Mangushevo, 
In the Sergach District 

34. At the very edg~ of Mangushevo 
3:1. 1 verst east of Aleksandrovo 
3!).· 10 versts north of Cherpavskoe, 

between l.lg~rld and Kl~ovo, In 
the Sergach Dtstrict ~~\\ . 

. 17. 1/~ verst north of Cherfavskoe 

.18. Between Chernavskoe and 
Churklna, 3 versts from the former 

t9• Sarga, in the Sergach District 

40. 4 versts south of RabotJd, in the 
Makar'ev Dlsrrict 

41. Chernukha, in thec~Knyaginln 
District ·· 

42. Gorodlshche, in the Knyagif.:in 
District t/ 

43. 1/2 verst west of Kholyazin~~\~._ 
in the Knyaglnin District '' 

;:.~:. Grlgorovo, in the Knyaginin 
\\,_~\isttict _ 

4:1. 1 verst north of Murashkino 
4ti. :1 ve rsts south of Bol'shoe 

Murashkino 
47. The same site 
48. 1 ver~t south of Rozhestveno, 

in the Knyaginin District 
4!'1. The same site 
.10. Approximately I 0 versts north­

west of &uturllno, In the Knyaglnin 
District 

.'II. Immediately north of Malye 
Val~usy 

!',2. Bet"Necn Malye and srednie 
Valgusy (Volgly), In the Knya­
glnin Dimict 

.'l:l. 2 versts south of Buturllno 

Second route ( ccntinued) J-. ''! 
Sampling site 

i.J.:vct long fallow land near I 
the bluff toward the 

Thicknes• 

P'yana •••• , •·•• • • • • 2'2" (66'cm] 
PlowJand at the bottom of 

Humus, 
o/o 

10.40 

a gentle slope •••••• " 
Top ;~f a slope .•• , , , ••• 
Le vh'~tUJ_c d fl c I J • • • , • • 

2'6" (7G em] 7.17 

Level long fallow land .•• 

Ditto .• ....• , ..•..•. 

Df tto • • I • , • • • , ••••• 

Forest soH •••.••• 

Level tilleJ ffe!d , ••••• 

Ditto ....•......... 
Ditto .. I ••••••••••• 

High level field, but near 
the bluff toward the 
P'ya:na .... c: ·, •••••• 

Third route 

Level manured plowland 

Level tilled field •••••• 

Ditto . , .. , ... , ..... 

Tille'' field, 'middl~ of a 
ge .1' lc slope •••••••• 

A field at the bottom of 
the slope descenJing 
toward the Udomka River 

Leve I tilled field ••.••• 
Middle of a gentle slope, 

long fallow land •••••• 
Top of a slope •••••••• 
Lower third of a gentle 

slope I I e • e I 1 I I I I I I 

Top of a slope •••••••• 
Old forest on a le ve I si tc • 

Dltto .............. . 

Field at the m!ddlet of a 

n" [2:J ern] 
1'9" (~:1 ern] 

'10" (I:IG em] 9.877 

2'7" [79 em] 14.767 

2'8" [81 cmJ 
11
)3.565 

10" [25 em)· )\ 
2'4" (71 em] .~ 

1'8" (50 Ciil] 

1 '6" [46 em] 

1 Y' (25 em] ,,1 

G" (1fl cmj) ' ll 
II 

8" (20 em] ' 

1'(30cm) 

1'4" [40 em] 
"':::'-

1 '1" [3:$ em] 
1'6" (46 em] 

l ':1" [38 em] 
9" (23 ern] 

1 '7" [48 ern)(' 
8" (20 cn;~/i 
9" [2:3 em] 

9" [23 em] 

B. O!l5 

11.:354 

0.91 

::1.41 

7.54 
5.85 

3.91 

gentle slope •••••••• 

1

1 '6" (46 em) 

I 

Hygroscopic 
water, o/o 

4.00 

3.871 

5.40 

4.17 

3.041 
3.801 

0.86 

2.04 

2.448 

2.41 

Field at the rn!JJle of a ., 

gentle slope • • • • • • • • 1 '6" (4--6'_c_n_l_]-L-----'---
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Third route (conr.:nued) 

Sampling site Thickness Humus, Hygroscopic 

·------------------------------+---------------------~---
o/o water, o/o 

fi4. Approximately 3 versts southeast 
of Uvarovo 

.'JS. Between Yablc.:tka and Poglbelka, 
In the Knyaglnln Dl!trfct 

56. l verst south of Pogibelka, in 
the Knyaginin District 

. 57. Another verst further south 

:,a, Approximately 1 I/2-2 versts 

east of Barnukovo, In the Knyaglnln 
District 

-~1~' 5 versts south of Barnukovo 
(( 
\\ 

~0. I verst east of Vorontsovo 
ei_~ :1 vcrsts southcact of Barnukovo 
62~\ 2 verm north of Vetoshklno, In 
th~, Sergach District 

63. ( 7 versts north ofVcroshkino, 
\~-,_ - '( _./)_ -

tow l>\<~1 Surk I ~)'"'>:':: 

64, Ve-toshkino, ['he Po!yanskaya· 
forest estate 

6S, Vef.:)~hl<Jno, approximatelY 3 
"."'vers_!!_southwest of this village 
~·~{:~L <:)pposite Veroshkino·, the 
"'~f'refnoe plot, on the left slope 

descending towards the P'yana 
67. The same site, tfie Tyap-

kfnskli farm ~:-. -·=::::.--

68. Gagino, in the Serga,d1 ' 
District 

Gg. 2 vcrsts south cf Surochki, in 
the Sergach District, on the left 
bank of the P'yana 

70. Molchanovo, In the Sergach 
District 

n. 1/2 verst sm.:th~f Peresekino, 
in the Se rg.1ch Oi~Wict 

72. l<llmovskfi farm, south of 
Peresekino 

73. 1 verst south of Matesevo, 
in the l.ukoyanov District 

74. I verst north of Yaz, in the 
Lukoyanov District 

75. :1 versls south of Yaz 
'lo. IO versts north of Kemlya, in 

the Lukoyanov District 

77, Vlc!nlty of Obrochnaya, in the 
Lui<oyanov Dlstrlcr 

78. I verst south of KP~gudy, In the 
Lukoy.anov District 

7\l, 1 verst south of Kemlya. in the 
Lukoyanov District 

80. S!<"panovk.1, in tht~ L.uiwya:Jov 
District 

Elevated level site, forest 
soil . . . . . . . . . . . . . 

Level site, forests •• • • • 1 

i..evel site amidst deciduouJ 
forest • • • . • • • • ••. 

Field at the bonom of a 
gentle slope ••••• , • , 

Field on a gentle slope 
descending toward the 
P'yana ............ . 

Slope descending toward 

i 'II" [.58 em) 
8" [20 em) 

8" (20 em] 

I'G" (46 em) 

2'4" (7I ern) 

the P'yana ••••••• , • 2' [61 em] 

Ditto ••. , ••.•• , • • • • 2'6" [76 em] 

5.00 

Ditto, ••••••••••..•• 2'6"[76cmj 5,04 
Elevated level site on 

"zaklech'u • ~~~~-] •. 
Dltro . ..... i~- .. 

. . ' . . ~·" [20 err;! 
1'-4" [40 e:mj ·. 

level tilled field •••.•• l'IO" f5.':i cml 
- '-·-;_~~ ·-:· __ ... ~ .JI 

8.42 
-- ~-----

Deciduous forc!~t • • • • • • 'l" [I8 em] 
t·;·l -;=::_~ 
~! ~, .. ( 

Old alluvial vall~y'?f the 

P'yana ••• , • • .. • • • • 3'6" [I 06 em) 

Ditto ••••••••••• , • • 2'8" [81 em] 

Southern slope descending 

toward ~he P'yana • • • • l'fl" .~53 em) 
Southern gentle slope 

toward the P'yana • • • • 2'6" [76 em] 

Upper third of the sa me 

slope. • • • • • • • • • • • • 2'I" [63 em] 4.1'/ 
Level slte, forest sofl • • • s~· [20 em] 

Level t!llci.l field • • . • • • 8" [20 em] 

Level tilkd field cieared of 
forest ., ..••••.• 

Ditto •••• , • • • • • • , 

Forest soil on a level site .. 
Forest soil with pieces of 

coal ............. . 
Southern slope descending 

tow aru the A latyr 

Level :illcd ficiJ •.•... 

Southern slope descending 
toward the Alatyr •• 

Level site, tleld •••.. 

75 

II" [28 em] ~1.68 

8" (20 c:m] 4.06 

5" (13 em] 

4" (I 0 cmj L 2.50 

2'~ .. [74 (;m] 
2'0"' [61 em] .. ·· 7.2() 

3'2" (%ern) 
.1" [8 em.] 7.41 

2.1fl4 

2.53' 

3.3I 

3.~8 

.!.93 

1.94 

0.44 

:1.86 
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ThirJ route CcontinucJ) 
-----------------,---

--r-------~------~--------

Locality 

81. Permecvo, !n the Lukoyanov 
District 

82. 1 ve r.sts so111hwest of Slobodskoe, 

in the Makar'ev District 

Wl. 2 vcrsts north~est of Sosnovka, in 

the Knyaginin District 

!H. 1 verst north of Kurlakovo, in the 

Knyaginin District 

8~. I 1/2 vents south of Vershinino, 

in the Knyaginln District 

86. Approximately 1 verst south of 

Vel'demanovo, in the Knyaginln 
District 

87. Polyana, in the Knyaginin 

Dlstri ct 

88. Zaklyuchnaya, -In the Knyaginin 
District 

89. Bol'shie li<e:nary, in the 

Knyaginin !::listlict 

90. l/2 verst north of Ketrosya 

91. l:l versts north of !chalk!, in the 

Knyaginin Dfstricc 

92. 2 1/2 versts north of Ichalld 

9:1. 1 verst north of Sliarapovo 

94. 1 verst north of Kaklno, In the 

Sergach District 

~)!:-. 4 versrs north of Itrnanovo. in 

the Sergach District 

9ti, The same site 

:17. Chirgushi, in the l.JJkc)yanov 
District 

98. Merlinovka, in the Lukoyanov 
District 

J'l. 1 versts southeast of Tol'skii 

Maidan, in the Lukoyanov District 

00. VJsilev-l\1aidan. in the Lukoy-
anov District 

01, 1 verst south nf llere•:ovka, in 
thl' Lukoy;tnov Di~.trict 

02. 1 verst south of Aol'shie Puzy, 

in the Luknyanov iJistrkr 

O:l, Sornehh,lt further SnLJth, ~) 

vnsts to Pochinki. 

04. Arx·x of ~hc L.raJnyi Vr.1~~ 

. ~ully ncar P,whinki. in the 

Lul<ny.llll'" IH<orkt 

1 Sampling site 

Level tillcJ field •• 

Fourth, westernmost route 

Manured l~vel tilled field 

Ditto •• 

Dltlo •.•.•• 

Le ve 1 site at the forest 

edge ........... .. 

Elev J ted r i lied field •••• 

Manured level field 

DittO ••••• . . . . . .. . ' 
forest so!l •••••• 

Level tilled field ••••• 

Elevated tilleJ field ••• 

Summit of a low hill •• 

Level tilled field •• 

IJftto ••.•.. , ..••.• 

Southern third of the slope 

Upper third of the slope • 

Middle of a gentlt! ;lope 

toward the river •••.• 

Level field •••..•••• 

Middle of a gentle slope 

High level field ••. 

Level field 

Ditto •• 

Ditto , . 

Le ve 1 ci ll' •• 

Thic: kness 

2'1" (63 Clll) 

.'i" [t:~ em] 

ti"(1:'icrn] 

1'3" [38 em] 

9" (23 em] 

7"[I8cm) 

7" [18 ern) 

1 '2" [:J6 em] 

1 '3" [18 em] 

.5"(13cm] 

. 

l '2" [3f, ern] 

2" [•1 em) 

1 '9" [fl3 ern] 

1'9" [.'i3 em). 

8" [20 ern] 

1'6" [4ti em] 
1 '2" [3.5 em] 

1 '6" [4G ern] 

1'1" (13 em) 

G" [I '1 em] 

2" [til ern] 

,, 
2 '·I " {7 ~/'c 111) 

1-iumus, 

'7o 

9.97 

1. 70 

:), 784 

7.U 
6.9 

.1.49 

4.90 

G.Otlti 

I 

Hygroscopic 

water. ~·0 

4.96 

0.!12 

1.77 

2.84 

0.',, Pl'lya- Khovanskav.1 Fort'S!, levci sire . . 1 0" [2:1 <'ll}c- I 

Kllnvansk.1y.1, in till' Lukny;lll<'v 1 
Ot;, ~ verns south ,,1 Pl'!ya MldJlt: ,,f .1 slope . ____ __..__~_··_tl_"_[_tll v~n) ·),,j:l __ ll_·_t._J_O_' __ 

f)i sr rt_·,_t ___________ ··--··· _____ , ___ L_ __________ _ 
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Fourth, westernmost route (continued) 

- - - Humus, Hygrosccpic ------

Lor. a! ity Sampling site Thick-nelS 
o/o water, o/o 

I 07. Simbukhovskii-Farn~. belonging ·A ~entle r.lope at a forest 

to Fllosofov, ncar Pcla-Kh(jvar.skaya edge •..•...•..••• 3' (91 em] 1 t.i. 11 G.05 

~ 08. Dlveev-Usad, in the L.u koy a nov High 'field near the bluff 

Df stri et ' toward tbe Rudnya . " . . 2'4" [71 em] - -c 

I 09. Betwe,'fl the Marcsevo village Top of a f;lope •••••••• JO" [25 em] - -
and the Maresevo Farm 

i1 o. 1/2 verst south of the village of Southern, very gentle . 

Maresevu, in the Lulwyanov Dlstrict 1 slope;: lower t~ lrd . . . . 2'8" [81 em] - -
,-'/ _ _..._,;.k...._ 

r 

1 Samples from the southwestern part of the Lu~;oyanov District will be inclucJed ln the next section. 

-~>:~I 

~;·; I 
The above data~~ahd those rec1orded in my travel logs lead to the following 

general conclusions concerning/the soils in the southea">tern part of the 
Nizhni Novgorod Province: i 

1 . Soils more or less resembling chernozem (containing up to ffo/o and 
more humus) extend as far as within 15-20 versts of the .Volga. 

2. Trav~~rsing the northern boundary of chernozem (in the direction 
NW -SE) .there is a generc>.l gradual in~rease in a) the humus content, b) the 
dark color, and c) the thickness of the soils. 

3. An essentially similar phenomenon may be observed when crossing 
this boundj~ry from west to east. In addition to the preceding table, the 
data in tfi~· following small table confirm statements (2) and (3): 

1. 
2. 
1. 
4, 

!"). 

6. 
.., 
'· 
8. 
:J. 

l o. 

Divide betwe_en the Volga and the P'y,lna •.•.••••...••.. 

Eastern half of this region ••.••••••••• , .•••..•••••. 

Western half of this region .•.•••••••••...••••..••• 

P'yana divide ....... , .... ·---·::-•~ .•...... , ........ . 
Eastern h;llf 0f this region ••••• 

1<:r ................. . 
Western IJaif ofthis region .•.••••••.•.••• , .••••.•. 

Divide b·~t~<.·een the P'yana and the Alatyr •••....•••.... 

Eastern half of the region .•••• :,., . ••..•••.••. , .•• , . 

Western half of the region ••.• ~- ••••• , ••.• ':-, •...••... 

Southern store toward the i\ laryr1 
••••••••• ~ , • ''" •••• , 

Mean thieknes~ 

of soils 

I '0" [:-!0 ern] 

1 '1" (:!3 ern] 

I 'i" [33 'un] 

l''i" [4:) em] 

1'8" (.C>I ern] 

!'!" [:!8 ern] 

1 't.i" [4.'"> em} 

I '.'i" [ 4:1 c rn J 
I '7" [48 ern} 

2':1" [G!) ern] 

Not all the soils mentioned fit our scheme; this is not only quite natural 
but. even inevit<.tble, because of the reasons given on p. 72. One of the 
foremost f<H~tors interfering with the normal. distribution of Hussian cherno­
zems is doubtless the petrographic character b'[ the underlying (parent) rocks. 

As mentioned before. all the deposits over the territory in question can 
be readily and naturally classified into the following three main types: 
a) those lying in the regioh of Jurassic formations, b) thos~ in the region 
of the so- called variegated rocks, ~1nd c:) thoRe among the quartz sands of 
indetl'rminate age. These three types of deposits differ drastically in the 
1 I ,JiJ nor JivtJc rill· rnrttory 1:--in.: hcyor~cl the Alatyr inw !'-''J ttalvn he< au~(· nf rhc .:rc·ar Jiffercmc hct~o.ecn 

th<· 1'.-t.cm rll<. ;,~ t·asr .lit•: ~o.c•t ,,f tilt' f'u,:nyJ, '" th.H the l'flPfrll<!ll\ Jifft·rl'll<·(· in till' onib nf thl"~c t~o.·n 

fl·~~~~'tP· i~ ~r: thi·· ,_ ~t~L· it:>i .. :ni (i~ .1nt. :\t!tLor 

7-> 
I 
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petrographic, the chemical and the physical r-espects, and naturally trans­
mit their specific characteristics (composition and properties) to the soils 
to which they give rise. 

Regarding the deposits in the southeastern part of the Nizhni Novgorod 
Province, types (a) and (c) differ the most sharply from each other. The 
fo~mer is highly c:layey, rich in carhonates and partly also in ferrous 
oxide and organic substances; the latter is poor in all these constituents, but 
is rich in quartz sand. Consequently, the former is compact and viscous, 
absorbs and retains large amounts of wate1'. ie scarcely permeable to air, 
and therefore the organic substances in it are well preserved; its natural 
color- is darkish gray. The physical properties of the latter type are 
diametrically opposite. 

The remaining deposits of type (b) occupy an intermediate position in 
this respect. 

Obviously, the vegetal-terrestrial soils which form on parent rocks of 
so widely differing properties cannot be identical even if all the other· 
conditions of soil formation are the same. Indeed, this is confirmed by the 
geological and soil maps of the southeastern part of the Nizhni N ovgorod 
Province which are at my disposal. Thus, it has been proven for the first 
time that not only the deposits, but the soils also are genetically related to 
the ancient bedrock formations. The strong influence of the bedrock is 
further indicated by the following two facts. 

The unusually rapid ipcrease in humus content in soil occurs on thl~ Tatar 
lands and partly also in the Zapochinkovskii "'i'erritory; consequently, it 
occurs precisely over the territory where the Jurassic marls and clays 
participate most intensively in the composition of, deposits and often them­
selves serve as the subsoils ("zaklech'''). 

The abnormally low humus content coincides with the region of quartz 
sands. The most vbid examples are the soils of the northern slopes 
toward the Alatyr, of the Tolba-Andosovo area, of the areas between the 
Rudnya and the right tributaries of th0 Moksha, of the steep northern 
slopes of both branches of the P'yana and of the other rivers and gullies. 

However 1 deviations of the soils from normal cannot be entirely explained 
by the nature of the parent rock. Between the P'yana and the Volga and over 
most of the Alatyr -Tesha.- P'yana divide the parent rocks are usually 
fairly similar both in composition and in structure; nevertheless, here too there 
are very marked variations in soils in some places. Wh~_t, then, are these 
places? They are a) the highest portions of the divide 1 especially where 
it is narrow, and b) the gentle slopes of river valleys. On the former. the 
soil is thinner and poorer in humus th&n would be expected; on the latter, 
the opposite is true, though with a number of exceptions. ,-There is no doubt 
that the m:1.in causes of this phenomenon are the topography and partly also· 
the vegetation.! 

The water divide between the Sundovik and the Imza, the region be'i,V('>en 
the upper reaches of these rivers and the northern branch of the P'yana, 
the western half of the P'yana divide and the eastern part of tb~ Alatyr-· 
P'yana area (see the sections) and many other areas are poorer in humus 
than might be e:<pectcd on account of the grounds and the geographic position. 
They are always elevated ?latea.us, usuall~· very hilly, !o::.· the most part 
dry and sometimes rich in eluvial sand. These conditions inevitably lead 

1 Tho: ·••'.t' <~Jhl the .;hsolult' ~kvation of the Jfl'.l in qul'~tion cannot have any influence in this res~cr because 
tht·w r"" s•,il-f<arning fa<rurs .He nearly uniform in lht' so;Jtheastcrn parr of the NL,chni NovgoroJ Province. 

Aurllor. 
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to the runoff of atmospheric waters in nearly all directions; sometimes this 
runoff is very strong. Obviously. this was not conducive to the accumula­
tion and unifor·m distribution of humus over these areas. For this reason, . . . 

it may be acceped as a general rule that the narrower and more hilly the 
water divide, tl~,e thinner and lighter the soils, and the poorer they are in 
organic substances (see lists). Obviously. the entire area of these water 
divides is not hilly. and it includes level terrain on which vegetal-terrestrial 
soils can form in situ. Indeed. such level areas are fairly frequent on 
these water divides. but remarkably they, too, are devoid of normal . 

··· chernozems. and are instead covered throughout by soils of various shades 
of chestnut 6--12 inches (15-30cml thick. contalning 3-6% humus; .. their 
transition horizon (hor. B) usually consists of soil of nuciform structure1 

reaching half a foot [15 em] in thickness. Apparently, th.ese characteristic 
soils have long been known to Plagge (former head ·gardner of the Botanical 
Gardens of the Kazan University).. He described them as follows. In the 
north of Pochinki and "the Alatyr River, especially between Ardatov, 
Arzamas and Lukoyanov. one frequently encounters black (whP.n moist?) 
soil on elevated sites which are devoid of forest; this soil is of an insignif­
icant thickness, only 2-3 1/2 inches [5-9 em], and forms a gradual 
t ransiti~n ( ? ) to a thick infertile gray subsoil (soil of nuciform structure ?) 
usually underlaL• by several sazhens of heavy clay which. in turn. in places 
covers an excell·:mt yellow gravel used to cover garden paths. The Mordovians 
r,eport that such black soil wasflormerly covered by oak forests which were 
cut down by the ancestors of this tribe. Consequently. such soil may be 
leafmold. Plagge observed that very large oaks still grow in the neighbor­
hood and that oak forests grow on good black leafmold which forms a·down-

- - ·! tr-~~-, . 

ward transition to the above-m.;H1l:ioned gray infertile ( ? ) soil llnderlain by 
clay. '' 2 

, 

I myself found such soil and subsoil in many parts of chernoz~m Russia 
under forests. The same vegetation, the same oak. linden. filbert, birch, 
rowan, and other deciduous trees have also been preserved, mainly on 
water divides, in the southeastern par·t of the Nizhni Novgorod Prov,ince. 
Incidentally. I consider that thus this ve1~etation haR an unfavorable effect 
on the development of soils on the territo!'iPP under consideration. I will 
return to the general discussion of this subject, but meanwhile I would 
draw the reader's attention to the above list of forest soils, making special 
mention only of two or three i.nstar ..:es selected from those observed by 
myself. . 

. In the Knyaginin Dist..:ict, between Pogor~~~ovka and Krutets, 4 versts 
'1orth of the former. a small oak grove is p:reserved on an elevated but 

In this arc a, as in many other localit ics in Russi 1, the term "soil of nuc iform structure" (" orckhovay a Z('IJl ly ;~") is 
~pp!ko ~o soil or subsoil of ashen color which readily crumbles into spheres or irregular poly !let:; a the si zc of which 

is usually less than that of a small nut. 

• Ruprecht. lrdJ., pp. 49-.'10. The following infor:natton was furnished by Plagge concerning the fertility 
of the three horizons: "!)the uppt'r hlack layer of the soil Is especially wltable for ciover, vetch, musrarJ . 

...,.c>aJ, l.lrwet·J, anJ noppy: '.!)if the 1;\·?ck layer Is completely removed anJ the gray inf~mte subsoil is 
turneJ ...,·ith a spade or a plo"'·· in the fir~t y.:.u it will he 11nproJu-.·tive; however, the follu...,·in)~ y('Jr, after 

lar.~c lumps of thi~ soil have i•ecn fro~cn in "'inter, h:Hvt•st ~o.·ill he large. even more w if f•umyarJ marlllre, 
black soil or clay ( '1! is aJJeJ and ·thoroughly plowed unJer. After prolon,.;eJ cultivation anJ manuring 

this earth becomes darker in color anJ can tw seen in tlJP vicinity of village~; 3) orchards where pure llght­
colorcJ clay has ht•crt brought Ill the surf;IL"P by dt•cp pJo...,ing, whilt' the hlack earth was phl...,·eci •.tnJcr, yi~IJ 

CXlellent fruit already in tht• first year." ·:~,. 
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perfect!;; level site,_ some of the oaks reaching 9 feet [2. 7 m] and more in 
circumf~:rence; the ground is light loam. Here~ the brown layer of 
leafmold. 2 -4 inches [5-1 0 cmJ thick, is underlain by h01·. B which is 
soil of nuciform structure 6-8 inches [ 15-20 em] in thickness. 

·•' I fcund another viviJ example in the environs of the village of Vetoshkino 
in the Sergach District, where V. A. Pashkov' s estate. still includes as much 
as 2/JOO dessiatines of old deciduous forest.. As we have seen, the subsoil 
i~ it' -places even "zaklech'". Here, too, the forest scrils were of the 
abo·,rementioned structure. ·very thin and poor in humus. 

The territory from Pechi to H,~:bavy (Lukoyanov District). as well as the 
area east of Nikol' skoe, is still d:>Vel:·ed to the extent of many thousands of 
dPssiatines by thick, often compl\1~tely impassable, deciduous and coniferous 
forests. These are the remains 'C)f the once famous woods of timber of 
which was suitable for shipbuilding; even now there are many areas where 
the windfall is never removed and decays in situ; the ground is sandy loam 
or sand throughout. and the thickness of the soils is 4-6 inches r 10 -15 em]. 

E:sseni.ially identical characteristics are found in all the forested areas 
()(Jh,t>>Nizhni Novgorod Province, although in certain plac~s the thick1:1ess 
of th~:lsoils (horizons A and B) reaches 1 1/2 feet [ 4 5 cmJ. When soils of 
this kind are brought under cultivation, their leafmold is partially oxidized 
by the air and partially becomes mixed with the subsoil. The result· is a 
thin grayish -chestnut soil which occurs very f:-equently in the southeastern . 

. ~ ' 

parts- of the Nizhni Novgorod Province. 
Let us now discuss the fate of the humus which is washed off the divide-sf> . ~ 

and various steep hills. 
Undoubtedly, a conpiderable portion of this p11mus becomes completely 

lost to the soils and to agriculture' and finds its way ~!1to bogs (though the~~--­
arc very r·ure here) or fluvial and lacustrine deposit_8 __ Another portion of 
the humus lies fallow in the form of deposited chernozem at the base of 
steep slopes. Such chernozem, usually alternating with the deposits. 
sometimes reaches 1 1 I 2 sazhens [3 .2 mJ in thickneso and may possibly be 
used as r~rtiliZ(!r in the course oi time. 

The extent qf soil erosion from st.:mmits and the thickening of soils at 
the foot of ~lopes can be clearly observed in the immediate vicinity of 
Knyaginin. As already mentioned, the local soils cannot be dasFtified with 
the typical eherno7.em; their thickness is about one foot [30 em]. their 
hmnus contel1t is often i>elow 6%, and they are gray in. color. Figure 3 
shows a clw ractPristic section found 'in the immediate vicinity of Knyaginin 
in the neighborhood of the graveyard, in one of the brick pits in the lower 
third of the slope. _ 

Incomp<:.ral>ly more useful is the chernozem deposited in a more uniform 
layer on gentler slopes of river valleys and other inclines. I have already 
cited :-;everal instances of such mixed (partly normal. partly deposited, and 
partly t'l'Wnshed) chernozell!s (sec the lists above); ~he following are data 
obtainPcl by my assistants. 

1 . Zt!tnyatdwnskii' s observations in the Lukoyanov District on the 
thickness of soils (see the following table). . -~ 

"In all tlH' ~;nmples from Lobasld and Vasilevka deterin.inations were 
madP of Uw clay contNtt I rom the :;welling of soil in 1% NH4Cl solution; the 
nunwrkal r·esultf-l WPrl' ;u,; follown: the I ,obaski soil increased in volume 

xo 



by 1 Oo/o at the top of slope, by 14% in the middle of slope, and by 20% at the 
bottom of slope; theincrease in the volume of soil of Vasilevka was 19% at the 
top of slope I 20% at the middle of slope and 30% at the bottom of sl()pe. "t· 

.. ,··.·.I -·--:- I • • - --1- J-.. I--·' --
1 I I 

' 
- - I I 1-<" · ----'. - ~--- t 1 • -:--·. ~ . I r , . I -... I f) - - I - • 0 

_;-;-,~~;,~_ ._.;/---:::-, 1-:;-f·:~ J_ 
-~~ ,--- c,....___ /•'' .. I • ~ - 1-17-1,. I, I ... 1- _l_ .. ' i 

',,={IGURE :1. A. Darki;h-gray soil (transitional to chernozem) of the Knyaginir! type, .IJLJt somewhat Jnr~­
el:! the maximum thickness is ;1 arshins [2.1 rn]; it is seen from the figure that the entire mass of this 

slurnpcJ soil is perrnc;ncJ hy a network of fin~ (1_..._} verslloksJ4 • .i::;-l:l,:1~cm] in I··•Jth) veinlets (a-a-a) 

of yellov.·-brO\·:n marly clay. H. A l~y'er'-"ofycll~..--brov.·n clay with a ·;l~~s of calcareous l'oncretions, 
'i . 

<thnut lJilrshin l0.7 m] thicJ.:. c. ~lll.'i1~t·.J chernozern J.nker than the Knyaginin soil:~ in, general; how-

l"Jt'r, ·itS right half, which is thicker (uo to :2 ;rshins (1.4 m]) than the !eft p<Ht 0/2-1'\~~-shin [0.8G -0.7 rn]), 
.. ~~-·t( 

Jifkrs littk from lay~:r A. D, Diluvial 111:stly yellow-brown bcdroc'k- day, 1 -~ 1/".! ars:;:::s [0, 7-
1.~ :nj thich, .... :•h infrequent vaicareous vdnlt:~s an<.! concrvtions. 

2. Sibirt~ev' s observations mostly in the basin of the southern branch of 
the P'yana. · 

A. Left slo;Je descending toward the P'yana: 
a) In the vicinity of the village of Yur'evo I 1 /4 verst from the P'yana, the 

thickness of chcrnozem is 2ft_ Gin [76 em]; approximately 3 versts further 
sou~h. itis21eet[61crn]; 2v<:::rst::;furtherl:>outh, itis 1ft 'lin [48crn]; finally, 
7 vers~s from the P 'yana, a,lnng the same meridian 

1 
it is 1 ft 4 in [ 41 em]. 

h) In tlw vicinity of the village of !chalk, the thickness of soil is 2ft 6 in 
[7G em]; 2 vvrsts fui·tlwr south, it is 1 ft 10 in [5G em]; between Suneevo 
and Kol'·sakovo I 4 versts from the P 'yana, it is 1 ft 5 in [ 4 3 c:m]. 

I·~. Similar <·ondition:-.~ are ol1served on the g..:ntle slopes descending toward 
otht>r t·ivt>rs -- thP At·a.tka 1 :\zanka, Cheka, de. For instance, in the valley of 
tlw 1-:zhat, near· the village of ZvPrcV0 1 tlw thickness of the soil is 2 feet [ 61 em]. 
in the middlt> of the rwi ghboring slopv it is 1 ft 7 in [ 4 8 cn1 .. L•.nnd on an elevated 
sitl' it is 1 ft :3 in [ ~W em]. 

Sl 
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Top of 
slope 

Locality 

Near Pelya·Kaze_nnaya ................. . 1 '11 .. 

(58 em) 

f 

1 '1" I [33 em} 
J 

6 versts southeast of Pochinki ........ ""'•····· 

---------------------------------+--~--~ 
Lobask! .. , . " . .. .. . . . . . . . . ., . . . . .. ~ .. ~ - v 

(43 em] 
" 

1 'I"· Vaslle.vka (on slope descending toward the uset) .• J. ;: 
. . . _;) (33 em] 

. . r" 

Between Pa~hotn}'i Usad and Pochlnld, on slope 
1f,~-

deseending toward the Rudnya ••• c., ••• , • , • ·1 .. ·. ··',,. ·.1· '6" 
. /r"{;~c~!:m) 

Middle of 
slope 

2•nu 
' " 

[66 cmj 

1'10" 

[56"'"'' 

2'2" 

[46 em] 
II 

., . i'l 

· Bottom of 
slope 

2'3n 

[69'em] 

~·, .. 
. Ll14 em] 

2'7" 
[78 em] 

2'7" 

ii 1 The speed of the ttansfer of mellmzem [fine earth] from !he uppei pam of a sl(
1

\pe toward Its-bottom. 
wh!r;h occurs In certain Instances, Is illustrated by the fact that furrows plowed!'

1

across the slope are· 
complereiy filled In the ~"'?'lrse of a single year. \1, 

I . . 
I! 1

1 

3. Ferkhmin' s observations in the basin of ~he northeAn branch of the 
!\ 

P'yana and on the .water divide .between the Volga and the 1r'yana: 
a) Near the village of Maslovka, on a gradual slope, tl~e thickness of 

soil is lc:ft_. 3 in [38 em] at top of the slop~~ 1 ft 4 in [ 4\t em] at the 
middle, and 1 ft · 7 in [40 c:n] at its bottom. -~ 1

1
: · '~ 

b) At the meridian of Kartashikha, on the sJope desce~\'ping toward--the 
P'yar.a, 9 inches [23 cml in the upper half of the slope, 1 fbot [30 cm],_!ta~if 
half verst down ,the slope'" and 1 ft 8 in [50 em] another v~~rst downs1ope. 

c) The southern slope' descending toward the P'yana~ frpm Dubskoe to 
B9l'shie Kemary, the thickness· of the soJ,llayer is 1 ft 11 )n [58 em} at 
Dubskoe (in the vicinity of the, P'yana), but 1 ft 2 in [35 cn~l 2 versts ' 
further south. '' 

Similar conditions were observed by Ferkhmin along the''Kholyazinka 
; River, at Spirina~ Krasn.ova, Shpilevo~ Yagodnoe, Smagino, between 
Sergach and the village of Bogorodskoe, etc. 

The inference is obvious: on gentle slopes of this kind along the northern 
boundary of the chernozem or among forest soils, the soils"''are thicker and 
freq11~ntlycalso richer in humus than those cover-ing elevated and level 
at'eas, and this phenomenon probably obscures the regularity in the distribu­
tion of soils, An example of this are the soils covering the elope descending 
toward the Sundovik and tt1e Imza in the Knyaginin District. 1 . 

1 At (lne of the: farm$ (Si,rnbJ,Jkhovskii) on Fl!osofov's estate "Pelya-Khovanskaya ", near a forest, r was sho"rn 
a few dcs.ciatlnes of l,i!;:r'which were remarkable in that "despite the richne·;, of the chernozem, none of 
the crops produce good harvests." Examination of the suriace of this area did not disclose any sp"cial 
features: nn the very gentle slope the soils merge imperceptibly with ordinary fertile chernozem. An 
artificial section of the Infertile chernozem disclosed the following features: thickness 3 feet [91 em] and 
more, as again5t 1 ;;2-2 feet [45-61 em] in the neighboring normal chernozem; the chemozem layer 
appeared \iomr,gcneous, lacklf1g hor. Oi· g!srtaying a bluish tinge only at the boundary with the subsoil; , 
the soil nnss v.·as extremely £o_o~ec ;,n,J'1i'~{ht, with an unusually iJigh humus content, 16.11 ,,,.,; it was under­
l.:lir: oy "zaklt'ch~ ... <-Tte:rt:> i£'~:~{_<!<Jubt th',~t this is a former small shallow forest bog which has become 
desiccated/ tftc.speclal featilres t:\'"hi~ st~n are responsible for its infertility ("it burnt up everything"). 
Stmffin instances of c,;l·~·ssive humus L'l>ntel~ts in soils may alw O<:"cur in other loL'alitics • 

.. -_·. 
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Nevertheless, t!1e relCJ.tionship between topog:fap.u"'y and soil is far from 
being as simple as may seem from the above examples. 

A slope may be steep, may be stepped, or may be gr~dual. A thickening 
· of the soil layer is observed only in the last case; in the preceding two 
cases the result i~ an eluvium, with the soil either washed away or thinned 
and impoverished in clay, CaC03 , and humus. Additional cases are en­
coWltered in the neighborhood of Ichalki (in the Lukoyanov District), .Gulyaevo, 
Ai'Effsandrovo, Roik9, Inkino, Kitovo (in the Sergach D?strict). '·· 

An example of this type is the slope betwee~ Hevezen and the P'yana 
River' (in the Knyaginin District), where the sandy soil is 1 foot f30 cnl] 
thick in 'the-..,r:icinlty of Revezen, 9 ~ 10 inches [23 -25 cmJ thick approximately 
2 versts downslope, and 4-5 inches [1 0-13 em} thick at the P'yana itself, 
and its color becomes lighter. 1 

I would therefore stress that any evaluation of the pattern of soil didtribu­
tion in the southea.atern part of the Nizhni Novgorod Province must take 
into account U~e variatipns in topography I ground and vegetation as described 
~bove. - · d , ~ 

·~ The following signi.(J(cant circumstance must be mentioned. Tracing the 
northerft chernozem boundary through Tetyushi, Pochinki. Krasn0slobodsk, 
etc .;c P[gademician Ruprecht utilized, inter ::;,Jia, the fact that no ''plants 
nat~ral to chernozem" were found north of this line. 2 In this case, as in 
othe~s, he was misled by the extreme sketchiness of Russian botanical 
geography. Last summer I was successful in collecting large. well-devel­
oped clumps of feathergr3.ss -~S tip a penn at a) in the vicinity of Pochinki 
{Lukoyanov District). on the Slyudyanaya Mt. near Chermfvskoe (where 
bushes of wild cherry were also found).·· a.t many points in the environs of 
Vetoshkino, Gagino (both in the Sergach District) and Vergizai (KnyagJhin 
District). at Chufarovo and Sergach W,ergach District); finally, the<focal 
inhabitants unanimously assured Fi~rkhmin and me that featherf{rass grows 
in the upper reaches of the Sundovik River in the vicinity of Bol' shoe 
Murashkino (Knyaginin District). Jrhile N. P. Topornin (tutor at the Nizhni 
Novgorod Military School) broughtime a clump of this grass from "Olen'ya 
Mt.". at the mouth of the Sundovikivery near Lyskovo oil the Volga. Thus, 
the northern boundary of feathergzi:ass dist:::-ibutior.:t must be shifted north-,, 
ward by 150-200 versts. where tlie grass grows (e.g., on Olen'ya Mt.) 
amidst the most characteristic no!rthern soils. · 

S tip a pennata /5rows in ve~:y characteristic environments in the 
abovementioned localities. Aboufi 2 versts south of Pochinki, Zemyatchen­
skii and I found the plant exclusiiely on a very steep (40- 50°) loamy bluff 

• . I 

which bounds the broad floodplain of the Rudnya on the east; sparse clumps 
of feathergrass occur among young growths of oak, filbert. linden, birch. 
rowan. etc. It is unknown in the neighboJ:"ing floodplain with its lush her- r: 
baceous vegetation3

; it is also absent north and west of this locality. 
throughm,_t the Alatyr basin and along the right-hand tributaries of the 
Mokr;~a"'.~;r This area was recently (and is still partly) occupied by ·an enor­
mott# continuous forest tract of deciduous and coniferous species. Last 
summer I saw well-developed. straight, very tall pines and spruces south 
of Pe~hi, north of Shutilovo and Orlovka (in the Lukoyanov District); the 
spruces were as much as 3 feet [0 .9 m] in diameter. 

1 ll will bt! made clear bdow that in this case the character of the slope is hardly the only significant factor. Author. 
I Ruprecht. Ibid., p.41:). 
1 East of this locality, on the Rudnya- Alatyr divide, feathergr<~ss is reported by the: local inhabitants to occur 

ln the Umumoly gully ti vents 3outh of Pochinki, on the road to Pclya~Khovanskaya. A·nhor. 

XJ 



--- 1 

At 'first I regarded these fore-sts as the northwestern boundary of feather­
grass in this area; about 50 verstsnorth of Pochinki, having traversed the 
sandy and fo~;.ested Alatyr belt described above, I was astonished to en­
counter feather grass again in the vicinity -z>f Chernavskoe, on the P'yana. 
II ere. approximately 2-3 versts northwest of the' village, a very sharply 
delimited Jurassic intrusion penetrates the P'yana floodplain from the 
north; the three slopes facing the P'yana are so steep as to inconvenience 
climbers, and it is somewhat more gradual and low on the northern.side 

·only, where it is separated from the· neighboring Tatar plateau by a small 
depression. This is the so-called Slyl.ldyanaya Mt.,. which is named for 
ari abundance of glittering I:,rypsum .flakes disseminated throughout the local 
.Jurassic marls. ·This "mountain" is indeed one of the highest spots in the 
vicinity of Chernavskoe (my visual estimation g&ve its height as at least 
150-200 feet [4fl-64m] above the Piyana floodplain). The.view from the 
sumrrit, encompassing the capricious winding of the P'yana valley and its 
remarkably gentle southern slope, is beautiful. · 

The lowest, more gradual section oLSlyudyanaya Mt. is cultivated in some · 
places, jts middle section is covered by a forest of oak, filbert, linden, 

. and rowan, while the summit itself, a narrow convex saddle, is overgrown 
by feathergrass and wild cherry. 

On this basis, it was hoped to discover feathergrass north of the P'yana's 
southern branch as well, since the term "steppe" may be better applied to 
the eastern half of the P'yana divide than to any other area in the southeast­
ern corner of the Nizhni Novgorod Province. These hopes were jndeed 
shor-tly fulfilled. 

The village of Vetoshkino, mentioned above, is about 2 5 vE'rsts noi:'thwest 
of Chernavskoe, on the high right bank of the P'yana. An old oako for~_stjs 
located about 2 -3 versts east of the village, onc!!-uslon~Mt~'f;--~onJhe -mcost 
'elevated parts of this mounta:i.n Stipa pennata is found among sparsely 
scattered large oaks .. Thtfson in this area is chestnut colored, 1 to 1L2 

·feet (30 -15 em] thick. Moreov~r. feathergrass is also found on the Pfincha 
farm of Pashkov' s estati:?, likewise on an elevated area, on a steep moun-
tain slope. ·c::; 

The large village of Gagino is located about 7 versts south of Vetoshkino, :-tt 
the beginning of the gradual southern slope toward the P'yana. The neighborhood 
of the village is of a steppe nature, with no traces of forest; Sibirtsev 
found feathergrass on sodded walls of a gully 1 verst southwes~ of (;agino. 

In completing the discussion of this branch of the P'yana, I should make 
mention of Vergizai, approximately 5 versts north of the PJyana and north­
east of Edelevo. The local inhabitants reported a rich growth of feather­
grass atvp a high hill in the vicinity. 

According to the same sources, S tip a penn at a is abundant on very steep 
slopes between Akhtukova and Urazovka, on Tatar f<:l.nd, almost at the 
highest point of the P'yana divide .=Additional proof was supplied by finding 
the grass at Chufarovo (Sergach Di~trict) approximately :3 versts north of 
the P' yana 1 s northern branch. At the house C>f the landowner, in the 
vicinity of Chufarovo,"'there is a fairly deep amphitheater-like hollow on 
the high right (second) bank of the Pitsa Hiver. The floor of this hollow 
gradually merge>·~ with the alluvial valley -of the Pitsa; its walls are vertical 
in some places but usually dse at 70-80°, probauly rec.ching a height of 
15 Hazhens [:3~ m] at least. The lower two thirds of these heavily- sodded 

)' 
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w:1lls consist of multicolored variegated marls, a.r1d the upJ)et~ tl1ird of ~-;\ 

bluish- gray Jurassic marls. · Frorl_} the cornice of this amphitheater. endless 
Ta ta 11 fields rise a way from the Pits a. These walls bore such abundant feathez·­
grass as was unequaled throughout the southeastern part of the Nizhni 
Novgorod Province. 

Having crossed the northern branch of the P'yana at Yanovo, T found 
feathergrass in the vicinity of Sergach in tht:; so-called Buza area. The 
geological structure of Buza has already been described. It is very largely 
infertile, and thus never cultivated. Although the territory is not· elevated. 
it still retains sparse clumps of feathergrass. 

According to the informatior' of the local inhabitants and that gained by 
ar< examination of the envirom· of Hnl' shoe 1\'lu rashkino and Olen' ya Mt. 
(unfortunately this was ca:~.:.;-ic J out after haymaking, at the end of August), 
feathergrass, in these localitWs as W'ell, is confined to the steep bluffs . 
among- oak and filbert and occupies the most el~vated sites of the territory. 1 

The following observations may be made concerning the growth conditions 
of S tip a penn at a in the locality under consideration: 

1 . Feathergrass exists on thC:> high (second) river banks as well a.s far 
away on water divides. Its penetration so far north cannot of course be 
ascribed sulely to the activity uf rivers. However I it does uccur more 
frequently in the vicinity of rivers; this is due to tran~port of seeds by 
rivers and also to the dryness and unsuitability of the bluffs of high river 
banks for plowing, mowing and often even for grazing. They thus abound 
in sheltered nooks where feathergrass could best be preserved from exter­
mination by agriculture. The present distribution of feathergrass in isolated 
spcis '..:Wlbled us to ass~me that it formerly spread a nearly continuous 
cover over the entire te~ritor.y described I with the obvious exceptioP qf 

t 'f 11 ' . ~ __; 
comferous bors . · 

2. A line drawn through all points where S tip a penn at a has been 
found demarcates a. very slightly undulating surface. including the highest 
sections qf the southeastern part of the Nizhni Novgorod Province. This 
may point to the former steppe nature of the territory. 

3. Feathergrass grows indiscriminately both in the steppe and in the 
forests 1 on chernozem and on loam (Pochinkil Gagino, Vetoshkino) I on 
marls (Slyudyanaya Mt. "=c,cChufarovo) and on sands (Buza, Olen'ya Mt. ), and 
outside the chernozem zone as well, provided the area is dry and sufficiently 
warm. Academician Ruprecht's theory that S tip a penn at a is Umited to 
the chernozem zone is thus placed in doubt. 

M urom- Arza.mas- Lukoy:1nov -Orlovka­
Shutilovo- H ubavy 

:.. --

I inspected the northwestern half of this territory in 18 78, and the 
southeastern part in 1882. On the road between Murom and Ardatov (in the 

Certain conditions favoring the prc5crvation of fcathergrass exist in both Bol'shoe Murashkino and Olen'ya 

Mt. The loc<tl population has alway~ been engaged t:xclu>ivcly in procc.ssing lambskins, their lands either 

!dt under forest ur rented to neighboring pc.lsants. The locality wa~ probably completely deserted in the 

recent past. ''Okn 'ya 1\lt." is enormous and towering, compo:;ed of "variegated rocks"; its nearly 

vertical sides iit<.: Wi.!:>hed by thl' SunJovd-: oil one s1de and by a Vol~a oxhu1~· on the other side. The 

1•tuilh)lltury is conn..:ctfd tc) the rnainl.:wJ ai the south. The suntmlt of Olcfl'ya Mt. C<'Jltaws the ruins of 
,Jii .lllcicnt, undated fortress (a _cir...:ular ra111part and a moat), LWCrgiown wirh large L1ak~, wh1ch o..rc also 

!LJttnd on the mountalll slopes; this IS the favoril.c 1, ;tlk ,,f the· Lrsi\<>V(l vi.IJ.t,:ns. f'cathergrass has been 

preserved anwng th..: oaks on thL· slope: above th..: Sundnvll<. 



Nizhni Novgorod Province) the first 10 ·-12 versts up to Lipnya ~raverse 
a very typical floodplain of the Oka River. Level inundation meadows, 
partl.y overgrown oxbow lakes. dry sandy depressions and bf'lgs alternate, 
sometimE:s merging. In such places the dry land is still in 9rocess of 
formation and therefore no vegetal-terr·estrial soils can exist:;: Near Lipnya \Ve 
climbed_ a small sandy elevation with a fairly steep bluff descending toward 
the Oka:-- this is the second bank, no longer inundated by the spring floL-..dS 
of the Oka. The once famed pine and spruce Murom forests began at this 
point, stret.ching 40-50 versts east of Murom through Savostleika, 
Kulebyaki a,nd up to Teplovo. These forests are today vastly inferior to those 
of tl!-e Alatyr ; the trees seen along the road, at any rate, did not exceec 
2 -~feet [61- 91 em] in diameter. The territory is slightly rolling. Very 
de:e·p-; impassable quartz sands were noted along the road; their grains' 
while very fine, are yet considerably coarser than those of ordinary dune 
sands. 

The diorite, granite, and sandstone boulders1 found in these s,ands in the 
vicinity of the village of Teplovo and the Veletmiaskii and Vyksunskii 
factories mark these sands as diluvial. 

In spite of the historical antiquity of the Murom forest and the virgin 
nature of the forest soil, the latter is only slightly colored brown-gray and 
is 4-6 inches [1 0-15 em] thick. Characteristically, the upper 2-3 inches 
[5-8 em] of this soil often consist of nearly pure mat, coi~po~,ed of inter­
twined conifer r:eedles and. roots of underbrush vegetation, 1;1;1dtn a very 
small earth-particle content. Thi§ cover undoubtedly accumulated over 
hundreds and thousands of years; vnon its removal, another 2-3 inches 
[5-8 em] of sand are disclosed with a slight, barely discernible bluish­
gray color. The boundary between these two horizons is much more abrupt 
than in steppe soil. The Murom sands are occasionally interrupted by 
small bi'Jgs, with dark. boggy soil. 

Three or four versts beyond Teplovo, toward AFdatov. the Murom 
forests and continuous sands disappear, the road surface becomes apprecia­
bly harder. the country be,comes more rolling. and t}}e gullies begin to 
display reddish-yellow"a~;;fUviaL:clays which in some places (e.g., at the 

,-.. , ,;; I 1\ • -

town of Ardatov) contain)i}~·mall boulders of Shoksha sandstone. Thi.s terrain 
-::' ·;;::---· ·,·: 

stretches on through Ardatov, nearly to Arzamas. Approximately as far 
as Steksqyo, halfway betweenArdatov and Arzamas, the soils are thin 
chocolate-'-gray loams 6-Blnches [15-20cm] thick; they become apprecia­
bly darker in the environs of Steksovo, and the dark shade and thickness of 
soils become more pronounced toward Arzamas. There is an unusual 
concurrent decrease in the rolling nature of the .. pountry, so that 7-8 versts 
before Arzamas the terrain becomes an extrem~1y gene':? slope covered by 
fairly typical loamy chernozem up to 2 feet [6l)~m] thicL and more, down 
to the Tesha River. Further toward Arzamas)all sage '.lrush on field 
boundaries and nettle along the road are observed. The ground seems to 
be as before, a fairly heavy reddish -yellow loam witn increasingly common 
calcareous concretions. Minor forests occur only in hollows. 

Crossing the floodplain of the Tesha River close to Arzamas, we climbed 
its right, very high, hilly bank where the town is situated. 'I' he lower 
horizons of this bank are composed of Permian marls of various colors and 
limestone up to 3-5 sazhens [6 .4-10.6 m] thict.c2 and its upper horizons 
af diluvial yellowish- red marly clay with ca1.careo..Js concretions. 
l Me lie r. Ibid., pp. 71-72. 
I M c I ll· r. l bi J. 



:_: ,, 

- -
Locality Composition sampling site I Thickness 

Humus, Hygroscopic 
(:::..-·'.,'. :• "/o wa~er, "/a _·,;.;..;...... _ 
_ I,',. 

--::---1( 

- }(',ov~rditsy, in r.r~ im- Sandy loam Flat fallo•,.., 4.,.-5" I 0.590 0.072 
mediate vicinity of ll0-13 em] 
Murom 

,.:-..~-

. :::~~-. 

1-1 l/2 versts short of Loam Tilled field in the 8'' o. 757 0.04 7 
Ardatov middle of very [20 em] 

gentlf' slope 
·-· . 

4- 5 versts northeast - High level tilled 1'8" 4.572 2.901 
of Steksovo field [50 em) 

---
Arzamas - Tilled field on 8-10" 3,980 3.146 

lower third of a (20-25 em) I gentle slope 

11 vers(s southwest of - Level tillt!d field 1'9" 5.642 2.851 
. Arzamas, on the left [53 em] 
bank of the Tesha 

'• 

-

1--::" 

il 
1.436 Mikhailovka, 2-3 Sand Was~\e land 4-&" -

. '· 
versts from theNovaya - [10-13 em) 
Derevnya stati:l~i-' · · 

-;-.::~· 
.· 

Near the village ofUl'- Loarr: Mi:Jdle of scarcely 1'10" 8.831 /I -·~: 

yanovo. 5-6 versts noticeablt) tilled [56 em] 
northwest of Lukoyanov field 

5 versts south of Lu- - High field 7-8" - -
l<oy•wov [18-·20 em] 

Ogovka, on the Alaryr Sand ~ , j Forest tand I 3-5" - - -

L g -::;.~:~ ;c:U'l 1 . 
--- -

\1-' 

12 vcrsts south of Pechi - - J" [15 em] - - --
1 I crossed the northern sandy slope,- toward the Alatyr, between Saldarnanov-Maid.tn and Shutilovo, where 

thl' location and corn?Osition of soils are the same as between Lukoyanov and Orlovka.-Author. 

''\\ 
/ ,f 

The soils on the right ba<nk of the Tesha, in the immediate v~~inity of 
Arzamas, as well as on the Arzamas-Lukoyanov road, up to the crossing of 
the Tesha by a m.ain highways are very clayey, brownish gray 1 7-9 inche:f'3 
[18--23 em} thick; the soils are absent in some places on hills and may be 
replaced by outcrops of banded marls. 

However, across the Tesha again, about 9 versts out of A..:zamas 1 a 
sudden cha.nge seems to occur in the soils past the boggy floodplain; they 
become considerably darker and thicker I reaching 1 1/2 feet [ 45 em] and more in 
thickness. In spite of its loamy nature, a chernozem sample taken by me 
at a spot 2 versts from the left bank of the Tesha "cru·:nbled into spheres 
and grits." Chernozem of this kind is continuous along the entire left bank 
of the Tesha up to and 5 or 6 versts beyond the Ozerki station. The terrain 
S(>ems increasingly more level; the parent rock is undoubtPdly loess. Along 
nearly the entire road to Ozerki 1 the wide (1/2 -1 verst) floodplain of the 
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Tcs~~ j_s visible, together with the high right bank whicl:t consfsts of 
variegated marls r;Ov€red witt'1. light- brown soil. 

,, 

F'i ve or six '-'Brsts beyond Ozerki, these characte;:-istics undergo a 
:radical c·hange, and snow-white, extremely fine quartz sand stretches up to 
the Novaya Derevnya station and a verst beyond the station; the terrain is 
completely flat, covered by coniL:rous forests, 1 with only small wind­
accumulated sand hummocks scattered at random. Obviously, this ground 
is covered by very thin soil, 2-6 inches [5-15 em} thick, a very pale gray 
in color, somewhat more distinct only in small closed depressions. 

The old Ozerki chernozem, up to 1 1/2 feet [45 em] thick, reappears 
1 verst beyond the Novaya Derevnya station, the road crossing the very 
gentleslopc of the Tesha's left bank. Patches of gray soil, bare of vegeta­
tion, only make their first appearance before Lukoyanov. 'fhe subsoil is 
reddish-: ycll6w up to Lukoyanov; in all probability, it is marly day. Patches 
of chernozem fields ("inlands") characteristically appear in somE:: pla(;es 
from the Novaya Derevnya station on, as well as on the fairly high and 
roiling right bank of the Tesha, although the parent rock of the bank con-

. tinues to be the former variegated formation nearly as Jar as Lukoyan-:>v. 
From Lukoyanov, I proceed~d due south to the Alatyr and cr-ossed it at 
Orlovka (Lukoyanov District); I then descended somewhat east of Pechi (in 
the same district) a:??Ji traversed the area where a formerly continuous tract 
of forest existed, the wood of which was used for shjubuilding; my route 
led to Rubava and Nikol' skoe (within the Krasnaya Sloboda District). Along 
the way, first fairly dark and then chestnut-colored forest loam only occurs 
over the first 3-5 versts south of Lukoyanov; from the northern boundary 
of the sand tract (see above) coniferous forests and light- gray soils are 
encountered, commonly less than 1/2 inch [15 em} thick; this pattern was 
repeated nearly to Nikol' skoe. 

The samples I took in the area between Murom and Rubava are listed 
in the table presented on the previous page. 

Moscow-Kolomna -Ryazan- Ryazhsk 

The diluvial deposits in the Moscow Province are quite clearly subdivided 
mto two horizons, according to Vosinskii's work of 18502 : the lower is of 
bedded sands with gravel and intercalations' of northern pebble, while the 
upper is almost exclusively reddish-brown clays with a varying admixture 
of sand. Large northern bm1lders usually occur in this horizon. This 
pattern is clear in excavations along the Nikolaevskaya railroad* in the 
vicinity of Moscow. Conversely, the sand horizon is generally very 
slightly developed in the direction of Kolomna, except for the ar·ea east of 
Perovo station, so that diluvial clay with small amounts of calcareous and 
norther:n};)ebbles is very often directly underlain by Jurassic or Carboniferous 
formations, and its thickness decreases progressively toward Kolomna. 

1 Tlle~c sands, as \\'dl as the coniferous- inCluding spruf:c- forest, !trctch far to the south, Into till' 

Krasnaya Slohoda District of the Tambov Province. 
2 Vosi ns ky. A. [Observations sur Jes terrains errat!ques de gouvernernent de Moscouj Bull. de Ia Soc!~;:~ 

irnp. J. naturallstes de Moscou. ld!JO, No.I. 
•,, ;No\oo' Ol<tyabr'skaya railroad, the trunk line JOining Mosco~->' and Leningrad_ Transbtor. 1 

-· 



In the Kolomna stone quarries, both Academician Ruprechtl and I often 
encountered e:roded Carboniferous limestone directly underlying soil (which 
was normal).,>-However, the closer to the surfaoe, the stronger is limestone 

-disintegration into small lumps, ever redder and more marly. Prof. 
Trautschold2 observed a similar outcrop on the surface of Jurassic clays 
southof Kolomna in the Protopopovskie "quarries": "The Jurassic clay very 
closely resembles chernozem in its dark color and structure but is easily 
distinguished by its content of mica flakes and fragments of belemnites". 

From Kolomna to the Shchurovo station only reddish-yellow clay is 
visible in the. railroad cuttings; beyond this station up to Lukhovitsy and for 
2 -3 versts in the direction of Zaraisk, only sands and sandy loams 10 
feet [3 mj and more thick are seen, and I even noticed three boulders of 
Shoksha sandstone. 

From Lukhovitsy through Ryazan and to Ryazhsk, the diluvial deposits are 
almost exclusively yellowish-red loam, frequently rich in calcareous peb­
bles of local bedrock, less frequently calcareous concretions, and rarely 
boulders of .northern crystalline rocks. I saw one such diorite boulder I 
2 -3 feet [61- 91 cmJ in diameter, at the Nikitinskaya station .. Boulders 
of coarse-grained granite and white quartzite were found by Barbot de 
Marni3 in the vicinity of the Filatova station; Pacht observed northern 
pebbles in the thin deposits of the Ryazhsk District. 4 Diluvium 1 not very 
characteristic of the area, may be regarded as a transition from northern 
to southern diluvium. Barbot de Marni described the latter as early as 
1872, 40-50 versts southwest of Ryazhsk, near Muraevnya in the Dankov 
District. That deposit was of very compact yellow-brown, sandy clay. 
taking on a reddish tinge with depth, and containing white marly intergro.wths 
(very fine calcareous tubules), mammoth bones and a small amount of fine 
erratic boulders of granite, greenstone 1 and limestone. 

The deposit was 7 sazhens [15m] thick in some places. The clay 
becomes sandier with depth, with a transition to sand. In one case~ the 
latter. contained a gravel bed of granite 1 greenstone and quartzite over 2 
arshins [141 cnl] thick. Walls of pits.c~,~l1nk in the deposited clay are 
frequently dotted with round openings_ c}ftunnels fi!H~d. sausage -like I with 
mud, sand. pebbles~ wood residues~·"cet~ •• originally the underground 
burrows of shrews where various materials and especially chernozem 
particles have been deposited by rainwater. The diameter of these holes 
variN; slightly~ not exceeding 2 1/2 vershoks [11 em}. 5 

The soils under consideration at this point retained the general charac­
teristics of the soils along the northern boundary of Russian chernozem. 

1 Ruprecht. Ibid., p. 132. 
z Trautschol.J, [H.]. Yugo-Vostochnaya chast' Moskovskoi gubernii. Korn..:l,tarii k spetsial'noi geologi­

cheskoi l<arte etoi mestnosti (Southeastern Pilrt of the Moscow Provine~::. Explanatory Notes to the Specia.l 

Geolo~'cal 1\lap of the Area), pp. 25-26. 1870. [In book: "Materialy dlya geologii Rossii", Vol.~. St. 

Pctcr$burt~.J 
3 Ba:!:~'t de 1\larni. Geologldteskie issledovaniya, prnlzvedennye v !870g. v Hyazanskoi i iJt:hotorykh 

dmgikh gt:ber;Jj~·~kh (C:cological Studies Made in !870 in the Hyazan and Certain Other Provinces), pp. 1 rl'1-

1 dti, rza ~;:si<(s. - Pc te rbu rgskogo m i IIC ra log ichcskogo obshchestv a, 2nd ~e rics, part 7, St. Pet~ rsburg. 1 ti72. j 

• !>«ch c, [R.]. Geugnoslicheskoc issledovanie, proizvedennoe v guberniyakh Vurun.:ztlskoi, Tambuvsko1, 

,., .· ,- f\onzcnskoi I ~II:J!'lirskoi, ot Voronczha do Sarnary (Gcognostic InvesJ.igatlon Performed in the Voronezh. 

Tambov, Penza, anJ Simbiuk Provinces, frolll Voronezh to Samara), p. 108. 1 d.''>t". [Lapiski HussiWJ'O 

~eograffchcsko:.;o obshchcstv.1, Vol. 11. 185ti.] 
5 Ba rh nt de ~~ arn i. Ibid., P!""· I~J.I-1~1ti. 



The "Review of the Work of the Ryazan Provincial 1 Zemstvo' on the 
Assessment of the Objects of th~ 1 Zemstvo1 Taxation (1877)" (Obzor 
rahot ryazanskogo gubernskogo zemstva po otsenke predmetov zemskogo. 
oblozheniya (1377 god)) subdivided the entire province in two sections as 
regards soils, the southern beyond the Oka River and the northern part-
the Meshcherskaya [Me'shchera] side. According to the "Review", the most 
striking characteristic of soils in the southern section is the grB;dual 
deterioration in the quality of-soil in a northward direct'i.on. The Dankov. 
Ranenburg 1 Sapozhok·, Ryazhsk and Mikhailov districts in the south of the 
:provi:tce are covered almost throughout by a deep layer of steppe chernozem. 
In a northward direction chernozem becomes poorer, decreases in thickness, 
and is eventually replaced by loamy soil of high quaJ.ity which contains a, 
good amount of natural humus, finally merging with

1 
soils affected by the 

Oka and its meadows .1 The soil map appen<jed to the "Review" delineates 
the northernmost patches of chernozem in the area between Kolomna and 
Ryazan. .. 

I gained identical impression;, of the soils in this area. 
From Shchurovo to Lukhovitsy station there are forest (coniferous) 

soils throughout, sandy I 4 - 6 inches [ 1 0-15 em] thick. Beyond Lukhovi t&y 
station and up to Ryazan, they appear more clayey and darker in places, 
thickness apparently not exceeding 1 foot. Three versta northwest of 
Ryazan, I took a sample 1 ft 2 in [36 em] thick. From Ryazan in the 
direction toward Ryazhsk, both the thickness and color intensity of soils 
increased in certain places, but this increase was extremely often inter­
rupted by soils 1/2 foot [ 15 em] thick, of light gray and brown colors. One 
or two such areas bear minor forests. Apparently continuous chernozem 
fields begin slightly north of the Pronya and stretch to Ryazhsk. Here • 

./half a verst from the railroad station, a section made on a level fallow 
revealed soil 1 ft 4 in [40 cml thick underlain by heavy "white eye" 
("beloglazka"). Soil from Ryazhsk. when ground and dried. does not 
appear to b~ true chernozem. 

The soils between Moscow and Koloinna are much more uniform and 
typically northern. Fairly dark plowlands are only observed along margins 
of extensive bogs and lowlands between the Faustovo, Konofeevo and 
Voskresenskaya stations. These plow lands are in fact meadow, silty soils, 
the result of drained bogs and lakes. A soil sample taken near Kolomna 
from a peasant's field of the village of Bachmanovo was 8 inches [20 em] 
thick and was a light- gray, fairly dense clay. 2 . The following table describes 
my samples from the Moscow- Ry~zhsk area. The samples correspond to 
the maps I compiled. 

Academician Ruprecht's hypothesis of the absence of chernozem-in the 
entire territory between Kolomna and Ryazan in the Ryazan Province, and 
of true chernozem as first occurring at Ryazhsk3 , whert:: it is 1-2 feet 
[30- 61 em] thick, is almost justified. At the same time, it is much more 

1 Ibid., p. 37. 

z Acadernlcian Ruprecht reported that chcmozern is claimed to form a deposit of considerable thickness on 

' 

the l01·• left bank of the Oka near Kolomna (ibid., p. 62); this is an obvious misconceprion. Upon inspection 
of the Oka floodplain and the mouth ofrhe Moskva Rh·.:r i found only sands, bog;, ;>.nd rather dark silty 
river alluvial deposits. These deposits ~•<: also present along all the rivers of northern Russia and are corn­
p:ctely independent of c:hcrnozern, dr.posited chernozern includ~d. 
Ruprecht. IhiJ., p. >9 •. 
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difficult to agree with Academician Ruprecht as regards the presence of 
dark sandy chernozem on the right ban.~{ of the Oka near Kolomna. Academi­
cian Ruprecht h5.mself reported that this chernozem, when taken in small 
quantities, was ashy-gray. 1 Academician Ruprecht, in my opinion, took 
ashy- gray soil for chernozem due to the presence of many chernozem 
species in the immediate neighborhood of Kolomna. 

. 

Locality Composition Sampling site '!'hickness 
Humus, Hygroscopi c 

"7o water, ,,, 
I 0 

. . 
-

Vladimir-na- Klyaz' me 1 Sandy loam Level ground at the 9" 1.035 1. 751 
roadside (23 em] ' 

I 
Kolomna Clayey Level plowland 8" 2.108 2.489 

-... (20 cmJ 

Ryazan Loam Plowland in the mid- 1 '2'' - 2.655 . 3.734 
dle. of a gentle slope (35 em] 

Ryazhsk Clayey Level plowland 1 '4" 5.999 7.988 

.· 
(41 em] _ _j_ 

1 The sample I took at Ramcnskoc, between Moscow and Kolcmna, was acidentally spoiled, and I took 
the liberty of substituting its analog in the table. 

For further study of the factors influencing this pronounced southward 
shift of the northern chernozem boundary east of Ryazan, acknowledged 
unanimously by all the geographers (see general map), I traveled from 
Ryazan via the stations of L' gov, Panino, ;..:.istrus and Izhevskaya to Kasimov 
inl879. 

This trip through the Meshchera Territory provided conclusive proof 
that, even were this area to occur within the most fertile territory of 
chernozem Hussia, it would still be as barren as it is on the banks of the Oka. 
Indeed, nearly all along the way endless sandy or clayey Oka lowlands 
form the terrain -very large sand dunes, bogs on open terrain, and exten-
si ve coniferous forests with infrequent clayey-sandy. fajrly 1' ·vE>l, eleva~ 

tions with sparsely scattered small villages. The soil is typically northern, 
with a slight light-gray tinge. In places on the dunes, along the Oka banks 
and in their immediate neighborhood, patches of dark, typically sandy soil 
are encountered. These patches were found 2 to be a mixture of charcoal 
with quartz sands, frequently abundant in traces left by men of the Stone 
and Bronze ages. It is therefore reasonable to assume that these patches 
had been cleared by fh·e by the prehistoric inhabitants of the Oka banks. 
In the vicinity of Kistrus and Murom, these carbonaceous soils sometimes 
reach 1 -3 feet [ 30-91 em] in thickness. 3 

Kolomna --Zaraisk -Venev -Tula- Chern 

P. P. Semenov investigated part of this and the neighboring territory in 
the late 18~0s, and drew the northern boundary of chernozem from the 

I Ibid., p.tl2. ./ 

l Dokuchacv. Kriticheskii razbor knigi grafa Uvarova: (Arkhcologiya Rossii] "Karncnnyi Period v'P.6~sii" 
(A Critical Rcvieo,..· of Count Uvarov's Boo~: [Archaelogy of Hus~iaJ (Stone Age in Russi,J)), p.1lff., [St. 

~tersburg. 18:32). 
3 Ib!J. 
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southern part of the Venev District, past Tula, toward Krapivna on one 
side and north to the southern boundary of the Zaraisk District, then south 
to Pronsk, and eastward past Sapozhok on the other side. "The cherr10zem 
layer is very thiJ1 along the boundary of this territory; it is often washed 
off by spring waters from 'the ~1ills, . .<J,nd has been mixed during plowing 
with the subsoil on the fields, causing considerable difficulties in determin­
ing these boundaries; to the S(llctth, :-'lp,.Jhe Zemlyansk District and the 
southern portions of the Eletsk atid bi'Vi!~'- districts chernozem reaches 
depths of 1 1 I 2-2 arshins [ 1 -1 .4 ml." 1 However. Academician Ruprecht, 
having visiteu Kolomna, Kashira, Serpukhov and Tula in 1864, stated: 
"Chcrnozem does not begin south of ,Tula but ~.tretches, with interruptions, 
up to the Oka where it occui'S on the floodplain meadows as well as on the 
right -bank elevations and even on the left bank, 3 versts due north. " 2 

Huprecht supported these statements, as follows. "Chernozem is frequent, 
and fairly distinct on the right bank of the Oka below Kashira, and up to 
2 feet [G1 em} thick, its color never quite bla~k."3 "Sandy, smeary chernozez:n 

_is also frund on the Serpukhov elevations, about 3 versts from the left bank 
of the Oka. There are many plant speCies characteristic of chernozem in· 
this area. '' 4 " 

"Opposite Tarusa, on the right side of the Oka, the sandy soil is dark 
and it leaves smears on the hands. " 5 

"The area through which the Serpukhov-Tula highway runs in the Tula 
Province is a gray chernoz.em, blackish only in places. However, from the 
Oka bridge (at Serpukhov) the sides of a gully are visible, 20-30 sazhens 
[43-64m] high, with the upper gray soil layer up to 3 feet.L,91 em] thick, 
while lower down the giil!¥'.side (at the brick shed) there i~';,£llayer of 
uniform black soil, probably deposited. " 6 ,;.J~'c 

Huprecht complet.es his description thus: "If until no~~thl.i:p::-csence of 
chernozem north and northeast of Tula has been denied, this-Is-due to the 
nondescript light color and the thin layer of the local chernozem, as well 
as the rare occurrence of gullies. " 7 

In spite of all these arguments. Academician Ruprecht's map depicts 
a continuous northern chernozem boundat·y south of Tula, with isolated 
chernozem "islands" north of the town and along the Oka, from Tarusa to 
Kolomna. This is understanda.ble, since light- colored, thin soils cannot 
be classified as chernczem. Why, then, did H uprecht mark these "islands" 
on the map? Obviously, due to the presence of chernozem flora on the banks 
of the Oka, as well as the conf'iderable absolute elevation of certain of the 
sites. 

In 187? I ti avelled by rail from the Lukhovitsy station to Zaraisk, aloug 
the highway to V:r>nev and Tul a.nd again by rail to Chern. A description-­
of the terrain follows. 

f Se JTtt•nt>v, [P.j. Prldonska,.:a flc>ra [vee otnosheniyakh s ~eografichL·skirn raspret.lelcniern rasrcnii v 
Evwrcisk0i Hnssii] (Flora Along the Don [In Relation to the Geagraphical Distribution of Plants !n Et;ropt'ar 

i{ussiaJ), p. Tl, St. Petersburg. i8SL 

Z 1\upr<:cht. !hid., p.6fi, 

' Ih id.. r· ti:l. 

' ThiJ .. !1· t>~. 
Ibid., p. ti4 .. 

~ lhiJ., p. til. 
1 ' lhtJ., 



Close to Lt:k-b()·./itsy. a red-bro ·m clay appears; this clay is in some 
place~I"exposed to a depth of 30 feet [ 9.1 m], anr! in the gullies around 
Zaraisk as much as 50 feet [15 .2m] and more,. !n some places lt resembles 
loess and contains Caco3 concretions and chert pebbles. I encountered 
crystalline boulders incorporated iptc the pavement of the-'Z'a'raisk streets. 
and then rarely. .· · 

The gullies are numerous and have developed largely by nearly vertical 
collapses.· iin spite of a changE in the nature of the ground, the soils .·· . _-
remain as thin and light-gray as the Moscow scil~. with extremely :q;re> 
exceptions in small closed dep"ressions. These soils are onlyc6'1nches 
[ 15 em) thick on tilled fields ar0llt!d Z.araisk. In a section I made in the 
Zaraisk rnunicj_p~l pasture. very close to the graveyard in a place which had 
not been plowe~H;or at least fifty years, located a.t the. foot of a very gentle 
slope I the soil~~ ax:~ barely 9 inc~cS [2 3 c·m} thick. :'/ 

The Zaraisk·\yp·e of diluvial deposit stretches appb.rentlyuniformly through 
Venev to Tula and theriC:e to Chern. This deposit is in some places in the 
Venev gullies underlain by white quartz sands of unknown age; at the ford 
ov-er the Venevka River it was underhiin.by Carboniferous limeston~ beds, 
where it contains numerous limestone pebbles and blocks. Only in Venev 
itself did i see two crysta.lline boulders. 

Travelling from Zaraisk to Venev via Serebryanye Prudy (on the Osetr 
River) th·e co-untry is moderately rolling, forests are few, and the soil is 
extremely varied in Color and thickness ... At the 12th verst out of Zaraisk 

. the soils are somewhi!:t darker although their thickness does not e~c-<;!ed 
. 1 0 inches: [25 em']; a·versts further south the soils again grow light~~~ ~nd 

they are no mpre than 4 inches [ 10 em] thick in places. Toward Serebryanyc 
Prudy, especially 5 versts before the village, the plowland resumes a 
d;li'ker !me and at the Village a nearly typical chernozein appearance is 
noted, with a bluish tinge. The village lies in a depression in the gentle 
slopes on either side of the Osetr; this depression is 3 -4 versts in 
diameter in places. The bottom of the depres~ion, inundated by springtime 
floods, as well as a considerable portion of its walls, displayed fairlyda1 ~ 
plo\\'land often reaching 1 1/2 feet [45ern}a1nd more in thickness; however, 
the Soils Were akin to d(:posited bog soiJs, 'In certain places on the banks 
of the Osetr the deposited cherno~ems are interbt=dded with ordinary riVET 
sands and clays . 1 

From the Serebryanye Prudy depression. we proceedtd toward Venev 
0 vcr rolling, extremely clayey terrain. The ~oils appeared .fairly dark- gray 
almost througLout (it should be mentioned, hoWever. that it was raining 
steadily) c~hcir .U1ickness usually not exceeding 1/2 foot [15 em] .. This pattern 
was obbJrved from :~ versts beyond Serebryanye F'rudy nearly up to Venev. 
Appreciably thicker f>oils were only found 2 -3 versts from the town, and 
a section made near \i_enev revealed a soil thickness of 11 iil.ches [28 em}. 
The to!>ography and ground are the same on the way from Venev to Tula, but 
th(' soils are again of the northern type. This T~--Y be due to the f9rests 
which are quite frequent ::!.long the way and certai;.rl.ly covered larger areas in 
warmer periods. I C9,l'ried out several measu2E.ements of the soil layer in 
the environs of T'ula; the best specimen was taken on the municipal pasture, 
halfway VPc=-=,slope of 20-25°, at a soil thickness of! foot (:W em]. The 
inhabit<:i;·nts r·eport that this area has never been plowed. 

l~•c.II tr;1Jition holds that this,·;t·lta once co111a11u:J 1i<:st lakes, no~o.· convtrreJ ro fic!Js Jild vq~·~table 
il 

,;;;rdt'IJS, Author. 

·-· .. ---- ~- ·- ·-·--.--·-·--. 



l.oca li ty 

l~olomna 

Zaraisk 

12 versts from Za<aisk 
toward. Yenev 

Serebryanye Prudy, 
Venev District 

··-- Venev 

Tula 

Lazarevo Station 

.Composi rion 

Clayey 

Loam 

Loam 

Loilm _ 

Sampling site Thickness 

Level field . 8" 

.I [?.0 em] 

'. Municipal pasture ! -. ___ f' 
at the foot of . _ J f 23 c'ri1j 
barely perceptible ,. 
slope • 

Humus, 
o/o 

2,503 

Hygroscopic 
water, o/o 

2,489 

1.850 

:. .:·' 

-J.- ---~-- ·-

Level plowland 10" 
[25 em] 

3.297- .r >~'":-'R~ 

Plowland in the 
lower third of the 
slope 

(. 

Level plowlan~ ~ 

1'6'' 
[46 em] 

1'4" 6;'205 

Municipal pa~ture 
halfway up a 
20-25" slope 

! . [::;:f.] d 2,542 

-~ [36 em] T 
~ I :i_~;l 

I ,_:' 

PlC?~~":nd h£ilfway up . 
a very gradualsl~pe .· 

8.747 

3.732 

4,,166 

8.062 

·L-----------------~----~~--------._ ______ __ -:;-.. 

! was told by Shenrok and Daniel in Tula that south of the town the north- · 
ern chernozem boundary passes through the Krapivensk:ii District at the 
Yasenki railroad station -the boundary between the Carboniferous and _ 
Devonian formations. Fr_mn,,this station, in fact, the_ soil becomes appre­
ciably and fairly rapidly darker, often reaching 1-1 1/2 feet [30--45cm] 
in thickness on the way to Lazarevo •1 However, the plowlands are still gray 
in many places and [only] 1/2 fcot [15cm] UJ~;~l5 on elevations, especially 
on the uppe_~:thirds of slopes. From Y~_senkf, the diluvial clay becomes 
markedly'more marly and loess-like, a~d by the Lazarevo station 
(Krapivenskii District) it is hardly distinguishable from typical loess and its 
lower horizons are abundant in marly pebbles. On the gentle slopes of hills 
near Laza:revo station, chernozem reaches a thickness of 2 feet [61 em] in 
pla':!es. At the mouth of a gully. I observed a very interesting section of 
deposited soils, the structure of which was ,r;!~cribed in an earU.er publica- .. 
tion. 

2 
I would mention once again that this clay is overlain by 5 layers "'"'~~) 

visible at the foot of the gully, the walls of which are loess· clay. The upper 
layer is a homogeneous chernozem 3 feet [91 em} ~hiclr.; the second layer is 
thin, 1/2 foot [15 em], consisting of loess clay which i?.radually'2lsappears 

1 
A "brown-black chernozem layer often reaching 2 fe~t (i31 em) !n thickness" was observed by Ruprecht 
.lpprcxl~n.arety 3 vents south of Tula,. close to Yaseuki. ~i:)id~:· 'p. 66. 

1 
Do k u-: h a e v. Kartografiya ruukikh'pochv. tablits.~ rL•:n;·~~- '(Cartography of Russian Soils, A Table of 
DrawlngF) [St. Percrsburg. 1879). · ;.:· 
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in some places. No. trans'i~ion. t;x,ists.:b-etwJ~~:· .th~~e two 'laye~s or betv.reen .. · .· 
the second lay~r arid the. chernozcz:n uni;Jerly:ibg· ·it .. _The thi:rd layer .. 
Teaches 2 feet [6~ cmf,~n: thiclr;nes.s ·S.no is o~· til·~-:·s~1ne .quality as the upper 
chernozem·: •. · The'·~~irdl~yer iS:);.ird~rTain.b:Y:a d'~~tirict loess-like layer, 
4-5 inches [1 o -13·cz:n} 'th'~.ck; its·'.thicknes·!:;)'; as·wei:las that-ofthe second 
layer, is v~}'iable, whj_le the.'cq,mposJt~qn oUh~iayer~ is apparently identical 
with that·oi clay.. . Ii1itiany • .- · af.,the .. -'hot'c6m _ bf·:th~\se·ction there·- is· another · .. · 
~hernozem layer ··1. foot ·rso c'ml. thic:'ic .•.. li'ght~r than the upper· chernozem, 

.. >. . ... · .· :· ·. . . . _1·~·:. . ___ ._:;_ ....... . • ' 

imperc~ptibly pasEi~ng irito~·stib~f.)il ~ <>( .}.-: · :. ' · • :: ·. "" .. c=·, · ·· .. _· ·· · •· 

From Lazarevo">::.towa_rd Cherh; dark- an4;~ight.~·gray soils;·,)hick (1 1/2 
fe~~~J 45 ern] and thin. (.i/2 ':.foof:h 5'-c;m]f·sons ~}:~e.rnG:te Closely;Tit is ·imp()s. • . 

. M"'6le in t~i~·,t~rri.tory/ .as irr t~e_ 'no'~~heril,C?:he_r;~;'~~m boundal\¥::-,to .indicate 
demarcahon·J±nes betwee.n vario~s typ~s ol so1.ts • The Lazarevo type 

' '· .•.. ' ' ; .. ., .·.. ... I I • 

plow lands str~tch ,only. lmverst~ 'south,:ward,; .· wpile the ~ubsoil i~ the same 
c~brownish,..yt:ll6w clay'up to)W feet. [6 zn]- thick, the soils change color and· 

·. thicknesS' several t:mes C,ri:.,the way:to '•¢hern station, alternately taking on 
~the appearan·ce of the Y.~nev'iand th,e Za~ais'k ~oih~,~ · •··. · .· 

r ,, rhe briefalJ.alyses of.t;,amp~ed·;s;q.ils 'p'rel1tnit1arily su}ldivided ipto groups 
. (presented on_the p_revious p~ge) pr'ovide a c:J.earer description of the 
travers~d territory~ The·soit colo·r~ gefierlHly~speaking, agrees with the 
humus co'n~_en,t ~lld tl}~ coior of' the corresponding belts on 'my ma.ps .. 

. . . , ... ; . ···. ' '- .. ' . 
(}".j, :· . 

. ,-

<· . ... . . Chern and Novosil Districtf; 
~ .. l(azai:{no . .;.Chern~ Bol' shora Teploe- Mokho;IToe _:_ Khom utovo 

-:·. ·, . .· .. . " 

\\ 

~: ·~de~ided to examine the Chern Distri~t and part '.of the Novosil District 
in:· greater det'ail. to increase my knowledge of the c',.entral section of the 

((/--:--ussia:n chernoze:a:n zone's nortt~::J.l boundary. The ·~:general direction of the 
,,- trip was northwest- southeast. { --- ·~· ,,· 

, · The g~ologica,.l natu;re of the Chern District and the neighboring Efremov 
I • • 1 )' I • . ' • . ~ : 

.·and M~~~t'isk districts wa.3 generally describep as eai·lyas 1841 by Aca-
de!JliciariL\pel' JT1ersen ,"who first pl'oved that the bedr(>ck mostly consists of 

-·Devonian limestones and marls and lest:i frequently samdstones, in places 
re~ching 9~feef (27m] and more in thickness. According to him, tha 

·· Devonian formations underlie "calcareous-sandy reddish-yello•.v diluvial 
, 'clay without er'ratics." 2 'fne~Dev -·,ian limestones oftem constitute the dir~ct · 

. ,- r ~~-

subsoil of chernozem.aad a!'e ·somet~mes ove~lain onlj: by :-;od (MokhovC,e, 
Cherncusovo, etc.); more often. the diluvial deposits ]:-each s~vcral dozen 
feet in thickness. u!f the deposits are thin, they usuallJr abounci in angular 
pebbles from .the underlying roc~s; if thick, they for-rti.,1

, homngeneous 
. yellowish-brown masses with many calcareous concretllons anci almost 

totally lacking pebbles. In the village of Nikola. Sindeev (Cheri'\-Pistrict), 
the heavy diluviel reddish-yellow clay displays very numerous Uark specks, 
their diameter equal to that of the ordtpary fine roo.tlets of grassy ~~~ants; 
these a:re the openings of winding tunnefs~~ their walls c:aated with a -black 

Even Ac adl' mi c ian R u pre t' !J t c a llcd the soil:; of Sc,rgicvs]< (57 versts south of Tu Ia) "ligllt -colored 
chernozcm, of ashy-gray c.olor". Ibid., p.GG. ,, 

1 G e I ' me r sen. Geologlcheskoe issledovanie de vonskoi polosy sr'b~!.'!~Uh':~; 1 _~lt reki Z. Dviny JQ r~KI 
c :, Voronezlaa (Geological Study l'r the Devonian Belt c.f.Ccmr~J Russi.1__~rgnl.~yl(; 'western Dvln<t Riveno ~he 

Voronezh River), p.4l ff.. [Zapiski Russkogo geografid1~c:l<ogo obshch~,s}'f4!: Vol. II, St. Petersburg, I sr,uj. 
~ ~ 
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' 
substance,. apparently carbonaceous; these ph~ncmena are observed to 

.·. a depth ofl5 feet [ 4.5 m]. 
In the viCinity of Kazarino; Bcl'ailoe Teploe (Chern District) and Mokhovoe 

(NovosU District) the upper horizons of d~luvium, directly adjacent to the 
. . so~Flf' ye·r •.. abound in .various krotovinas .. 

According to Academician Gel'mersen's description, the terrain strctch­
.ing bet.v~en .Mfsensk and Chern and then to Efremov h::.o a -:;tep:_;<:: -like · 
appPara~c~: "Only iA4 t.Jlc>.c::::i:! ::!'a t;i"dalloaks and birches found; meadows 
are ext:~.· om ely r;:J,;re, . since the area has almost completely been converted 
to plowland; watet' is so scarce that even small streams are dammec!.c a:n(I; · 

.. · .. t!le water collectl3 in hollows, forming,1 small ponds ..• because: of the l.ack 
. ·of wood, sod fences are;-made. ,,.1 The qountry I saw is essenthilly the same. 

The utter absence of bogs and dry lake:'like depressions was e,specially . 
striking to my northener•s eyes. Local rivers, all small, are fed exclu~ 
siveiy by: springs; their alluvial valleys are very small although they all 
flow between. very high and bluffy second banks, indicating their [flllly 

• . • )I or1g1n. . i: 
All these characteristics are ceri:ainly of steppe nature; ~t 1\fokhovoe 

I even found some f~&thergrass. 
The only true steppe feature missing on the territory under c-onsideration 

is flatness of terrain. The entire territory I observed is very hilly, 
esp~dally between the Che~n rni.lroad station and the village of Bol' shoe 
Teploe. On the other hand, the gullies are distinguished from nortl')ern 
gulltt~s by c_ertain features. Tge old gullies are oval., thei~ gently sloping 
walls and broad 11oors covered by dense sod, usually' with chernozem of 
high quality and frequently with shrubs and oak groves; in fact, these are 
11 balkas". The bottom of such "balkas" may c-ontain rills totally different 
in nature, that of young,s developing gullies;_, gullies of this type are found 
on some slopesq The walls of these gullies; mostly •consisting of loess, 
are usually neafrly vertica~;. their floo.i:' often a narrow crack. These gullies 

II II ' . 
on the floors of balkas often develop to such an extent as to cover almost 
the entire area of the former hq~lows. The ca11ses of interruption in the de­
velopnient of these gullies, which enabled the formation of chernozem on the 

. bottom and the sides, as well as causes of appearance and vigorous growth of the 
n~w rill, overtaking Hs predecessor, are intriguing, and detailed fnvestig?rtions 
are necessary to gain full understanding of the processes. ,/"'' 

A description of the most typical surface forms, which I saw near the 
village of Bol' shoe Teploe (Che:..·n District), follows . .Tust past a galiflf}! 
owned by Mr. Domozhirov, toward the Studenets Hiver, there is a ziburig'--..,. __ 
still growing gully about one-third of a verst long. Its lower third shows ___ .,_ 
clea:J' signs of having occupied an old ."balka" in which the cherl].I)Zem soil 
layer was 1-2 feet [30 -61 cmJ t 11ick In places; in its middl'~•:and es­
pecially upper third, the gully is wiUer than the oJ.d "balka" a'lcl even. 
characteristically I than its cvrn lower porUon. !'he gully apex has five 
ramifications, their walls consisting of reddish-yellC'w lor.."ss-li@. clay. 
reaching 50 feet [15m] and even more in height; the walls are vertical and 
OI!_~is undermined by a wellin~J spring ... On the basis of the position of the 
n-eighborlhg road~ 3.J1d~J.ro.~inforrnation supplied by lncal inhabitants I this 
ramification has lengther.ed- ~))' 25---30. fe~t [7 .6-9 .1 ml over the last five 

1 Ibid., p.42. 



years .
1 

Its bluffs display typical chernozem sections reaching 2-3 feet 
[61- 91 em] in thickness; a very characteristic feature is two partially 
decayed tree r00ts, 1 - 2 inches [ 2 .b- 5 em] thick, which I found at a depth 
of ~ fc•::t"{.~i em},:! sharply delinea~ed against tQ.e subsoil horizon. -

Thest geological a)\d topographical conditions are characteristic of the 
entire territory oftire Chern and Novosil districts which I examined (with 
Mokhovoe the only exception). The ~;;oils of this area, however. differed 
~~~psiderably among themselves. 

''-~"·cj~c-::1)'"'-- I _asked Dolinino-Ivanskii. a local landowner renowned throughout Russia 
',I, -,,~~-:eX Jq:r~ the J:.1anagement of his estate, and Domozhirov, a lanctowner who is a 

· ' 
7'>t -~embeii of' the local office for peasants' affairs and therefore certainly 

possesses a good knowledge oft. the area, to subdivide the Chern District 
ir.to two-:-unequal- sections W1~h_ regard to soils; a ~maHer western 
portion and a larger eastern portipn. The boundary between these sections 
runs tortuously, northwest -southea'st. along the Snezhed Hiver, from Mikhail­
ovskoe to Pokrovsk1tya,, thence direftlY eastward to the village of Vypolzovaya 
on the Chern River. rises n.long this river:,;~r.-<fitthward to Devochkino. de­
scends southeast to the ·/illages of Bol' shoi Kon- and I\ovonikol' skoe on 
the Ro~ka River, runs along the river southeast to the village of Pashutino. 
to the village o.t' Studertets and tow~:rd the northern boundary of the Novosil 
District. Thi~ boundary derr,arcq,tes chernozem. to its east, southeast. 
south and northeast' •. from clayey soiis to its southwes~. west and north­
west. Dolinh1o-Ivan::;kii atld Domozhirov stressed the decisive nature of 

_j,'<f ' ' '' ~ - ' 

this .boundary a1o~g"the rivers (the areas of Snezhed. Chern, and Rozka). 
On the basi~ o-f. this preliminary 'information, I iJegancfurther investiga\'r 

tions .. My knowledge of soils in,the Chern District extet,?!ded from its ··· 
n~(rthweS't0rn. noncbc:rno'zeln corner (on the right side df the Snezhed 

:.:"Ifiver) which I traversed t.,v]rr> from the village of Kroty: (a) toward 
Mikhailovskoe and Kazarino on the Snezhed; (b) from Petrovskoe (on the 
Snezhed) and Chern statfon. In the latter case, the soils are a true gray 
throughout, 8 to 10 inches [20'- 25 em] thick. The soil reaches a thickness 
of i foot [30 em] in placesand it is dark gray only at the village of Kroty, 
on the fields of the local landowner. On the other hand, en route between 
Kroty and the Snezhed true chernozGm soils, reaching 1 1/2 feet ( 45 em! 
in thickness, appear 2 or :3 vcrsts before TVIikhailovskoe, on the right bank 
of the Snezhed. Si~1ilar chernozem is also found in the .environs of Kazarino 
(left bank of the Snezhed) on Dolinino- Ivanskii' s -~.;:-state. A small stream 
flows c-losl.• to the~ landowner's mansion, and its right bluffy banks consist 
of t.ypical yC'llow·Jn·own loPss. Krotovinas, black against subsoil and 
yellow-brown against chernozem, abound. The chernozem reaches 3 fPet 
[91 em] in thiclowss. r.::rotovinas occur to a depth of 5 feet [1 .5 rnt'and 

:c more. I madP the following measurements on the slopes rising right and 
:tcl~ft of thl' r:re-ek. 

\~Hight slope, with a 15° gradient: 
l. On the bluff nwntionpcJ above, l\ + B = 3 feet [91 cno.l. 
2. About 1/2 verst up thp slope, A+ B., 2 ft 6 in [66 em]. 

Thl' ,:r<Hd!Jof ,O:Illlil-s in till' 1\lokh•'v''l' i~ :llsn cq1•ally r.1piJ. l1\ll<uchaev. Sposr-hy ohraz<waniya rcchnyLh 
d<

1
lin l'\'rPp<·isi<Oi !<ossii ( 1\!ndes <

1
( F<'CI!Lltion ,,f I<ivt:r Valieys in European Hussia). r· 7U, [St~ PPtershur;,l]. 



Left slope. with a 10-20° gradient: 

1 . At the foot of the slope, where a horizontal glade begins, the soil 
horizon is a homogeneous clayey typical cher·nozem, its lower layer 
apparently admixed with silty soil. Total thickness was 3 ft 7 in [1 09 em}. 
but chernozem penetrated even deeper, and groundwater welling up in the 
pit prevented my reaching the subsoil. 

2. About 50 paces up the same slope: 
A. Homogeneous chernozem, 1ft. 7 in. [48cm]. 
B. Transition horizon, 1 foot [30 em]. 
C. Subsoil, yellowish-brown loess. 
3. 300 paces up the slope: 

·A. Soil horizon, 1 ft. 2 in. [35 em]. 
B. Transition horizon, 1 ft. [30 em). 
C. Bedrock, same loess, possibly more sandy. 
4. 600 paces up the slope'' ·l10W on level terrairl: 
A. Soil hori~6n, 1 ft. 4 in. (40cm]. 
B.· Transition horizon, 1 foot [30 em}. 
C. Typical loess. 

F,rom Kazarino I proce~ded to the villages of Vypolzovo, Ch()rnousdJskie 
Vyselki, Brusok on the Rozka River and Bol'shoe Teploe. 

The Kazarino chernozf;?m extends approximately to Vypolzovo~ where 
the predominant soil type becomes northern rather than chernozem, south­
W'J!'d to (~hernousovskie Vyselki. At this point, sma11 11 islands" of dark soifs 
reaching 1 foot (30 em} in thickness begin to appear; true chernozem. appears 
beyond the l}ozka, stretching south through Bol' shoe Teploe up to Mokhovoe 
and the Khomutovo station of the Orel- Elets railrpad. The chernozem 
b€comes progressively more typical to the south;',:: .. 

The village of Mokhovoe (Novosil,District). is noteworthy, as it is Shatil -:-· 
ov' s renowned estate. The geological structure of this area, TJ1,~ntioned 

. . ,, I; 

above, includes the following remarkable f~atures: in additiorLto Devonian 
limestones and marls, outcrops ~f which arc visl.ble in the village of 
Mokhovoe, red and yellowish -brown sands outcrop on the most elevated 

"~places ~of the surface. These s~nds frequently contain sandstone blocks, 
'similar in color, 1 sazhen and more in diameter. I encountered formations 
c>r'this kind 4- f? versts south of Mokhovoe near the park on Shatilov' s . 
estate, and at the farm known as U1e Kamennyi !3ugor. This far111 owes 
its name'~ to the sandstone blocks which are vccasionally visible olh the 
surface. Unfortunately. no fossils were found, nor were the stratigraphic 
relationships of the formations e:lucidated. 

Of the soil sections in the vicinity of~,Mokhovoe, the following three are 
. ~ noteworthy. ~: ' 

1. The following strata of deposite'd ch~rnozem are visible in sandpits 
in the lower third of the slope, just south of Srwtilov' s park: 

A . Chern o z em , 1 ft. 4 in . [ 4 0 c m J . 
n. Red S<?tnd, 6 inches [15 em]. · .. 
C . c: lwrnozem, 1 0 in<' hes [ 2 5 ,t:-rn) . .r:.;iJ..s::<, 

-- ~.. 'l-' 

D. Sand, 1 fcot[30cm]. :: · -~·<,''-

E. Marly red clay, 4-::6 inches f~,il-15 em]. 
F. Chernoz-em, 7 inches [ 18 em). <]i 
G . Under lyirrg·li~£'!d sand. 



2 . Between Mokhovoe and the village of Novolysevka, at the top of a 
slight incline toward the left bank oi the Razovka River, with outcrops of 
Devonian limestones and marls: 

A. Soil horizon, 1 ft 9 in [53 em], homogeneous typical chernozem 
with an imperceptible transition to horizon B, 8 inches [20 em] thick. 
However, even subsoil horizon C, of yellowish loess, has numerous dark 
spots -possibly krotovinas -wh~re in contact with horizon B. 

3. Kamennyi Bugor, one of the outlying farms in the environs of 
Mokhovoe. :' 

A fairly large hummock, on which deciduous trees grow, is .located ;,[lethe 
vicinity of the farm, on the slope above an unnamed creek. The creei{--banks 
display an indistinct outcrop of limestone ovei'lain by loess. The hummock. 
as noted, consists of red sand with large blocks of sandstone. A shallow 
sand pit was dug among old trees on the fairly level top of the hummock. The 
walls of this pit presented a clear soil section, as follows: 

A. Perfect~:y homogeneous sandy chernozem. 1 ft 4 in [40 em}. 
B. Trans~tion horizon, 1 C inches [2 5 em], with unaltered, isolated 

irregularly shaped areas of subsoil C 1 which is represented by the sand 
mentioned above. Both horizons A and B are overrun with living roots. 
Not a trace of de~,d roots was discernible; they must have decomposed 
during the lifetime· of the present trees (?). 

1';. 

Loca I ity I Composition Sampling site Thickness 
Humus, Hygroscopic 

'· 11/o water, o/o 
...... ::.::.'. 

\\: 
'(;;;;;..;;.\ ~·,· 

Kazarino Loam Slighrly roiling pas- 2'6" a/io:9 9,126 :::, 

ture at the bottom of [7u em] ,,[ 
.. a slope _ 

Petrovskoe - Plowlanci, in the mid- 8" 4,959 4.970 

' dlc of a slight slope (20 em] 

~"'•/e-~_sts east of Petrov- - Level plowland 11" - -
''· skoe [28 em] -

~ 

Turgcncvo, approxi- - - 8" - -
matcly 4 versts west [~0 em] 
of ~trovskoc 

Bol'shoc Tcploc - ?lowland in the upper 1 '6'' 8. 729 3,537 
..-~.; third of a gradual ~(46 em] 
:r 

([ !I slope I 
il 
): 

I Kamcnnyi Bugor Sandy Loam Elevated level site 2'2" 5,825 7,282 

I [Gti em] 

l\1.okhovoc Loam Plow land at the :.!'5'' 1), 115 4,0% 

summit of a slight [74 em] 
slo'pc ~· 

·--- -
Descending from the Kamennyi Hugor farm to the creek, beds of deposited 

chernozem 6 feet [1.8 ml thick are visible in the outcrops; this chernozcm 
is clayey l'atlwr than sandy and in places ovPrlies Devonian marl. 

l)l} 



I\_ 

To cor.nplete this description of Mokhovoe, the presence of numerous 
krotovina.s in the subsoil, and the rare appearance of feather-grass in gullies1 

:-;hould be noted. A forest of high quality has been planted very close to the 
feathergrass; its principal arboreal species are spruce, pine, Pinus 
strobus, lc::.rch, oak. and birch, all displaying excellent growth, 
especially Pinus strobus, which even in western Europe- is exclusive 
to parks. All these trees develop equally OP lev-.:?1 terrain and in gullies. 
Moreover, Shatilov' s nuz:series nurture nearly all the coniferous trees of 
northern Europe and America. Three -y~ar-old saJ:;(l~ngs from the nur3eries 
are planted in chernozem, without any admixture with sand or mineral. 
substances, and are given no further attention.· According to Shatilov, the 
trees grow indifferently in the first two years; the surviving trees then 
develop far more rapidly than in the north. The soil between Mokhovoe and 
Khomutovo is nearly solid typical chernozem 2 feet .[61 em] and more thick. 

A list of soil sanfples which I took over the investigated area is given 
in the table on the previous page. 

The information suJ.~plied by Dolinino- Ivanskii and Domozhirov pr0ved 
largely reliable. The following details should, however, be corrected: 
a) the soils in the western and eastern portions of the Chern District do 
not differ on the basis of humus content and color as much as the inhabitants 
assume; b) the areas are not sharply delimited by any boundary, such 
as rivers or gullies. and gradual transitions are the rule, as in all other 
territories. 

Different soils in the northwestern and southeastern portions of the Chern 
District a.,; well as in the entire Tula Province are directly and characteris­
tically noticeable by the very m:1rked vegetation characteristics. The 
Mtsertsk -Odoev-Krapivna- Vez\ev line forms: the boundary b'.?t-#een the 
forest belt of the Tula Prov£,!Jt;; e t~ the northwest and the stepp~\bclt of the 
province to the southeast.. 2 ·~ · 

Milyukovo-Vyaz'ma -Kaluga -Mcshchevsk­
Kozei' sk ·-Be lev --Orel 

The village of Milyukovo, in the Sychevka Distrfct, Sinolensk Province, 
lies in a country which is in all respects typical ofthe entire central part 
and partially ::1.lso the northern part of Russia. This cornet of Hussia is 
typical of thousands of localities as regards topography, geological structure, 
and soils. I therefore decided to give a mo1·e detailed description of the 
area, ·since I know it particularly well. 

It should be noted primarily that the entire northeasterrtcorner of the 
Smolensk Province, which includes the Sychevka Distr.ict. is a very 
t~lcvatPd plain WOO feet [274 mJ and higher) from which numerous rivers 
n.ow in almost all directions. The land adjoining the rivers, as well as 
tht>ir divides, are largely horizontal and therefore relatively rich in bogs 
on open terrain and swamp meadows, often extending over dozens of versts. 

1 t\cn,rdin,; to rtw villa~ers, f-:.11herhrass \'.'as abundant :,o-70 years a,.;o. 
2 f<;,;:IJ.:vniko-v, [P.jandTc.ingt·r, (V.j. l\::la•rk ftnr>· Tul"skoi _.;utwrni1 (.\lo!ln~rarhonrlil· Flora ill 

c~!i,;:- Tlll.l Ptnvincd ( St'e rnar) ['I 'IIJ)' ~.- Pl'ft•rht:n~sko~(1 nbshclit'S!·,·o~ l'SleSl\'(ljsryr;llclc !, \'ol. I I. ~o. I, 

~'t. r\·tt•r<htlr•~· I ~~lij, F"r ,kLtils >tT ht·iol,. Author. 
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Areas where clearly outlined hills alternate with deep gullies and lowlands 
appear in the form of closed depressions are rare. More or less boggy 
lowlands predomi11ate in 'the neighborhood of Milyukovo. [See map bel ow .1 

0 6 
t:;;l=;;;;;:;;=±:::;;~t;;;;;;:;;;ooa;;;;;;;;;;;;;:o:;;;;;;;;;;;;;u;oio;;;;;;;;;;;;l verst s 

FIGURE ·l. Vicinity{\, the villagl' of 1\lilyt.!Jif/o. 1 

i\. 
:/ 

Except in m·e southern pa l't of the area r·epJ'esented it1 Figure 4 (a round the 
viUag~s of Spassk ~!ncl Tvanovskoe), iel:>s th[ln half of the terrain is occupied 
by relatively elevated, completely dry places. Such places are usually 
vaguely outlined. almost isolated "isl'lnds" amid!:it meadows and bogs. These 
"islands" were formerly t·ovel'L·d IJy J'orPst, of which noth.ing no'N !'l'ma.lns 
except very small, scattl'l'f"d .~rovl's t'suc:h as' south of Petrus!~!dna and 

-'."1.----~ nortlwast of Iva~r19VSk'JP). 

l.lh·~. b,,,•s, c.fr\ .l!icl l>l'l :1 l'.~cJ,,·"~• lii!J:;, fc>[l'S!S; .ctf;, .Ht' ll:.,rh·d in llil' S.lllll' lll.Hiflt·r tiSl'd ill .t!J illt· 

,.:cnt·r.t! tlt·~!Ji.;ll:trtt·r~· rn.tf't~ 1 ( v~.--rq~ t1' ! inch [l ~! -..!t~.· · Oj). 

I I! I 



TIH~ geologic~al structure of this territory has been described elsewhere . 1 

We shall thf>reforP mention only tiJP most typical features of the northeastern 
corner of the Smolensk Provin(· ('. The vast majority of hills consist of 
t,ypical northern diluvium; only 1·an:·ly does their lower horizon consist of 
Carboniferous limestones. The diluvi1..1m i~self may usually be sharply 
subdivided into two stages. ln the upper stage, the predominant mineral 
mass is more or lesl:i sandy red clay with fairly sparse chert and Carbon­
iferous limesto.nf' pebbles and fairly frequent northern crystalline boulders 
often 3-4 feet (0.9--1.2m] in diameter. HoweverJ where diluvial clay 
overlies Carboniferous limestones, it is nearly displaced by the large 
quantity of pebbles in its lower horizons. The upper diluvial stage is 
generally nonstratified and in places reaches 50 feet [15m] in thickness. 
Sands predominate in the lower diluvial stage, their thickness also reaching 
40-50 feet (12-t5m] in places. Diluvial sand may be fine or coarse, 
white or yello\'(ksh- red, e;{clusively quartz or co?siderably admixed vy:ith 
limestone and"'feldspar grains; its beds may be horizontal, or strong;~y 
undulating with many horizontal interruptions. .. :!:-< 

Diluvial sand often forms a transition to gravel, and even to congloni·~ 
crates. Carboniferous and northern crystalline boulders abound, and may 
reach 6 feet { 1 .8 mJ in diameter. They are usually nearly spherical in both 
uppPr and lower diluvial stages, often polished by glaciers, and in severR:l cases 
so disintegrated that the boundary between the boulder and the loose diluvial 
mass in which it was embedded is indistinguishable. 

I djd not find any organic remains in the dilu~Jium of the Smolensk 
Province. The structure of diluvium in this territory, given above, was in 
fact rarely seen~ One stagEf~sually pred0minated, at times at the expense 
of the other. This was the ca.se on hilltops from which diluvial clays have 
been washed off. 

For instance, the highest portions of the small hills, just west of the 
village of Milyukovo, consist of sandy loams with vb·tually no diluvial clay, 
as is evident from wells and other pits. The slopes, however, a~·e covered 
by diluvial clay, reaching 20 feet (6 m] -and more in thickness, especially c 

toward the banks of the Kachnya River. 
The lowlands marked in Figure 4 may b2 classified a.s follows: a) bogs, 

b) alluvial riveryalleys (ftoodplain meadows), and c) meadows and plow·· 
lands which rim the diluviiil elevation. They are designated by almost 
identical symbols in tqpographical maps, but differ significantly in regard 
to !-~eolobry, pedology .. ~tnd agricul_ture. 

The bogged lowlands, such as the Tatarkino lowland (between the Sezha 
Hiver 3nd ttw village of Odnorukova}, the IVJ edvedeva and Gol' neva lowlands 
(southeast of the villages of :\Tedvecleva and Gol' neva), etc., arc all undoubt­
L'dly originally lad.Gstrine depressions, now .silted up and overgrown; 
tc<l'c._es of the original lake are oresetvd2fi11'-::>0mc places (north ofOdnorukova). 

)\ . 
•r (Dogged lowlands of thi~.s kind may reach several dozen feet in depth here, 

as in other places. At the.bbttom, bluish, very viscous clay is found almost 
always overlain by masses of rnore or less earthy pest and sometimes by hog 
ores. The bog surface is extremely unstable., very tussocky and cove.red by 
typical paludine \' egeta tion and very poor, stunted shrubs. The fairly 

" 

1 J)ok uc h;t ~· v. Spns,,by nbr..tz<>votlli}'il rechnykh Jolin Evropeiskoi I~<)Ssii 11\loJcs of ForiJ(aJionof i{ivcr 

\'alleys in FtHOfX'.lll llus~J.1). IH7H. 
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compact sod, similar to the subsoil, mainly consists of -the mat formed by 
the intact roots of paludine plants. Such areas are almost worthless for 
agricultural purposes. 

The alluvial valleys (inundated by springtime floods) of the Kachnya and 
Sezha rivers are er;.tirely different in nature. A d~tailed description of a 
typical section of the Kachnya floodplain, directly south and southeast of 
M.ilyukovo, is given b~low, presenting the characteristic features. 

Figure 4 shows that this portion of the Ka.chnya river valley reaches a 
width of 1 verst in places. Although at many pcdnts it rises appr1(~ciably -·. 
toward the river, it may be generally described as horizontal. The 
monotony is broken only by scattered dry oxbows or by small elongated 
lak

1es. Large masses of the abundant freshwater mollusks are buried in 
the lake ooze together with fauna of the neighboring meadows' ce.i,;,~ecially 
during the spring floods. ·The floods have silted many of these oxbows and 
small lakes within living memory,.· and have. leveled them with the horizontal 
surfncr~ of the lowland. 

((_ --

The·'--:geological structure of all such valleys is uniform and simple. The 
20 artificial sections I performed in the banks of the Kachnya River, between 
the village of Milyukovo and the latitude of the village of V razhki, make 
clear the following thre~ horizons. 

The uppermost horizon (A) consists nearly throughout of pale red or gray 
loose alluvial earth characteristic of floodplain valleys. Its depth here 
varies between 3 and 8 feet [ 0 .9-2 .4 m]. 

This layer was formed mainly by the alluvium deposited by springtime 
flpods and partly also by suspended matter transported by Fainwater from 
ac::i~acent diluvial elevations. Its mrneral compGsition, therefore, can hardly.·. 
i:r~ uniform, and consists" of a varieet mixture of those rocks occurring in 
the river basin. The second banks of the Kachnya River in this area are 
composed exclusively of diluvial clays and sands, which in turn forr,a the 
variable mixture composing the horizcn. This horizon, on the othe~::_,]1al(1d, 

~......:.~-j, 

is distinguished by certain co~,stant characteristics thanks to its origin~ The 
sandy-clayey mass is usually loose, lacking bedding, 1 and C'Ontains rare 
scattered pebbles and boulders, deposited by the glacier. No shells or 
plant residues are commonly found; the very slow deposition of this layer 
and its loose'ness and accessibility to the detrimental effects of air and 
atmospheric water are not conducive to preservation of organic matter. 
Living or dead roots of grasses of the floodplain valley are found to a depth 
of 2-3 feet [61- 91 em] below the surface. 'These root~·.)'ormed the sandy, 
red-brown ferruginous tubules which are abundant in the' (~layey-sandy 
mass. 2 · . 

The lower !ayers of this sandy loam usually form gradual transition 
to the second horizon (B}, which consists of intercalations of blackish -cla,Y.i, 
resf•mbling bog-vegetal soil, alternating with intercalations of white or . 
reddish sand. Only in two sections does this hor·izon consist entirely of 
finely- bedded, variously colored sands .• The sand intercalations generally 
disappear or form very gradual transitions into one another every several 
dozen paces along the bank,. In addition to rolled pebbles and gravel in 

Lye II. 111anual of G<·o!,1~Y· lttssian translation by c,,h,vkinskii, r· I ;,li. [Sr. I'L'lt:tshurg. lti~G]. 
2 

These tubules "·ere previous)>· JcscribeJ by Messrs. Golovkinskii in "0 pnsklretil'llllyldt obrazovaniyakl: pn 
\'nl~t:, v t:l' sreilncrn tt:chcnii" (Posr-Tcrtiary Formations Aloni\ the t-..liclJle Volf.~a). f1f1· •i~-ti4 LKtzan. 
I Kti!'J]. H II r fl' c h t ( ihiJ •. I'· :n) ;utJ J) i ( fl! :t r. 
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large amounts, leaves, twigs, trunks of birch, larch, aspen, oak (usually 
in a horizontal position) are abundant in places~ ',~ertain points of the 
lowest portions contain fairly numerous remnants''orffossils, including 
mammoth, fossil rhinoceros, urus (Bos prirnigenius), as well as elk 
antlers and teeth of E q u us cab. a 11 us. 

The base of the Kachnya banks in the area usua1ly consists of dark clay 
with a bluish tinge (horizon C). The clay is viscous in some places and 
fairly sandy in others. On the surface its depth does not exceed 2 feet 
[ 0.6 m], but on the other hand it occurs :throughout below the river• s low 
summer level, where it sometimes reaeh'es 1 sazhen and more in depth. 
The hori~on also includes pebbles, fossils, and plentiful shells of freshwater 
and terrestrial mollusks, as well as plant residues. The peasants use this 
horizon to dig out the best preser~!ed oaks, utilized for various artifads. 
I was told that the excavated oa'k[riiay be denser than the living,wood; in 
such cases the wood is probably in the initial stages of fossilization. 

,Thfs floodplain valley may be classified into two pedological portions. 
The higher, completely dry, areas are overlain by a very thin, loose and 
indistinctly colored layer of sod, only ;.slightly differ!;1g in appearance from r 

the ~rest of the upper alluvial layer. Low-lying areas where springtime 
floods and rainwaters stagnate are covered by bog-meadow soil. 

The third kind of lowland in the MB:yukovo neighborhood col}sists ,, 
of the so-called meadow...;plowlands. In dry summers ''such areas produce 
excellent flax yields, while in wet summers they are better left as meadows. )) 

/Lowlands of t~;is type usually stretch in narrow strips along the foot of =-5 

,)diluvial height~:;,. These meadows gradually rise into elevated plowlands on 
--- '- \\ ' 

one side, and onthe octher form a transition into adjacent bogs;' These 
lowlands exhibit one of the following types of geological str'-!cture. 
, 1. An artificial section made half a verst south of Milyukovo, 10 or 15 

___ ;paces from the southern foot of the very gentle slope r~sing at th:a tip of - ,:::; 
((;::/ the plowlands, gave the following structure, frcJ'ql the surface down: 
. A. Dark-gray layer 10 inches (25 cmLthick. with scattered residues of 

grass. ' This layer is no longer inundated ')(Y springtime waters of Gridnev-
. skii Creek, a small stream flowing nearbir, although in the past H WCI.S 

inundated by high floods, according to the local inhabitants. In any cas,e, 
this layer originated almost ~itflusively in the deposition of various soil 
substances from t~e ne,ighbor.Jlg diluvial l1l~j.,gQts by atmospheric waters, 
and its compu"'ition Js therefore extremely -v-ariable. Personal examina­
tion proved that the layer increases in thickness by the same process at 
present. It is'completely dissociated from tl-Ie underlying layer. 

B. Completely black, light', loose peaty mass, rich in residues ori>aludine 
plants, 8 inches [20 em] thick. 'These formations are obviously of paludine 
nature and are used by the farmers as fertilizer for fields low in organic 
residues. ,_; . 

C. Bluish, usually~/viscous layer with very thirt, insignificant, intercala­
tions of sand. Scattered alder leaves and small fragi'J1ents of tree branche3 
are found. Artificial section disclosed this layer to a depth of 1 1 I 2 feet 
[ 4 5 em], but it certainly continues deeper. The la:'er was probably deposited 
by Gridnevskii C reck or, more prccist.•ly, by a former lake-like spreading 
of this creek. 

2. I made another section of similar meadow solls about 2 verGts 
northwest of 1\Iilyukovo at one of the edges of the l\TcdvedevBkic bogs. The 
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sod is 1/2 foot [15 em] thick, compact, with a mass of undecayed brown, 
almost black (when moist) plant roots" It is underlain by the bedrock. 
diluvial clay, only the upper 2-3 inches [5--7 .6· em] of which ·are of a light 
bluish tinge. Although the spring floods and rainwater rarely stagnate at 
this place, the mea,dow is nevertheless almost constantly rich in soil 
moisture, due to its low location in the immediate neighborhood of bogs. 

The lowlands are of additional geologica11 significance. sinc·e they provide 
an excellent example of the enormous mass) of various mineral at1d organic 

-;c substances washed off from .neighboring difuvial heightsand filling these 
lowlands: The diluvial heights were obviously much higher in the past than 
today, and their erosion was1 consequently more vigorous. The lengthy time 
intervals nepessar.y for such changes in the topography are barely / 
C'Omprehensible ! 

The plowlands in the.n·~ighborhood of .Milyukovo are situated almost 
exclusively on,the":diluvial heights. In Milyukovo, as in ni'ne-tenths of 

. ~entral nonc!J,ernozem and northe-..·n Hussia, the plowlanct~ are classified 
into the foll<?wing three agricultural types: a) garden soil]: o) plowlands 
continuously cultivated according to the_ three-field rotation system,· and 
finally c) lands fallow since after the emancipation of the serfs [in 1864L Area.; 
(a) are heavily ma'nured almost every yea~ 1 areas (b) are usually manur<:..~d,,C 
(farmyard manure) every,: three years, wh1le areas (c) [(lave hardly ever Jj 

been ffici.i1Ured and have always been badly cultivated. ),\'Iy artificial Sections 
and samples from each of these classes of land, of Milyukovo, yielded the 
following results: r> 

Site No. 1. Garden soil ~ithin the village, on a level area; only two layers 
are found. _ 

A. Tilfed horizon, 'about 1 foot thick, gray when dry and darkish-brown 
when wet, rich in.undecayed vegetable roots and dl!_ng straw, frequently 
containing unaltered fragments oi bedrock. Horizon A is obviously of 
artificial formation, at the expense of the .bedrock.\\ ,. . ,,\,_, 

No transition lq.yer is distinguished, and horizon \..~"'~~--=unde),Flain by the 
subsoil C, consisting of diluvial yellowish- red sandy loam or light loam. 
No humus color is discernible, although some scattered• plant roots a're, 
seen. 

0 . . 

Site\Nq .• 2 .• Level area, a field belonging to the Milyukovo church, about 
1 I 4 ver'~t-north\vest of the village. · ·;J ·. 

A. Tilled horizon, ii- 7 inchE:~s [ 1 5-18 em} of yellowish- gray soil, 
darker when moist, abound~ng in roo~Uets of cereal' crops, occasionally 
containing fragments of be'droc.;:k. ) .2 

13. Transition layer 2 inch~~s [5~ml thick, barely noticeable and obviously 
very freque'ritly turned over by the peasant plow[" sokha'' j; neitb_er structure 
nor color arc thus unifo~m. .-~~""'·Y 

' . eo;.t('" 

C. Diluvial sandy loam or light loam. 
Site No.:3. 1-.;;.11/W.:versts south of Milyukovo, lying fallow sine«? serf-

dom days. _ .. 
:\. Tillo;d horizon, 5-Ginches [l:~-15c·rnloflight-graysoilcont<-:J.ilirng 

rootlds of gTassy Vfof~etatiu!J. 
B. T:·ansition layer of 2 inches [5cr:1J. 
('. Heddish-yell0\v sangy loam. • 
TheS(' plovt1ands may contain meadow depressions, whether- as enc~6sed 

dtTuku· dt..·p~}ssion:,; or 'S small elongated valleys. Manure particles 

10:; 
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washed off the sur-rounding fie~~ds collect in these depressions and form 
•I 

abundant humus, combining wt~h the decayed sod. The bottom of these 
. ,, ' 

hollows is usually a thick layer\ of very fertile soil. 
Areas of this. type form hayf~.elds of high quality; in many places they 

have been plowed and are used fl':>r flax growing, etc . The high (5-1 Oo/o) c 
' . -·- ,., 
content of or'fzanic components''lends this soil a dark-gray-dark~brown 
color which may become nearly black (this meadow soil is loeally designated r 

as chernozem) and its compositior~ depends on the soil properties, of the ·· !J 
surrounding fields. This and the silty soil are the most fertile in the 
Smolensk Province; however, they'occu'py very small areas •1 

· Such small lowlla.nds, extending o·ver 1/4 tp 1/2 dessiatine, also qccur in 
the neighborhood ot' Milyukovo. ' · 

The following is a list of soil samp 1 es which I took in this are.a. 

Sampli 6 site. Thickness 
Hygroscopic · 
· water, "/o 

----------r----------+-----4---
Level area 1 '2" 3.368 

[35cmj 

6-7" 2.338 
[15-18 em]·· 

5-6" 
[13.-15 em] 

1 -1 6" 
[30-46 em] 

1.150 

9.796 

2,013 

2,083 

1,123 

6.093 

In cqpclusion, I 'Wotdd stress once again th'af the extremely detailed 
geological and pedo1ogical<~escriptions are given in view of the fact that th'e 
territory is typicaL of 9/1 t:l"'of nonchernozem Russia. 

No naw features were iil fact encountered throughout the country lying 
betw,een Milyukovo, through Vyaz'ma tc~Kaluga. Past Kaluga, nearly to. 
Kozel' sk, my route traversed a region of Carboniferous formations, and 

. .-. ~ \\.. 

further on, through Belev to Orel, among Devonian~'op~ion~. These 
.formations,. however. seem to be rather insignifican~fwi

1

th respect to 
soils, inasll1Uch as they are covered ~y fairly uniform rocks,(limest6nes, 
etc.) and are overlain throughout by deep diluvial deposits. The general . 
character of the Sychevka deposits is retained up to the Pgz:a and Kaluga and __ \ 
even slightly south of the latter, toe only difference being a''marked · ( ,, 
predominance of e:and, which may even emerge on ·~the surface. The soils· ·· t_ 
are of the same kinds as the Milyukovo type .. South of the Ugra, appro.;~p1ately 

J('·' '$.:-' . 
/( -...:..~-=;:. 

/,f.' 
~' . 

1 so I o v • e v. Scl'skoklwzyai~Jbnnaya statistika SmolensKv. gubemii (Agricultural Statistics of the SJl1oh;nsk 
?rovincc). [t-lnscow, I 8SS.] According to my observations. peasants <>f the SWolensl< ?rov!nce and other,. 
central'prov!nces frequently plow meadow~ on leveleu water' divides (desiccated bogs which were shallow 
an,.u lmwdated only in ,~nc rainy season) t-:1 augment their plowlanJs. The soils are thus black, very rich in 
p~;rtially decomposed Srganlc substances and are som.7times known a~ black, or chernGzcm soils. ~~-~: 
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7 or 8 versts before the statian of n'>g<:'vichi (on the Kaluga- Meshch•wsk 
highway) the grau:td bee Jmes 'i>nghtly de!Jser and .nore clayey, the soils 
reach Hi inches [25 ern] of thi.:kneos 1'1 I'Ome plac,~s, and 1 foot [30 em] 
close to the nogGv~chi ~>taX.ca, at wni.t•h poid they are darker. From this 
station uo to Orel th~ patiern of the :<~araisk- Verev ai;d til:! "'·tla -Chern 
territories N:cu:.: s. 

The ~m:ntrysidP: is pureiy ag:dc,,:ltu! al, and tlH c l•'l.racterl sties gr:1w 
stronger t-::.ward Orel: e?erv fl'"<'ble .;'ie;.d iE t>lowed and cornJ :elds str!.'tch 
to the hor·::zun. The sole rP ri ety is int:roduc ed by dry gu1 lies v·ith forr..~sted 

sides anc: tir~y, ve·ry sparsety scatt.er·'=d g:rov.;s. 'l'he forest !S dP.ciduuu~> 

{oak, :Asper" linden, fiJbc~ t, birch} (•XCCiJt f0r th<• unint<>l i:·up~ eu ccn:ifero,;s 
'
1bor'' occupying 5-b versts .1ust bey• .. md Kozr-l'sk anr' tow~rd 13d~v; 
spl.,tce i.n this "bor" reach 1 t/'2 --2 feet [45---51 err:.] in diam<:tot'. Chru·'lr:­
teJ·istk'illy, a lack of water ·;s m.3.rked in the Kalo.tg<·.-Orel1:e1'·'ito,..y, ;,nd 
tl·ue bogs are rare. The terr·:c.dr, is tnode~·atcly :1illy throughou':, w1th 
certain exc~ptir>ns. .For :nstanc·~, an altn;)st steppE·-like ~ha"'f.der is 
visible in certain r.lacF:.> bet·.vE eD Rogovi::hi ancl Saburovshcn5 nz., 1\Ji esh­
che-vc;k --Sul:hin{chi, Bolkhcv -- Respop-:;vo. On the other hano .• hebl(·en 
Tatar·enka and Mekh<:>vskn.)·a, KozeJ'sk and Be'.ev and slightly north of 

_ BoJkhc.•!_ibe co1;j1trv is fairly i1illy, especially in the vicinity of l>igh river 
bar.ks, 

rr";m tl:e Rogcvichl stet-~or. up· t0 Or8i, the {:l•posi.t is lo<HLY ~n:r.)Ut!hout, 
becomine( more rr:-trly towa!'d the l'lcut!1. anc turning in~~o typka.llvetl:a 
south C'f Bolkho•.·. { found di1_,Jvia1 f;:J.ndu under this loam in thc: >.·ir::inity of 
,.;ukhin;(;hi and betwP.el1 Ko~el'5k J.r.cl lh£ Yu:.-:-il,sl~aya station C<·yn-t:all::ne 
hcn.zldet·a occun·cd o!:ly twice: bntvt•Jen 1-:.ot,ovichi. and S·:1:mrov;;;h,;hina, and 
embedded in the BoH~h:Jv pav(•m'3nt. Tn the: fir!?i. c<~.ae ~ fist·· ,:;L',; dbrite 
pebbles were obsecved, ~nd in the secr>nd, a gra~d::e (g:rr,yl .>ouldet· 
reaci1lng l 1/2 feet [45cml in diam~ter·. 1 A -:oel~ticnr:.hip be.;ween thf' soi;s 
nnd the tnpogX"aphy o·~ this regioa i.s disc.ernibl-:~. 'rhi;! sons fir<'·t a~!1S'lme a 
SC'mewhat dark-:lr ?.nd thid>er appea:ranC'€: at the I<r)gov::.<.hi static·n nno betw•en 
Rogovich:i. and Sab:.rovbhchina. 'i'he soilr; appt>ar·JL of even better quality 
betwePr. Nl;'3hchevsk and 'l'atarcn.!;;a anl ,'!.long the route l'rom :.'iolk~ov 1h 
Raspopovo nearly up to OreL wh':li'f!Ver tllfC' <em:n~ry was mo"c leve.l. (.\:,n-
~ver~ely, Jn tQe fl.r~!J~~-~ bqtwe~n Salmr•wshchin8 c., <d N eshchw:Tk, 'fa•:v·cnKa 
and Bo.lkhov tht~ soU£ seemed ic.fentir:<'.l with nurtheru soil. 

'fhe follov1ing is a list of the '3oil sampl<:>s ' ·~o:' &i.or.g the 1·oute· 

r !kf\¥f!'tn St:rcDty.J.n:i .• r,._!f'J.r:._rr.en~-; ..... lf1 ~iJe vlt:inify of ~v1eS~J{ho;V:..k, F--r~I~. R•,nl:td(Jvsl·i 1 Jbserved a .. c:ntire 
riJge r~acltht,i l .>/?. ~t.:nu Hi ler.~h, ttt \.,:h:['! the dcp-:sitt:·~ ferru~ir; "us tan-.!, J-~; ~c$hnsfl.4-··2.1 rPl dH·Jc. 
wa~-uOC:ci'f.&fr'l b( ~1 t!1tck la;'~t 0{ thrcrto,· ~{a\lt:I anr· erratkl with ::tl:HH~dant rr,lled HrrH~tCO'Ie bol,lo;erc. 
Xo-~u & n 0 v;; H: L (lt~r-;el o gl;'>o~~-lOJfich~skfkP ta-zvt'd'.::tk:t. v Jdr.--)r.u! ~~1·h. (Rf-fl~'rt •."ill fl:e Gd1 ~no~t ic 

SUney• .. , [L (!JC 1'\rel Pnvinc.-) lGornyi Zhu:nal, p.ut '· ISt::.j, ['" .<. 
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i;2-t:l vent! south of 

M<"S':··ht· v•k 

Frolovo, 1\f;.:s!J.:hevsk 

fl!nic\ 1 

2 vers~s ~ast of I'~ it: khov .. 
!KJ).J station, Ko:el'sk 

District 

l -.-crt: ir'iJtheas' of Yurin .. 

skayJ stati•)n, Kozei'!k 

~ '!Strt C! 

Fdcr.skoe, Bdc v District 

B ve nr~ north ,.,, Bo khov 

1 l vers~,; snurh of Bolkhov 

Loa' 1 

1 wrc ;nr•h of 1:~sp<: 'ov-1 Cla; ~/ 
skaya (R<UpOp<'VO), I 
Bolkhov o.stnc t I 

I I 

(Continued) 

Plow lanu a:. the foot 

of a -:~ii~ht slept 

Level plowla~d 

Pt-owlan ~in the r.1::.i ... 

die of a very .light 

slope 

•, versts sou•h ::,f Rasr"· I - I Levtl eio.vlan•lt 

JO" 

[2.') em] 

''4" 

[40 ern] 

9-10" 

[2:J-2S em) 

}···1 0" 

(:1.3-·Zfi ern) 

10" 
(20 em] 

l 't:" 
" 

[4:1 cmj 

I 
l ·~~ .• I 

~.527 1.0~1 

1.684 1.45° 

:2.338 2.08:1 

I ----==---- _____ j_ __ - __j_ __ ------
I ('1!) C!~~ ~ 

--'---- ------ ____!_-'- __!__ -----· ,. 

Tht: soii in rr;,-. ar-•~w is ~:o;-.:::h..lerat-<:· d1rker :1~~ I I~>Hcf:"'r than m~l·n.:_.l. pt•'hably bt;-C1P1l' of iu gentle dope 
ww:tr J ;: miJli·r dver.· "',\uthor. 

% All tb: n~:wiuv··stig.:Ht r' ·iunpl'\ aw \· ah r<:-'t~dat,OV ,)t t:rd~:.· :sl<. 

I ~.;hould like t> not,.,, il: a:idit:L;;r, bat tbc soil.> h•tweer. •r •1 statiw1s t•f 
Hcgr.vit·hi end S;n:...ro• shchin<: .. as ·.vell as those in the ·.·ichit:r ofF ·oJr.vo 
a>·e 0f bog·Jc.h<dow n;;<ure to a CC''1s'deral;le ext0rt <U.o, i:: fr,,·t, H.ey for n 
an imnerc-tmtith> 1:r;u,sition 1n son,t. placeP. ThP H<.ils be.v . .;.·n Buikilcv and 
l{qsp(;uuvo ~iS ,~.r. 11 ~Jre it1>f'"-:'1Cd by t~'l!: lr:J·~l I~"Jl-11\l~ .. tL· ... t· :l,-~·1- rnti.q·_v:<'-''

11 ~:'hi: :_k( 

rr:ud"l, ra;;b•.:t' tl~en d~rno~em. ·.,hlf; l;~;~;;;e;;t~~d~"lJl•:·i,~ ~~~--w-;f-1'J·:::· ---
c~r:f>,d!.!r:,vlc n10.st1n'e -·ontent and hence boggy n:ltul'e uf fHJd1 soils ',v· •.. , ,, 
tht,lP >i-.>il~; L1 northC>r'n HuF;sia the~ wuuld soon be tran.sform•·u into I:TP 

bogc. T ti ~·ot ghu.Jt Hurosia, <oils or ~>lope f. desn•nding gen:ly to•~ ard -.; ''" :·.c: 
an~ al>'iay'> darker a.d :hicker tha.t any neighboring soil, such a:; Ul" :::'ca 
f', ver1;tf:> we:·~~~ of Kozcl':>k, l'tlld th<: soils of J<rolc·Jo. 
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1t should be mentioned, in condusion, that !Je~ween the f.'th and the 12th 
verst scutheast of Kozel' sk the conifec'ous fore>st is J'cpl'leed by c!E~ciduous 
fore"lt, consisting of oak, linden, and bi1·ch. Cnaractt>ristically, even 
ur.derrledduousforec;tthP soils arP. only 3-4 inchPs [B -lOcm] thick or 
lesn, let alone the ~'oils tmd<>r coniferous forest. K;ytmanov and I exarnined 
the 'iedduous fore:;;t soils in detail, finding their composition to be al.mo.st 
entireLy black-blown, very slightly cJecayed leaves, fragments of twigs and 
certai:1 heJ'baceous elem~~nt.s. This combination formed a lightwei.ght brown 
boggy mc"o;s which bloekNl access of ,dr to the underlying rock. As in all 
other loeal'ties, the latter was tinged bluish -/.{ray at its boundary with the 
foliage and was sharply demar<; <' ec1 from the forest soil. 1 

KnraclH'V -·Orel- Verkhov'e 

]3(;tween Br,vansk co.ad Karachev "the country is covered by pine foreGts 
(Pinus ,;; i 1 vest r is), ;·nore rarely by spruce (Pinus abies), birch 
and ash; chalk fragments were found in the soil. and near Karachev sandy 
chalk occurred with silicJ. nodules covered by soft white chalk ... The neigh­
borhood of Karachev is of special interest since large areas of chernozem, 
forming excellent plowlan,-1, occur on the way from Hoslavl and Bryansk. 
Forest is .,;till visible in places, although larg ~areas arE> complet.dy forpst­
less and resemble stepp(; plain covered by endless cornfield·,; extc!nding- to 
tne horizcm ... On the way from Kara<:hev to Orel, there iM a large• Devonian 
elevation, where Ore! is situated, stretching (•ast and nort:1. " 2 At the 
village of Polovets, neal' Orel, Devonian limestones serve dl n:etly <'.3 
subsoil. 

Locality 

~~'u the village of Umri­
l<hirw, in the Vic!laty of 

Composition 

Loam l.< wl tilled flcl,i , 

I :lo em] 

~amplt n~~=---1 1 h1ckn~~r:~~~~ 1~;~~~;0!:~,-­
---t,l 1-:-1 .. --r~-.. -~~.---r.:_:·l:__.·(.~~·: __ ·" -

Khotyncts staticn I 
' s 'h k. t. \) 1 ' , .. ,. I .,,·,·.•,o II ,t a,< an t sta lun, re " 

l.J'strJ"t I l '" c:nj i I 
'letween O:cl and the v•l- j !1 11 · llihhJle, f 1'~" J 4,17u I 

l.t~t· of 1 ck~l'l,<, appr•>Xtl ;!<'ntb <l<lptD~ plnwlancl I (:•5 cmj l 1 

m.~tdy 2 .,"[SI' ~~,~~~ _________ L _________ L _____ j_ ______ __1 _______ _ 

AlthO!l~{b t'aJastral lnvt:;,.t~g.ation~; .._.,r._•tt tv.· ice carne·i <H!f In the V:.!lli)/,.1 h~-:''illC•' i: n:i~~ ~t ri ,.-;and 1 t::;- 1 ·,: -­

;!'$~/,!)), ( -..:Hac-t5 fr<~fll th("st: \>;nrks t',lflt.llfl 'Vt.·ry link .nlnrma.t,niJ on~~oih., w~·IJ 'nnin~ inllnd;llhJ ar~.'.H, 

silty nr jklJJ.•'!i( SJ.ndy ld.til1S .1nd lrt.HIJS. JS ~. ... ·eli .t;-. tltdioar:. SJ.nJy L>;JirJ, .in,! l• -~ Ln.1'1 '· ,·pph·, i.lhly 

,Jrmxt'd hith hHfilllf <H(' tt.i(,Jf•kJ .1 f•. highe~t qtBlit7. Sl' cilt:tr:n:~t'IP i~ l:Jt~!a·nr't',; t•/ Jly.i. 
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Kytmanov, who i11spected the Orel-KhotyrK,ts stretch of the railroad at 
my request (Khotynets is. t~£- last statiol)ccbefore Karachev) reported: "The 
country is slightly rolling, with fairly numerous minor deciduous forest~, 
sometimes with small bogs and sand areas; the soils are gray and rarely 
dark gray. " I observed similar soils in the near neighborhood of Orel. 
A brief analysis of soil samples in my collection from this locality is 
given on·the previous page. 

West of Qi:-el., up to Verkhov' e station (Novosil Distric::t), the soils 'lre 
of appr~ci~bty better qu&lity-~, darker, and thicker, 1 ft 2 in - 2 ft [35-
61 em]; bald patches are rare, and limited to hummocks. Very character- ". 
istically, Devonian limestones, marls, a:nd,their thin (1-5 feet [30--150cm]) 
weathering products are almost e'verywhere the direct constituents of the 
parent rock for local chernozem . 1 Small forests care rare, and shrubs are 
exclusive to meadows. 'J'~~ country is/q-uite level, fairly steppe-like jn 

.. ; 'I character. 1/ c/ 

Identical conditions were obs,~rved in the neighborhood of the Verkhovr e 
station where I took a sample 1 ft 11 in [58 ern] thick, containing 8:523% 
humus, from perfectly level plow land. 

Kromy- Ponyri ~Kursk 
·~~~ 

- _ ... ~)j 

Chaslavskii: s map depicts the K!'omy District of'the Orel Province 
simil~rly to the Chern District, on the northwestern boundary of the Rcssian 

-chernozem zone. Thi,s circumstance atone suggests that. the soils of this 
district are nonunifo~ih, poorer in the northwestern section. On this basis, 

·taking into apcount"'the general trend of the chernozem zone's northwestern 
boundary I subdivided the entire Krmny district in two, in 1881, soils of 

,, ·the eastern half containing 4 -7% humus and of the western half probably 
containing less than 4% humus. _ ' 

A detailed geological investigation nf the Kro!ny District was carried 
out b~ N. A. Sokolov and N. V. Kudrya vtsev, in the summer of 1882. The 
diluvium of this territory and 1t~ soil could not be disregarded. The result 
was as follows: ·' 

11

The best chernozem in the Kromy District occurs in its eoutheastern 
t;e.rt, especially along the boundary with Fatezh District in the Kursk 
Province,

2 
where it may reach 3 ·-4 feet [0.91-1.2 m] in thicknesir'=the 

soils along the Svor. River and its tributaries a>:5-
1
, weil as soils along the 

Tureika, Tur'ya and Belyi Nemed rivers are coilsidered of highest quality; 
in the same category ar~ those soils in the uppefc· reaches of the Oka River, 
in the neighborhood of Voronets, Venderevo and Konbtop. 

"The soils grrrdually decrease in thickness_ from 8outheast to northwest, 
and chernozem comph.'tely disappears in the northwestern corner, at the 
bq~nd~1ry with the Karachcv District. Soil prices are in complete accordance 
with tf,is variation in quality. i:he pri.ce being 120--150 rubles per dessiatine 
in the squtheastern part of tne district, and 40 ·- 60 rubles in its western 

1 Gel'rnv<'sen. Ibid. 

z Th~ ,cnt he Jcscr!ption of the Kromy District, bto.lo~o;. was made by Sokolov and is taken from hispersonal 
ccrtununi~.:ation. Author. 

I 10 

·'·----~---··-. ,-., .. _.. 

,.=-=_{..-;--=-==-_, 

( 



andcnorthwestern parts,, in the basin of the Kroma and in the belt adjoining 
·the Karachev District. · 

"Nevertheless·, the central and northern parts of the district ah:o contain 
isolated patches of very deep, rich chernozem. Such are the village of 
Votovo in the central part and the vill£ge of Shakhovo and the Ivanovskii 
farm in the northe:rn belt. These I o~ses I are located in deep river valleys. 
_ "The su})soil of the _chernozem in the Kromy District is aln'lost through-

-~~,,- -vutclayey loess, somet5.mes with a transition to pure clay. This loess is 
- -, ·n.of:~stratified, is very porous and usually contains abundant CaC03 nodules 

which are known as 1dutish 1 or 'dutik 1 • In the rare cases where no loe::;c 
is f9und the subsoil consists of loose sands of the Cretaceous system; 
"chernozem is then sandy, lighter in cclor and very thin. Such outcrops of 
Cretaceous sands may be totally bare of chernozem, and may even occu!' 
amidst the unusually rich chernozem in the southeastern part of the Kromy' 
District." 

I observe<:! the same gradual increase in chernozem thickness between 
Ore! and the Ponyri station of the Fate'zh District. The terrain becomes 
more level; the subsoil is represented in places by very sandy "white 
eye" ("beloglazka"); arboreal vegetation occurs exclusively in gullies and 
"ba:lkas". A pit dug on a level field near Ponyri station gave the following 
section: - · 

A. Soil horizon 1 ft 4 in [40 em] thick with spC),rsely scattered CaC0
3 nodules. 

B. Transition horizon, with a larger content of CaCOz nodules, grayer 
in color, with spots of scarcely altered bedrock, 10 inches [2 5 em) thick. 

C"'. · Typical "white eye". 
~I 

.. . -, 

.. .1, t.' 
'\·~-' '· .. . · ... · ... .-,·· 

·-. 

~~·~' ,. \"-· ... 
'• .... ··""' 

:....·: 
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fiGURf: .5. __ , .!// -ooc=--= 

a· Dark-gray vegetal soil, i /2-1 1;2 feet [l!i-45c-,rn) thick. slumped from the aJ)acent s\~res: 
h- typical peal. :J-'Ucct [81--122cm]; ~-gray clay with a bluish tinge which was disdoscd to a 
d~~ i'th of 1 foot [:lO c mj. 
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From Ponyri station, toward 1\f:doarkhangel' sk, the same type of 
chernozem stretches for 7-8 verst&. whereupon bar·e patches of very 
clayey thin gray soil are seen. Typical peat deposits occur. remarkably, 
in rather sharply demarcated lowlands crossed by small brooks. A peatery 
on a gentle slope displayed the section represented in Figure 5. 

This territory was undoubtedly forested in th~ past; the traces are visfble 
to this day. The bare patches and peat deposits mentioned above are a 
result of this forest. 

Observations irom the Ponyri station en route to Kursk were made 
without lengthy investigation. Railroad excavations reveal chernozeni nearly 
throughout, although it 'may be somew·hat sandier and lighter in color than 
the Ponyri soil. 

Kursk -Kiev 

The Kursl< -Kiev railroad runs along the left b21nk of the Seim Hiver. 
sqmetimes approaching tre river floodplain. The terrain, gradually sloping 
toward the Dnieper, is composed of Cretaccou~; formations in i.he first half 
of thE route and of early Tertiary formationr; in the second half, both types 
underlying sandy-clay dep?sits ,, 

The whole section, except for a small area between Korenevo and 
Krasnoe, was inspected partly 1;Konotop -- Kiev)by me and partly b,Y' Kytmanov, 
rhy companion on the 1881 excursion. · 

Kytmanov' s description of the country between Kursk and K?renevo station 
on the one. hand and Krasnce sta.tion and Konotop on the other f91lows. 

TJ'le terrain is ger•tly rolling,:.\ to the Ivanino station·, with occasional 
lo~.Jands and in'-lndation m~adows contalnfng s'rnaU shallow bo~s;_''t~~Gc also 
occi~r between Gruzskoe station and Konotop. The terrain rolls more 
markedly over a sman stretch in the vicinity of the r'""'govskaya [L' govJ and 
Ko•·enevskaya [Kore:nevo] stations. Perfectly level areas are more usual 
bet\yeen these villages as well as in some places between Ivan~no and L' gov. 
Gullies are rare; .frequent sizeable remnants of deciduous forests provide 
evidence that such forest was much more common on this territory in the 
recent past. Partly decayed remains of tree stumps are still dug out of the 
fields at Ivanlno and Korenevo. 

The soil under ,the trees at the edge of a forest remnant between L' gov 
and Korenevo is, characteristically. 'rnuch lighter in color than the soil of 
the adjoining field. , , . 

~ight~textured loams, sandy loams. and sometimes pure quartz sands 
i'>'~ appear to be the predomimint parent rocks. ··Small sand dunes are even 
)/formed between Kursk and Ivanino as well as along the approaches to 
) G r·uzskoe. ;r ., ~ 

' . In the neighborhoOd of K(':hotop. Bakhmach and Nezhin, as well as 
between these places 1 the COUntry iS dry and level, sometimes of a typical 
steppe nature. t"l.reas of several thou~:ands of dessiatines, eptirely different 
in character. occur only jn the vicinity ofthe Kruty stati~m. the village of 

· PC'chi, and around the Nezhin station, in_the form of barel,Y di'~~ernible 
dt~prr;:!l:;3ions in the steppes. They mny '})!;! Pndo~:>ed on all sides, and then 

~I 
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agai.n may ramify over the ~teppe, similar to river systems; they then 
serv~ as channels to' carry the extremely rapid flow of snowmelt and 
rainwater reported by local inhabitants. In sprjngl as well as following the 
strong summer rains, water stagnates in these lowlands, often for months, 
forming quagmire and true steppe bogs. During a dry summer 1 these 

·lowlands are dry and are distinguished from the ~:;u~ro1Jnding steppe with 
difficulty. . . . · 

Such lowland vegetation is>!usually a combination oi: steppe and bog-' 
paludine1 flora with one of th~/ _components predominating acco't'ding to 
circumstances. 

Purely paludine (though thin) black formations with a bluish tinge are . 
very rare in lowlands of this kind, and occur only in the deepe-st closed 
depressions. These lowlands usually contain a pale bluish -white:11 $uglc i 11

• 

11 Suglei' 1 very often gradually and imperceptibly merges with typibal steppe 
soils along the lowland margins. . . 

The local inhabitants designate such lowlands as bogs, clayey areas and 
solonetses, and domestic animals are claimed to use them as licks . 2 ·· 

On the be. sis of our logs ?nd samples s a darkis~ sandy loam predominates 
in the entire territory under consideration (between Nezhin and Krasnoe 
and in th~ environs of L' go-v and the Koreneyc· st~tion} while gray sandy 
soil is rare (Ivanlno). All these soils are very loose and friaqle and are 
called "pea" sons by the inhabitants of L' gov and Nezhih: According to 
their natu~es, the .. soils are ~used for potato crop3 and large sowings of· 
buckwheat. espe'cially near Korenevo. . · -

The{general character of samples taken between Kursk and Ne~hin is 
·presented in the table.on the following page. ., · 

. Color is no· criteria~, si,nce the soils are ~imilar in that respect. All· 
. i\~he soils (except for·the K?notop sample) are, g ... ener:ally, darker g~ay t~an 

,ts to be expected from the1r low humus content;.. Unfor"unat~ly, th1a · 
phenomenon is 'Still obscure. Tbe:unusual thickness ~{in-relation to humus 
cont•~nt) of these soi15 is remark\hl~~. reaching 3 ·n -4ft 8 in [Sl -,142 em] 
en level heights. All these samples possess very high specific gravity {as 
is evident from their weight! in hand). than.ks to the content ofquartz sand 
whic;h is so considerabh:• that many grains are vis.ible to the naked eye. (i 

The soils are thus very loose and readily p~rmeatt.-,d by plant roots, various 
solutions, (fnd even suspensions. 

cFrom NJ~zhin to Bobrovitsy station and 5-6 verGts further on toward 
Kiev 1 ,the Nezhin fairly dark sandy-loamy chernozem. 1 1/2-3 feet [ 4 5-
91 em] thick, predominates, with only a few small shallow bogs. About 
3 --1 0 versts west of N ezhin, the terrai~ becomes appreciably lower .. md _ 
forms a continuous series of open bogs withi~~nse sedges alternating with 

\\ - . . 

1 The coexisting growth of "feathergrass and wshes with enormous shoots", observed by Prof. Barisyal< on the 
banks of tile Khotomly.l River in the Izyum District, rnust have been on)~uch tetrai.n. Boris y ax'. [N.J. 
0 chcrnozcmc (On Chernozcm), p. 57. [Speech delivereJ. at the CereMonial Meeting of the Kh;:'rkov 
University. In book: '!,Otchet o sostoyani i Khar'kovskogo unive rsiteta za 1851 -1852 ~kade rnicheski i god. " 
.Khar'f<Ov. 1852], 

" The cl:!ycy "island" marked for this area on Chaslavskii's map was probably formed in thfs manner. These 
particular soil• arc,rcportcd by the local inhabitants to be very suitable for cultivation of o·lfons, expprted 
a~ far as Austri.l in la!gc quantities (as many as I 00 railro.1J cars). 

s These soils appear especially Jark when seen in a mois! lic!J; 111.1ny investigators- •o;crP. rn:slcJ conccrnir:g 
the nature of !he Cherpigov and Poltava soils. '·' '-' 
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solonetses of whitish soils, of the Nezhin type. Be-;:Jides the?. e. two types, 
there were a few scattered small, apparently sandy light-yeUow elevations 
usually covered by forest . 1 ~<c "'·' 

Locality ! Composition 

Kursk 

L' gov station 

. Korenevo station Sandy; 

··-' \_.._,_j 

Krasnoc 

· Bakhma.ch 

Konotop 

Sampling site 

Level long !allo1;r. · 
land 

Long fallow land in 
the middle of a 

_ ve.ry gradually 
sloping hill 

Level, long fallow 
land 

Thickne:>s 

.. -:; 
' 2 '4~' 

[71 em] 

. 

. ::f_!_urnus, 
' . ' . ' ·; __ '':'t- '• 

"" >i'• . 

. : 4.814 

. 1'4" ... --<;! 0"9 . . - . J_(~---~!r._· u 

[40 cmJ -· · · 

Level, long fallow 3'3" : z'.-so ·· · 
land ' [98 em] 

Level fallow field 4'8" 2.514 

Level plowJand 3'6" 2.34.'5 

J\ -.,. _ _/ 

,. 

.r 

4,452 

2.554 

3.612 

1.24 

2.64ti 

!/c}_" 

2.395 

· _, Nezhin, 1 vci'st north of the Level plowland 3'6" 3.G08 
-lltation 
--~--~~-~------~~--------~--------------~--------~----------~---------), 

f"'/ 
The Kj.ev Polesie begins 5---:6 vet·sts beyond Bobrovitsy and stretches 

up to "3rovary, in.: many respects strongly resembling the Petersburg­
Novgc)irod landscape. The terrain is almost completely level, with charac­
teristically fairly deep bogs, lowlands containing whitish soil, and dry 

·tussocky sandy plains covered by thin l~ght-brown soils 3-6 inches [8-
15 ern] thick, alternating. Low dune hilt,s m;:ty occur, ';while for~.sted areas 
are still fairly numerous. {J,\ - · · 

The railroad between Brovary and Kiev almost exclusively trav<.nses 
very hilly forested ccmntry with numerous gullies. Pine forests stretch ::ts 
far as can be seen. The soil is'very sandy, light-brown, 2-4 inches 
[5-1 0 em] thick. A sa'rnple of this soil, taken from a fdrly level site very ' 

,-/ '\ . -::: .. 

t After c~mpletlng this description, the Chernlgov provlociill ''zemstvo" office sent me "Materials fN LauJ 
Valuatio'n" (Materlaly dlya O!Scnki zemel;nykh ugodli) of this 1~rovince, volumes 5 and 6 [Chernlgov, 

,,_ 1882). Volume 5 contained the soil m<.p of thel<otelets District, in which tL.: entire dlstrlcc Is divided 
iura. alnwst equal halves. ·•sandy, gray-'~.:wdy, gray solonets soils" are marked in the northern half of the·· 
district, with .. , hernozem and chernozemic ~olonets" In ~he south•;rn half, and·sandy soils t11arked only In 
the ex!reme southwest '1f the southern half Cpp. 21 -2\1), Volume 6 contaim <In edifying rnap of crop ylel(;_::::' 
in the K6notop District,o- The yield per desslatine is 3! :..70 poods In the northern ~art nf the cllstrlct, 
increasing to 71-80 pood.; in its central part and f(!achlng 71-'JO poods In its ~outhcrn put. The chernozem 
character of soils hccomes gradu~py more pror.ounc!'d In the same order a nil dirc•ctio•Fthrough the Konofop 
Ptmic: ( pp. :lo -:11 ), /''·<., 
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cli)SC to Kiev, contained 011ly 0.964% humus. The humus''conterit can be only 
sl11';htly highe:c in the soL~ of Brovary G.nd B9brjkL 

Bakhmach-Gorodnya- Starodub- Putivl 

The Chernigov Polesie .is !mown to be closely related to the K1ev Polesie. 
Kytmanov (who accompanied me on the 1881 excursion) travellecl at my 
request by rail from Bakhmach to Gorodnya~ and then along the highway 
via Stai'odub- Novgorod --:-;Seversk -Glukhov- Putivl to Krasnoe, ·in order 
to examine the area at close hand and produce a more detailed pedological 
report, the gist of which follows. 

The country between Bakhmach ar1d Gorodnya is largely level or very 
slightly rolling; the undulations become stroliger just before the Makoshino 
station and Gorodnya. AU the sections observed by Kytmanov revealed . 
either sandy loam or pure quartz sands. For some distance beyond Bakhmach 
the soils still appear of the Bakhmach and Konotop type;, and several versts 
before Bondarevka thin, sandy, light-gray'soils appear, frequently inter­
rupted by :;:;~.zeable forests (oak, birch, pine, etc.) and la~ge areas of bare 
locse sands sometimes forming dunes. · 

Fields in such areas are often among forests and the humus content is 
so low that the soil appears white. This pattern continues up to Gorodnyri, 
except fo:;:-dhe area north of Makoshino station where small "islands" diirker 
in coloi(((probably Saf}dy loam) are •encountered. -o-··-~ ·::~c',cc·Cc~~. 0 

The terra~~ stretching thro\lgh Starodub to Novgorod-Seversk is essenif -~-
'--· ·. ~- -- 'I 

tially of the same hature: leveJ, frequent coniferous forests, and sand 'both 
in the ground and in the,:very tHin soil, 3-6 inches [8-15cm] thick.,_ 

According to Kytmanov, "An endless sandy steppe is often observed on 
bothc sides of the Gorodnya - Starodub road; sands pouts are seen moving 
over the steppe due to winds of very h;gh velocity, ,.with obvious result$. 

( \. ' 

The weak rootl~ts are uprooted by the wind, and plowlands are drifted ove~ 
by dune sands." Kytm:....nov reports E"uch a case 5-6 versts before Khren­
kova station, where a section discloses a layer of light-colored vegetal soil 
covered by a fa1rly deep dune sand drifL Only one darker "islet" was 
observeo, about 5 versts bef9re Novorqbskaya station. 

Soon after passing through Novgorod -Seversk. Kytmanov traversed 
several inundated meadows with deposited dark soils, and approximately 
10 versts before Vvronezh station he also saw.., good, fairly dark vegetal­
terrestrial s,oil"; this soil, alte\\nating with gr-ay soils,· also stretches in 
the direction of Glukhov. Howe·~er, about 1 0 ve};:!iJts ·before Glukhov, 

" /._/' ' -_, -

Kytmanov came ac ros s'anoth~r 'large forest, ~pllowed hy light- gray forest 
soils and finally again by che:r,:tozem just befdZ.e Glukhov •1 •· ••· .•. 

From Glukhov to Putivl e.nd further on to Krasnoe station the country 
again assumed a rolling nature and''soils~b~bame appreciably darker and 
thicker,. This change in color is gradual; )loose sands stretch for a con­
siderable distance past Glukhov., are thenik!ollowed by gray soils rea~hing · 1\l~$:, 
1 foot in thickness, and 2-3 versts befo'll'e .Putivl the soils become dark and 
reach a thicknese of nearly 3 fee£[91 em]; the latter is the case up to Krasnoe, 

" \\ -
1 C:o~ernlng thts "chernoz~·_r:J],", Kytmanov advises constant a .... areness that the local Inhabitants apply .the 

ter-rn "chernozcrn" to any-soil somewhat darker than the gr<y sandy soil common to these places. 

I i5. 
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with light interruptions (inundated lowlands). All of Kytmanov' s samples 
ffom the Gorodnya-Krasnoe area were of the best soils in the territory, 
'regarded as chernozem by the loct>.l inhabitants. The high quality of these 
soils also seems to be indicated by their thickness; nevertheless, their 
humus c·ontent and, accordingly, their color to a Gertain E;!,xtent are far 
infer::.1)i' to those of chernoze.m soils; the reservation with regard to color 
is due to the relatively dark color of these soils, similar to that of Kursk 
and Nezhin soils (see the following table). c 

Lo:::ality · Composition 

5 Vl.!rsts from Novorobskaya Sandy 
station, Novozybkov 
Distrk· 

3 versts from Novgorod­
Seversk 

10 versts north of Voronezh 

's• ation, Glukhov,Ois_tri~.t 

1 verst north of Glukhov 

Sandy 

!) 

Thickness 

I • 

[30 em] 

Humus, 
"!o 

I. fi,') G 

2. 7,ti5 

1,4:;!!) 

i ,li80 

Hygroscopic 
water, '1o 

1. 713 

1,620' 

1.188 

1,2'04 

1 Ruprecht. Ibid., p. 71. T,ti~ d~ta on soils of .thi:o territory presented by Kytmanov and by Academician 
Rupre«:ht differ only w it!~:,respect to soil thickness. Kyunanov estimates hat 1 foot. while Ruprecht 
'observed "1.0 versrs in Novgoro.ll-Seversk._c~outh of the towll, at Ponornit~y and Jt Scuncv ch~rnoze'm frqm ,, 

. ,, :C /"' •· - G" 

2 feet to 4 1/~ inch~.:s [ol-12cm]" (ibia; ). Although AcademiciJn Rupre'cht'~'datJ a~c not improhahlc, 
e~pecially iu vic~,o,· of the localf:y's sanJy,naturc and the proximity of the Konotop arid Nezhirdoih, Mr 

.,Arma=h~vsidi,l who visited thisl1cerritory In 1874, did mention roils on!:; ""bolJt 1 foot thick, on MonJsryr­
skJya_,r..it. in Novgorod-Scvt>rsk, In the neighborhood of Chulomovo, Drohy~t:evo, Arapovichi, Gvrbovo, 

IJegter.~vka, south of Radecvo, at Chetnlgov, etc, ( Armashevskii. Geologicheskoe issledovani~ Chernigov­
skci gu:>. v 1874g. (Geological Investigation of Chernlgov Province.rin ,u74), PP·) -10). [Zapiski Kii::vskoKu 
ohst;chestv~ cstestvoispytatclci, Klev, 't 875, vol. 4, ( l ), No.1, reprint'-'d separately]. . -· .: 

i According to A:mashcvskd, s.wJs No. :2 ar~.: intumcdiay~ between Cretaceous anJ Eocene, .· ... hercas sands 
:-ln. ~\ arc Eocene. Autllor. 

() 
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The latter,is found only in ~~e Nrg.irh, Starodt1b; Nov go rod- Seversk; Glukhov .,,, 
and Krolevets distr-icts oJ th'J province, and ~ven then not continuously; it_,::;.'/ 
often disapp·~;ars over considerC+blc areas. Loess is rarest on elevated ···' 
portions of yiver sy<>tems .1 · 

(I 

Kiev- Kazatin 

,The Kiev-.'<azatin railroad line runs ~ntirely within the Kiev Province 
(the Kiev I Vasil I kov. Skvi~a. a,nd Berdichev districts) west- northwes~t to 
east-southeast. The terrain rises in the same direction. Absolute eleva­
tion of the Riev ra~lroad statil;n is approximately 67 s~zhE;ns [143m}; 
elevatio1: near the station of 1\Iotovilovka (4_7 versts frjpm KievY i~. about~P~ .. 
sazhens [1 _77 m]; 94 sazhens, [200 mJ at _p·astov (63 v:.~tts f~om L .. :..ev), .: 
107.32 'saznens [~2 9 .. m] at Hrcvka (11 7 versts from K1~~). and 126 sazhens· 
[269m), 138 verst'~~}om K!ev; absoluteelevations reach 142 .12· sazhens 
[303m) beyead Kazatin (150 1/2 versts.frorn Kiev). 2 ~f:. 

'I'he terrainjs.generally _mc~derately rolling. The geological structut~ 
of t~is te.rritofy was incompletely studied by I1ofmp.n, Andr:.J.evski and •.. j, 

Rogovich long ago; mor~ extensive work was d0n~by B~~9~ d~ :\larniancl. 
Prof. K. M ~ Feofilaktov 'J For our purpose .• the. only impo~;:t_:~·~fgeological . 
features are those deposits .. classif5.ed into two st'<i:ges ir(the K:lev and tht: 
Cherrfigov provinces: the upper, loess, and ~the lower. -boulder, stage's. 
The boulder stage'take~~~~.e fg.& of loose or clayeyc sands~ or brownisq ,., 
sandy clays., These rock'S ccntain !oarge amounts of hor,thern boulders 
consisting of e~tremely varif.:d 'ig:r: eous and'~sediinel}tary ro.cks .. ~.·.· Prof. 
F1eofilaktov reports that thes ~ norih.errr erratics •. may be 4- 5 fec't. [1 .2-
1 .. 5 m) in diameter. · , ., " ·· ..... -

Bar,bot de Marni, who in:>pebted the raUrcfad line in 1868, during its 
construction, r~eported the presence' of the fwo stage~ detertnined by Prof. 
Feofilaktov at' the 7th an,d the 11th vqrs~ from Kf¢v ,''in exca~ations between 
the 44th.,and 4'Uh vers.t. at the Motovilovka staticm,and be:fore Fastov'station. 

Here "on the slopes of Sorochif Brod, lqess rtre~ctling 2 1 I 2 sazhens · . 
[5 .3 ml in thickne:ss overlies diluvial white ~sand 'VhJch;contains ferruginous(~ 
intercalatio{ls with chert 'Qgu].ders a'i\d ~wec;.tj1ercd,~g_.r~anites. ~' 4 Soi~s ".re not"·' 

:, -· f)-,. ' ~::,~~'\ ~J - -~_:;- " . -,. ___ u 0 

always undcrlajn, py"loe-ss bet\~e.n K5.~y arid Kaz3,th~.\ ... For, instance, near 
:, /'1 -·.::.: ·':~· ~.;_ ~ .: '-~ ,, l""J-

r_l (J :}1/ s =.. C' 

- ' ~) ;,\ 

1 A rIll ashe v ~ k i ; , (P.]; O~bid, -~g· '.?. .ldl!.n •. : ~,-9geotof!,chesk ikhd~sleJ~v:wiyakh che rmgQvsk~LguiJ. 'it I d75 ·· 
(Geological Studies of the t:hcrtifi,;OV t,wvince in 187'.i)'; PP· 6-8 (Pr~dyaritel'noe soobshchenie 9 geolo>liches- ,, 
kiki1 nablyudenfyakh v cht:rnfgovs'{of gub, v 1875 g (Prel!minary Re,pcu un the Geological O~:ser•I.Jtfons .In , 
~lwrnlgov Provim•e fn I 8'i 5k-:-Za ;;1~\Kfc\lskogo .9.l»l1C·hcstvacestestl~l?iispytatde i, Kiev, ld'/i.i, '/•JI. 4 (1 ), 
·-f ~ j :.~:·.· _ __y-;..-·/'\~~) . \ (.." :-} .if :• ,: ··. .• (I .-.. . • 

No.,3 •. sep.ara!t. rep,rfnt • - - ;;:--· \V/ _~-.,- -· ,, ;·"\··\ __ •.. " '·-· 
z 'Lu bot u e M ,t r g i, [N .)'. Gt.:ologidfeskie isslt!dovaniya, pmizve~;,-)mye ,, 1886 g. v gubcmiyakh KiL-vskoi, 

PoJol'skoi i Vo!ymko_i (G,·.ological Investigations Performeu in 1868 iri the J$iev, Pouol'sk and Vulhyn Pro· 
vinces), p. 41. [l.Jp!'sk! s. -Petcrburgskogo minefalogicheskogo ubshchestv.i, seco"d series, part 7;·:·'st. 
Pe •e rsl)u rg. i 872. J · ·' ' · .,.. - ,, -

' l"t ofilaktov, [K.J .. 0 n.l!stonakhozhdenill',~r"mntV}"J<h orudi chelo_rel<<t vr!'lc:ste s kostyami r:Mmo01ta v .-::J 

sl!ic- Guntso.~kh, Lubt•nskogouc·zda., Poltol'l;skoi bcrn,i1 (Find of FI;nt .A.fttfa<:ts T()gcther With Mammoth 
''nor,es at tht: Village of Gor,r~y. Lu)?ny Dlstr!ct, f'ol'ava Provincy:i:rp. 24. [Trudy obshche~tva,ispytate,~ei 
pri~?Jy prf l<:har'koHkon·. un'versitcte, Vol. 9, Kh~,t'lwv •. _. lH?S:') ·· · · 

~ !Lr'rhot de l.larni. Ibid., j)p.5Q.-5l. , ' •· · 
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Vasil'kov the soiLl are directl~· underlain by quarL~ rands, 30 feet [9 ml rtnd 
mon i.1 thickness, often outcropping on the surface; similar sands with 
very thin, ;; -4 in•:hes [5--1 0 em] light- gray soils extend &lmoEt continuously 
from iwre along tLe dirt road to K:.ev. I encountered the same soils in 
t>l.-lc•~s near the V·"sil'kov raiir-oacl station "lnd e>SpPei'illy i.n the env~re)flS 
of l\btovilovka where the sands are overgrnwn by a sizeable pine forest. 
Sim.:i.a r light-yello Y, very s;mdy forrrntions stretch nPal'ly up :o F;Jstov. 
Frorr• Fastov towards Kazatin tiie loess becomes slightly more clayey 
althoHgh sandy i.nterruptions sli.il occur. Besides the Motovilovka forest, 
fairly large minor pine groves als'J occur at other placcs1 :!.n the territory. 

The soils are gray almost throughout, comdderably lighter in color in 
tne east than in tf!l! we.;t, and the Kazc>.tin soil dark- gray. Soil thickness 
variN: in the same direction although generally greater Hmn expected from 
the low humus eontent. I took samplers at the following points. 

Humus1 

'1o 
Hygroscopic 

waterj t/1) 

----::::~----·r::~~=~:r-- -·f :;;pli ng -::--~J Thickness 

=~v--~--- ---------- ·-rs~-:-Y--l~;,: .. land ,~~~md· -:::-
·f-----1---·----

C.J64 l.u15 
die •J a hardlv per [15- :JO cm2 

1 ceptt~ le slope ... 

1

1 

II Lcvd a:"a vvcr· 
grown by :Jill< grove 

1.298 o. 701 

I 
!'Jowl an 1 in the mid-

I' die of ? hardly per· [ 79 em] I ccptibie slope . 

, . ! I 

2''7'' 2.421 

1 sn.:yto.lm 1 Levd grJund along l'h" 2.883L_i.b'10 
i J the w•d : [50 <;ln) 

""''"'"' """'i~: __ L "'"' ''w':'_ J r~:·,~~~,L~: '·"' __ 

I a;tov 

i<azatin -Berdichev-I :JVno 

This terr:i.tor,v is a plain, its charaf'ter becoming mm·P. pronounced toward 
the north. The ~tru.c:tnrt.; cf post ·Ter tb.ry ;,,rmutlcns is c ssentie.lly the 
same at4 that hetw£:en Kt...zatin and KL!v, 2 ':he .::mly sir•·lificantdiffeJ•ence oeing t!Je 

1 finuluer de;"J«'lSits w Hh .. bn :ldcu of frorthern fc-tld::r _!r ci-ystaiJiw::~ rot,">'S, ;imeHnncs, ,_-,l:! hotnfel" of Si~~Jrinn 
add Ca~homf-erous format~~,-~i::" arf> widespread fJ!t north ·Jf the lin Kiev -r<azat:n~~Berdicttt./ in the 
l.1ilnmir :m-: f?Jdn111Vsl clistrit:H. Feofi iai<t:"lv. Crchct o gC'.J.i•gidF.!Ikn' ~u:ursi: v Ut.:':~cL.!kh Ri!\!ornysl'c 

skGm i Zhirornlrskom O<tpCrt on tit <J ·ologir:·.:d Lxcurrion itl the RaUom· ~i r•n1! l.hilo!Jlir f)~stncrs). pp. :1* 

'1, 01nJ n. l H /7. [Zar;k.ki KiE:<vskt'-,.;u 1Jh~hchestva estest:voispyt.:ne!"f I r:r;"3, Vol. V( J ). N~i. :);, Sc!emifk 
Cl~HflliHJicath_'tU~. :v-p-.ir~ t-e rcruitlf~: 

Tfh: fl.-',t~.~,·r is r·•ft.!ttt,;J, inter aiuc, ;(> H;ubn: de JI.~!Jrni a.wJ Karpi1 .. kh. G~7uh g1d1.:s.ktt: issl-t:JJ.;v~w:y;~ v 

Voiynskoi gubt·n.fJ (Ge\:Jogical Jnvt::ttg3tior.s in the V(1thyn ProviHce) (_n "'<~(.l~d-"Naudwt:-h{• r~( ht·skit 
shornik. fL~d.] ( ornogo ~nstiwta [S:. Per~:r::,nurgj. i tn:t tu this p.:qer, K:upinsl-dt cta·{.:Hi(·d 1.h~ I _x,"';:; he 
inVt'Sti~a~~'J in .he Vothyn Provi Jet.)- :nto t\-,o !y,~e!, om.• couudnin~ only te·Io;.;Sld.1l shells, t w otfer c')n·· 
t:dnin~: o:-Jl)' fre.h...,.ater "bells, .mJ hf'· h h.~•:ntkal i:l es~ntiah of compnslti·YI and stractu".;. K'-!'J';nr,}l:,l 
,~.JJs: "A~1!·:ncr ,_,f str.Hitlc:uior; ~~~ou1.· no, bt' inchjoJ .. :d arn011~ .h.: fe~tnt!S c. a~a.cl!:ri:·.~~g rypic;1 1 "'e~s:. j:J 

.~1n: !d~.·nn(w 1:·)1. Ihtd .. DP· H7 J 1, 

I;:-\ 



as 
interrupted . . . . , 
tions sometimes compo~ed ofloess and sometimes of sand. In both ca&es 
(loess or sand) the vegetal-te restrial soils were almost identical in color 
to the light-yellow bedrock and their thickness was usually 2 -4 inches [5 -
10 t:mL rarely 6 inches [1 5 em}. Te:-r·ain of this nature stretched northward 
almost continuo11sly over 200 -300 versts ~ 

I took the last sample of definite vegetal-terrestrial soil in?. tilled field 
at Berdichev, on a level elevation; the specimen was 2ft 3 in [69 em]·-
3 feet r 91 em] thick;' it contained 3 .116o/o humus and 2.3 786'/o hygroscopic 
water and Us color was simaar to the Kazatin type soil. 

'fhe sample from Polonnoe (Novograd-Volhynskil District) was taken 
on a wet level meadow, disregarding the sod. Without the sod (2 inches 
[ficm]), th-e soil ia 6-7 i.nchea [15-·18cm1 thick~ V!~· ~h a 2 .. B95o/.., hurnus 
cor:tent and l.l38o/o hygroacc;Jic wat~r. Polonnoe soil. ls !ypic 'y nortlwr;, 
in color, light-gray. 

My third sample from along this route was taken 1 verst !J•Juth t)i' Rovno, 
on a typical boggy meadow. .rtaving removed th:.; sn , I dug 2 1/2 t'.;;et 
{76cml down to reach the bedrock. The upper 2 fe~: ... [61 em! consist of a 
perfectly homogeneous, uniform, dark-bluish mass ,vith brown ferruginous 
spots, with a high content of tlightly decayed arbore:al (l.::a'Jes) ";nd herbace~ 
ous residues" Fragments of paludine shell a and very smal.l 1rndns of 
argillaceous vi.vianHe at·e also visible to the eyE:!. At about 2 f,;et [6I em 
down there is half a, foot [15 c~J of very fin-e whitigh cl;..1yey sa.n~d '· 'T'tH~ 
bedrock ls a very viscous, bo.my clay, blue-tinged. 

An elevated tilled field in the neighborhood of thP town i;;; covered 
by typically northern so·•.ls. A soil sampl'' taken from this locality is 8 ·-
10 inches [20--25cml th1ck w:Uh a 2.855% r.umus cor:tent and 2.0;lO% 
scc.pic water. 

CO'V1PLETE CHEMJCAL hl\JAL YS!~S OF :'iOli .s .. 'HG\1. Tl 
NOHTHEHN lH)UNDAHY OF';'!!!'; CHEHM)~;i':M /.u;; 

F*ublished de.ia vn it,( .. chr~rnical coc;_poul~,1or, of ;.:oilg cd d\\·" i"H).r·iht::r.n 

bcundar-y ,_:hel~nozf~frl !)e].,_ are prcse•r\t~d drt d'lP {qlJnv,-i;q"~ pa 1 tf1v L 



- . • C§ · .. ~lJ , .. ·· (' , .. • ..• -.~,--· .. •···. 
0 

° ~0 • 
0 

Q _ .. ·. . -~r 0 

- "•G. • . . 

0-c~~~-' ~' ~;:_f'f ····._ . /, ·C 

" ._- .. _ -pr~dop!~ne:'dpg -·sands rath~r .. than loc.;;z'1 ~tfroin,§_f~icl~evonyn1.rf1; the]1"e is al~Jo a 
···'~ ·" tf,o pronolfnced tendency tow&rq fo;r:r,'latiop a~..g;>i~-~1 bog~,l~cim this point . 

.J' ·,,._ .· ''{ "" 'i':< ,' ·::'-, .u •"·'"' .--- :_- ~-_:···4-· ·-.-· --- ---~-·-:r ' -, __ 

""'' ". J?_efozd~ ?~rdi«;h~Vi o s~d esp;ciall~ ,from B'erdicfie~,t6 Pef~a:qo~ka statiqn-.•. /, a· 
o min:O,r fo~e~ts are .. comparafiv~J.y fnequent-. ¥~get:g.1-ter::'est~i?Iaarkish- " .. 

gr~J:r- so~is of, st~ppe"~ype~ ~2 ·--·3 f~~tJSL:--'<81,~ ~mJ_)Jiicl~. str;.~ttrhed' only as' f~r\." :-r~ 
as.J3~rdl,eh,ev;"~to"~NSrd Ql'shanka ~tat~on thayjJeC~fi~e flPP~:e'--t.:tbly thl~r- " ~: ~--.· 
~!>l~ut J ·_ fgoDt~,cba.n? "l~~tKei_" i~l ~ohlor •'' :l~ro~ J;f" ~hJiant"ov~{Q.., "lstat~othh t~vatra ~ D oh 

0 

J. :,,". 

0 . :'if o o.nnoei ·. "" n~, an~ . ove "" e so~ s ,~rJ;/"0 "" e,.' yp:t.ca "l}or - , e.~; ~L yp~ ', ~ o . 

- ,~ s~milar in..," every d~,tail to tile Polesie ~rfh~~ tt.Pl?~1rreaghes of the. Dnieper _ ", \ 
" ,- "ar~~ ~' ~ster.n,J3vina:do Jh~ rgu£-11rj._.s!;;£;ffiat t~_rrain.~y.r~ie~. ~trq_ngly interfen~~ " o

8 

t_·_-.:·· 
_ vllth' .tunofLoLatmoapheric wate~srhe abu'-'1dance _en ;xet boggy me~~pws, '" , 

t<;1 su,}face of exc~ll{;!nt_lree~; s~nd m,p~'c:r?usl,)>~.:ssocks ~nd Ruprecht_'.s '· ') c:P ·: i_--_~:; 
•· ;,' ?h.e;;nogr;yaz_r~ [' blac_l{ ~ud _ · l~piigerneatfn~ _i~ke~ and ~r"Qdk.s nQound,."., W1ili , ., " -~ 
- daftuse bahks~ North. of"I=Je~·.anovka anq P()lonnCie, the fore sf grows ,mo,r~" -· c· }. 

1 
conti~~ous. "mainly qohsi~Hng ofoakt hi;--chea. aspEH:l~ and -prne, secoru,:l_::tHly, r ,. 

' of spr-uce. Howev~r' t;i'€i development lS pd'qr due to cthe ~Net so;I •. and~the "'cc c ,., )·}' 

., c; "trees ~pp~aretl <dwa:ff~ il} COillparison' to fore.sts on chernoz'em soils r(suchc c-
0 ~ • .-, 

as 'thtO soulhern part "of tl·w Nizhi1i N ov~di"od Province). The monotony is,, " ) · q. f 
iiiterrupte"? only by isolated infrequent sapdy hunim()cks. apd level eleva·· ·· j 

" tfons son1etimes composed of loess and SQI:Jletimes of sahd'~ In ,both c~-ses ,, c t 
-~ (loe,.~s OF s~nd) the vegetal-t~rl~~strial S9-ils wer~ almo~t identical in color .. / t[ __ : __ "_· 

,, to the J.ight-yellow bedrock :l'nd their thtckx:ess was usuC\]:ly 2 -4 ~nches [5 -;:-· ,, ' 
1 O~m], rarely 6 in-ches [J 5 cmJ. yTerraip of this 1\ature, stretched northward t-"'. 
alll_lost continuously over 200-300 versts ~- · ' _ 1 

· ··· I took the last sample.~of definit~ vegztaL-terrestrial soil in ;::.;tilled fi:eld - \"" 
.. at Berqichev, -.on a level elevation;. th~ specimen was 2ft 3 in [69 cmJ- ,, c 1· 

3 feet [91 'end th-f.ck; · it contained 3 .116'% huffius EJ,.nd ·2 .• 37.8?!~ hygr.osc:Opic L:: 
waterand its qo11or was similar to lhe Kazatin~type osOil.- · "a ., r~~ 

. The sample froni Polonnoe. (N ovog'iad -Volhynskii Di.stric t), was takeJP _ {';·_· 
on a wet level 'me~dow, "disreg~rding, the SOcl'· --"-Without, t};le sod (2 inch'es- 0 

· •• · · 

[5 cml>'. the soil is 5-7 inches h 5-18 em] ,Jhi,ck, with,, a 2 .695o/o:humus ·. " c __ .,,··-~,. ':: .. i'.•_-.•••. :_._ •. ·.·--__ .l\:,·_-.·.·_:·1·'_·._,_---_-.··-·. ___ ·_._:· .. _-_---_· __ -_·.-.·_·.·.·. cor..tent andof.138o/o, hygroscopic~ watex;. :Polonnoe .. soil !s'' t;y~it!ally north,ern o_ :!,::1-' 
in' color, light-gray. 0 

c ' c c· ' " •• « '. . c ., ,, . 

o My thi~d sample from alr;;mg thJs route was t~)(en 1-"ver~t south of Rov'no, ~'fi·< 
, on a.~typical J.>ogzy" rneado~. I:Javing removed the 'soct,, I ·dug z ·ll? feet· 

0 

'' r·i 
[(tp em] down to reach the bedrock.- The upper 2 feet [Ell cml consist of a l. 
pkrfectly h()mogeneous, unifoi,-rn, dark,.bll.lish m~ss w:!th brown ferruginous c) ~ '"' ~. '· __ 

spots~' with. a high 'content of ~\lightly 0decayed·' ar,bopeal {leaves) and ·fierb,~ce- · 
. ous residues. Fragments of paludine shells _arid very smaJl grains ·of ·) a o -, [<" 

: ..... \. 

argillaceous vivianite are also visibl~ to the e.ye•), At abput 2 feet (61 em] " J·--.-_.•_-.·." __ -_:_·.·· __ •_·_-.: __ ".-.·_•·_-.'-down there is half a<?foof [1 S em] of very fin-e whitish clayey sand. The. ,, 

1 bedrock is a very \?~¥cous, boggy ~lay~ blue-tinged.:· (,J " 

:-i . c ?·, An·:eh~vat~d tillea field in the neighborhood of <the tqwn is covered t:;:_ 
~f by typically north~rn s_o;_ls. A soil sample taken frorh this locality' is 8- ) t -
0,) 10 inches [20-25 em} "thick with a 2'.855% humus content and 2.050% hygro-· , f£': 
~r sc~~ic water. ' .. ' .. = . . 

0 

/i" ~, .. 
·( ~- " r. •. ~ " r?::_. 

·.-_._1· " cg~;:~:N ~~~Jg~;~~Ll::~~~;~;~~~Rf~N~HE . Jt: 
1 Publ~shed data on th~;~¢hemieal coti:iposition' of soils of the Qorthern '\ f ·· f' ·bqundary cne,no~.~m belt are presented on the followiilg p";ge. All the soils " ~ [iC 

l ,, 0 c . 119 ' . " ' l~ 
/ 0 • C• ' ~-· 
11 " •) C, c• l •, ·.,, 
t ;.: 
~ \::"'-: ' . 
~ ~ ~} c • •• -~ 
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.. · .. ... . r!i veget~l-ter.restrial; . ·.:})) ~()$·'~ 20 
2lr(·meJLdOW I c) Nos~ 3, 4~ 5/ 6., ., 7, .·8/ 14., al'),d:~l6, .. the Q~~lt' of .. 

transitit)n soils .. (gray soils) with a 2.-41o humus conten{tind d}'Nos.· 9;~ lJ~ 
12, and 13, the cbernozem belt with 'a 7~to%· organic substance cont~nt, ' 
accorc!ing .to my map;'· ~u other 'sample~ represent subsoil. ,lhe far-:- ... · .. · .·... . . 
reaching difference between these soil t;Ypes is demonstrated by the analyse~; 
further de~aila· are entered into later. · · · 

~·.r, 

a. 
•) 

,, 
'Analyses by Borshcho~1 

. ~ ':: .') ( . - ... .. . , . 
;, .. 

" I ' .: ., 
.. ., "8 'II 

-,, 
> :; n ;\ 1.4· 0 ii •' r;· 0() - ... > "' "' ... "'8 :».. 

" "' ;.._; c 0 ~ 5 E Cll ,.. '0 0 z "' N e ., -g ::1 ...... 'II 11.1 ·...; 
VJ '0 0 .c .c ~ :::J c 

,Locality .... c ... .... 0 " 8 c;. :::J ..c ..... .... E E ... ... 
0 11.1 8 0 0 0 ' E :;: E > "" 0 .:.: E 11.1 

. 

~ "' ~ c ..:.: > . :J r c c 0 Q) 'II 

"' :! E ·' :.;: ... . "' 
.. <II 

~· 
N ... "" ... 1! .Q 0 .Q ~ 0 > "" "' > ... 0 ~ > ..X: u ... ... ::1 u· E Q) "' .• u 0 > Q) 

~~ .c c. > c 
"' > \1) "'0 11.1 >· ... 0 0() .. .c .r:. JS ::E 0 ~ a: ... ., i:Z Jl.l c-- u J5 !-< r - ..... "" VJ (;1:1 

-' 

No. I 2 3 4 5 6 7 8 
r 

Sampling depth 1' 2' - from the under 2' 1. -
.(30 em] [61 em] _j surface the sod [61 em) [30 .:m] 

Contents of 100 parts of soil dried at too•c 

" 
A. Substances unaf- ·· 

_. •"":-
,r 

fected by ignition: .• 

1) InsolublecJQ l hydrochloric 

l acid 94.16 79.0!1 90.42 96.62 89.12 87.69 92.30 94.82 

2) Soluhi<' in 

J 
hydrochloric 

acid 11. 51 4. 71 1.51 7.52 7.66 1.1>4 2.07 
'· B. Substances vola-

( 

tilizcJ on Ignition - 5.84 7.40 4.86 I, 86 3.3.') 4.64 4.0.5 3.11 

Tot a 1 • . . I 00. 00 100.00 !1\l.\l\l 9~.99 J\1, ~)9 99.99 \)9.99 100.00 
. 

c. Hy~niscopic 
~<.'ater in Jry air 
(per I ! I() •• 's S''i I I C) 

Jricd 100 ) I :1, ti7 2.9\l 2.2.":> (),.')] 2. f)Q 4.84 '2.07 o.~~;) 

- I --
1 R 11 p r l' c h t. Ib i J., pp. l I'/ · l I 8. 
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Analyses performed under Prof" U'enkiJv··~ guidan(:e1 

Componems 9 10 I 1 12 13 14 

~<---

•· .. ·:-~~ 

·.k··~ 
<<~ 

0 
••.•• ~it 

.: .··:· "' 
15 'Loc21iry and investigatQr~ ·- :;~ 

I . ·. . . . . : '<' 
2 .Silicicacid ......... 0.018 0.010 0.026 0.273 ·:1 0.26i -~0.).':25 ·,. o.oi7 No.9. Fr()mthevillageof·Mokh~v~; '']! 
;; Sulfuric acid . . . . . . . . 0.079 0.070 0.103 0.074 - 0.066 o:osg :·: ·· 0.0'113 Novosil'sk District; ·top ~ayer:' " " '·''\~ 
~ Phosphoric acid . . . . . . q.06:J 0.120 · 0.015 0.080 <Loser ,o;os5: - , 0.083 _ .malyiedby Ryaz'antsev. · . _ , . *~ji~j 
~ Ca:bonic acid . . . . . . . 0.014 0.230 O.OOG 0.025 0.029 · · : 0.028 · 0.026 No. IQ. Th.e same Jocali[y, next I.ayer; <,'i..~ - . ' - . ,. ~~ 
~ Chlorine . . . . . . . . . . . 0.005 0.130 · I 0.002 J 0.003 0.003 · <; - - .- analyze~ by Levitskii. . .. _ ·:>--~~ 
~ lronoxide ... , ...... 0.9!11 3.!30 1.915 1.787 1.737 1,;·0.70_8 · 1.875 _No.n.CFro~thevillageofGniu~ki,._:-j;_tfj 

.::: Aluminum oxide. . . . . . 0.1388 1.690 I.ti50 1.570 1.590 0.6:-i7· . 1.891 Efremov District, never manured,:_ >~k) 
>-. . ·. . . . I .· . • . . . . . . . . .. ·.,. '·'·~ 
.r. Manganese oxide . . . . . - ' 0.090 .. 0.085 0.110 0.120 - 0.163_,·. cultiv~terl froml81S accordingJo .. :-:;l~ 
J ' '· . '·:. • •. . . .•. ····~ 
~ Lime . .' . . . . . . . . . . . 0.209 0,680 1 1.966 0.998 _ 0.998 - 0.59~ ; : ~.702_. _ thrC!~~fieJd crop roration, analr~d by· o:~ 
£ Magnem . . . . . . . . . . 0. 72.1 0.430 0.471 0.388 0.392 0.483 - · 0.404: ~- Popov. _ ~· ., . :o~ 
... ., ~ ' ". . --- .· -- ·. _. -,· ' ~ . ·-. - ~,. :·-':'.i.:.~ 
.; K20.............. 0.046 0.!20 0.100 . 0.095 0.094 0.04.3, . ,0_.066,~ .-· No,,J2. In.theyiCinity ofthe toitnof., ,_:::,~) 

5 Na20 . . . . . . . . . . . . • 0.051 0.1 ~o 0.001 0.015 0,015' 0.014 · : o.9os _ Bogowdi,~si<, Tulir_P!Pyince;''~naly#d;.J :~ 
·s Organic substances and 1 

• ·, • -~ :· •· by Grigor'ev: . : . ' · · : _, . : ·' " :: Q 
,£ chemically bound ware• 1.990 2.120 J.040 2.795 - 3.301 .fJ.830 • 1.370 . · · <· _.. . . · ~/:0] 

Silicic acid soluble in 1 
' • . ~ - - ··• •• • . • • · . "~'-~- .: - ~: .. ? . :~: •. :~-~~1 

sodium carbonare . • . . 2:266 9. '71 0 4. H 0 _4.2a£ · , 4.503 ·1. 62d - No~ 13. The same lex;~lHy,.::aria,.Iy~d~tiy~~i~ 
-, • ...... . . -·~ -_. ---~- '1 

:; -:J Insoluble 5ilic!c acid • . . 7!.61'5 62.940 . 62.01·1 £3.9,93 63.838 71.629 .-:-- Grig9~,~ev:. _ . :- , ;.-.-;_ .::~·}~ 
-- - •. • • ') . '>.:::_, ~ , • • ::_ ::: .. ~- ~-.,~-...:.:~ .: -_._ :_~ 

~ ~ Iron oxide ...•..... }j 6_320 l. 700 2.110 _ . 1.605 1.109 . , 1.5 .. 9 " ' . 1 No. 1-t In: the neighim~hood of tbe-tQ¥1~-,..:,.-"" o 

~ -~ A_luminum oxide..... ,, 8.5i0 lC.369 f 8.~2~- _ 8.451- 7.268 _ I ~f Konotop •. top ~~~er.i~ the:iie_~~~~:: 
c .S: 1L.1me . . . . . . . . . . . . . l.39o O.llOO 0.353. O.r-56 0.707 0.702 . 

1 
unalyzed-by Samolevsku. ::-·, _-.-.s 

~ ~ Magnesia • . • • . . . . . • ~ _ 0.050 0.360 OA3} 0.~00 'f 0.291 - . No~5. T~""-e .. sa __ m_;e locallty._~-ft~m-aj_~P!~_~.t-~.i_. 8 .. ~ } ~20... . . . . . . . . . . . 1.83~ 2.320} _ 2_255 - 2.625 , 3_191 __ } _j - 1. 034 , _ of 5._1/2, 9 1/2 ver:s.hoks;:~na.~~d_.~'_!_::;~~-~ 
o::: I Na10 . • . . . • . . . . . . . l.39t:i !.52 .-. , ~J . . . Kochkonogov. _ -·-=...:::.- .. ,.,_;;.oe,..-g;~:;; 

Otganic substances (loss · • . . ,, · · .. •.' ·- · · ···~ ~-.:."":}lJ~ 

on ignition). . . • • . . . 8.440 . ;;,53 10.47.0 , '_8.951 ·, 8.582 5. 758 - . _ . _ : _ ' %'-~~ 

Total ............ ·198.067 I 9~.650 .90.068 _ ·;t3l2 99-.312. · 102.~30 · · ._ - , . . . . . --~L<·;;_I 
.•· . . - --. . .. .·.-·.-~~~ 

- I ·-- . .. . . - .. ~ :.~ 

! I · e n k o v. 0 khimiche;i:om sosta 11e chernozemnykh pochv.. God_ichnyi akt Petrovskoi [zemledel'cbeskoi i lesoci] akadel!lii (Chemical Compo& it ion of Cbertioufit\::.;~~ 
Soils. Lecture delivered at the arhlual graduation ceremony of the Perrovskaya [Agricultural and Silvicultura1] Academy). 1872. · · ' <' :-·,·-~~ 
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" • .::···4:'·'=-''c -...l·er lc•;s by 100 parts of 
1::-..;7"~; 5,"""il a: :JG~C w ......... . 

Wa:.:r lo~ at 100-l.)Q'C ....•... 

O:;:anic sJbstances (and zeolite \o.'aten) 

~~in·n:!l ccmponents. . . . . .. . . . . . 
KzCI • . . . . . .. . . . . . . . . . . . . . . 
\'a 20 ................. c· ••• 

Ca0 ........•...•...... . . 
Mi!O . . . . . . . . . . . . . . . . . . . . . . 
Mn10 3 . . . . . . . . . . . . . . . . . .. . . 
Fez03 .•••.•••.•• - •••••• • • • 

A 120 3 ••••••••••••••••••••• 

C02 •••••••••••••.••••••••• 

?205 • . . . . . . . . . . • . . . . • . • . . • 

so, ...................... 
~aC! ..................... 

a) si I icic acid soluhle in hot but .,.,·eak 

solution oi sodium hvdroxide .•... 

b) silicic acid solu:Jk in 11'fo HF .... 

Quartz sand insoluble in KF ....... 
caco3 . . . . ~ . . . . . . . . . . . . . . . 
C.i3 P10t · · · · · · · · · · · · ....••. 
CaO(re~idtze combined .,.,·irh Si~1z and 

"ith fJ;Jm ic Jc id) ............. 

~ir~l",;,~r n .................... --

" 

,, 
· .. '· 

Analyses performed by Prof. 

va~i J'kov, Kiev Province, tined field in the midd~e of 

1•) 

Jo.,.·n to 

6" 

[l'lcm] 

2.31 

barely perceptible slope 

17 I 18 

between between 
6to- j···3" 1 ',') "-2'7 .. 

[!5-38 em] [33-79 em] 

2.26 I ,, 2.9() 

I 19 

below 
' 2'~~ .. 

•,'• 

[79 cri~J • 
I 

" 

1.9ti 

··:-. 

'~ 

·.,. -· •;:'., 

' 

,; . "' -. ::'1 

:-- ----;-:;::~ ... :--- ... 
-~ 

Yaro.slavl-Fi-vvinc~. _.varte~ · · 
:ioc~Hry .. :~l!~adow ~q · - c 
~:~ . . 

20 .•. 

1 

;~ 21 ·,. _ r~., .. -,'2,_::~ .... 
·-+---:-. ~- ' ·"": :~ :.; 

down to, - bt!twe-en • · ·. -: belo~' ~ 
9" · I 9"-1 '7" j-· i '.7'" · 

[~3 em] [23-48 em) [48 em] 
,-:_--, 

5.79 6.iT 

TctJI contents of 100 pam dried at 1 oo· C (sum of compon~nts.soloble in HCI and Hf. + quar.tz sand which is insoluble in rfF) 
-

0.260 0.203 0.348 -- 0.290 

3.310 2.785 - 2.344 
" 

1.182 
·.~ 

9ti.430 97.007 97.308 98~528' 

1.821 1.849 i. 77fj 1.891 

0. 725 0.656 0. 724.· 0.85 .. 0 
0.673 

... 
0. 755 0.674 4.706 
0.625 0.605 0.643 0. 781 ... 
0.016 0.021 0.034 0.035 
l. 738 L629 " 1.985 1.858 
7.425 6.673 8.035 . 8;0~6 

0.00.1 o.as-1 I . 0.0(.14 3.499 

0.089 0.091 0.080 . 0',\}69 

- 0.00 I 0.002 0.003 0.003 . 
0.006 0.005 o.b04 0.00~ 

8.322 8.989.; lO, 112 .1 0.169 
50.256 -• .,·c . 

'J 5 .. ,_/) 7 50.693 46.69~ 

24.648 '-c:2~{372 22.548 19.874 
0.007 0.1 :ll -o.oog · 

' 
7.952 

0.1 CJ4 0.199 0.175 0.151 

.-

0. 64(} 0.4'i9 L;3 0.171 
0.! .10 _,. '· 0.121 . . 97 0.012 

-

,:~ 

" 

. 

0 

~ 

8~ 

~ 

1 

1 
'• ': '( 

( 

- l 

H 
( 

( 

( 

( 

Jf 
. 3( 
-1~ 

( 

( 

. -
' 

,_ ----,-------------,---------348 

_864 

788 
018 

008 

228 
S82 
019 

932 
·H3 
ll8 
214. 

005 
004 

07& 

809 
262 
268 

.467._ 

0.850 

3.718 

95.432 

2.209 

1.016 

0.972 
·T 

0.732 

0.071 ,· .• 
2.376 

.1~.~s~ 
o:ior· 
0.264 
O.D02 .· .. 
0.004 

1LZ~2 

50.273 
'11. 936 ,,.,., 

:IL-·.:~~ · _ 

o. 230 '"<\ I 

0,708 

2.790 
96.502. 

2.495 

0.928 

u. 768 
0.7'24 

0.014 . 
'.,~ 

4.575 
-I4.0Q8 .··· 

0.059 

0.128 

. 0.002 

0.004. 

12. ?98 

47,058 
12.941 
o:I34 

. 0.280 

::!~!, -1· .. _··--~------~--------
( 

. .( 

.0,515 . '1 
. 0.531 0.~1 
0.103 : . .··. . 

o.M6 

TIIl:' c>il sarnrks analyzed by Prof. Schm1dt were collected bfmyself. See "Physicochemic2l Stl'die~ of Soils and Subsoils in the Chemozem·-Zoiie of . 
b.rc~rl·an Russia" ( Fiziko -khimichcskie issledovaniy;} p1)chvy i podpochvy cherijozemnoi polosy evropeiskoi Rossii), No. 1. 18'19, 
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· AnaJysesperf~r~ed at the chemfc~fiabor~to~.of the st:·,Petersb~rg · o · .. • f::'~ 
;F'' 'University urider the direct gu'iaance of Mendeleev1 ~)\fz ____ ;.....__--r--------~--~----.) · '7 Vyaz'ma Dia:rict, ·... Kiln District, Environs of J 

LOcality\ · 
·.·· .. Smolenslc P;ov~nce ,Moscow P~ovince" sr: Petersburg ·, ,. ___ ,_...;;·· . 

; . ~ ... 
·Joil- top· subsoil.::.. ne;o;t son . .,. top· · subSoil..,;.. next 

. . Depthci! ~ampling · 4 vershoks 4 venhoks . 4 vershoks 4 ve:rshoks 

. , c>::::- [18 em] [18 em] ~J18 Clfl] · (18 em] 
----:----'--;..._ __ _....;:..·~~/----1------+-.......,-

' ·. ·.· ·weakly, 

R~acdon to. litmus paper acid 
reaction 

the same 
reaction 

tile .same neutral 
reaction reaction 

'. 

soil- top 
4 ven>hok~ 

[18 em] 

acid 
reaction 

subsoil-- next 
4 vershol<s 

[18 em) 

weakly 
· acld 

~ ~~~n 
---~·---'--~~-------'---'~~----r--~:-----+-----~,-~---------~-------r------'----

25· . 27 . . No. . 23 24 28 . 
Ex~act~dbynktica6i~-f-ro~m-.~l ·~-~~-.~;....._-.-~-~~~-~-~----~~~~~~~~~~~~~ 
lOOgair-dry.~oil: 1. ' 

" 

26 

Cao . . . . . . .... •. ' 0.167 
. I·· . 

•c 0.154• • 
MgO ........ (l .- .,. ,.~ r. 

'· 

KzO .. -:· . .~ -/" -· • . ~--. ::.~., 
Na~ •. ~-,,.-. , .. ilo ••••••• 

~o .. iss· · · 
0.1.00 

~ tzCs :r~~::· , ...... ·~ • __ • • ,. 
' 

S.\Oz ~ .. r-~-~· • . (·: ... ~ . • 
p~5.: • ••••• :.· •• " ••.• 

Iron (lxltJes •. , : ••• ·;:-.• 

M~ngane~~ ;oxide' .••• ':· 

· . '~)'""~or-~~ . Total 
' (' .-- _.- - c ' • " • 

,:.....; '• 
·F ·. ,· , . , 

~x'tr&cte<! by sotia·i..nd strong 
sulftJric acid from residue 

insoluble in nitric acid: 

. Al20s 

C!. 049 
2.678'; 

0.041 ' 
0.005 
1. ti51i 
0.048* 

. ~ 
-.~~--:>_--:-.;:~· 

I(. c> ·• 

3.1 ~! 
. t 9.lQ:G. 

· · n:t223 
---, __ \ I .• 

Remaining insoluble 
·(sandy) components 

Subst-;tnces liberated by 
_,;.- \\ 

ji:soj],{lgni tlon: 
- Hy.groscopic water .. 

Carbon 

Humus (C x 1.724) 
Total nitrogen 
Sulft•~ ' <• .:rmined from 

separate portion of the 
sample 

Total loss on ignition 

/i 

7 6, ~{,ioJ 

1.550 
0.839* 
L450 
0.113 

o. 070* 
5. 050 

I 

0,378 
o~ 1'14 

,--, o~·oss 

'3,137 
0,057 
0, Q!:trc'~ :· 

r , 

2.320 
0,004* 

6. 285 

3.52 
20;2:!.6'* 
23.7:36 

' 65.212 

1;790 
0.606* 
1.040 
0.040 

o. o:3o* 
4.320 

' 
0.140 
(.\186 
0,070 i 
0.035 
1.148 
0,050 
0,069 

1.106 
o. 042* ·. 
. 

2.84? 

3.72 
~ 

J. 506* 
5. 226 

86.1:)37 

0.160 
0.159 

0.~50 

0.046 

' 1.357 
0.044 
0,055 
0.944 

:/l 0. 019* 

2.934 

0.95 
5. 025"' 

-· 5.970 

•· 89.958 

0.680 
0.1€5* 
0,280 
0.041 

0,190'" 
l.J80 

I 

I 

O.·lOG '' 

' . 

o. 0'10 
0.049 
0,035 
1.237 
0.043 
0.027 
0,456 
O.Oll* 

2.031 

1. 20 
4.643* 
5.843 

81.202 

1. 735 
2.432" 
4.190 
0.158 

' 

0.060* 
9.650 

0,083 
0.079 
0,003 
0.039 
1,345 
0,127 

·. o. 020 

0,551 
Traces 

2.207 

1,20 
4.17Q~ 

7' 5,370! 
,'/ 

84.9~~i· 

2,075 
2,406* 
4.140 
0,115 

0.050* 
6. 581) 

. 

{ ~ 

Total . 99.042 99,582 101.042 99.::nt 98.792 
----------~~~~~~--~~--~~~~---L~~~---·---~~~--~~-~~~--~~-----

1 In evaluating the analytical data, the rnode of sampling rnust be borne in rnind. Several soil and subsoil samples 

were taken from a gl~cn dessiatinc. The soil samples were respectively mixed 1..-ith the subsoil samples, 

and a portion of the total mass 1,·as then taken for analysis. The numeJ·ical data marked by an asterisk (e) 

.,.,·ere obtainec by a single analy~is, while all the other data arc ;>rlthmetic means, gerived from several 

analyses. (See)" Agricultural Experiments of the Free Econornic.~;ocicty. Chemic'ai~'5:-:i:}res of Soils 11~ll =c". 
Produce of Experimental Fie Ids in the S i mbirsk, Smolcnsk, tvloscow, and Peters bur~ pr~'·/i nces, Perfori•fle(( 
by the Chemical Laboratory of thc ~t. Petersburfl University by F. Vreden, Ya. Oli 'e, F. Titov, G. Schmidt., 

and [. Y zkob:, ~o.· ith Introduction by il. /\:e.%--~;~clcev" ( ~;c I 'skok!wzyaistvennye opyt. VEO. Khirniche5kic 
issledonn'ya pochv i proJuktov s upytnykl: t,.Olt'i Si!llbirsko~. SmolcnsK\.:'1, Moskovskott Pctcrburgskoi gubcrmi, 

p;oizvt:deunyc v khimichcskoi laboracorii S. :;,E~!~rburgskogo Universittta gg. F. Vredenom, Ya. Oliv'e, 

F. Titovym, G. Shrnidtom 1 E. Yakobi, s pl·~:·~islovicm D. Mcndelccva), (Moeco ... ]. 1870, 
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GENERAL CHARACTER OF THE NORTHERN 
.. ,.BOUNDARY OF THE CHERNOZEI\1 ZONE 

No boundary, in the accepted sense of the term, may in fact\be deter-
. m'ined in the northern part of the chernozem zone. The chernm·~·em limit 
is marked i:fS'""a rathe_rw(d~ belt (sometimee reaching 100 versts anrl 
more) in which the:cno=rtheP:" low- humus sod soils form a gradual and im­
perceptible transition to chernozem soils which hav~ a higher content of 
organic substances. This soil character is more pronounced in certain 
areas of this belt than in other areas; chernozem may penetrate the no ... ·~hern 
soils, forming wedges and 11 i~_lands'' 1 while in other places northern soils 

· penetrate intto the chernoz.em'-'~ -
This CO};?J'ilusion;has been advanced repeatedly. Blasius, discussing the 

-northern dflcpno?-~m houndary in the Cher11igov Province (along the Gorodnya 
meridian} remarked, inter alia, upon the gradual tran::rl:tion from the 
northern to the southern soils, and the barely perceptible variation in the color 
of the humus c·over [humus horizon] (Humusdecke) .1 

The unknown author of ,n Studies of Chern-·e:. :''1 11 (Issledovaniya o cherno­
zeme) also r~ports: "At the extreme northe:t".c:.·et-hd the extreme southerr1 
boundaries of the chernozem zone, there is (a "'"'ry gradual and continuous 
transition to other soils, so much so that tti~~. .:>sest examination does not 
reveal any perceptible demarcation. "2 Prof. Levakovskii, who examined 
certain areas in the northern margin of the chernozem zone in the Ore! and 
the Chernigov provinces also "did not see a clear, sharp boundary anywhere. "3 

However, the information cited and other, unquoted information do not lead 
to a suitable solution to the problem. Certain data lack any factual basis in the 
first place, while others (supplied by Blasius and Levakovskii) apply only 
~:o insignificant areas of the northern chernozem boundary. In addition, not 
0ne bf these authors substantiates his conclusion, nor is concerned with the 
refutation of the numerous converse indications. Eminent scientists. such 
as Gii1denstadt, 4 Murchison, and. to an extent, even Ruprecht, apparently 
:Ct>eognized a sharply delineated boundary. The conclusions of the last two 
appear· especially well- founded and convincing at first glance. Murchison 
recognizes the coincidence of 'fl!.e northern chernozem boundary with the southern 

I• ' 

boundary of "gravelly northern deposits", 5 while Academician Rupl'echt is 
convineed that in the past the Russian "chernozem continent was definitely 
bounded by the Aral-Caspian basin on the south and east, while its nort'-lern 
boundary was formed by the shores of a shallow freshwater (diluvial) s2a"; 
he therefore Y.:,ecognizes "the existefl~e of a clear-cut northern chernozem 

. ''f bollllO a ry. ' 

B!.'i•l~. lkisv lfll E1nnp. l\tmla11d [indenJahrenttHOullJ id·ll, llrauiJScliwclgj, 1844, Part II, p.I\Jol. 

:\•c•>r . .Jill•~ r,, 1-.lr. Kryu!,o'v, ":11.: 11nrthnn chcrnnzcm hl'll!ld.u>· as ~o.·~.:ll is nor sharply J<'liiki_ilcJ bur is 

:11mv Pr !<:~' ratchy ... J.,· v :1!' •> v ~ ~' i r. ~~latl·ri;lly Jlya izucht:11iy:1 ch<:rrwzc;na (Materials 'f{1r StuJy ,,f 
l.hl'rih'ic'lll), ! ~71 ). [Trudy ubshchc:~t\la utt·stvnispytateki prirody pri Khar'},ovskl'lli Ullivns'irctl', Vo>!. ·IJ. 

P· ''· ll<>hc·vc·r. it' :l!liiPt he illkrrt·,trri:tr the ,!uthnr :~ssunH:d. tlw e.xistencv <>f tramil.inn ;oils:~: the nortiwr11 
!·h~tJih 1 :nv t,f ch~..·n1u/.l' n1. 

2 liJuro;il.l!lilli>lt·rHV.! >:••~tld,!TSI\'t:llfl!idl lflilll·hLift·;tv. p.Ht _-,:.;, p.IU·I, l.~·d. 
' Ll'\,IJid\~hil. lhi..; .. P·''· 
4 ,_-,,, i _! < 11 s: .1\: r. 1\l·ls<· 1111 S•";Jl. 1\uS!il. [St. i'ctcrshmg]. T. I.~. :T:-r., 
5 

1-.1 tl r l' IIi"' II. !hid., r· ."A L 
~ !~ttr~l·l t:r. Ihid .. rP· i :. '.2~·-·..:J, '.!.· .. 1. 



. This accu.ra.cy is [claimed to be] such that, according to Ruprecht, the 
width oi' rivers (Deena, Oka, Kftma, etc.) suffic'~.s to form a boundary 
between the northern and the southern ,c;~oils .1 North of this limit "there · 
begins a sudden rise in the number of forests, whereas within the ch('rnotem 
zone the forests gradually diminish, and preclude any possibility of draw· 
ing a boundary. 112 Siberian and,, European spruce occur· exclusively north , 
of the b01mdary, 3 while to its south direct in.dieations of chernozem are provided 
by such plants as "Stipa pennata, Adonis vernalis, Veronica 
i n c a n a , L i nu m f 1 a v u rn • G e r a c.; u s f' r u t i co s a , S e r r a t u 1 a 
h e t e r o ph y 11 a and c o r o n a t a , C en t a u r e a m a r s c h a 11 i an a and 
ruthenical Scorzonera purpurea, Calatclla punctata, 
Aster. ammelus~ Hieracium virosum, Campanula sibirica, 
Phlomis tuberosa, Nepeta nuda, Echium rubrum, Falcaria 
r i v i n i, T r i n i a h e n n i n g i i, E u p h ·o r b i a p r o c e r a, L y c h n i s 
c h a 1 c e doni c a, " 4 and most characteriBtic in Ruprecht's opinion ia S t (p a 
pennata. 

Thus, Ruprecht assumes a sharp change in soils and a 11 striking change"5 

in the flora, at the northern chernozem boundary; these facts are concur~ 
rently related by him to the geological age of the chernozem continent. Six 
months later I in fact, after ~xamination of a considerable section of the 
northern chernozem boundary Academician Puprecht himself regarded "the 
jagged noFthern boundary of the chernozem region as not always as sharply 
marked as previously assumed .':6 However, Ruprecht does not alter his 
former views on the subject to include the possibility of gradual transitions 
between the northern and southern soils. On the contrary. Academician 
Ruprecht admits the extreme irregularity of the boundary I as is indicateci 
by the following facts.' Firstly, Ruprerht continues as follows: "North of 
this (boundary) line there are many chernozem. 'islands'." Secondly I his 
entire subsequent discussion purports to prove the close interrelationship 
of chernozem and steppe vegetation. Finally. the northern boundary of 
chernozem is marked on Academician Huprecht's map as a definite, though 
very tortuous, line. 

0 

Obvicusly, such authorities as Murchison and Ruprecht must inevitably have 
influenced their contemporaries as well as later geographers of cherhozem. 
As a result, and also due to the prevalent opinion of local farmers with 
regard to the distinctness of the northern boundaries of chernozem and their 
coi:1cidence with rivers, all the general s~>il maps available today mark 
the northern. boundary of the chernozem zone as a definite line. The map 
compiled by the late V.I. Chaslavskii (1879) ie the first to add a "transition 
belt, sometimes a few versts wide, where chernozem forms a gradual and 
often imperceptible transition to the surrounding soils with which it 
merges"7 at the northern and other boundaries. These soils of transitional 
color, regardless of composition, are all designated as gray soils Qn 
Chaslavskii's map. 

1 thiJ .. rr· II-J:l. 
2 tt-iJ .. r· I·l. 
3 !hiJ .. pr.12. l·l a!ll.l 1'1. 

• IhiJ •• rr· I·I-I.''· 
5 JhiJ., flP· I I anJ 12. 
6 !hid., p. :.!'1. 

T ()ll<'tnl frnm thl' unpuhlish<"d (a\tiHliJ~h prin:L·d as one sht'ct) papt.·r, "Soil"' (Pochv;J) hv ChasL1VskiJ. 
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Th(~ character of the boundary arid thus the conclusion I ar,ew at the 
beginning of thip, chapter were extr·emely controversial until very recently .1 

Only now, when the boundary has been examined in detail almost through­
out, has a significant change occurred, toward a poeitive and final decision 
upon this ve'ry important question. Our conclusion is supported by virtually 
irrefutable argu'ments, as follows: a) gradual increase in humus content 
of soils, b) gradual darkening, and c} gradual increase in soil thickness. 
These phenomena are noted all along the northern boundary in a southward 
direction. 

When I first. forr.ilulated this conclusion (1877}, the very close interrela­
tionship which Academician Ruprecht strove to establish between the 
northern boundariea or chernozem and of steppe flvra was ince~prehensible 
to me. If, indeed, this chernozem boundary is not sharply delineated, but 

. includes a belt, sometimes quite wide~ containing a series of transitional 
soils, is a coincidence of the steppe vegetation limit and the northern 
chernozetn boundary possible? . All the data, on the- contr-~ry, pointed to 
a very gradual sel."'ies of traPsitions from steppe to northern type of 
vegetation. Indeed, this theoretical conclusion was completely justified 
by reality. 

As P.arly as [Ruprecht• a] "C'~obotanicai Studies of Chernozem '' (Geo­
botanicheskie issledovaniya o chernozeme) there are numerous indications2 

that a large number .of true che.rnozem plants penetrate far beyond the 
'\northern limits of the chernozem zone and gr~Qi;: on soils which may be 
(~otally dissimilac;:?'to chernozem. This fact was also lucidly stated and 
t.~xplained by the comprehensive "Essay on Flora of the Tula Province11 

(Ocherk fiory Tul 1 skdi gubcrnii) by Kozhevnikov and Tsinger. 3 

According to Chaslavskii' s map and to my own data4 the Tula Province, 
as many other regions along the northwestern chernozem boundary, is 
pedologically subdivided into belts going northeast -southwest, the soils of 
the southeasterly belts becoming progressively higher in quality, darker, 

- '~i~icke~c-,al1d r.ich.er In h·vmusJ 5 
. . . 

__ ---==--~~1 tn~ prmc1pal con'(lus10ns drawn by Kozhevmkov and Tsmger, several 
·c-• of\vnicr:· ~re presented below 1 correspond tv my scheme o 

1 • "Since distribution of chernozem is foremost among the physical 
conditions influencing plant distribution in the Tula Province. the province 
is botanically and geographically best subdivided into two principal parts: 
the northwestern, noncherno·zem section, and the southeastern, chernozem 
section. The distribution of cherr..ozem generally coincides with the 
distribution of forests and wet, low-lying, boggy areas in this province. in 
such a way that those nonchernozem belts of the province at a lower absolute 
elevation will also be bettt!r forested and more abundant in stagnant waters. 

Dokuchac::v. PrcJvaritl'l'nyi orchct po isslcJov;~niyuyugo-zapaJnoi, yugo-vostochnoi chastei cherno­

J.ci!Hllli polosy Hossii. Soohshchcniya 'll oktyabriya I d77 i 187/'l godov (Preliminary R<~port on the Investiga­

tions ,,f the South~o.·l·stcrn. Soutlwastern Parts of the Chemozcrn Lone of Russia. Communications of :n 
Octohn nl'/7 and 11ilti). [Trudy PEO. Vol.:. No.I. ld./8; Vol.!, No. I. lti7•.Lj 

' Trudy s.- Pcterhurpkn~" ohshchestva ntntv;Jispytateki, Vol. II. No. l, pp. :n -I :JO. tddO. 

" SkiJ,·rn.tiidH·sk;lya pnchvennay.1 kar\a chcn:ol.ernnoi polosy Evropciskoi Hossir (Sclrern.uic ::.oil Map of tht· 
C:hL·rnnn·m Zt>Jl<' nf Eurnpl'Jil Rn~~ia). I 88! [ l8d2]. 

~ In tht' Tul.1 Pr<'Villt:<·. I dcn:.Hc<l!L'J !Pur soil bdr;;, .JS follO\:S: I-'"'·ilh hutnt!S CPilll'!lts of u.:1 to 2%o; 
11--frt>lll :.2 tP 4%; III- frorn 4 t<> 7%; IV-frorn 7 w lOo/o. 
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while thP. chernozem, or steppe. higher section is bare ol fore1 · · ~nd 
' It 

contains very few wet, boggy areas. 1 . . . 

2. ''However. it must be noted that the .boundary between these two 
halves, which is rather indistinct 'even pedolog:fc&lly, is eVEm less 
distinct in the botanical- geographical respect, since very many plants .•• 
which, characteristically, are f~equent and abundant in the chernozem 
district~:; of Ute Tula Province (suche_s Silene I!~ctiflora, Geranium 
sibiricun1, Linum havu.m, Genista tinc.toria +, Cytisus 
biflorus +, Astr·agalus hypo'glottis +, Astragalus cic er +, 
Lathyrus pis~!o:""mis +, Potentilla alba, ·Rosa canina, 
Eryngium planum--!:'· Asperula tinctoria. ·scabiosa ochro­
leuca, Aster amellus. Artemisia scopari.a, Echinops 
s ph aero c e p 1} a l us, C a rn pan u 1 a sibiri c a +. E chi u m v u 1 gar e. 
Verb as cum 1 y c h nit is, Veron i c·a spur i a, Sa 1 vi a prate n sis, 
S. verticillata.. cThymus marschallianus, Nepeta nuda, 
Stachys ann1.1a, i'hlomis tuherosa, Euphorbia.,procera, 
Asp a rag {1 s officina 1 is +, Anther) cum r h m o sum) occur in its 
forested part as well. "2 Som·3 of these plants are exclusive to the banks of 
the Oka River, while others penetrate more or less far into the noncherno­
zem districts. unaffected by the Oka. 'The majority of the latter species 
exist mainly on calCar~~ous out~rops,, along banks of rivers and gullies. when 

~ occurring beyond the Umits of cherrh:f.z-em; certain of these species grow 
exclusively on calcareous soils whEm occurring in the forested part of the 
province (Camp an u 1 a sibiri ca. Sa 1 vi a vertic i 11 at 2., Ph 1om is 
tuber o sa), while others may also grow on other soils. 3 

3. ''In addition to plants occurring in all chernozem areas in the Tula 
Province as well as in adjacent pr6v!nces, the Tula flora includes seve:::-.:1.1 
forms of the sm1thern part of the province which is of a stronger steppe 
nature and is covered by a thicker layer of chernozem." Among these are: 

a) plants of calcareous slopes4 : .· 

, D i a n t h u s c a pi t a lu s, G y p ~ o ph i l a a l t i s s i m a + , S i 1 en e 
c h 1 o r a n t h a ++ , S . v i s c o s a ++ , S . o t i t e s ++ • P o 1 y g a 1 a s i b i -
rica+, Linum per·enne. Arrtygdalus nana, Spiraea creni­
f o 1 i a , A s p e r u 1 a g 1 a u c a +. E c h i n o p r3 r i t r o +, J u r i n e a 
rn o 11 i s + , S c o r ~ o n e r a m a r s h c h a 11 i r.L n a + , S . h i t:: p a n i c a , 
E c h i u m r u b r u m. V e r o n i c a i n c a n a t-+, A 11 i u m a 1 b i d u m +, . 
S t i p a p e n n a t a, S. c a pi 11 a t a +, ·•- B r o m u s p a t u 1 u s ++, 'I'r i t i -
c u m r i g i d u n~ + . 

b) plants of no:1calcareo· .. :s soils: 
Sisymbriutn strictissimurn. Draba repens, V:::cca·:ia 

vulgaris, Scorzonera purpurc•a. Verbascum orientale, 
V. phoeniceum, Orobus albus, 'I'rinia her1ningii, Peuce­
rlanum a1saticum. Centaurea ruthenica, C. biebersteinii, 

1 KozheJ-nikov anJ Tsingr•r. IbiJ., pp.4tiand47. 
2 ''Pl:1nts rnark~d +also occur in nonchernozP.m ait•as in provinces a:Jpc.ellf to the Tula Province as well." 

K o z h t~ v n i k o v and T ~in g e r. Ibid., pp. 47, 6~~- !l~l. 

s Ibid .• p. 47. ti3~2: t>4. 
4 Knziwvnilwv anJ Tsingc; used+ fm plants occurring n:-::lustvdy on lirnr.wnc~ and++ for piants uccurrinr: 

bcynnd the hou11d.Hlcs 0!' chcrn(17.Cm in other prnvinct·s. Ibid .. p. l;,-), 
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Serrat-'tila coronata, Veronica at:,atriaca, Atriplex rosea, ... 
Iris fur cat a, B rom us. erect us t+, B. t ec t 5 rum ++. 

The nort~westl'~rn b<;>undary o£ these p:ants 'inothe T~la Province is the 
"line drawn from the connuence of the Nepryadva' River with the Don River 
(Epifan Di8trict) to the northern boundary of the NovosU District;· conse­
quently. the southern belt~ which ·is more steppe-like~ includes the so~thern 
portfon of the Ep!fan District, part of the Bogoroditsk District and the 
enth~e Efremov and Novosil' sk districts"; in other words, that portion of 
the Tula Province which is composed~ asi depicted on my map, of chernozem 
with a 7 -1 Oo/o humus content. However I not all the plants mentioned are 
limi~;ed by the northwestern boundary on the map; some do not extend as 
fa1•, while others penetrate furthP.r north. Spira~ a c r en if o li a, 
Aspe·rula glal,l_ca, Scorzonera .. purpurea and other plants 
mentioned above h~~··e been found in the southern part of the Chern District.1 

4. Finally, exarrdnir~-r the characteristic features of the southeaster-n 
part of th.e prcwince ~n !·elation to its southwestern part, "it is noteworthy 
that the northern boundary of the belt of southern chernozem flora is I!?,Uch 

·more northerly in the east,· in the Epifan District. than in the west. "2 · 

The lengthy quotations frc-m Kozhevnikov and Tsinger' s work provide 
incomparable gcobotanical proof ofthe validit,y of our conclusion with regard 
to the transitional charactf;l .. of the fiorthern boundary of chernozen1. Their 
work provides invaluable 3upport for my opinions; together with ~)' ~ap 

/1 • ;;/ it justifies the hypothe:;;ir, that the pattern of flora distribution in tli~ 'H1la 
(\ Province is repeated ir~ the provinces aclong the. north~estern boundary of 

\\the Russian chernozem zone. . 
'\ An essentially identical transiticm b~tween the ty-pical steppe flora.~and 

'the northern flora was observed by Krylovin the Ka2.an and Perm provil1~es. 3 

However~ a detailed citation of the conclusions4 and 'the most importa:nt 
facts he presents would only rept:at the above discussion. I shall therefore 
dwell only on the 2xtremely interesting circumstance noted by Krylov that 
some of the abundant steppe plants in the central part of the Kazan Province 
(north of the Kama River) "mainly inhabifmore or less steep slopes. 
usually with a southeL"n exposure11 while others (even S tip a per: nat a, 
near Kazan) grow on saridy or heavy marly soils. 5 This fact, together with 
the occurrence of the same plants in the Moscow. Tula, and Perm provinces 
mainly on limestones led Krylov to ccnclude that in these data it is not ~uil 
composition which :i.s emphasized oiClFte physical properties and exposure to 
light and heat. "I beHeve that steppe plantsare obviously distributed in the 

1 Kozh(·vniknv .111J Tsi11~er. IhiJ .. pp.rj4-titi. \) 
2 !hid., pp. ,;;, -till. 
3 K r y 1 o v, [P.). Prr·Jv.uitel 'nyi otchc• v hotaniko-geografichesk ikh issleJovaniyakh Kazanr.!wi gtll;c rDii v 

1 d8 l ~· l Prt'liminary He port on the flotanical-Gcographtcal Investigations in the K~z.1n Provine(• in !lid!) 

[Prilozhc·ni<· k proruknl.llll Kazar<sk,)go obshchcstva cstestvoi$pytarell'i (Suppktncnt l<' Minutes of tla: Kaz;tn 

:,ocit:ty of Naturalists), No. til, ;t <~zan. 18H2]. pp. 4, :i ,wJ 8, l·tc. !Jcn1. Mat~ rial k florc Pemukoi 

t:ubcrnii ( %\L1tui.1ls nn the FLJr,t of the Perm r,ovincc), No.1, pn. :24-21, 'J l-~)4, I 03, etc.- Trudy, 

''hshchcstv.-t cstcstvoispytatck: pri Kazanskom univcrsitt·tc, Kazau, V•.11. ,;, No. (j, !1l'7Hj. 
4 

.tnd 
5 K ry I ov. PrcJv.uitel nyi otcll!:t v bnt:tnilw-~cografic:hcsl<ikh isslc.Jovaniyakh Kazansko1 guhcrnii 

r Pr,·l inli;iMy l<t'fl<'J'I ''II the Bnt.1nicaf-C,·n,.;raphical lnvcsti~atinns in the Kazal! Province), pp. I 0- ':l. Also 

·'" ·: 1\l.ltt•rial k finrt· P•:nmkPi ~uht·rnii r 1\l.Heri.:lls (111 tht' Flo:a of tla.' Purn Prnvinct'), p. l i.l, cl<, 

·o 
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·kaiartProvince· qn 'thechasis o{ cl:l.~aie .rath~~ than .. a.cco:zoding.to thJ.P,resence 
Cfchernozem,~'l .. .- ... · .... · 1.., ··.·: · · ·.. ..'.. ·· .·: .. '< · 

.,. :' ·;' ·.": •• _!' --, ·-=---~-- •. ' ~ ' 

. · · As seen above~ this con~lusion·:'\19 also indicated by feather grass .distdbu-
··: ... _.-. • ~- ·. . , , ·. , I \ '' I ' ' 

tiohip.the southeastern part of the Nizhni Novgorod·:Proviuce. where it 
·..• .gro'Y/s':on thebank of the Volga on:t;1?'icalnortherll~?n. 2 . 

1 
. · .••.... 

. ' . The botanical data pr.ez;~ented above,as:SJ~r~ us thi;~ the nor-tl~ern boundary. 
. -l •·. : . . .-, . :-': -'-::· . __ ,.., I I . .. • . 

. . of the steppe flora· is also a series of gradu&l transitions, as proved in · · 
·respect to cher~.pzem soils •. 3 •' 

' ' .· .'rhe· following·' conclusions may be drawn: 
, · .. ,,~)'.·shouldthe nof~hern cl'lE-rn~~.ein bo•..:tndary be re·garded as .~leai"-cut 

·~" ~nd5cmtJnuous, ·the endles~y~~{~tto:ts ~~d i~corisit:~.tencies ~~J~~Y\shapa 
,, : ,oby1ous upon comparing wo~l<;s oy diffeX"~mt e.uthor~ .ar.e c:ompi'"eh~nsible and 
· indeed inevitable (see general map) .. 

. b)'; The entire boundary ·shouldthe4•efpre ·be mapped as a more <jr H~ss 
: :,)Ntde belt with·numberless transitions of soils f!".om 'typical northern to. 
:.~ typical· s<.>uthern ones . . .. . · . c · · . • • · 

Obviou~ly, the gradqa1ness of transitions of soils and flora at the northern 
chernozem bo,u-=-ndary is not a mathematical quantity regula'rly decreasing ... 

'and irii::!reasing. Fr.oni. ~h~;detailcd description of the boundary it is clear 
that several sizeable gaps exist, on which basis certain inve~tigators ha,.re 
rega.rded the boundary as .. sharply ~eliinited .. ·. . . '. ' . ·. . . . . . (r ,,,These interrr;ptior;ul, as well as the apparent sharpne~s .. of the boundary 

'' in certain. places are du~· to the coincidence of the northe'r;h chernozem 
. :bc)undary ~h many places with. e. more or less wide sandy belt of European. 
Rus~.ia,. ~~tretching.· b\l~ost p~u;-~ne~ r,x-ofu ?orthe~st to· southwe~.t• · 

c · /t · ·. . . '" .11 
' - : ~.\.~~~ , _..r~: , ' ' .• ',. I ; 

. ')VI , 
<::;:~~-·-. 

,. 
1 I know cir no other ge·niral geobotanical works 01• the n~rrhern chernoze~ boundary appearing a fler Ruprecht's 

work. · Autboi; · <"' 
z Relatively close hy, in th_y:'Shatsk Distdct, south of Elat'ma at the. village of Rozhestveno, Meier:fou\ld such 

._ · __ , ,-, •' ._ ·--':::-'. . - ' - -

plants(Ruprecht, Ibid., p.59) asStipa pennata, Serratula heterophylla; etc., which, .in 
Ruprecht's opinion, ;:re typlca!,f(f'chernozen;l. The Snal.sk District, however, is far from a typical cher.no~em 
locality. ~f'!.thergrus wa$ a!Go~(ound .In the MoSCl'W P:ovince (Ibid., p. 52). along t~.e Moskva and Oka . 
rivers, which{~::;~e no trace of chernozem. Autho1 • 

. ;:_ f' 

3 ln7 the same way, Academician Ruprecht's following statement must'be held l.n some do!Jbt (ibid., p. 12): 

"The southern boundary of European and Siberian spr.Jce apparently coincides with the northern chernozerri 
·boundary from Volhynla to Ufa," for thr. follo·wing re.:uons: a) Ruprecht .,.,as a11a~e (ibid., p. 51) that "pin~ 

and spr~~w together on sa'lc~y..:.s()Jls near Krasnoslo'1odsk, " fairly f;u somh (>f th~;~9,~_fthern chernozem 
qo~~ of t~se trees: b) I have already poin~ed out ,:tat towering spruces grow In the once famous groves 

, If\"'' of ship~"'Jl!~!ng ~i'~~J{ I~ the Alatyr basin, Lukoyanov District, dpproxhnate ly 150-200 verm south of tht: 
· '·'\ VolgfanJ,~~~e/.:P.·/f)cc,~ ... ·r ooundary: c) the oc,currence ot spruce In th~ so-r:alled forest-stt:'ppe section of the 
· l chc~{10zem 1]/Cil~'in the Perm Province was mentioned by Kry~ov (Materials. f.l· 94); d) similar exarripl~J 

) ~,.w:J~ .. also o~~"~'~):y:~acht i_n the Tambov, Penza, and S!mblrsk provii,ces on the oanks ofth_e Sura and 
. 1/ ·:he 1 sna. Rupre1.:ht wa~ cou.tderably perturbed by these facts (p. 57), although acc·ording w hts hypothesis 

they could be exr· .ined by the for;ner existence of very narrow bays of the glacial sea ln the baslnsof the 
Moksha, the Alatyr. the Sura and the Tsna, reaching far lmd the chernozE:m continent. The occurrence 
of spruce in the forest-steppe section of the chernozem zone t> extremely interesting In this cootext; close 
to th~ center of chernozem Russia "the flat left bank of the Voconeih River, consisting of deposited sand; 
is covered to a great extent by tall, dense forests, mostly consi5tlng of spruce" (Pa c h t. Geologicheskie 
isskdovaniya, proizvedennye v guberniyakh Voronezhskoi, TambovsJ<oi, Penzensi<oi i Sirnbirskoi (Geologi-

. cal Investi~ations Performed in the Voronezh, Tambov, Penza, and Simbirsk Provio<:es), p. 171. 185G). 
This phenomenon is utterly incomprehensible from Ruprecht's standpoint and therefore he rnay not have 
rnentioneJ i:, 

--=-=:_-__ 



" A;; early as 1851 Russian geograrJhers noted the e:x:istence of this belt 
·and tnarked it repeatedly, with certain variations, on their son maps . 1 

Thez·c is ·1'.10 doufi'f that it .was marked in greatest detail and qui~e vividly on 
Cha£1avskii' s map(l879),. . . ·. 

According to Chaslavskii' s map, the LH:>lt commences in southwestern 
Ru6sia in the form of an enormous depression, (llmost entirely within the 
Pripet River basin. The sandy belt thence descends along both hanks bf 
the Dnieper River south to Kiev,· then ascends along the Desna tc: Chernigov. 
It then turns riortheastward an .. l stre.tches. y.rith slight inter~uptions. partial­
ly through the basin of the Desna and partially somewhat to its .ncrth. to 

. the upper :r·eacheE:; -of the Oka, from Belev to Ka1uga; inJ;he las_t section .· 
the sands are especially widespread in the 1'rubchevsk, Karach~v, Bryansk. 
and Zhizdra districts. '· · ' , 

. The lea.st constancy a.nd poorest developm:ent a.re noted b.etween Kaluga. 
Tula, and Kolomna. On i;he other hand, immediately 'on the passine- of the 
Oka River into RyazaJ:l Province, to the north .of th,e rfver, the well··known 
sandy basin begins (one section of which.is' known as the Meshchera .. 
[Meshcherskii] Territc,ry), stretching a:jmost solidly up to the Volga. : This 
basin includes very large territories in the Moscow. Ryazan. Vladimir and 
other provinces. Between Spassk, Kasimov, and Murom the ~arne ,region 
extends to the south.ern.; right bank of the Oka where it· occupies a sizeable . 
area in the Spassk District (in the Tambov Province), the Temnikov, 
Elat'zna. Murom, Ard:,.tov·. Krasnoslobodsk, Lukoyanov, and partly .also 
Gorbatovcdistricts. From the confl.uence of the Oka with the Volga, a broad 
san-:;1 belt stretches along the left bank of the Volga •. roughly from Yur'evets 
to Kaza~. Chaslavkii' s map depicts clayey soils along the left bank of the 
Kama, from its mouth to the mouth of the Vyatka Ri.ver, but ·loose quart~ 
;~and.s ·are also common here, at least in certain places (such as opposite 
Chistopol and Chelny) . 

. The belt varies in width, as is expected and in.fact made clear on .. 
Chaslavskii's map, __ .within a very wide range, fron'l 1-2 dozen versts to 
hundreds of versts .:~~:n'.s is the case i.H the basins of the Pripet (Polesie) and 

\J ' : --- ; --

the Oka (Meshchera Territory); this belt is generally wider in the west 
than in the east. 

The main physic::tl feature of the belt, as rnentioned above, is the sands. 
which are quite compact and coherent in certain places, and are loose dune 
sands in other places. Under the magnifyiP.g lens. they consisted almost 
exclusively of quartz sands, with only sporadic grains of feldspar, horn­
blende, and charcoal. The sands vary in age; they may be no later than 
.. Turassic (in the Nizhni Novgorod Province), they 'may belong to the Early 
Tertiary syutem (the Chernigov Province), while the prevailing Ci:tse is 
that of diluvia.l sands. A considerable part of tnese sands are eluvial in 
nature. i.e .• derived by erosion of sand-containing bedrock by aimo­
sphe:ric waters, regardless of their formation, in the region of the present­
day sandy belt. t'he solt!ble and readily suspendible components were 
•.11ashed as1ay, the sands remaining in situ (Nizhni Novgorod Provine~. etc.). 

1 Sec soil maps puhlishcJ by the Ministry of Government Estates, 1851-18139. 
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The eluvial origin of a considerable part of these sands is also indicated 
by a general characte;ristic, the marked coincidence of the sandy belt with 

· the so-call~d central depression of European Russia. 1 

It is· clear from the orographic map that elevations in the region of the 
sandy belt''-a.re 300-500 feet [91-152 m] high, often even lower. TheOrel­
Voronezh ridges C'uvals"), and spurs of the Valdai elevations lie north 
and ;couth of this belt. This circumstance i...: the cause underlying the 
abundance of bo~s, lakes and such rivers as the Pripet, Desna and Oka, 
arid to a c.ertain extent the Volga, with their numerous tributaries. These 
conditions obviously facilitated the wide development of eluvial formations. 
The final characteristic feature of .the sandy belt is its v.qgetation, which 
includes abundant coniferous forests and typical paludine and arenaceous 
floras. 

It is made sufficiently clear below that one of these features (sand or 
bogs) suffices to suppress chernozem development in the very he2.rt of the 
chernozem region. The sandy basins of the Alatyr and the Tsna are proof 
that the sandy belt would undergo no change even under conditions of the 
Samara, Saratov and other provinces. 

The northern boundary of chernozem must therefore be clear at very· 
many points. On the other hand, it is no less clear that the rivers. which 
th,"'! local inhabitants identify with the chernozem boundary, demarcate the 
chernozem from the nonchernozem soil largely due to variation in the 
chemical-mineralogical character of the pe. .. :ent rocks in their banks. In 
the abse~'1C€ of this variatio~ no such Jnterruption in soil character may 
occur, and, in fact, is never observed, Rivers very rarely fo!'m the 
northern boundary of chernozem. The following hypothetical case will 
illustrate: A river with a broad floodplain containing many oxbow lakes,,­
bogs and lakes, flowing east -west in those territories where chernozem 
beginfl to disappe~r, for instance in the belt containing 3-4-5% humus; 
a wide,gentle(,~lope descends toward the southern, low bank eE the river I 
{similar· to the>s.outhern slope descending to the P'yana River); on the other 

" hand, the northern har.k ~.s bluffy and hilly. Th~-X~::WlLas regards soil 
will be the same as certain places on the P'yana~-- the Tesha, the Imza, etc.: 
a thick, ofte~ typical ch~rnozem on the southern slope of the river bank, and 
no less typical northern soils on the northern slo?e. cSuch cb:cumstances 
are obviously completely accidental and no general inferences should be 
made, despite the strong inclination of the local residents to do just that. 

Another import-~.11t role played by th0 sandy belt -sl;(ould be mentioned. We 
have already noteCrthat this belt is most highly devel6ped in its western half; 
the Chernigov Polesie, the Kiev Polesie, and especially the Volhynia PoJ esie 
(in the form of an enormous depression) penetrate far south into tl1e cherno­
zem region. The following circumstancEs result: 

1. From Tula westward, the northern boundary of chernozem deviates 
markedly from the isotherms and from its previouB general direction 
turning abruptly southwc-"Stward and in certain plac'es:;'t-":f~n southward. 

2. The "normal" width of the western half of the'/chernozem zone must 
therefore be :i.~s,s tt?::;.;t is ~ctually observed. 

3. Since the distribution of steppe plants is dependent not only on soil 
but also on climate, their widest spread beyond the northern chernozem 
boundary would r·hviously occur in southwestern Hussia. 
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At any rate. the sandy belt is not the cause influencing the general 
southwest-northeast direction of the northern chernozem boundary nor the 
source of its principal characteristics. Our ~:nap distinctly shows a gradual 
decrease in humus content of Russian chernozem, beginnirg faz· south of the· 
sandy belt. On the other hand, such areas as the territories between 
Bulnsk and Kazan, Starinskoe and Lysko•Jo. Vetoshkino and Rabotki. 
Burnakovo and Slobodskoe. Zaraisk and Venev. Tula and Lazarevo, etc., 
are nearly free of sand and bogs. the most important factors of the "un­
natural depth11 of chernozem at many of its northern boundaries. Yet, 
chernozem gradually disappears in these localities as well, obviously 
"dying out" for quite normal causes. Without entering into ge,1eral con­
sideration of these causes I shall try to analyze the ·one cause which has 
been heretofore ascribed the greatest importance as a most characte:ristic 
feature of the northern boundary of chernozem. 

Murchison was the first tc .suggest that ''the northern limit of tha cherno­
zem zone in European Russin is provided by the gravelly deposits of 
(northern) cJ'.; >talline and ar;cien.; (sedimentary) roclrs''l; he later qualifies 
t.his statement: "It is notewt~rthy that along the southern limit of the 
northern gravel dep~.:.:t cla,s'dc substances brought from the north, appearing 
as small fragments mixed with local fragments. are replaced by chemozem. 
unless we assume that cher:.1ozem deposits cover the fragment; northern 
erratics a!'·- ·,:~-::ih1.e on the chernozem surface only in one place in the 
vicinity of Voronezh. 112 

c 

This entire passage, ho'~ ever, in the work of the great geologist, is not 
quite clear . . . The author .3eems to tr·ee~.t the distribution of northern 
diluvial deposits (clay'. sand, gravel •• Soulders) and the occurrence of 
boulders on the surface of r~hernozem. 

Murchison does admit that diluvial deposits may be blanketed by cherno­
zem. I, on the other hand, observed northern boulders on chernozem only 
once. 

Academician Ruprecht assumed that t~e 11 chernozem body of Russia is 
of earlier origin than the nonchernozem body" and admitted the possibility 
that 11 during the transpm:t of Scandinavian boulders the chernozem zone 
was dry land while northern Russia was under&ea at shallow depth "3 ; the 
significance of Murchison's statement for his own hypothesis was obviously 
UI}c:!erstood. Ruprecht's own observations gave rise to several contradictions 

,: '::=cof Murchison's words. while not leading to their absolute refutation. 
Academician Ruprecht therefore treated the subject with considerable 
reservation, and often obscurely. 

In May 1864, shortly before beginning his investigations of the northern 
boundaries of chernozem. Academician Ruprecht remarkP.d that 11 flora of 
the spruce region of northern Russia is much younger than vegetati6n of 
th·:' chernozem zone, 11 and went on, ''the period when northern Russi:a was 
under water may be even more accurately determined, and the chernozem 
zone proven to have already been dry land. Scandinavian boulders were 
transported at this time. These boulders have not been found on chernozem. 
Their presence [on chernozem]. reported in the vicinity of Voronezh, was 
based on an erroneous rock identification, as noted by Academician 
Gel'mersen. Any erratics ever found on chernozem may occur on its 

1 and z 1\lu rc hi son. !hid., pp. fl41, fi42. 

~ Ruprl'cht. Ibid., pp.m anJ IV. 
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' · i1o:rthern,, boundary. The southern bouhdary of the boulders on Murchison's 
geogno1itic map clearly places .them on the very s.1ore of the former 
~he'i:nozem continent in certain places, and far from the shore at other 

/ 

places. "l .. 1 · 

. Upon acquaintance wHh work done by Pacht and Gel'mersen and observa­
tion that :'the northern p'e.bbles (rather, northern diluvium) penetrate deep 
into the che.rnozem region (Vorone.zh and Tambov provinces), 2 although 
never mixed with chernozem but covered 'by the latter ." 3 Ruprecht arrived at 
the iogical conclusion that chernovem is younger than the northern 
deposits . . . ' 

Huprecht, however, regarded this as difl3proving his hypothesis of the 
. origin of chernozem. and he therefore for1nulatcd a compromise. On the 
basis of the fact that "on the Devonian he:f.ghts of the Orel Province diluvium 
is thin and contains no northern boulders and pebbles" (Gel'mersen) .• while 
"i'n the northwestern part of the Devonian belt a thick stratum of red diluvial 
claiunusually abundant in cobbles stretches over several hundreds of 
vcrsts," Ruprecht concluded that "the Devonian terrain near Orel was under 
water only at the beginning of the diluvial period, and became elevated dry 
land as early as the time of the· transport of northern boulders. " 4 V osinskii' s 
observations 5 show diluvium containing erratks to be divided into two 
stages in the Moscow Province as well, the lower stage containing only 
small cobbles and the upper stage con'~aining large erratic boulders. 
Ruprecht therefore applied his conclusi':>n to the entire Russian diluvium, 
and divided the period of its formation as well into two stages, the earlier 
containing pebbles and the later containiHg boulders. 6 

Following this gener-alization of an arbitrary geological conclusion,7 

Ruprecht was bound to carry it further and subdivide chernozem as well 
into two kinds, earlier and later; he wrote that "chernozem was formed 
on the diluvial stratum of European Russia prior to the transport of the 
large northern boulders, as proven by the boulder distribution; on the 
northern boundaries, chernozem was formed after the beginning of the 
dilu-..:ial period, on diluvial soil which had already become dry land, and 
com:ained only small ( ?) northern pebbles. "8 . 

This artificial assumption, as expected, could not aid the author in 
proving the impossible. 

Boulders are mentioned as occurring in Putivl as early as in Murchi­
son's work. V .1. Meller, furthermore, reports that Ruprecht already knew 
that, at the village of Devichii Rukav.in the vicinity of Krasnoslobodsk, 
"the uppermost layer, formed by chernozem 3 feet [91 em] thick" and 
including numerous fragments of belemnites, lies on reddish-yellow clay 

Hu pr.:cht. lbiJ., p.20. 
z The northern Jiluviurn in the central part of chcrnozem Russia will be treated below. Author. 

RtJprt:cht. lbiJ., p.rl4, 
4 lb iJ.. p •. 'i:l. 
6 Vo s i n s k i i. ~bid. 
G lbiJ., P· .'i.t. 
7 To a ~~eologist, the groundlessne~s anJ arbitrariness of Ruprecht's inference is obvious. St·c, !nter aHa, 

Lc vakovski i. "Mat<:rial foi Chernozcrn Studies" (Materialy Jlya L:uchcniyil clwrnozcrna). pp.4l-44. 
1 1biJ., pp. ,'Jti anJ 77. U•tfortunately, this passage-similar to the entire treatment of tiie subJect- isob!cure 

anJ contains reservations unusual in th(' works of this author. 



reaching 17 feet [5.1 m] in thkkness with numerous erratic boulders, 
· reaching 2 1/2 feet [76 em] in diameter, of granite, Shoksha sandstone, etc . 1 

On the other hand, Academician Ruprecht often observed, in the vicinity 
of Chernigov and Sednev, large northern boulders in diluviu.m underlying 
local chernozem. For instance, "at the village of Yattsai. a boulder, over 
4 1/2 feet [137cm] long and about 3 feet [91 em] wide, rolled off a diluvial 
elevation; in the lower section uf Sednev there is a large gra:r;:dte boulder 
containing golden-yellO¥.' mica, over 3 feet [91 em] long and 2 feet [61 em] 
wide"; many ,such boulders alEo occur in the municipal park; "at the foot 
of the municipal cemetery, Ruprecht saw fairly large pebbles of granite 
and black shale at a depth of 3 feet [91 em] in an excavation made in a 
diluvial wall of a gully. "2 Ruprecht regards these localities as within the 
chernozem regi.on although in the vicinity of its northern boundary. Ruprecht 
himself therefore regarded these as w~ll as certain other facts (distribution 
of spruce, etc.} as diffi~ulties in' the'. face of his hypothesis and in complete 
contradiction to all the other phenomfma. 3 

, . 

Academician Ruprecht, however, is still reluctant to relinquish his 
favorite hypothesis. To lessen the significance of these facts, he assumes 
that iu>r'egard to the Krasnoslobodsk.che:rno~em "we are not dealing with 
pure vegetal soiL gradually formed in:situ, " but rather with probable 
"foreign chernozem deposited by the wat~rs of the Moksha." The presence 
of numerous belemnite fragments in the Krasnoslobodsk chernozem is cited 
as proof. 4 He then explains the origin of boulders in the environs of 
Chernigov and Sednev', on the basis of the present -day Desna and Seim rivers, 
by assuming a former bay of the northern sea by which the erratic pebbles 
could have been transported into the region. 6 Finally, thesetWo cases 
(bouldert= of the Chernigov Province and of Krasnoslobodsk)co-c" are isolated 
and therefore can hardly serve as proof of the late age of the original 
chernozem. "6 

For all these reasons, Academician Ruprecht hopes "that further 
investigations':will shed new light on this apparent bedding of chernozem at 
two pro~.inent corners of the chernozem continent, points which, on the 
basis o.fcivailable data, were once the shore of a large freshwater sea and 
thus were subject to impacts of boulders tranP.ported from the"\~orth and to 
deposits of pebbles, sands, etc. " 7 ,~, 

However, it will be seen below that Ruprecht's views were,. not realistic. 
It must be pointed out. in the first place, thtl.t there is no n~pessity ()r 

justification to separate the surface distribution of northern boulders from 
their general distribution. 8 

1. As far as known. the mode o.:':transpc.rt of northern boulders ana 
northern deposits in ,general was identical. Boulders, gravel and diluvial 

1 Ruprecht. Ibid., pp.54-55 and Meller, ibid., p.49. 
: Huprccht. Ibid., p.72, 

' Ibid., P· 57. 
1.. lbiJ .. p. 55. The presence of fossils from parent rocks in normal soils has already been noted ,15 a common 

phenomenon; it will be repeatedly observed ftmher on. 
5 Ibid. , p. 71. 

G Ihid., P· .'}t), 
7 lbiJ •• P· 57. 
8 Rorisyak.-in: Sbornik rnatcria!ov, otr:n~y.:~shch{khsya Jo gcologii yuzhnoi Rossii, No. l, p.l6~). (Kh.u'kov. 
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clays were transported simultam~ously by icebergs and gladers. Conse­
quemly, wherever glaciers and ic~..~bergs began to recede, the fine and 
coi!~se materials were deposited ct,ncurrently during melt:i.ng. 

2. Thanks to !1umeJ. ')US investigai\ons by Pander, T:rautschold, Kz·opotkin, 
and others the upper horizons of diluvi\{l formations I formerly on or very • 
near the su::ace, are known to have been conside1•ably altered, with entire 
beds of clay and very fine sand carried away and pebbles and boulders left 
behind. Consequently, in certain localities boulders which occur on the 
surface at present did not occur there soon after deposition of the diluvium . 1 

3. On the other hand 1 boulders deposited on the surface and left there 
for thousands, perhaps tens of thousands, of year~J must have often under­
gone very strong weathering to the point of disintegration, due to fluctuations 
of temperature and to the effects of oxygen, carbori dioxide and water; the 
weathering products gradually became mixed with the underlying rock. In 
Finland as well as in a variety of places in E.ussi~ I have often encountered 
b'oulders which disintegrated into small grus at the touch of a light ha.m­
mer. 2 Consequently, it is conceivable that boulders occurred on the surface 
in some localities but have disappeared in the course of time. 

4. The gradual destruction of erratic surface boulders naturally 
became int.c:tiSified durin~ historical times, especially on cultivated territory. 
It is quite natural that the inhabitants of the agricuJ.tural chernozem region, 
where land is highly valued. collect all northern boulders- regardless of 
size -mainly for building purposes. since they are so rare on the surface. 

The following conclusion may be drawn. In the l'ocalities C'.>Vered by 
northern boulder-containing deposits, the latter must have been deposited 
equally in the lower horizons, upper horizons, and on the surface of 
diluvium3 ; the surface boulders were destroyed later. It is thus impossiblE> 
to separate the general distribution of diluvium from the par.ticuJar distribu­
tion of boulders. 

The occurrence of boulders on the surface of chernozem mentioned by 
Murchison and Pacht should not be taken literally. Boulders &.re found only 
embedded in chernozem 4 ; they usually do not lie on ~~tual Boil but on parent 
rock. This is understandable, since soils cannot form under large masses 
of stone; boulders, therefore. do not occur anywhere on northern soils. 
Humus may penetrate only underneath co.~.11paratively small boulders, in 
which case the boulders eventually lie above the humus-colored layer. 
Small boulders are also often 1.llowed up from the subsoil and thus acciden­
tally find their way into the soil. 

1 SimilarexampleswerealsocitedbyBorisyal<.-r,i.Jill .• pp. IVJ-170. 
! 1 observed more than or:ce (especially clearly in the vh:.'inity of Smolensk and Orsha), even at a considerable 

depth (3 -4 sazhens [6.4- 8.5 m]), enormous boulders of coarsely granular granite reaching I sazhen [2. I m] 

in diameter amidst glacial gravel and even in sandy diluvial clay, so Jisintcgrated that they could hardly 
he distinguished from the surrounding rock. Author' 

3 This, of course, is not to infer that the presence of boulders on the surface is an invariable indication of 
their being underlain oy\;nuvium. Cases :~rc known, in f<t.::t. of northern houillers occurring J irectiy over 
ancient sellirnen·,ary rocks, or on Jurassic sanll~ uounJ the Alatyr. 

4 Before chcrnoum was forrrwJ the surface must hav-: consist'!d of lliluvial or older formarinns, wh!ch must 
have cnnta!ncJ tHJ,uiJers. Humus later percoiatell into diluvium to a depth of·l feet [1.2 rn] in certain rl:tu:s, 

,1nll sorne of the boulders \-oerl' unlloubtcJly llestroyed while others were preserved along with various 
fossils. The preserved boulders lllay now be founll ernbeddell in chernozem. Many similar facts will he 
citcJ 1-.clo;..·. Only his lllsbdicf in the vegetal-terrestrial origin of chernozem leJ Prof. Levakovskii tn 
Jouht the presence of boulders ill chcrno7.('111. Lcvakovsl< i i. !hill., p.41. 
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In the course of investigations in the southeastern part of the Nizh:Ji 
i\ovgorod Province I observed an additional feature of the distribution of 
boulders amidst chernozem.. The boulders occurred predominantly as 
follows: a) on forest soils (1:-etween Diveev -Usad and Maresevskii Farm 
northeast of Buturlino etc.), b) on sands (the "shipbuilding" forest en 
route from Orlovka to Lukoyanov, etc.), c) on very hilly localities from 
which chernozem has be'(;n washed off considerably (the western half of the 
P'yana we: ter divide); t}1ls is readily understood in relatior~ to the above 
discussio:1. 

Academician Huprecht' s views may now be commented upon. 
·My investigations of the Nizhni Nov go rod Province, the presence of 

large boulders between Hyazan and Ryazhsk, the works mentioned above 
by Arm<>.-~hevskii, Feofilaktov and Barbot de Marni, on the Chern1gov and 
the Kiev provinces, etc., provide indisputable proof of chernClzcrn lying on 
boulder deposits almost along the entire northern boundary, no:rthern 
erratics also often appearing on the surface . 1 Thus, agreeing with Prof. 
Lcvakovskii2 I C'ategorically deny the 11 coincidence, heretofore observed on 
the northern chernozem boundary, of erratic boulders with phernozem" 
assumed by Murchison and Ruprecht. 3 

· 

I insist on another, more important aspect of the phenomenon: o•rer the 
entire northern chernozem boundary (conceived as a belt, rather than a 
definite line, as assumed by Ruprecht) there is an undoubted variation in 
the general character of the Russian rliluvial formations. Although it it: 

dear from the special part of this work that the exact beginning of this 
change is difficult to determine (in some places such as Murom, southern 
half of the Makar' ev District, environs of Rovno, etc., it begins farther north 
than the chernozem boundary) ,4 it may be characterized by fairly definite 
features. Proceeding from north to south of the northern chernozem 
boundo.ry belt, the diluvium becomes progressively more loess-like and 
finally forms a gradual transition to ':ypical loess; boulders are generally 
numerous both below and above the surface, becoming less abundant5 until 
they are extre~pely rare 6 ; northern diluvium is almost absent in an increas­
ing amount ofplaces (the eastern half of the P'yana water divide and the 
Orel heights); the typical glacial gravel so chara.cteristic of Russian 
Finland (Kropotkin), the Baltic Provinces (Schmidt) and, generally, of a 
considerable part of northwestern Russia g:r:adually disappears and even if 
occurring anywhere iu south Russia '<which' is doubtful) it is extremely . 
rare. Finally, it has been shown that these changes are accompanied by a 
<'onsidl'rablc variation in the chemical composition of the diluvial deposits 
found in Hussia. 7 

:\11 these changes may be traced by crossing the northern boundary of 
chernozem at any point, though they may be more or less pronounced along 
certain meridians. This coincidence of the northern boundary of chernozem 

I \vl· sh;lll S<.·c that tht: s.lllll' facts .He obscrvcJ in the center of chernozcm Russi.1. Author. 

Z !..,~ v ;1 k n v ~ k i 1. JhiJ., p • .;:1. 
ll 1\uprccllt. ihiJ., p.;,.L 

' K ·' r r i II s k i {' A. lbilJ. . p. t-'i. d<... 

~ For IIIStancc, St't: A.K.lrrin~kii, ibid., p.~·l. 

6 It ,,,,s unJPubt,·Jl\' this cirnllll~t•IIH:c \.'lii<:l1 rnislcJ Murchison ... J Rup:ecllt. 
7 < f. l'<'f!Jf'I''SiTi···n ,,f ~,i!,s•nh 111 rh,· an;llyric.ll tJblcs. Author. 
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with the general variation in the character of diluvium is indeed remarkable 
and highly significant as regards the origin of chernozem, as made clear , 
below . 1 In conclusion, I would state the following iact which was not fully 
appreciated by Acas:)emi.cian Ruprecht2 but which I regard as highly import­
ant. The' northern chernozem boundary as traced' (see map) and 'lnderstood 
by me very definitely coincides with the known isotherms. Almost through­
out its 1500-2000 verst length this boundary lies between the June isotherms 
17° and 18°C and coincides with the July isotherrr 20->c. 3 A discussion of the 
origin of chernozem should demonstrate that this coincidence is far from 
accidental. It will further be made clear that this is also the most import­
ant cause of the general direction of the northern boundary of chernozem · 
(southwest, west-- southwest- northeast, east -northeast). 

Thus, an elementary very close genetic relationship between all the 
principal features of this boundary,Js noted; these f2atures are as follows: 
a) gradual transition from chernoz.em to northern soils; b) gradual weaken­
ing of the steppe nature of the flo:-a; c) sporadic sharp delineation of the 
boundary and a vast depression along the boundary, abounding in sands 
and bogs; d) gradual variation resulting in a drastic change in the general 
character of diluvium; and finally e) coincidence of the northern che!"nozem 
boundary with the known character of isotherms. T}J.is genetic relationship 
is a major point in favor of our views on the sl.Jbject. 

1 The significance of bedrock fom,ations with regard to chernozern. in general and its northern boundary in 
particular will be discussed be Io·, • Author. ·~ 

2 R u pre c h t. I hid., pp. II and d , 
3 \"./ 1! d. [ll. ]. 0 temperature voHukha v Rossiiskoi imperii (Air Temrwraturc in the Russi<!n E'rnrirl'). Including 

Jtla~, pp.111 ;:nd :lfi\l, (St. t'ete 1burg]. 1882. Marl<cd exceptions on the northwestern chernozcm br.undary 
and their caus~s are pointe.J out above. Author. 
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Chapter III 

SOUTHWESTERN CHERNOZEM RUSSIA. 

The-= term "southwestern chernoz.em Russia" is used here for proper 
designatirm of the basins of the Dniester, the southern Bug, and the Dnieper. 
The approximate boundari'Cs1 of this vast region are as follows: the water 
ciivides between the upper reaches of the Oka and the Donets on the one hand, 
and the left tributaries of the Dnieper on the other hand in the east; the 
political boundary of Russia in the west; a gradual transition to the north­
ern h'oundary chernozem belt in the north; ar.d a t:·ansition to the chestnut-
colored soils of the Black Sea shore in the south. 2 · 

The territory within these. boundaries includes the following areas: the 
gre&t£-'r part of the Kursk Province, the entire Poltava Province, the 
southern (greater) half of the Kiev and the Kamenets -Podol' sk provinces, 
thE! western half of the Ekater!noslav Province. the northwestern third of 
the Khar'kov Province, and the northern and central parts of the Bessarabia 
and Kherson provinces. 

Although I spent the summers of 1877 and 1881 in this region, the 
investigated area is so vast and my pedological tasks so extensive that I 
could hardly hope to perform any systematic studies of the local geology. 
I was limited, of necessity, to studies of only those rocks and sections which 
could be assumed to clarify the genetic relationship between the geolog)·· and 
soils of the territory. 

I must therefore present the geological works of my predecessors in 
detail, considering the works by Borisyak, Levakovskii, Feofilaktov, 
Barbot de Marni, Sintsov, Klemm, Domger, Gurov, Kontkevich, and 
others to ha?Je sufficiently elucidated the geological character of southwest­
ern Russia. 

TOPOGRAPHY 

From the orographk and hydrographic map it is clear that southwestern 
chernozem Hussia may be convenier,tly divided into fairly equal east""'· .t and 
western halves, separ2.ted by the Dnieper valley between Kiev and Kherson, 
its devation being 0-288 feet [0 -88 m]. 3 Both halves descend simultaneous­
ly and gradually towar·d the Dnie~er depression and toward the Black 
Sea. 

1 Obviously, thl·rt: can bl· 110 Jdiuilc hounJarics. 

z A~ .1!rcaJy nwntlont:J (p. '27), th('~C shores and those of the Azov Sea will be treateJ in Jetail as a separale 
~l~infl. 

This is thl· lt•vl'l of th(' Dnieper :1t Kiev. Author. 



The gradualness of the descent in both directions is depicted by the 
following data: 1 

Easrern half1 

No. Locality 

1 . Kursk . .. . .. • . . • • . . , . • . .. - . . . . . 
2. Oboyan ... ,.. .............. . 
3. Ryl'sk .................... . 
4, Ptltivl fl I I I I I I I I I I 1 I e I I I I "' I 

~. Konotop .•.....•.••••..•..• 

:>-

Kie v'~;::r ~ •••• l •••••••••••••• 

8. The Dnieper at Kiev •• , •••••••• 
fl. Lokhvitsy •..•.••.•.••••• ::~- •• 
1. Kl1ar'kov .. , ...........•... 

2. Gadyach ••..•••..••.•.••••• 
:'l, Zen'kov ................... . 

4. Poltava ................... . 
:1, Novomoskovsk ..... , •..•..• , •• 

ti. Nikopol ••••••.•••••••••••• 
7. Genichesk .... , . , , ...... ~ .••. 

Western hal£2 

No. Locality 

1. Zhmerinka I I fl I ' I I I I I I I I I I I I 

2. Kazatin ....... ~ ... , ...... . 
3. Sorok f .................... . 
4. Bfrzula ••••.••.•.••. I 1 ••••• 

fi. Katerinovka Station, between Birzula 
and Elisa vetgrad .•••••••••••••• 

G. 90 versts ' ~st of Elisavetgrad along 
the r a il road . . . . ". I • • • • • • I • • • • • 

7. Elisavetgrad . ..........•..•.. 
8. Hazdel'naya . .... , .... ~ ...... . 
9. Nikolaev . ..... " . : .. I •••••••• 

10. Odessa Station 
1 1. Khe rso n • • • • I • 1 • , 1 • • 1 • • • • • • 

Elevation 

up to 878' (267m] 
up to 730' (222m] 

701' (214m] 
718'[219m) 
,'J,'i2 • [168m] 

.5!13' [LH.'C·~I] 

up to . 6fi6' .~::>:' :·:) 
288' l'··I,". ·;i•J 
446' rh6 m] 

up to 66:1' [202m] 
5G4' [181m] 
486' [148m] 
ti5ti. [200 In] 

516' (1.5'/m] 
251' [ 76 m] 

4fi-50' [14-lfim] 

Elevation 

I 065 • (:325m] 
976' [21.)7 111] 

792' [241m] 
81 0' [247 rn] 

511'(15t>m] 

770' (235m] 
546' (166m] 
46:1' (141 mJ 
160' ( 48 ml 
164' ( 49 IT j 

83' ( 25 mj 

1 
The localities run from east to west and southwest towar·: tht. 
Dnieper. -Authm. 

z The very gradut~l nature of the descent ...,f the terr~in from 
Kazatin toward Kiev is presented above. The numerical dlta 
below run from north to south and partly also from west to 1:ast. 

It is clear from the table that the western half of thr: region is slightly 
more elevated th;!.~ the eastern half, since fair1;rlarge spurs of the Galician 
Carpathians begin in the upper and even the m!ddle ret~ches of the Dniester 
and Southern Bug rivers. 

1 
Most of these numerical data were taken from the "Catalog of A'tronomic .1nJ Trigonometric Points" 
(~.ualog astronornichesk ikh i trigonometriche~klkh punktov); the rest were mainly ~upplied by the raflroaJ 
levetfng~. See B.ubot de Marni. 
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These spur·&:, the numerous outcrops c1f various crystalline roC:ks, ~."~/hiclt .. '. 
are ext:""emely uneven in surface, in sout'.w.restern Russial. render trie stfippe<.'' 
here atypical and much less level2 than such steppes of southeastern .l{u'ssia, 
as the Samara steppes, The terrain seems to grow more hiily progressive-
ly from east to west, from the Dnieper to;.the Dniester and the Prut. 3 

.. 

The topography is certainly changed fr.::Jnl east to west by the relatively 
heavy precipitation and relatively numerous rivers. The significance of 
precipitation is obvious 4 ; the rivers incise the surface and greatly facilihlte. 
the generation and development of gullies and "balkas". 

Remarkably. the undulations of the southw~stern Russian territory are 
almost always very broad,· and are thus distinguished from similar irregu­
larities 0f terrain in nonchernozem Russia. 

GEOLOGY OF SOUTHWESTERN RUSSIA 

Hecent investigations have stressed the fact that southwestern Rusda is 
covered mainly by different Tertiary formationr.; which form the 'immediatcc 
bedrock for the deposits and, to a certain extent, for the soils. 

The relative age of these formations is irrelevant to our purpose since 
it has no bearing on soils, and wiU not be discussed here. Their petrographic 
features will be .described. 

The Tertiary formations of the territory are fairly distinctly subdivided 
into the northern s:;mdy belt and the southern calcareous belt. 

As early as 1787, the renowned Zuev noted the line qf the rapids formed 
by the Bug, Ingul, and Ingulets.rivers, dividing the Novorossiya Province 
into two parts~ 5 Accorci~nr£ to him, "north of this belt the soil is, so to say, 

' · uniform, not underlain by a markedly different layer and is safe for agricul­
ture. South of this belt, the soil is underlain at 1 sazhen [up to 2.1 rr.] 
(roughly accordir,·.g to locality) by a continuous layer of thick calcareous 
flagstone. con dst'ing of cmnpacted sea shells, either nearly whole, or 
comminuted and disintegrated." c 

" In 184,3 Dubois de Montpereux wrote that "possibly, nowhere are 
lit'lological features as dissimilar as in th-e Tertiary formations north and 
south of the vast granite slope of Volhynia and Podolia; the general charac­
ter of the northern belt is siliceous while that of the southern hP:t is highly 
calcareous." The northern belt is Eocene while the southern belt is 
Miocene. Murchison added, as follows: "Further southeast, where the 
level granite elevation ends (ac~ording to data of that time), the vast Donets 
coal formation may be regarded as the dividing boundary, all the Recent 
sediments ncrth of it being of a sandy and clayey ( ?) chara.c ter, while the 
formations of the elevated steppe south of it are extremely calcareous. "6 

1 See Do m g e r. 0 krista llicheskikh porodakh yuga I yugo- zapada Evrope iskoi Ros.;i i ( Crysta !Une Rocks of 
the Southern and the Southwestern Parts of European Ruuia).-[Gornyi Zhurnal No.3]. 1881. 

z Except for the cmire maritime belt which stretches in certain places 100-150 versts north of the BlackSea 
shore. 

' Sin t so v, [I.). Geologichcskii ocl!crk llcssar'!bdwi ohlasti (A Geological Description of the Bessarabia 
Region), p. ·17. e!c., [OJcssa]. l87:l. 

' :\nether contributing factor may ,>e the longer warm season, since, in winter, crosic:1 by wate7 is irnpos· 
siblc. -Author. 

s Luc v, [V.j. Putcshcstv~~nnye zapiski ITravel Notes) [frnm St. Fi:tersburg to Kherso;, in 17til anti 1"/82, St. 
Petersburg]. pp. '22S-22ti, ! 71:37. 

6 1\!urchison. Ibid., pp.10:l7anJ 10:1.<,, 
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· ProL Borisyak r.-,mmen,ted on these words of Dubois de Montp~reux: 
"Although latest ~;nvestigations have altered o'ur opinion of the distribution 
of calcareous SPdiments north .of the. southeastern end of the grapit.e belt 

!/ men,tionea~above,. they also point to considerable development of siliceous' 
i\ sedi~ents to i,ts south; however, one' must recognize that, north of the 

-~:::::..-· 

r--; Dp,iei:>~r, crystalline rocks and the Tert.iary formations of the Carbonif~rous 
· Donets range have a character of thPir own." After numtioning that the 
southern calcareous formations h~ve been investigated repeatedly, he 

·.continues, as follows:- ''Recently, Messrs. Barbot de Marni and Levakov­
','" ski~, having checked the previous 'vbservations and on the basis of their 

i};,.. ciwn observations, presented a clear pattern of the distribution, lithological, 
l\iFL. . ' and paleontological composition of the calcareous (southern) Tertiary 
tvr;'-{ ' · ,, .strat3. .. Their northern boundary begins at Voznesensk (on the Bug River), 
~f'~·-·>j'; · .. ·.·. :proceeds in a zigzag past Shesternya (on the Ingu~ River) and Khortitsa 
\\~>:': ;._ ·;; (pn the Dnieper), Orekhovo, Ivanovo (on the Krynka River), and stretches 
~~~.,~:::<:; 'irl ,·eastwa~~~ :dung the tributaries of Nesvitai and Grushevka to the Don, and 
!it/~;; . ':'\\'· · i~J;' · :~long tffe latter upstream. to Tsymlyanskaya Stanitsa·. "1 

~pi':'''"':-\' · 'According to the investigations of Prof. Borisye.k, the sediments lying north 
l,;.·~.!.:_··~.~_lo_,,~T-_>·,: ' ' ' ,,·' of the boundary corisist, "in the Khar'kov and in the adjacent Poltava and 
~- '· · Kur.sk,g_;o~jnces, of weak ferruginous sandstones, sands)~ dens~ buhrstone,~, 
:~k J"' · ·, · arg11lace~~~cf3andstones ~- conglumeraces, and less freq1~~ntly, hmestones. 2 

r_:_: .. ~.-.•._._" l;o.~ .The'3e rQ.~j{s,.'classified'by Bor.\syak as the so-called "s':~..tpra-Cretaceous" 
.. . commoruy form the b'edroe:k for' the local deposits. 3 

~~& f ; · R u::i~s~;;;{~~\~:t:~::e s:~~~::1o~::.::t!~:;', fo;:a~~~r;:;;e ~oi:t~::~=~1n known 

[.~.:_ .. ·.::j·:··_.·_:_:·.···/:_• •. ·_· .• _·.' ___ '.·',· .. ,' •. 

1 

• 1work' "Geological Description ;.Jf the Kherson Province" (Geologicheskii 
: . " ocherk Khersonskoi gubern.iiJ the late .Barnbt~'cl~t Marni stated that "these 
~,l_._ .. ic_ .. _1~.:_•·_ ... 'b.·_:_)~' <rertiary) formations ar,~;(~ftlndy in the northern half of this province and 
R ,cal~areous ii1 its southe,fh part." The geological map of the Kherson 
~;·'f'&!! , . Province compiled by the author shows the entire half of the province as 
f'; :-: i; · " -·.

0 qc~.up~ed by the "Baltic 1
1
.Stage", consisting alm,ot:;t entii:,~J~of yellow sands 

~i (with sands
1
tone ~ggrega1,~es) and yellow or greenish sanq:y clays; these · 

k"' · ·; formations are .overlain '(by lbefiftc'"} j; 
M1~<:, i '' Th~ so-cC!ped "Sar.matian sttf~e'".is depicted in the very middle of the 
ri;;ii.~ Khers'on Province, in the form of a narrow belt (a!Jproximately 20 versts 
!b··· wide/5 ; 'the general nat,,re of this stage is "calcareous owing to the pre· 

0 

,, 
' 

doxhinance of limeston-Js and marls. "r, 
1
-- ·- •• 

Finally, the southern th:Lcd, or slightly rtll)re, of t.his territoryis occupi0d,al­
' ·. most continuously by the famed Odessa limestone of the Pontian stage, which 

extends along the northern shore.c; of the Black Sea in a belt up to 100 versts wide, 
and :is overlain almost exclusively by loess, similar to theBaltic stage. 7 

. --- -- \1 

'~--.)' 

1 Bor\syak.-ln: ;I;bornik matcrialov, otnosyashd1ikhs1a do gcolvgii yuzhnoi Rossii, hook!, [Khar'kov], 
pp.l22-·l2:1. ldti7. 

: Ibid., pp. L24-12fi ($Cheme) :•nd section No. •I, etc, 

) 8 arb o t :J e Mar n i (I tHO) arrived at resu!ts which are essentially the same, cC'ncerning ~o1 ifferences in 

lithological c!•araner uf the r.onhern and the southern Tertiary formations in the Khar'kov ar.d Ekatcrinoslav 

provincl.''s and Territory of the Don Cossacks. Sec "Geologicheskle issledovaniya ot Kurska chcrcz Khar'kuv 

Jo TagJnroga (Gcolo~ical Studi(·S from Kur~k via Khar''kov to Taganrog). -[Gornyi Zhurnal, V:>l. 4, par( II], 
I tl70, 

" B ar t, o t d e ~I a r n i. lh d. . ;;p. I Z~;, 1 Z4, 

s Except ~~r Anan'ev District y,·!Jere the formations of the S.:urn.Hi3n stage extend nearly to the Dnieper 
Ll man.-- Au thor. 

• G Barbot de ~Lnni. lhiJ., p.ll7. 
1 !biJ., p. 120. 

' " l 

1-+ l 

' ... - . :~: .. ~~~-_ ... -' ~-.:.;~-- --~~:~;1:~:¥.:-:~"?-;~;.t~{-·:~ ~,·.! Yr:~~~}l';';!~fc.~~~;.~=:;; .. ~'.:> ":g'' ;;'. ·-~- ~~- -~f-~~~~~~~'\i· 
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The studit~S of Tertiary formations made by the late Barbot de Marni, 
the great contributor to knowledge of Russian geology, were directly 
c.:onFnued by Myshenkov, Klemm, Gurov, Kontkevich and Domger, east of 
the Kherson Province (in the Ekaterinoslav and adjacent provinces) and by 
Prof. Sintsov west of it (in the Bessarabia Province). · 

"Gurov' s mt:>St recent work, "Contribution to the Geology of the Ekateri­
noslav and the Khar'kov Provinces, Made· i7.1 188211 (K geologii Ekaterinnslav­
skoi i Khar'kovskoi gubernii 1882 goda), is the latest and most extensive 
work on the subject, including the largest expanse of Tertia y formations 
on the left banlc of the Dnieper River. We shall therefore refer almost 
exclusively to this work, especially since the lithological descriptions of 
local formations correspond with earlier studies. 

.. Gurov, noting that the sandy supra-Cretaceous formations described by 
Boris yak, especially their lower horizons (the Khar'kov stage), "are widely 
distributed over Russia (the Khar'kov, Kursk, Ekaterinoslav, Voronezh 
provinces, the northern part of the Don Region, etc.) in a wide belt from· 
the banks oi the Volga to the Dni.Gper and west of it, 11 classifies them in 
the southern part of the Khar1kov Province and the eastern half of the 
Ekaterinoslav Province into Paleogene and Neogene. According to Gurov, 
the Paleogene group includes rocks previously classified as the Khar' kov 
stage proper by Barbot de. Marni and· Levakovskii; this is the 11 group of 
micaceous and green.:i.sh-yellow or darkish- gray sands and greenish sand­
stones with concentric ocherous pattei:"ns. The sandstones may be argil­
laceous and often contain concretions and intercalations of compact, very 
dense, !llostly green silftet>us ~and stone, their color being largely due to 
glauconite grains. "t AHhough cl~ys may occur as minor formations among 
rocks of the Khar'kov stage, the predominant rock is loose argillaceous 
sandstone, 11 greenish- gray" in the fresh state and pale yellow when weather­
ed (called tripoli-like siliceous clay by Blede and tripoli-like marl by 
Boris yak), distinguished by an admixt.J~re of glauconite grains and flakes of 
white mica, rings and patterns of iron hydroxide .•. ; the sandstone is 
wiaespreacl in this typical form in Khar'kov itself. 2 Prof. A. P. Karp:lnskii 
performed a mechanical analysis of several rock samples from the Khar' kov 
stage with tl;le following results: 

1 Barbot Je Marni. GL'r>logidlL·skoc issleuovaniya at Kurska 
cllcrcz Khar'kov Jo T.Jganroga {G~ologic.1l SruJics from Kursk 

via Khar'kov to Ta~?.r:rog), pp.102-:10•.i. 

1 \; u rov. Ibid., p. :l:'5. [Gurov :\. K gcolo~IiEkatninoslavsl:oi 1 Khar'kovskoigubernii(l~eologyoftheEkatcrino­
slav anJ ;h<~ Klial'kovProvrnces). -TrudyKiwr'kovskC)!OObshrhestvacstcsrvoispyratdci, 1H81, \'ol.lG. 188~l.]. 
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Gannot•a chemical analysis of the Khar'kov sandstonc1 gave the following 
results: 

Silica .. '" . . . . . . . . . . . . . . . . . . . . . . . . . . . 8~.51 

Alumina ... ~~ ..•......... ~~ •..•...••. ~~ 10.22 
Ferric oxide . . • . • . . . . • . . • . • . • • . • • . • . . 0.11 
Water .. " .............................. 6.16 

Gurov found this suite 1 characteristically, to "occupy high water divides 
and_interfluvial areas. "2 

Th.e distribution of the Khar1kov stage in the eastt:;rnpart of the Ekaterino­
slav Province and the southern part uf the Khar'kov Province is closely 
related I horizontally I with the overlying "white, yellow I more rarely red 
sand and quartz sandstones of the same colors usually known as buhrstones· ."3 

Similar to sedimentary deposits of the Khar'kov stage, these formations are 
found in the Ekaterinoslav Province at the highest points of the elevated 
water divides and inte':rfluvial areas. 4 Gurov then charta the occurrence 
of these sands and sandstones in the Khar'kov and Ekaterinoslav provinces, 
and finally arrives at the following conclusions, inter alia: 

"The crystalline projections along the minor rivers Tata:i·ka, Vorormya, 
Tersa, Volch 1ya and Gaichul constitute the boundary between,Jhe Sarmatian 
(mostly calcareous) type to the south and the sandy type of th~Ef?Miocene · 
sediroents to their north; the projections form a natural demarcation line· 
between two dissimilar though contemporaneous geological basins ... 

"East of this region the boundary continues in the form of outcrops rf 
Carboniferous and crystalline rocks along the Volnovakhas, Kal' chik and 
Kalmius [Kalka] rive~5·, later becoming the Donets Cz.rboniferous range 
separating the Te!'tia'(ry sediments of the Donets system from similar 
sediments on t~ie Azo~ Sea shore. "5 

In the KHw and Podolia provinces, adjoining the Kherson Province in 
the north, the upper horizons of Tertiary sediments are directly overlain 
by loess arid are usually of a more or less sandy nature although containing 
intercalations of ''brown and greenish sandy clay". For instance, Barbot 
de Marni found strata of the Baltic stage, mentioned above, throughout the 
Dnieper··Bug divide, from Brailov to Balta (the Vinnitsa, Yampol, Bratslav, 
01' gopol, and Balta districts). 6 On the other hand Prof. Feofilaktov indkates 
mainly sandy formations directly under the deposits in his geologicatmap 
of the Kiev Province. ' , 

8 oris yak, Ibid. , p. 1 o. 
2 Gurov. Ibid., pp.427..:...428. 
3 Ibid., p. 429. .A.s in the Khar'kov stage, the buhrstone a~ea <liso contains clays, bur lhe author dQcs not 

deal with them. 
4 Ibid., p. 431. 
5 

Ibid., pp. 44~- 443 .. The same conclusion ~o.'ith regard to the boundaries bct~o.·~~cn thcst:• two types, 

although on a .~maHer territory, was drawn by Mr. K I c rn 111 in his "Gt'ologic.:~l Stud its Betw.:en the s,1ksagan 
and KalmiliSRivcrs" (Geologichcskie issledovaniya mezhdu rckami Saksagan'yu i Kal'mfusom) [Trudy 
obshchestva ispytatelei prirody pri Khu'kovskorn universitetc, Vol. 9), pp. 107-108. 1875, and by 
K<'llt k~· vich in his "Ceoln~ical Sruc.Jit:s in th(' Granitt• Bell of Novn-Rnssiy.l, E.t>t of the Dnieper" 

(G.:ologichesldc issledovaniya v granitnoi polose Novorossii, po vmtochnuyu storonyu Dncpra) (Gorny1 
Zhurn;!l No. l], pp. 107, etc. 1881. 

6 B a rho t d c l\1 a rn i. Geologiclwskie issledov,wiya, proizvedennye v 1868 g. v guben1iyakh Kicvskoi, 
Podol'~koi i Voiy11.~l<Oi (Gcoiogical Investigations Performed in 1868 1t1 the Kiev, PoJ0lia .1d Volhyni.1 
Pt<'•'lllC•:·s), pp. 58--f:9. -2.apiski [S.- Pett·rburgskngnl Mim~ralogicheskogo obshchestva [No.7], 187'.2. 
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Prof. Sintsov· s studies in Bessarabia also .c_onfirmed the general rule that 
the "calcareous (Tertiary) rocks become progressively sandier in a north­
ward direction, " 1 the Pliocene sands apparently even ,more common in 
the Bessarabia Proviuce than in the Kherson Province. 

The data presented above provide a more than adequate basis for the 
following conclusions: the upper horizons of the Tertiary formations in the 
southwestern part of chernozem Russia are of the following two type:.;: 
a) th.e sandy type predominating in the larger, northern, part of the region 
and b) the calcareous type predominating in the smaller, southern part. 

My own investigations in southwestern Russia have confirmed this 
statement. However. it is nearly impossible to mark a definite line 
dividing these regionR, since such bounda:;:-ies are very rare; should it exist, 
its delineation would require an enormous amount of chemical analyses. 
Therefore, certain differences of o~inion between these authors in regard 
to this boundary are understandable. This point is not very significant, 
since we are dealing w~th the general lithological nature of the Tertiary 
formations~ rather than with their particulars. On the other hand, it 
would be redundant to state tha.t sandy regions, for instance, may contain 
many spots of clayey and calcareous nature., and vice v~rsa. This is 
inevitable and confirmed by facts. 

- This rule concerning the general petrographic nature of the Tertiary 
formations is extremely important for our purp,.)ses, since it in turn deals 
with the petrographic nature of the local deposit~ as well. Obviously, these 
must be more or less sandy in the northern part of the region and calcareous 
in its southern part. We shall attempt to examine t~is relationship in 
greater detail. 

DEPOSITS ON THE LEFT BANK OF THE DN1:0PER 

Eichwalci first recognized Rhine-loess features in the depo~its of south­
western Russia. 2 However. Prof. Levakovskii determined the :ormations 
in greater detail as late as 1861 . Levakovskii regarded tl1e local diluvial 
rleposits as containing remains of terrestrial and freshwater mammals and 
mollusks; "in general, paleontologically and otherwise. these rock:J are 
remarkably analogous to the Quaternary deposits known as loess. 11 Ee 
found the shells of the following mollusks in the south R-ussian loess: 
Succinea oblonga, Succinea amphibia, Helix pulchella, 
I I l' 1 i x c r y s t a 11 i n a, P u p a m u s c o r u m and C y c 1 a s f o n t in a 1 i s . 1 

Prof. Borisyak' s work of 1857 was the first to give a systematic study 
of th<' <ieposits of southwestern Russia. The area examined included a vast 
tPrTitory on the left bank of the Dnieper and part of tht •lr>per and middle 

S 1111 so v. 1.-;cologic!wskii ocherk Bt·s~arabskui oblasti (Geological Description of the Bc~sarabta Rcg10n), 
p. 1 o:•. ;w;:l, Sirmov·~ invcstigatiOIIS also proved that the Baltic and Ponti an stages described by b.- r bot 

d c \l a r n i art~ not 11-·o distinct formations but, r •• i!ter, different facies of the sarnc geological basin.­
Ibid., pp. ~11, I O:l. 

F 1 •·l1" .1 1 d, [E.]. <~cognoztya preimushdtesrvt~nno v otnosheuii k l~ossii (Gcognosy 1\lainly with Respect 
In f;ussi;.), p. r.,~:l f~t. Pctcrshut)o!J 1R4i;. 

3 I <'\a k ,, v s I< 1 1. (lh~<·rvatrorts sttr ks r.;;rrams t~rtiairc L't quaternaire Jans les ~~ouvern1:rncms de Kbcrson, 

d'!'k;;th~rin<1SI.11-, de Ia T.:wrrdc ct dans le pays des C,)saquo:s du Don. Gull. de Ia S.:~c, Imp. Jes natur. 
,It' \1L1SCIHI, t. ·.1. :,;,,, ·.'. pp. ·li:l--lcd_ )~til, 
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reaches of the Donets and the Don rivers. Much information regarding 
the deposits of this territory is given. The essentials of these data· are 
presented below. 

All the sediments in Boris yak's deseription, given abov~ (supra­
Cretaceous, Tertiary, etc.), are "covered throughout by a thick layer of 
finely graded· sandy loams and loams, usually light-yellow, sometimes­
yellow-brown, more rarely dark, consisting of fine sand and clay in 
va.riable proportions. "1 Some of these loams contain no cah:areoua salts 
while others contain up to 50o/o salts. 2 They may contain small gravel 
pockets, most frequently consisting of quartz grains (nut-sized), Lydian 
stone, atld hornfels. Pure sands are rare. 3 In some places, such as the 
part of the Ekaterinoslav Province "nearest the Poltava and Khar'kov 
pr-ovinces" the deposited sandy lo~.ms 11 abound in calcareous pebbles", 
sometimes fist-size but usually smaller with internal cavities. Salasten­
nikov' s analysis shows that such pebbl,es contain 11 gelatinous silica 10 .95o/o, 
CaC03 83.21 o/o, Al203 and Fe20 3 2 .50o/o, sand 3. :34o/o. "4 The author mentions 
11 sandy deposited clay with cracks lined by calcareous incrustations and 
criss-crossed with fir.e intercalations of friable marl"5 at Varby, •Pohava 
Province. .. 

Generally, "the difference in the gravelly deposits of Scandim~.via and 
of'northern Russia consists in the follow1ingdeatllres: a) uniform, fairly 
well graded sandy loams, b) small amouh.ts of gravel, and c) large accu~ 
mulntion of clayey sands (in deposits of the Khar'kov, Poltava and Ekaterino­
slav and other provinces)." Borisyak adds that the small amount of ., 
gravel and the presence of finer com! onents caused the deposits of .. · . .;' 

this terri tory to form fairly broad undulating £~leva tions. However, the 
diBsimilarity perceived at the extreme pointB disappears in the intermediate 
territoriP">. in the Orel, Tula, and k.::aluga pr:.>vinces. 6 

The dt::posits on the territory invPstigntcd by Borisyak vary in thickiiess, 
"from a few feet to 15-20 sazhens [32·-4:Jm]." Although the deposits are 
found throughout, also forming level steppe areas "they lie Z::Cllainly on the 
doping terrain descending to the Dnieper. in the Poltava Province, where 
the :,;heer right banks of the river valleys and gullies consist of diluvial 
lonms and sandy loams. These deposits become thinner toV(-~rd the Don; 
wherever Cretaceous formation nears or reaches the surfac~~ rounded 
chnJ~ hills 2.nd large areas of friable sandstone are encountered, either 
totally exposed or else covered by a chernozem layer only .. ,.., 

?rof. Boris yak established the significant fact that the bulk of the 
deposits "was formed locally by the disintegration of the underlying Cre­
taceous (supra-Cretaceous) and Tertiary sediments"8 ; partially decomposed 
fragments are still very common in the local diluvium (in the Poltava, 

1 B1nisyak. ibid .. p.I.';J. 
2 Jhid .. rr· 1,,_, __ ,,,-,. 
l lhid.p. I'>!. 

' ibid . p. ! tiO. In rny opinion. rll.:sc pchbks ;trt' cdcar,·ous cotJ<'To:rions, so char.l<'t,·rtsttc ,,f ct·rtatn krnJ.\ 
of lol'SS. -Author. 

5 n,,J., p. i i:-<. Tltt' .llilh<'f dr><.·s nor S('l'ln [(1 fl'l!;lrJ C.liC;lft•OtJS rwdulcs ("';llilf.lll('hilis") ,liJd the .~t·ncr.ll 
conlt'rll of CaCt)s in these Jcpr>sirs <H rheiT characrerisltc fl'.1lUTl'. 

6 !bid., np. I :-:~-ltl~1 anJ 17<1. 
7 Ibid .. p. I 'lo;, 
1 lhiJ .. n. 1-~•;. 



" 
}.1 

Kna:r·'ko"'·· Kt.Tc::'-: provinces, etc.) .1 His investigations were the first to 
elucidate the effect of reeks of the Dnieper crystalline range on the petro­
graphic character of the southern deposits. The deposited soils in the 
Ek:Lterinoslav Province 1 for instance, contain progressively more erratics 
of these rocks in the direction of the granite projections 1 while wherever 
gnt:1ssous granite is exposen, as along the Vol'nen'ka and Moskovka rivers, 
its weathering produces a considerable mass of overlying clays. "2 In 
general, "a comparison of boulder composition with Dnieper and Scaridina­
vian rocks convinc~d the author that they are more similar to the Dnieper 
variety. ''3 ::::: ' 

"The local boulders are not always found on the surfac(' of deposits 
(water deposits), as seen at Konstantinov, Konotop, Stolpovskii farm .. and 
in other localities; they usually take the form of small pebbles, in fairly 
deep horizons closely interinixed with loams and rarely~1n large masses 
whi(:h may reach one cubic sazhen in volume ''4 ; they may be distributed 
throughout the deposit at random ox:- may form definite horizons 5 ; gravel 
intercalations result when many of them are weathered. The boulders 
are mostly well rounded (although not polished), rarely fairly angular; the 
rounded boulders are mainly greenstone, and lhe angular ones granites. 

The author established the following facts as regards boulder distribution: 
1 . "Distribution is apparently independent of loca'l relief. " 6 .·. 

2. "l .>ulders do not decrease in size toward the south." 7 

3. "Traveling from west (the Sula) to east (the Don), I found a gradual 
decrease in the content of crystalline boulders on the surfac.0 of loamy 
rocks as well as in the rock itself. Gravel, obviously the result of weather­
ed granite rocks along the Sula and the Khorol rivers, is not found along 
the Oskol and the Don. " 8 In addition to the shells mentioned by Prof. 
Levakovskii, Borisyak noted the presence of Bit h y n i a t r o s c he 1 i and 
P 1 an orb is margin at us. These mollusks are often accompanied by 
bones of the following animals: three species of E 1 e ph as, Rhinoceros 
tichorrhinus, Equus fossilis, Bos priscus, Cervusalces 
fossilis, Cervus fossilis carpeoloproximus, Cervus 
tarandus priscus s. fossilis, Meles taxus, Spalax typhlus 
and A r c t o m y s b o b a c . 9 

In 186 9 Barbot de 1'v'Iarni and Karpinskii made a geological excursion 
along the route Kursk-Khar'kov-Taganrog. They too did not classify the 
local deposits found throug~rJut into separate horizons or stages, but, on 
the basis of appearance (yei'lowish- gray sandy clay with calcareous tubules 
or aggregates, collapsing vert_?.cal walls) termed it typical loess. According 

lhiJ., pp.IGI-Ioi:!. 

ihid .. p. lti 1. 

Ibid., pp. 1 '7~~. 179, ;Jntl IS:!. !low ever, Borisyak himself r~:g.1rds the problem as far from b<..·ing 

solved. 
4 !hid .. p. I oi·J. 
S !hid., p. lrl'/, l'!C. 

6 !hid .. p.l~l. 
7 !hid .. f1· J.itl. ·1 hnl· t"·o Jtcms ;Jrl· 1m· ant tu l"<',ttr;Jdic:t 1\lurchison. 
8 !hid .. p. 17U. At't'!lrdins [•.1 him. h<1ti!Jl'r~ arr_tair!y ;JhiJIIJanr along the UJai, Sula, and Khorol riVl'TS, 

·"'" .lrt' r.lrl' ;J!,n,: thl· v,u;hl.l l~i·.-cr(lottn,l "n\;· "'tilt' \icini!y ofllcshctilnvka anJ ht·lo"' p,,ltava. p. loiiJ). 
9 lhiJ .. rr· lti',-1 oici. It hill ill' SiJ!lh"JI hl'!Pw:".:d,1! the rc:JJl;JiiiS of 1\ll' I(' s ! "X II s. Sp.: I" X I,. ph Ius and 

Arct(•tny~ hPb.Jc ..-ere 11!11 c<"•lltt·rnr"rartt'<'llS ~o·1th the fortJJations cnntainin>? thelll. 1'\llllit '· 
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to B'arbot de Marni,. "the appearance of i.oess en route from I\[oscow is 
marked beyond Kr.omy, such as at Balabtievo and Kubyshldno on the high­
way to Sevsk. We found no diluvial red clay, and hence no erratics. Since 
these erratic boulders are known to occur in the Voronezh and the Ryazan 
provinces as well as j n the Chernigov Province (in addition to the Kiev and 
the Poltava provinces), loess obviously forms a large \veclge extending 
north in the direction of Orel." 1 This conclusion has great pedological 
significance. 

The deposits 'mentioned by Borisyak were classified into three horizons, 
by Prof. Levakovskii (Khar' kov and "many similar localities") and Prof. 
Feofilaktov (the Lubny DiE;trict and some other areas of the entire Poltava. 
Province). The classification made by Levakovskii is based only on calm· 
fred-brown chy in the lower horizon, brownish-yellow clay jn the centn1l 
horizon and grayish -yellow loam in the upper horizon). 2 

;\ description of 
deposits provided by Prof. Feofilaktov fV1lows; he published several 
communications and a paper on diluvfi:frn of the Lubny District. The latter 
is the most recent and most detailed, and will be referred to later. 

The lower horizon constitutes "the lower lJ.5J'uldc-r stage (D1 ). It is 
25--:30feet [7.6-9.1 m] thick, consisting of'sand-pebble aggregate, loose 
or clayey, intermixed. In places it consists of viscous reddish-brown 
calcareous loam with a considerable amount of gravel and boulders. "3 

The m-iddle horizon constitutes the so-called loess stage (D2 ) which is 
in turn composed of three substages, if only in color: a, b, ~nd c. The 
entire loess stage displays distinct stratification. The loess itself "is a 
finely granular, finely porous, yellowish aggregate of low coherence, 
consisting of extrt-:mely fine, partially pulverulent quartz sands and yellow­
ish ferruginous clay cementir1g the colorless angular quartz grains. The 
relative proportions of sand:-rt"hd clay in loess vary horizontally and verti-

: cally, the mass assuming t[l·~ character of loess sandy loam in some 
places and of loess loam in other places .... " Typical loess usually 
contains calcareous cone retions (" dutiks") which are "scattered at random 
in some places, in others concentrated, or forming vertic<Il rows of 
three- four consecutive cylindrical units with adjoining end .11 However. 
"although lime is frequently admixed with loess, it is often absent when 
t::te rnarly 'dutiks' are absent. ... " 

Feofilaktov found the sh(~lls of the following mollusks in the loess of the 
Lulmy District: Pup a rn usc or u m, Helix his pi d a, Succi n e a 
oblonga (and Planorbis sp.); bones of terrestrial mammals wer·e 
al:,;o found, such as mamn1oth, rhinoceros, etc. The loess stage reaches 
35 feet [10.6m] in thickness and is free of boulders. 4 

The loess is overlain by the upper boulder stage (Dz); D3 conto.ins a 
considerable ~dmixture of loess substance in its lower horizons, s~nds ~:mel 

1 B ,i r h ''' elL· 1>1.1 r 11 i. CL'<'i<'~icill'shiL' i\>kJ"v:rr1iy.1 nr Krrrska chl're.-' Kh;tr'h!)V Jo T;l!'.lllrt>g:t ((;L·P!Pgrc.:JI 

Studit'S frorn Krrrsk via Kh;H'k"v rn Ta~;lnrog), pp. :lOiJ :rnJ ·l:.-!~. 

z Ll' v .r k" v ski i. Pncitv<\1 1:"r. Klt;rr'knv,r (Soil ,.f the Cily of Khar'lwv). -[l 1 pncll\'l' i ',•de ·~··rncla Khar'knv ... 

l r:rd\ ·d•sltchL·srv;, r>pyLrkki rrir••d\ pri l<h;rr'k••vsk(l;l) univcrsitett', \',11, ·•. Ktur'kov. lll'l"•. s,·paratc 

reprinrJ. p.·•. 1.~7-,. A!l l:t\L'tS ,,, thl' Ki!ar·,.,,v dt'posir cont in crlcttc(ltJs cuncr,-tinns. vcillkt:., .1r1<! 

llrhtdt·~. Tilt' !PhT[ lrPri/llll ;rJ,,·. ('(li!Ltill> ,:)T··illl1 ru~o.·der; IJ(l hllu!dl'!S :Ill' l;}L'!llilllll'Ll. 

.. -.L'<'k'S\Citc;kiL· i>>kd,•V.Liltl -1 I' l.uhL·ndwlll :tL'/.Jc, P<>l:.rv;l;,,j pth.::nii rc.;e<•i••.l!.it.:;d Invo:sri,•ari<li!S in titl' 

[Jri)ll\' J)islricr uf tlw p,,,[,JV;r Pi<'VltH't'), r· I~ [Kkv.) ,_,·;I, 

4 Fc<•ltl.1kl•'\. li•i.J.,p.l·l, !1, 

!-P 

''1 

1 

j 
~ 

~ 
I 
I 
' 

I 

i. 

~ 
.J 

-<II 



I 

t 
I 

I 

r 
' 

gravel in its Cl'ntral ho!'izons, over lam by a diluvial loam; boulder·s 
arv abundant. 'J'he lithological properties of boulders and gravel in both 
stages (Dl and D3) seemed idl!nliC:al to the author; they are northern in 
ongm. noulch~rs arc rarer in the upper (03 ) than in the lower (D1 ) stage 
and ma·/ reach 5-10 feet [1 .5- :~ m] in diameter; their distribution is 
i tTcgul;r. 1 

1\derence to the !oitudy made by Klemm and Kontkevich. will complete our 
discussion of the deposits on the left bank of the Dnieper. The study pertq,ins 
to th(_• r·a the r extensive terr·itory roughly delimited by the Dnieper, Samara, 
nnd Ealmius rivers and the shores of the Azov Sea. Klemm mainly studied 
tlw southern half of this r·egion while Kontkevich worked in tlle northern 
pa r·t. Thvy obtained nearly identical results, dividing the diluvial forma­
!.ions into two horizons. The upper horizon (I) consists of "light-brown 
~;.ltHiy or· C"alcareous clays" according to Klemm and "brown-yellow cal­
<':lt't•ous clay or loess" according to Kontkevich, and the lower horizon (II) 
con:-dsts of reel-brown !oiandy cby with characteristic, fist-size:d, calcareous 
intt•rgrowths externally amorphous and interml_lly crystalline. Clays of 
thv upp(·r hori:nms occur almost throughout, while lowei'-horizrm clays are 
quitp common. 2 .\ccording to Klemm, the light-brown (I) and the red-brown 
01) days Jack bedding. Both clays abound in usually rounded fragments 
of ti!Hierl.ying rocks (Carboniferous, Tertiary, etc.) irregularly distributed. 
i\11 the boulders are local and apparently do not occur in deposits more than 
10-15 versts from their place of origin. 

The local deposits also contain quartz, hornfels, feldspar, gypsum 
c r·ystals. etc .. according to locality, the co~tent of all these rock~:> increas­
ing do::H•r to their place of origin, as is the case with boulders. The clays 
ure not thick on high :.;teppe localities and at the gully apexes, very o1't2n 
not exceeding 1 ar!oihin [0.7 m]. They attain several sazhens in thickness 
only on the sides and at the bottom of closed depressions. 

The:,;e clays '~·ffervesce with acids, although typical loess intergrowths 
(l'zhuravchiks", :

1
dutil<s") are mentioned by Kontkevich in r·egard to the 

upper horizon 3
; both cluys have a tendency to collapse, forming vertical 

W;llls. N(•ither of the investigators found any organic residues in the red­
hl'own days (II), while each made one find of fossil mammal remains 

.· (li1<l!'Yi~•·oth, r·hinoceros) in light-brown ':lays (I); Klemm found many shells 
afPupa, .~feli::-:, Planorbis, andSuccinea inthelight-brown 
clayH. 4 

DEPOSITS 0:\ TilE HIGH'f HANK OF TilE D:'\JIEPEH 

A dC"scription of the" right bank of the' Dnieper, the Kher·son, the Kiev, 
the Poclc;;1ia G.nd tlw BN:>sarabb provinces follows. Deposits on this territory 

I !hid .. Pi' J·. -I '· ft. 
2 

!11 1;1, '''"ltidll p,ort '" !1:,· lt'tlil<'r' I<'' n r l< l' vic li f<llt!ld tile· hr"" n-rc·d (if) ciJy <lilly "·itlli:~ tilt• limits of 

II;,· f'<•tili.lll ct.~.;,. ><< ''t"·''"'.'it.tl lnn·stl..;,i!l ;1~ itJ ilic t•f.tllitc· !kit" li.x·••ln~tclic·sl<tt" ISSlt:Jov;llli)·" 

,l::.tlltiiJtlj ptdt''_,t'}, l'· ~i ~~. 
3 

""II t i-., \ ( IJ ·• ··:10\'[\,lll•'llc \11<'1"··' r:J.il :r, ... ~, lll.tfly llllc·rl,:r<•l•.tli~ (Jflcll ollTIIf lllli<•fi/OIItdl layt·rs. 

ll\ 1
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have recently been ( escribed by Barbot de Marni, Academician Schmidt, 
Prof. Sintsov, and Prof. F'eofilaktov. Barhot de Marni, remarking that 
the Khe:..•son loess r·~tains its characteristic features throughout and is 
therefore easily identified, goes on to say .that "local loess is a calcareous­
s9.ndy. 6Tayish -yellow clay, of low plasticity, lacking visible bedding, 
containing marly intergrowths or concretions and collapsing in vertical 
walls and often including small H e 1 i x and Succi n e a shells. The lo~al 
residents term this steppe glei or 'white eye' ( 'beloglazka'). Loess is 
visible in all expost·res, but sin<'e exposures mainly occur in valleys and 
'talkas ', it is very likely that loess does not form a continuous cover on 
the territory of the province but rather fills depressions in th(• earlier 
soil, " where its thickness often reaches 18 sazhens [38m] . 1 

During loess formation, the areo. of the Kherson Province wo.s ricb in 
mammoth, co.ve bear, cave hyena, cave tiger, urus. ':' .t::hinoceros and othe1· 
animals, found as fossils at Odess-"t and in the Nerubaiskie farms. 2 

Identical loess (v:ith fossil mammoth, Succi n e a o b 1 on g a, H c 1 i x 
c e 11 aria and mar 1 intergrowths the size of a child's head) was later 
observed by Barbot de Marn~ in the Podoli:J Province as well, along the 
line Balta -Zhmerinka -- Volochisk. 3 The author did not find northern 
boulders anywhere in the deposits of the Kherson Province. 

In:ol872, Academician Schmidt gave a short report on the Dniester loess 
at ti:'ie St. Pdersbu rg Society of Naturalists. 

According to Schmidt, "loess is very common in the valleys of the 
Dniester and its trhmtaries; it appears in thick strata on gentle slopes, 
while on stt'ep slopl'S only rudiments arc seen, providing an explanation of 
loess orif~in. Steep 'slopes clearly illustrate the process of washing 
wentlwrt'd matet·ial :iown fr6m loose Cretaceous and Tertiary strata; these 
strata overlie harder Silurian sediments. Mud streams entrain and trans­
port shells of Pupa muscorum, Helix pomacea, Achatina 
1 u 1J r i c a, I I L·l i x <·a e s pi dum inhabiting the slopes. These shells also 
occur in tlw thief\ loess strata covering gentle slopes." 4 

·' Prof. Ft·nfilaktov. who possesses intimate knowled~e of the Kiev Province: 
has pr·ovided a detailed description of its deposits: "The diluvian formations of 
Uw Kiev ProvincP are binary, a lower boulder horizon and an upper loess 
hori:-on. The lower, earlier horizon appears in the form of loose or clay(~y 
sands, or as brownish sandy clays; a stratum of very variable thickness 
(average 9 m) is formed, abounding in rolled, polished boulders varying in 
size, composed of gneisses, gra~ite<5; syenites, porphyries originating from 
Scandinavia, thP Baltic Sea islands andi1Finland. In addition to large boulders 
4-5 feet [1 .2 -1 .5 n~~)in diameter, sn1all polished pebbles occur amidst 
sands and clays, where they are either uniformly distributed or form nests 
and interc;qlations. However, the most irnportant component of the bouldC'r 
layer is the polished fragments of limE>stones, sandstolH:'s, hornfelses, and 

1 
!; .1 rh, 1 ,: ,. 111.1 r r, i. Ct·\ll<',~ich,·sklr ulllt'·~kKh,·rsunskui o.:ubnni: iC.;,.c.h>l:ic;d l:rt·suirtr<lfl ,,f !lit.' J\ht·rs<>ll 
Pr,,\·ir:cc), rl'· 12'-.-i: . .>. 

2 I'") i,_J. 1 !io i ~ ~. 

!l.J r•,\,t de ~!.1 rn i. (Jt,'l'~l'_....:lch~.·~.kl1C i~~!L·J ... '\'.Jil~L·. pr~ll.-:\·l·Jt..·niHlt· v ~~~~·J ~~..h.:u v ~uht·rni_\dt.,h Kh·v~ko1, 
p,,,j,•l'sk•'l 1 \',,lymkt1: (t_;tc,l•.>.:!l.1! ll!v,·,u,:.lti•·ll p,.,;,>r::lc·d 111 l .~.;.~ ir1 tll• Kit-v, tht· PnJ,,JI;t Mcd !Ill' 



~?· 

cherts containing ~·ossils characteristic of the Silurian, Devonian, Carbonif­
erous, and Cretaceous formations lying north of the Ukraine. Feofilaktov 
found mammoth bones in the boulder layer." ' 

''The second upper (and in the Kiev Province, the last) member of 
glacial formations is the so-called loess, analogous to the Poltava loess. 
It contains shdls of terrestrial and freshwater mollusks, and bones' of 
mammoth, rr::indeer, ox, and rhinoceros, representatives of the extinct 
glacial fauna. The thickness of the loess stratum reaches 21 m (70 feet) 
in places.1

'
1 . 

Prof. Sir.tsov' s st\tdies of the post-Pliocene deposits in Bessarabia are 
also extrernely interesting. According to him, "the Pliocene deposits are 
overlain by beds (sands and gravel) of post-Tertiary formations; however, 
the trans7don is SC'J gr~'dual (similar to Murchison's Ancient and Hecent 
Aral-Ca:•pian formations) that it is utterly impossible to trace the boundary 
'between them.'' 

In the gravel and sands of the early post-Pliocene, Sintsov found "fossils 
ofmammoth, rhinoceros, oxanddeer; moreover, in certain places (such as 
between Bul'boka and Tiraspol) the same beds abound in freshwater shells 
bdonging to contemporary species which include U n i o tumid a, C y c 1 as 
<- o t· n e a, Pis i diu rn p r is cum, P a 1 u din a a chat in a I V a 1 vat a 
pi.:;cinalis 1 Melanopsis sp. 1 Neretina danubialisl N. flu­
viatilis, Planorbis marginatus, P. corneusl P. spiror­
b is, S u c c in e a o b 1 on g a, Pup a t ride n s var., He 1 i x eric i ·· 
tor u m; the last two terrestrial mollusks still abound in the Kherson and 
Bessarabia provinces. " 2 

Another characteristic feature is that "the composition and partially the 
fossil content of these strata (early post-Pliocene) are very similar to 
the late post-Tertiary deposits in the area of the Dniester l:Uver; they 
could be included in one geological claF.; but for the high position of the 
early post-Tertiary deposits (up to 400 feet [122m]) above the Dniester 
and their content of fossil mammals." 3 

In Bessarabia, all these deposits are covered mostly by surficial red 
or light·-yellow clays which "thicken con~iderably in the western and north­
western parts of Bessarabia. 114 Sintsov describes the clays as freq'lently 
containing salt efflorescences, sometimes (Novaya Linben) snow-whit~ 
throughout Bessarabia I especially in localities along the boundary with 
Moldavia. "AP..alyses of solonetses of this kind, performed by Petriev I 
showed that they contained considerable percentages of calcit1m sulfate and 
sometimes also of magnesium_ sulfate; these clays may contain large 
quantities of crystalline gypsum intergrowths 1 which in sozne localities (at 
the village oi A.vdorma) e-re such that they are quarried for preparation of 
plaster of Paris. n 5 In many cases (Bul'boka) wells dug in this clay yieln 
water almost worthless for household t.:se. 6 

Fe·, .. f, 1 alit,, v. 0 n:c:5t<'ll,Jklw.~hdt·nii lucmnt·vykh urlliJii cildovcka vir;~·~t~ 5 kos:y;,mi :n:unonta v ; .• 

~_.•nt~.1kh. 11.1 r. t!dat:, l.uht·nsko~o uc;.cla (Find <~f FlirH Artifacts To;.:ether with ~l;!rnmnth Bones ;I! the· 

VilLI;:<·,,, (;<'ilt<y Pll tilt• t!dal !liver in t!Jt· Luhny District), rr· :ZI-2:',. I --'7•1. 
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The lT'DSt significant conclusion drawn from our review of the south 
Russian deposit$ is that they are largely a local formation, mainly formed 
by the weathE'ring of the bedrock underlying local diluvium (or nearby 
bedrock). Since the bedrock is mainly arenaceous in the northern half of 
the region and calcareous in its southern half. the chemical composition 
of the south Russian post-Plioceue should generally follow the same pattern. 
In addition to the analyses presented of Konotop and Vasil'koY subsoi113. 
thi.s statement is supported by several additional results of C!hemical analy­
ses for south Russian diluvium which will be given below. 

SOIL IN SOUTHWESTERN CHERNOZEM RUSSIA 

A. LEFT BANK Of THE DN77·:PER 

As is known, the area on the left bank of the Dnieper has hardly been 
studied pedologically. All the literature on this subject consists of the 
following minor information. 

In 1845, the unknown author (signed by his initials N.A.) of the "Eco­
nomic-Statistical View of the Poltava Province" (Khozyaistvenno-statis­
tichcskii vzglyad na Poltavskuyu guberniyu)1 remarked that "the soil of this 
locality is generally variable. Areas deep in the steppe or far fro-:n rivers 
are rici1 in chernozem; the soil of the Piryatin, Priluki, Ronny, Konstan­
tinograrl, Khorol districts and partly also of the Mirgorod District, is 
especially rieh. and wide areas are covered by chernozem 1/2 arshin-
2 arshins [36--142 em] thick ... " Similarly, ''steppe plains of the Lubny 
District (adjoining the Piryatin District) and the Zolotonosha District are 
covered by chernozem, in many places reaching 3/4_-2 arshins [50-142 em] 
in thickness.'' Borisyak adds that, generally speaking," chernozem in the 
Poltava Province is considerably blacker than that of the Orel and Ryazan 
provinces; the same is true of the chernozem in the Kupyansk District and 
partly also in the Izyum District of the Khar'kov Province." 2 

In contrast. "the Gadyach, Zen' kov. Polfav['. and Lokhvitsa districts 
(as well as elevated areas along the Sula f{iver in the Lubny District) have 
ct more loamy soil." Further, "in the Poltavd, and partly also in the 
Kliorol, Kremenchug. a1~d Konstantinograd districts. the soil contains marl 
iu some places. Gentle slopes in the Zolotonosha Distr ct are covered by 
sandy loam; the same soil is also found in the Pereyaslavl District.'' 
Moreover, ,. certain areas on the banks of the principal rivers of the 
province (Dnieper, Vorskla, Psel, Sula. Orel. Berest.ovaya) are covereu 
by loose sands." 3 

1 Zhurnal l\1tnistcrstva Gosudarstvcnnykh ttnushchestv, No. lti, flr· 2:i-2o;, 184.'i. 
2 A or i ~ y ilk. lbtd, [0 cl!crnnzcmt:. Rech' •.. (On Chcrnozcrn. A Speech .•• ). -In book: "Otchct o sos­

t<'yanil i<h.H'knv~kL1~o llllo\'l'fSltL'ta za Jd:-,J g.", Khar'kov. !d.'i2.]. p. 24. Horisyak alw says that cnernozern 

fr<'!ll vHgtn lands in tht: L(1khvitsa, Luh!.t}'. aP.J Zolutonosha districts comainctl humus (volatiles) Cvnit'fit; ,:-,f 
1'1-!i"o in the ::ppc·r h<,rilllfl, 10-·i'.:O''l~ln the middle horizon, and 7-~J'io in till' transitional horizon. 

AlthP::~t: thL·'c' ro.·rco:·nt.t._:n arc l'L'rt:tinly ton hi~h. tltt..'y :·~~· quntL·d herL· hec.Jusc they L'k:trly demonstrate 

tb.tt s::ch ;on c.:rh :nvc·sti;.:.:t<H .:~ flllri~y.Jk prnveJ ;: f!.raJual J,·crt:asl· in the ltumas cllntCil! of snils fron; top 

!(• ~'Pf:1'lll. ·\lltill't. 
3 ltn:rn.ol 1\!ini>tl'fstv;: l•ll>ud.:rq\'l'!lll\'hh iml!slwtwstv Nil. Io;,, pp. ~;2.-,-~;!,;, l~H'>. lfL'fl' thL· author list/td all 

tl1<· ~.,n,!v :lf<',IS in Jl't:til; .!CC<>rdin..; :,, him the><' !nose sJnds have" thickn·:ss of I/~ tll ·1 ar~hins [!. ;'/-
,: •• 1 ;n I .llhl It,· rc,:.:rd; :lt,·n: .:s d'iftL·J s.Jnd<.. 
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According to the same author, "many territor-ies in the province contain 
small solonchak areas; the solonchak near the Vatazhok River (a tributary 
of the Ore!' River) in the Kobelyaki District, in the Government forests 
near the village of Iyrayachki, is unusually abundant in soil particles." 1 

A similar example of solonchaks was also provided by Prof. Levakovskii, 
referring to the well-known Karlovka village where "brown clay is so 
highly impregnated wHh salt that it may even crystallize on the surface," 
and ~he water of the local wells is saline. 2 

According to "Description of the Kursk Commission for the Hegulariza- · 
tlon of Money Taxes from Government Peasants'' (Opisaniya Kurskoi . 
Komissii uravneniya denezhnykh sbo:cov s gosudarstevnnykh krest'yan), the 
terrain in the Kursk Province is fairly monotonous; "the northern part 
adjacent to the Orel Province, including the Shchigry, Fatezh, and partly 
:llso the Dmitriev, districts, is flat; the southern part of the Drnitriev, 
Putivl, Ryl' sk and L' gov districts is also mostly level and lower than the 
other districts, and the rivers thus flow from east to west. The rer.:1ainder 
of the territory, mainly the eastern and the southeastern districts (including 
the Kursk District) consists of a horizontal and undulating terrain, similar 
to the nat areo.s mentioned above." 

On the whole~ thP soil of the territory occupied by the Kursk Province I 
part of the chernozem zone of Russia, is the so-called chernozem, gray­
ish -black in the vegetal layer, reaching a depth of l/4 -1/2 arshin [ 18-
:36 cml (seldom more) in the western part of the province e1nd up to 1 l/2 
arshins [ 1 OS em] deep in its southern and southeastC>rn parts with clayey, 
sandy- clayey, marly, sandy and calcar1~"ous subsoils. Studies give the 
principal distincbvc fcatUl·es of this chernozem as follows: 1) loamy 
chernozem predominates throughout over other varieties with the exception 
of the northwestern part of ihe province; its subsoil ntay be elay~y, sandy­
clayey, or marly; 2} sanc!y chernozem is }(~ss common, occurs mainly in 
low-lying areas and on river banks; its vegetal layer is variously tinged, 
depending on iL admixture with chernozem partiCles, fro¢ dark-gray to 
pur" white sand, and is visco:Js in .1 varying degree, clep~t1ding on the 
contL·nt of clay particles; ::;) calcareous chernozern is very rare, and occurs 
on gentle slopes in the vicinity of r'ivers and gullies; it is formed by lime 
derived from the subsoil :1nd mixed with the top vegPtal layer. 

Each of thcsP chernozem varieties may in turn be classified into th~·pe 
groups, in accorrl::J.nce with the different proportions of soil constituents, 
the depth of tlw vegetal layer, and the !->ubsoil, and finally according to the 
advantagf'S of its situation. 

It must he noted, in this cont0xt, that in cPrtain localities to tht~ enst 
the so-callPd solonPtses are found on level oreas; these solonctscs consist 
of a loan1y-chen1ozem soil. which is of a n1ore intense bLlck and is 
l'l'tHlerPd vis<'ous by large admixtures of hurnu.s and clay. The subsoil of 
;olonetses is claypy, black or dark- gray. Its permeability is very low or 
nonexistent. and moisture is thus retained in the veg£'ta1 layer· or even 
on thP surfacp. Thest:> ar~as hear P.xtremely scant vegetation, ln'cawH:> 
tht• soil's viscosity in thP wr·t sFason and its harciJ;c::';:-; in tltl' dr·y s•.•ason 

I ! ! 'i I!. ' p. ~~ ~: '· 
2 

1 l ._ .1 h , . ., '· i·: i. Ih: ! • . p. ~.;, :--.,~l,'il!:r:·l·" .\r~.· ;!;~,\ ·::.ulq·~! {'li !lit· <. ;t .t.1~rr:1l S1'il 'll.tf"'s h·r rt1~ P;•ILI\ .1 ~llh.; 
K:: ' : ' t· I \ \' ~"\: l ' ', ! ( i l ~ ' . 
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block the beneficial effect of atmospheric oxygtcn; solonetses therefore are 
mostly regarded as nonarable. 

The Kursk Province also contains nonchernoEem soils [::.Jrmed by clay 
. and sanu mixed in different r·atios, admixed with chernozem particles. 
These soils are usually no more than 1-6 vcrshoks [ 4.4-2 7 em] deep; the 
color of the vegetal layer varies: dark-gray, yellowish-brown, sometimes 
nearly white; the, subsoil .is usually c1ayey and marly. These soils occur 
mainly in the northwestern part of the province I which includes the L' gov 
and the Dmitri ev districts and parts of the Ryl' sk and Putiv1 districts. 

, , >,...fhe nonchernozem soil may be of loamy and sandy varieties. Loamy 
nonch(~rnozem yields better crops than sandy rionchernozem, usually 
producing less straw and more grain, and the grain itself is heavier. Rye 
grown on loamy nonchernozem therefore fetches a higher price 1 especit::.lly 
for distilleries. · 

. Finally •. loose. sands arE encountered in trre eastern part of the Staryi. 
Oskol. District; these sand~ are barren pnc! lower the quality of the fields 

·-.:::-_-- / 

into which th~J' are transported. On some estates the sands are Gxed with 
red willow. · 

Loose sands are found, to a very small extent, in other localities of the 
province as well.l 

In hi~ paper 11 Che1;'nozem" I 18511 r-rof. Borisyak r·eviewed almost the 
entire left bank of t\:.e Dnieper. A.s f;'Xpected. he also noteJ the differences 
in c;uality of chernozem: "in certain loca.lities (for instance between Valid 
and Kolomak in the Khar'kov Province) it seems quite clayey. while in 
others (along the Lopan in the Khar' kov District) it appears to be sandy 
and gray. and in still other localities (in the Biryuchenskij and the Novyi 
Oskol'districts) it is m::~.rly and darkish-whitish, "2 -

Bol'isyak also O~\served wide variations in thickness of the local soils 1 

as follows: "in the1'vicinity of Lokhvitsa the thickness is 2 arshins [1 .4 m] I 
in the _Pavlograd Disteict it is often as little as 6 vershoks {2 7 em] and in 

. certai1<:l localities of the Aleksandrovsk District the thicknessof chernozem 
approached that cof the Petersburg northern soil; similarly thin soils were 
encountered by the ,investigator in certain localities of the Lebedyan 
District and in many localities of the Ekaterinoslav Province. "3 

At JJ:resent; the forested area in these provinces is very S!l'}~H~ especial­
ly in the Poltava and the Eka.terinoslav p~ovinces. According to the latest 
data.of Prof. Rudzkii, the areas in the table are covered by arboreal vegetati6n.4 

According to Shenrok, 5 ''forest distribution in the Ekaterinoslav Province 
h> distinguished by two characteristic features. The first is the almost 
perfect roincicience of forest distribution with the differences in geognostic 
formation! the entire belt of plutonic rocks stretching through tbe entire 
province frum northwest to southeast through the Verkhiledneprovskl the 

. Ekaterinoslav, and the Aleksandrovsk districts is mostly forest!ess, 
forests occ&!l.=ring either in the Dnieper "plavni' 1 or no more than 20 versts 

II . u 
· [Vzglyad na s-.J'sko,, l<h,>Zyaistvo Kurslwi I!Ulwrnii I AgriculttHt: in the Kursl< Provine;:)]. -Zhurnal Ministt•rstva 

(;nsuclars!\'CI111';kh imuSIKht.'SI\', :"o. :l?, J"J'l• 102-104. !Wi0-JH.')4, 
2 B P r i s y .~ k. It-lid., p. I ·,. 
3 Ibid., !'. !7. 

" Ru ,: .. : ~ i 1. 0 r.lS[H<'>ILlllt'llii :.:I.H·nt:isii~:iidl dr~·\:csnykh poroJ v Evrnrt"iskni ll.ossii (D!strii~Jtion of the i\lns! 
lrllf'•'rlJilt ,\rbn:l'al :;flt·cit·s in Ftti'''Pt'<lll Hu~sia), pp. t;:-:.1-ti'i.,, 1::\d:..!. 

5 ·;~,<' n r,, i-:. tl!,kSt"nit' ~!c';wi Ek.llt·rilh>~!;,.,.~k<'i .;·Iht·rnii (Ai!<•r~·sLHionof Steppes in the Ekll~:;innslav 
Pr,,vinct:). !'· '!. I l)j.;, 

I 
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from the river; th_ remainder of the foreGts in the province gro'V\' mainly 
on areas of Cretaceous formation in the Novomoskovsk and 'P&vlqgrad 
districts and on areas of Carboniferous formation in the Bakhmut and the 
Slavyarioserbsk districts. 11 

----r 

I 
.. 

Agriculturally 

Total forested area, 
Ratio of the tom! Agriculturally valuable area of 

forested area to the valuable forest fc.rest soil per 
Province dessiar!ne$ [and 

entire territory of ~oil, dessiat i nes capita, Jcs-
I hectare~] 

the provinct!, % (and hectan~sj siatines [and 
hectares] 

Kursk. 343,759 8.1 I 3:?4.201 0.14 . . . . . . . . 
(375.375] (:154. 0271 [0.15] 

Khar'kov . . . . . 518.924 10.4 4Gl .49.5 0,23 

[566.G65] (!10:!. ~l52) (0. 25) 

Polt&v a ..... , . 222.062 4.9 1 o4.'74:1 0.07 

[242.492] . ~-'" '. l!. 7\UlQ41 (0. 07) 

Ekaterinoslav .. 113.880 1:7 I : 55).}~'14-_ . 0,04 . . 
[124.357) l · r.:;•J i 'H] (0. 04) 

- - c-"--CC~-L ":;~-: • _;..__]_~ 

"The second characteristic of local forest distribution is. that all the 
forests in the province, except for those in the Dnieper 'plavni' (1lld along 
the Samara Riv-er I are almost exclusive to 'b'alkas'. Minor for~sts occupy 
either the apexes of the 'balkas' or their sides and disappear when emerging 
into the high steppe. Isolated trE:es or groups of trees occ•;r in many places 
near the edges of these minor forests . 11 

The latter is a characteristic of all steppe localities .. However I we shall 
see below that forests may also occur outside the "ba.lkas" in typica.l steppe 
areas I usually either on high ~iver banks o~ on sandy areas . This was noted 
by Borisyak, who was the first to record the, "absence of chernozem in 
forested areas in the Balld, Dogodukhov and Akhtyrka districts."~ 

Nevertheless, he iB convinced that "huge forests formerly existed. in the 
Ukraine, at least in the Polta.va and the Khar'kov provinces which 'a::'e ' . 
richest in chernozem." This opir.ion is strengthened both by information 
gleaned from his predecessors and ldtimers, and by the 11 remnants of 
former forests still so noticeable :1 ._ 'ng the Psel, Donets, Vorskla and 
other rivers. 11 2 This view is also IH·Id by :i?alimps(~stov, Shenrol< and others. 

As for the relationships between Ukrainian chernozem and pdst and 
present bogs, "old men with good memories, who still r'elnember theOchakov 
campaign•:' showed Borisyak the 15-verst area, between the village of 
Bogcdukhovka and the Zarozhnyi farm in the Zolotono.sha District, which 
used to contain vast lakes overgro\'lln with rushes, whf're people fished and 
hunted otters; this area is now a flat steppe covered by diernozem and 
terrestrial vegetation." The author also mentions bogs between Chuguevo 

·and Izyum, where "there stretches a remarkably level Bteppe. 
11 

ll Pointing 
to these facts, Levakovskii wrot~ as follows: "l'Vly attention was rlrawn by 
the enclosed, usually circular depressions occurrin.e--on' :?levated sites .. ,_ 

1 !ltnisy<lk, IhiJ., r.:l-1. 
z Ibiu .. pp. :q, ·l·: <~nd 1;·:. 

• [ln J 7~t'. Tr<lllSI:ttM.) 
3 Bort>~·;tk. !hiLL, p .. '11. 
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· ·· .. ·amidst chernozem .. Th~se· depr_~;sions al'e nuQ:l~rous between Krasnopol' e 
(Graivoron District) arid Sy~ovatka (Sumy District)~/ between Belovod (Sumy 
District),, Korenevo and Aleksandro·1skay:i (Ryl' sk i)istrict), etc. Some are 
filled with water and take the ,?orm of sn ... all lakes vrhicr usually dry out in 
s'umm.er.- whiie- others.~re fiiied with bog ~umus soils directly overlying 
th,e d~luvial clay. '' 1 ' · · · · 

These pe~o.logicai data ccn be su·ppleme.nted by the following somewhat· 
obsolete·. ~naly~es performed by Shlippe and Schmidt. 2 

.. 

Component . 

Hygroscoprc water ... : . 
Org:1.riic- ~ub~tances (in­

cluding zeolit~ water) . 

Silic.a .. • .•....•.... 

A htm •.na . • . . • • · .• , • } 
Ferri~ oxide . . • • . • . • , 
Magnesia ..... , •.•. 
K20 and N a20 

·. 

.!ll. 
~-
::J 

-~ ... . u 
-~-·s . .., 
0 ·-z 0 .. . 

• J 

3..46 .. 

:i o. 50 
73.00 

0.96 

11.50 

0,30 
0.96 

-
-

I 
v. 

i:S 
>-co r-: > 
.D ~ :;1 

~ - ~ 
u 

c--1 ... s 
~ > 

0 .!:! 0 
z .. Cl. .. 

2.93 

7,10. 
78.03 

0.94 

10,00 

o. 20 
·0.9G 

j_ -· 
-

'' .··. 

I 
.. 

No.3 
I 
No.4 

Parafievka, near Priluk! • 
Component Poltava Province, non-

fertile chernozem 

. 
so lone:,<; so!one ts 

Water lost by heating to : 

' 18Q- •.••• . . . . . , . F:. 965 9.023 
Humus and zeolltewater ·-. 7.669 6.481 
Mineral constii:Uents ... 83.366 84.49fi 
CaO sum • , .••.•... !3.701 5.518 

I Alumina .•....•••. 6.560 7.333 
Ferric oxide •••• , • , 1.'1 95 1. 705 

- ·Not determined .. .. -
Frt:e gypsum ..•.••.• 0.129 

I 
0.122 

Nitrogen . . . . . . . . . . ci. 290 -

Very characteristically, Petzholdt'<3> analyses of chernozem and solonets 
frOln the Poltava P~ovince taken a fe~w arshins apart, of identical black 
color and about 1 arshin thick, revealed no significant difference in their 
NaCl co'ntent: '·'1 00 parts of either sample dried at 115° contained nearly 
the same quantity of humus· (7 .8 and· 6. 76). of insoluble minerals (87. 7 and 
87 .6). soluble silicic acid ( 5.5 and 4 .97), alumina (2 ,56), ferric oxide 
(1.8 and L7), sulfuric acid (0.07), Na20 (0.07 and 0.06). K20 (0.3 and 0.24), 
and tt-aces of chlor·ine; significa.nt differences were only noted with respect 
to lime (0.89 and 1.09). phosphoric acid (0.61 and 0.19). and magnesia 
(0.4 and 1.46). 3 ' 

I mentioned in ":Cartography of Russian Soils" (Kartografiya russkikh 
!)Ochv) that the Ministry of Government Estates commissioned the compila­
tion {mainly by the so-called cadastral g1·oups) of soil maps for numerous 
provinces at different times, including the Khar 1kov, 'Kursk, Ekaterinoslav 
and Poltava provinces. For the latter-, the Ministry also possesses a soil 
map compiled by the local administrator of Government Estates. 

On the basis of these data, Chaslavskii's most recent general soil m~p 
(1879) depicted the following ki:1cls of soil in the western parts of the Kursk 
and the Khar'kov provinces as well as in the entire Poltava Province and 

1 Le VJ. kovsk i i. Ibid., p. :20. 
1 Analyses Nos. 1 and 2 ~ll're made by Shlipre (Z.hurnal Ministerstva go~udarstvcnnykh imushchcstv, ll:!fiti 

[18&4], No. :12, p. !21}, while the other tw~1 lvcore supplied to 1he lvlinimy by Prof. K. S-chmidt of Derpt 

lln!vasity. I :.n1 s(nccrl'ly ~ratcful. Author. 
s Ruprcchr. Ibid .. p.l20. 

l 



the adjacent northeastern xtat~t of the Ekaterinoslav Province: a) rich 
chernozem (in the form of a penii1sula penetrating from the east and bounded 
by the Kursk~ Konotop line in the north :1nd by the Homny- Akhtyrka­
Volchansk line in the southwest; b) ordinary chernozem {the greater part 
of the Poltava Province, the part of the Ekaterinoslav Province mentioned 
above, and ,the remainder of the Khar 1 kcv Province): c) loamy- sandy­
loamy chernozem, principally the Zel 1kov, Poltava and Gadyach districts; 
d) learns; e) sands; f) soil of forests growing on floodplains and g) bogs . 1 

The latter four kinds of soils cover about 1/5 of this chernozem territory 
on Chaslavskii 1 s.~nap. Inthe Poltava Province alone, sands, learns, bogs 
and floodplains compose at least one-quarter of the surface, the largest ratio 
found in territories of this size in chernozem Russia._ As expected, these 
fou!' soil types (d, e, f, · g) are located in the vicinity of rivers; loams 
occupy' the right (usually steep) river banks and sands occupy the left 
(usually gently sloping) river banks 2 ; sands of floodplain meadows and bogs 
are located .in the alluvia.Fx·iver plaii1. · The Poltava Province is traversed 
by as ~a.ny as 150 major and minor rivers, and therefore the abundance 
of sands, loams, etc., in this province is readily understood_. 

These, cthen. are all the.available data on soils of the left 'i}ank of the 
. . . . . .· -. - ( 

Dnieper.- In order to collect more facts and, in adC.~.:.tion, hoping to s!udy 
the local soils, I made several excursions in this territory in 187'7 and 
1881. The area. covered by these excursions may be outlined by the follow­
in~ principal directions: a) Kursk- Mar' ino- Belgcrod- Khar 1 kov­
Lozovaya- Sinel' nikovo- Ekaterinoslav and Aleksandrovsk; b) Prokhorov­
ka- Zolotonosha.:- Lubny·-;Khorol- Poltava and Kr'emenchug; ,c) Belgorod­
Graivoron -Bogodukhov -Akhtyrka -Zenkov -Gadyach -Romlw and 
Bakhmach. 

Kursk -Mar'ino -Belgorod- Kha!''kov-Lozovaya-:-
Sinel'nikovo --Aleksandrovsk · 

The neighborho;J>d of Kursk is distinguished by a rich variety of soils on 
Chaslavskii 1 s map. For instance, on the right bank of the Tuskar River 
)rdinary chernozem is indicated, and sandy chernozem on the left bank; in 
Lhe obtuse angle between the Tuskar and the Seim there is gray soil and, 
finally, rich chernozem is marked south of the Seim. Upon inspection of 
this locality, I concluded, in the first place, that the topography of the 
Tuskar banks is far from uniform; the right bank of this river is very steep, 
comparatively very high, and incised in places by deep gullies; in contrast, 
its left bank slopes very gently and is perfectly similar in appearance to 
the southern slopes of the P 1yana Hiver. The "native horhon" [bedrock] of 

1 As is known. the latr: V. CiiasLlV~kii did m1t manage to compile the text for his rn 'P due tc,lad< nftirrr~· .. 11rd 

his rnc.111in~~ for tht> t<·rrns "rich chPrltozt·rn" and "nrdin.uy chernozcrn" arc of ilt ;cssity obscure: howcvt·r, 

tlrt· terms "ln:lln" anJ "sanJ" arc cl'.:'ar. I should .:~Jd that although it was purpor.eJ ro diffl'rcnti.l!t· 

twt,.n·n s.111dy·l •.lllry cla·rno.rt'lll and loallly chcrnozt'lll, the.ir symbols (cnlor:.) .re Sl' sirnr!.n thai tht·y 

art: i11 fact lltdl~ling:llSirahk on the !11:1p; I .1111 tht·rcfort· usin~ :1 corn1non term, loarny-s:llluy-loamy, for 

2 Cho~sL!nki1 dl'ricts an t'X!t•nsive ~:1ndy ··islanJ" ''nly <'11 both h.mks nf tht· S.1rnara Rivl'r, 111 its I\11JJk 

r,·.tdll'>• AHthnr. 



the right bank is covered by marls, chalky in the lower section,· and higher 
up also containing the Khar 'kov tripoli -like m rl in places; the marls may 
be overlain by very sandy "white eye" ("beloglazka" ), and sometimes form 
a direct transition to the soil. The same was observed l verst north of 
Kursk on the high right bank of the Tuskar, where the middle of a very gentle 
slope is covered by a layer of gray I S8ndy vegetal soil reaching 1 1 I 2 feet 
[45 em] in thickness, lying directly over somewhat weathered chalky marl; 
the soil conta:n<~d 3.30% humus·. 

In the nn~le formed by the Tuskar and thf> Seim. near the railroad 
station, I IJok a sampl~ of soil 2ft~ in [59 em] thick, containing4.811% 
humus. To gain more detailed knowledge of the left bank of the Tuskar, I 
traveled from Kursk to the village of Okhochevka, approximately 35 versts 
east of Kursk; the terrain rises steadily. The floodplaf,n of the Tuslcar is 
followed by a very gentle general rise which stretches along 3-4 versts 
from the ban!. The soils reach 2 feet in thickness in certain places [61 em]; 
these are g1 J.Y, ve>''Y sandy soils, with a humus content not exceeding 5%. 
The next 1 l/2- 2 versts are covered by nearly pure sands with remnants of 
a decidUGiUS forest. Just past the forest we climbed a vaguely outlined 
terrace. The soils appeared darker, but a sample I took 8 versts east of 
Kursk, on a perfectly level site, was 1 ft :3 in [18 em] thick, and'consisted 
of sandy loam with 4.268% humus. Toward Okhochevka, the terr~ain becomes 
slightly more undulating; in some places the gullies apparently contain 
Kursk marl; the soils become somewhat darker ancf seem more clayey. An 
artificial section I made on a peasant's field, level, 5 versts before Okho­
chevka, showed A+ B = 2 feet [61 em], and hurpus content of 7.301 o/o. 

I also hiked from Kursk along the railroad (toward Belgorod) up to the 
Mladot station. My route led over aJmost uninterrupted sands reaching 
10 feet [3 m] and more in thickness, near the railway bridge across the Seim. 
I noticed many boggy lowlands and small mmor forests in the direction 
of the Seim. 

Tt\.e snils art- sandy, light- gray, and thin. They darken considerably 
and r~ach 1 -1 1/2 feet [ 3 0-4 5 em] in thicknes-s only~ 1 1/2-2 versts before 
the l\1ladot station. 

Very characteristically, tufts of feathergrass are quite common close 
to Kursk o:n the sand mentioned above, even among groves of deciduous trees. 

According to Chaslavskii' s map, rich chernozE"m stretches almost 
continuously up to Belgorod and Volchansk, and I therefore decided to gain 
more detailed knowledge of the chernozem in the center of this area, in 
the vicinity of the Mar' ino railroad station in the Oboyan District. The 
route from Kursk to Belgorod preserves throughout the same geological 
character as noted on the right bank of the Tuskar. except for the pure 
chalk which is progressively replaced by chalky marl towa-;:·d Be1gorod. The 
terraln is slightly rolling throughout; the chernoz<"m subsoil is usually 
light- yellow calcareous loam, lE'SS frequently marl; chernozem is 1 1 I 2-
2 feet [45-61 em] thick and more; it appears very clark in the fidcl. 1 

The village of l\Iar'ino is typical of the a::.·ea; I examined its ~nvirons, 
within a r·adius of approximately 5 versts, in the company L~f ;:-, local old timer. 

Ch;~r.tctl'fl~ttcally. c·nrnutc· frnrn Kursk t•' Khar'kov as well as alnn~ ,,tl•l'r S<l\!tllt'fll r;trlr,,<~d,, tire r<~rlr,,;JJ 

ernh .. 'lknwnrs 5('l'!l1 tn becnnll' s,,JdcJ very rnuch !ll<~n· L:1p1Jiy ;tnJ !ll<Hl' Jense!y :iJ.!!I :1: ;ro 'nclit·rn,•Zl'lll 

1.:ussr.1; th1s rs ,,bvw•.rsly relatl·J t,, t·lrrn.1tc am! ve~:llat!on. Fyc. s..,,,·rr nn nt·\,·ly rn:1Je r.".dr.uJ t:rnh;IIJkmcrltS 

b~·t\\'l'C!l i't>!l\'fl St,Jtl<lll .111d f.-'IJ.Jr'k,n· (.IS \,•t•ll ;JS Ill lll.JllY ,,tlll'f J[l';lS IIi S<lllfltl<'l'Stt 'II <'I'~SI;t l ,,frl'll prnn·J 

,lS Slll"Cl'SSftll .15 <'11 the 1\t'l;:frb,,rl!·~ Sll'[)fll'S, :\utlr<'f. 
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Mar'ino lies in very gently rolling country with fairly common minor 
decidu.:>us forests. Local inhabitants report that such minor forests were 
much more common within living memory, and there are grounds to assume 
that the area was once covered throughout by forest .1 Oaks grow in Mar' ino 
today on typical chernozem,· with a subsoil of no less typical loess aboundb.g 
in CaC03 concretions ("dutiks"); these concretions maybe uniformly 
distributed, or accumulated at random. Such concretions are usually 
smaller than the common filhert. 

The bulk of CaC03 however is distributed throughout the loess as a very 
fine, intricate network of veinlets. A sample of loess which I took from 
such an area, from a depth of 5 feet [1 .5 m] contained 22 .09Mo carbonates 
as determined by Sokolov. 2 Numerous artificial (clay pits) and natural 
sections contaj.ned an abundance of krotovinas both in the loess and the 
overlying chernozem. Krotovinas are inclusions, usually oval, often quite 
round (in section) aver~ging 4-6 inches [1 0-15 em], in diameter, often 
larger. They occur to a depth of 9 feet [2. 7 m] 3 and are unlfo:..~m in size. 
The krotovinas in chernozem consist' of a mixture of yellowish loess with 
chernozem; if the admixture of the latter is considerable the krotovinas 
undergo a gradual and imperceptible transition to the surrounding chernozem. 
Krotovinas in loess are filled by more or less pure chernozem; rare 
inclusions occur of almost ptrre loess, identical to the loess constituting 
the entire wall of the section; krotovinas of this type are noticeable only 
because they were separated from the general mass of loess in ~hick, 
"'ausage-like sections. Some krotovinas had a 50% content or more of 
c;oegregation's of finely granular CaC03 , the remaining krotovinas being loess 
o~ chernozem. 

I observed hundreds of krotovinas of all kinds in forest sections in the 
environs of Mar'jno, as well, where the soil also co:atains living and b:t:"own, 
partially decayed ror•ts; the latter are quite rare ... Such forest sections 
vividly demonstrate the fundamental difference between krotovinas proper 
and traces of former tr{~e roote. Krotovinas, as noted, a) average 4-6 incht:s 
[ 10-15 em] in diameter Cii1d are often larger, as compared with 1 ·- 3 inches 
[2 .5-7 .6 em] in root channel diameter; b) diameter is constant in all 
horizons of a section while root channels narr·ow progressively with depth; 
c) krotovinas occur to a depth of 9 fe~t [2. 7 m] at least whereas root channels 
occur to a maximum depth of 4-6 feet [1 .2 -1.8 m]; d) krotovina walls are 
much smoother than root channel walls ... My careful inspection of 
hundreds of l<rotovinas in the vicinity of Mar'ino did not disclose any 
remains of animals or tree-roots. However, animal residues are undoubtedly· 
found in krotovinas in the Kursk Province. 4 

For instance, the renowned Kipriyanov, who spent five years in geologi­
cal investigations along the Orel- Khar' kov- Voronezh-- Bryansk line, 
mentioned that "during the construction of the highway (in which he partici­
pated) in the Kursk Province, it was often necessary to dig trenches 7 to 

Any estimation of the former distribution of forests ln southern chernozem Russia must take into account the 
fact that on this territory stumps are ilprooted, in view of the hi~h value placed on both fuel and land. The 
land IS then immediately plowed up. and .. ~ lillie as 10-20 years later all traces of the forest have 
d is.:1ppearcd. 

1 nricks manufactured from this mass are, naturaily, poor in 4Uality. The bricl<makers improve brick quality 
by addmg a ct·rtatn p•oportion of chernozem to their material. 

3 T 11is w.1s the depth of the pits ll\aw; krntovinas probably also occur at ~·.rcatcr depths. Author. 
4 Of course. tree re~idues may also accidentally penetrate the krotovinas. Aut!10r. 
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3 5 feet [2 .1 -10.6 m] deep. The waJls of such trench~s, consisting of strong 
clayey soil, revealed numerous vertical secUons of animal burrows 12 
inches [30 em] and more in diameter, at depths of 7-14 feet [2 .1 ·-4 .3m] 
and more. These abandoned burrow-a were always filled with upper soil, 
i.e., chernozem or vegetal soil. I could not trace the arrangement of 
these burrows: it was, however, clear that they were usually at an 
angle to the surface. The digging of such deep and spacious burrows in 
fairly hard clay certainly cannot (?) be ascribed to the a~.:tivities of the 
suslik1 Spermophilus [Citellus] cUellus Keys. and Blas. Euro­
pean suslik which is found in small numbers, common hamstPr Cricetus 
f rumen tar ius Pall. and the jerboa (Dipus j a c u 1 us Gm .} . These 
burrows were most probably dug by the bobak marmot which may have 
existed here in the very recent past, o.nd skeleton residues which I some­
times found in the depressions known to local inhabitants as 'su:ckovinas' 
[marmot burrows] and 'baibakovinas' [bobak burrows]." '2 Kipriyanov also 
found remains of the common mole rr..t (Spa 1 ax t y ph 1 us Pall.) in the 
vicinity of Fatezh {Kursk Province), and remains of a badger (Me 1 e s 
s i. () r r [tax us I) at the village of Zorino (Dmitrovsk District). The mole 
rats' skulls lay "in vegetal soils", while the badger's bones were discovered 
by Kipriyanov "at a depth of down to 7 feet [2 .1 m] in a mixture of yellow 
clay with lime .• 11 3 

At two or three points in the environs of Mar•ino, sand deposits are 
visible, directly underlying loess at a depth of 9-10 feet [2. 7-3 m]; in 
some places they consist of pure quartz sands, and in others they contain 
a considerable admixture of CaC03 (in such cases the sand effervesces with 
acid). Th~.~sand is underlain by bluish (chalky ?) marls. To complete the 
discussion of local loess, the following characteristic, long since noticed 
by Borisyak with regard to the 11 white eye' 1 (beloglazka) in the Kursk and 
Khar•kov provinces4 should be mnntioned; this is its extreme density and 
apparently very clayey nature. Indeed. Mar • ino loess is very difficult to 
dig up; it seems to acquire a metallic luster along road ditches and even 
on fresh sections. However, a close examination of local loess shows that 
its principal component is CaC03 rather than clay, which is responsible 
for this high capacity of cementing. The Mar• ino chernozem therefore 
appears more clayey than it actually is. 

I took soil samples at the following two points: 
1. At the Mar'ino station itself, in a lor.g freshly dug ditch in a perf~?ctly 

level field, unplowed for over 10-15 years; chernozem 2ft 10 in [86 em) 
thick, with 6.031 o/o humus. 

2. Between Mar• ino and the village of Ploskoe, 1 1 i 2-2 versts from 
the former, on a barely perceptible slope, with soil thickness of : ft 6 in 
[76 cmL containing 7.319% humus. Characteristically, 150-200 paces from 

1 w~ s:,all sn~ below that this opinion must be rad1cally changed. 
2 K i r r i y an o v, (V. ]. Neskol 'ko siov o pozvonochnykh zhi vornykh. vst recha yushch tkhsya v nanosnyk~1 

pochvakh, v dolinakh rek Dnepra i \'olgi •. , (A rt;W \\'ords on Vertebrate Animals Occurring 111 Soils 
Deposited Ill rhe \'.dleys of the Dnieper and \'ol~a RIVL'tS •.. ), p. J:l. 1K54, rPrprint from "Kurskie 
\'ecJlHllnsti'' No.18.] 

' fbtd .. pp. H•, 11. Ttu~ mixture rn.1y represent the Cl'ntt'!H of one of rhe t-.lar'ino krotovinas Jescrihed above. 
4 Accnrdin~ ILl PH,L !;c,;t$J'.ilk .... whtte cy~· h<~s a >lf,>llg ll'llOl'll<.:y to harden: durtnlo! Jrou~hry periods it 

resembles stmll, and l'Vt:n Ill the vl'ty rain}' Sllt:lll!vr of lH~,::. (!~"' •-tirHc:st since the 1W3us, the reno\o.·ned 

Yul•/:11•'\' n;Jvncs C•HJlJ hardly t:Ppe wtth 'l,l>llL cy,·· '-'h;:n t':"-:-.1>·~:.1"; .J!onli the l10c of tht· Kursk-Kl!ar'knv 
h,~lih;Iy ... Bn r 1 sy a k. Cl chernn/t:lllt' (()n l:li,·rnoZL'll!), p. \:\ 

l5Y 

I 
~ 

• 



f 

r 

point (1). in a freshly dug cellar, chernozem already reaches up to 3 1/2 
feet [ 1 .6 ml in thick.1ess a:nd more. The subsoil apparently remain~ the 
same. 

The territory lying between Mar 1ino and the Prokhorovka station con­
tinues unchanged; the terrain is even more l~vel and no minor forests are 
visible. Forests reappear only before Belenikhina station. The soil 
appears as dark ae bel_are, but its thickness (up to Kustarnoe station) rarely 
reaches 2 feet [ 61 c~)T ii1 railroad excavations. The subsoil is mostly loess, 

- ~rid to some extent \chalky marls. 
Toward Belgorod. the terrain becomes progressively more hilly and the 

railroad approaches the vaJ.ley of the Donets River. Boggy lowlands are 
inc rea singly frequent. left of the road, while to its right chalk roC'ks are 
visible,- sometir."~es snow-white, and thinly covered by yellowish-brown 
marls, probably local weathering products. The slopes of chalk bluffs and 
boggy lowlands are covered in some plat:es by minor forests of deciduous 
trees. As seen in the railroad excavations. the Mar' ino chernozem gradual­
ly disappears just after Kustarnaya station anri up to Belgorod, and is 
replaced by gray and even light- gray soils about 1 foot thick, rarely thicker. 

The town of Belgorod is located on a lower slope of a massive chalk 
elevation, the vertical bluffs of which (rising about 150-200 feet [ 16-
61 m] above the D;:,nets) are outlined very distinctly in the blunt "cones" 
and are seen from the train. Belgorod stands on deep sandy ground. 
abundant in minute spangles of silvery mica. The terrain rises between the 
town and the chalk rock. Sand alternates with loess (the latter at brickyard) 
for ab9ut 1 verst, and after crossing a deep very narrow. freshly dug 
ditch the Belgo.cod Mts. are reached; they consist of very pure chalk with 
sporadic chert concretions. In some places near the surface the chalk 
apparently forms a transition to a ;ery sandy yellow-brown mass, 1-5 feet 
[30 --152 em] thic~. I say "apparently" because there is no definite proof 
that this is a true weathering product of chalk. rather than eluvium of the 
rocks which formerly covered the chalk (see below, on Glukhovets). I made 
the following artificial section on the virtually level summit of these rocks. 

1 . Soil- gray, sandy, vegetal earth, 11 inches [2 8 em] thick. 
2. Light-brown. also ve-..·y sandy earth, 3 feet [91 cz:n]. 
3. White chalk. 
I took four samples: two from the soii horizon, one from a depth of 

2 feet [Gl em], and one from a depth of 12-14 feet [3.6-4.3m]. Their 
analyses are given below; I shall limit myself to the following remarks. 
Although thE' local soils lie or. a fairly level site, the chalk plateau terminates 
in nearly vertical bluffs on two sides; the washing- away of various fine 
particles (including soil particles) is therefore inevitable and this may be 
the reason for humus contents not exceeding 6%. The Donets valley, at the 
YC'ry foot of the chalk rocks, is a typical and fairly large alluvial vallf~Y. It 
growl-:i wider in some places, narrows in other plc>ces and also contains 
numC'rous oxbow lakes, both clear and overgrown or bogged. The course 
of the riVl'r is as capricious as the course of the Piyana River; the soils 
arl' typical dl'p0~3ited bog soils. 

Chaslavs!t:!.i 1 s map depicts dch chernozem as terminating halfway 
between l3elgorou and Khar 1 kov, and being replaced by ordinary cherno:?.em. 
In thl· summer of 1U77 I traversE-d this territory twice, stopping at the 
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K:o,zachya- Lopan station; no dividing line was noticeable. This territory 
was identical to the Sara.nsk -Korsu.n -Tagoi area, another chalky terrain 
whiPh is described belbw; the same Ol~casional marked undulation, the same 
cha 1i{y marls and thin loess as in the subsoil. The vegetal earth has no definite 
appear·ance; it is thin (about 1 foot (30cm] thick), gray vegetal soil on 
hilltops and typical chernozem up to'J. 1/2-2 feet [45-61 em] thick and 
thicker on slopes and in lowlands . 1 '• .·· 

l\fy invt>stigations in the neighborhood of Khar'kov 2 were limited to an 
inspection of ~he area around the village of Pesochino, with the summer 
home of Prof. Levakovskii cloee b~~. The yo~ng forest there is composed of 
oak, ash, maple, etc.; about ten y'ears ago, Prof. Levakovskii found old 
oaks aged up to 200-300 years. In this area, undoubtedly virgin soil, 
Lcvakovsldi and I made an artificial section, which yielded the following 
inf::>rmation. The surface is covered hy a fairly compact mat reaching 
1 1 I 2 vershok [ 7 cmi and more in thicknese. This mat is easily removed 
by hand, as in all forests. The horizons unclerlying this litter were as 
follows: 

A. Soil horizon, dark when wet and dark- gray when dry, a loose mass 
8-9 inches [20-23 em] thick. 

B. Transition horizon, earth of nuciform structure, consisting of fairly 
dense nodules ranging from the s1ze of a pea to that of a small filbert; its 
color was gray, with an apparent bluish tinge. This horizon differed quite 
markedly from horizon A in both structure and color. Its thicknesz varied, 
1 -2 feet [30-61 em]. 

C. Yellow-brown fairly compact loam. 
Analyses of samples taken at this point are given below. 3 

I lorizons A and B were permeated by live tree roots which also penetrated 
into horizon C. 

The vegetal soils on the sandy slopes descending toward the floodplain of 
the Uda.R~ver were of the Belgorod type, sandy, light··gray, in some places 
not thicker than 1 foot [30 em]. .. 

Du1·ing the construction of the Khar' kov- Luzovaya railroad, the route 
was inspected throughout by Barhot de Marni. As was to be expected, the 
entire territo~y on the crest ,of the water divirle between the Dnieper and 
the Donets proved to be of the same structure common throughout the left 
bank of the Dnieper, as follows: loess on top (although not everywhere); 
below, sands and loose sandstones (Miocene), further down, sandy-clayey 

1 I ~annot dcr.y the validity of tlus boundary. since no detailed investigations have been made. Should the 

lint> he proved to extst, it may be explained by Stronger developmeut of the Khar'kov szndy Stage toward 
rht· city of Khar'kov, See Barbo t de r-. 1 a r n i. Geol[og icheskie) isJI[edovaniya] ot Kursk a do Taganroil,a 

(Gen!ogiol Jr.vestigatinns from Kursk to Ta~anrog~ pp. :30:1, etc. 
2 Set· Lt· v..t k n vsk i 1. 0 pnchv~ i vode gor. l{har'kova (Soil and \''atcr in the Ctty of i{lJ;ir'ktwl 1R74. The 

itltercsting obscrvatton of Prof. A.\'. Snvetov is iliuminattng. on the di3trihtllion of soil; alc;ng the hanks of 

tiH· St·rrn 1\tvcr trl th: Kh~u'knv Province. lit: found that "ncar the river there is pure sand. !'l<;artfi)\. mainly 

rint· and Stlllll'linlt:S also o.1k woods: f;trthcr a1~ay. sandx chernozcm ovcrltt·s sam.iy1.~rourHi, ;~nd sti.ll further, 

chn•Jnzcrn nn clayey gro"11d," S ,, v c to'· 0 chernoz~:nw. J.z putevykh z:tnwtol< (Ch('IIH'zc;n, Tr.1ve! 
Nott·s). p. ~J. :::1 St·pterllht·r JR~ti, [Trudy \'E(l, \'ol. I. ~o. I. Jw;·i.1 

3 It sh.~u!J he nntt·J rl~;~t due w the r.1111 thl· sarnplc of subsoil was nnt taken frn111 the pn where the S<'il and 

tr.JIIsirt,,n h,'ti7/~T1-~«n1pks v.·•·re takl·11. hut froPI :1 pir '.:r•-41• races aw:ty. Thts 1S the pr,,hablt· source nf a 

c-t·rtalll .111<'111.111· 11i the P<"Sllchtnn suhs'''' Ill fl'SJWct r,, itS C;JC(l3 nllllerH, Thcr~·f,,tl'. the· exp!an:tr !"II ,,f 
elliS pilt'll•''ilt'lhlll, rr•'r"snl I~~ rr.,f. S::lllllidl, IS 51;i'Ufl!l<ltiS. s t Iilli I d I, Ibid, I ill h<>lll\. i:lzlk·_•-l<lilfllll l..·s-

~\lt iS~il'J,,\'.1/ll\.l /lt'<"h\ i r•H.Ipj'ct;v ch('rlh'/C!!llhlJ tlnlds:. f"vrt)pCt5kt)l l.'os.>ti, \;o, 1. ~t. Pett'rSbttr._~. l~':''J.), 

~r. - .111d ·.' ~. 
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Khar' kov stage (Eocene); Jurassic formations appeared in pla,ces only from the 
K t·asnopa vlovka station onward (Pavlograd District). underlying these sai·tds .1 

My examination of the Khar'kov--Lozovaya line showed that according 
to the topography, surface rock composition, and nature of soil~ and (to a 
certain extent) of vegetation, the entire territory may be subdivided as 
follows: a) Khar'kov, 5-7 versts south of Merefa station, b) fron-1 Mereta 
station to Berki station, and c) the remainder, to Lozovaya. 

The first two areas are fairly hilly; there are many gullies between· 
Taranovka station and Berki; minor forests are fairly common, at Kara­
chevka between Berk:i, and Taranovka and somewhat south of Merefa; pine 
forests were observed at the latter poin.t. Howe-yer, from Berk:i. station 
toward Alekseevka the terrain levels off considerably and from Al~kseevka 
towards Krasnopavlovka and Lczovaya the terrain is typical steppe, devoid 
of forests, water, ditches, or villages; wheat and rye stretch almost to 
the very horizon. These charatteristics become more pronounced-_toward 
Lozovaya. 

Roughly speaking, in the first and the last third of area (a), sands appear 
on the surface almost throughout. and the soils are, accordingly, very 
thin, often less than 1/2 foot [15 em] thick. In the pinewoods south of 
I\lerefa, they are often 1-2 inches [2.5-5cm] thick and appeared no 
different from "bor" soils of the _1Vlurom and Alatyr forests. This is 
understandable, sine e such sandf.r soils are shifted by the slightest wind, 
with outcropping of the bedrock .'tA·1iocene) sands resulting, oa the surface; 
these sands, in turn, are not long stationary, since they are deflated and 
often bury local soils. The soil section depicted in Figure 6 is a typical 
·one, which I often observed in the vicinity of this pine forest. 

. . . . . .. . . . . . .. . 
. . . ·.· ·. . : :':: .· . ' 

,· ·.· . ... - . .. . . 
. ~'. ~ 

F!Gllfl.E •i. :~- D:Jne ~.1'1J up to 2 feet (lil ern] t 11ick; h- Vl:getal sam': l:1y(·r in silu, 1-\! fl:ct (:lo­
·l.'ocrn)thid:; c- ilnJerlying stratifinl sanJ. 

fl.i[O\>l Jl• 1\f,l{fll. ~~'jJ,, pp.'\(h-'J(ItS, 
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The soil near Karachevka, under oaks growing on loess is chestnut 
colored and does not exceed 6 inches-1 foot in thickness [15-30cm]. 

Approxir.:1ately 7 versts south of Merefa, "white eye" ('beloglazka ")~is 
c:.lmost the sole constituent of the soil for chernozem, of an average thick­
ness of 2 feet [61 em] and appearing very dark and loose in the field; this 
pattern continued to Lozovaya. 

Barbot de Marni m..::ntioned that near· Lozovaya station "very clayey ( ?) 

loess which is therefore very compact and hard when ctry reaches a thick­
ness of up to 3 sazhens [6 .4 ml"; on the basis of the eo. .. :th excavated from 
wells, its thickness may be estimated in certain places as at .lea~t 5 sazhens 
( 10.7 m]; it abounds in noaules (11 dutiks"), apparently even rriore so than 
the Mar' ino "white eye'i. This, rather than its clayey nature. is undoubtedly 
the caus~ of the "great difficulties encountered by the laboreJ:'S, who could 
hardly break [the Lozovaya loess] with crowbars.'' 1 

I made an artificial section in the vicinity of Lozovaya, near an almost 
perfectly level plowland, with the following results: 

A'. Arable horizon 6 inches [15 em] thick. 
A". Remainder of the soil horizon A, 10 inches [25cmJ. 
B. Transition horizon with patche£ of little-alter~d l.Jedrock, 1 ft 8 in 

[51 em] thick. 
""' Typical yellow-brown loess. 
The Lozovaya f!hernozem is velvety. finely granular. This granularity 

is especially pronounced in horizon A". while the tilled layer A 1 is much 
raore pulverulent. 

Velvety black, very finely gr~.tnular suspended matter is noticeable 
between the lumps uf soil in the field following rainfall; this is even more 
distinct along the roads. where ·t;his matter is mixed with small areas of 
very finely graded floury quartz sand. The hurnus content in the chernozem 
was 8.519%. 

From Lozovaya I proceed<~d to Kremenchug, stopping nt Sinel'nikovo 
station. Up to this point, all the c-haracteristic features of ground, topo­
graphy and soil were apparently n~e S'lme as in Lozovaya. except for larg~ 
bogs between Varvarovka station and Pavlograd; these bogs are obviously 
part of the alluvial valley of some small tributary of the Samara River. 
Neither sands nor minor forests ar ~ seen; it is. however; certain that both 
are widespread along the lower and partly also the middle reaches of the 
Samara River,. which we. crossed at Pavlograd. 

Chaslavskii 1 s map and oth&:r-:'~;aurces depict a vast sand "island11 alvng 
the Samara 30-·40 versts wide in Pither directi.on. Apparently, the 
position and very occurrence of the Samara sand "island" are related to 
the river, and it may therefore be assumed that its mode of origin was a 
combination, similar to the sandy depression on the northern chernozem 
boundary. 

A continuous pine and oak "bor", characteristically, probably occupied 
this sandy area as well, almost surrounded by chernozem steppes (except 
for the valley of the Samara, a tributary of the Dnieper). 

According to 11 Ser.retary Chernyavskii' s Description of Zapo:cozhskaya 
Sech"* (Opisaniya Zaporozhskoi Sechi sekretarya Chernyavskogo) (1 766), 

Ib iJ .. p. :lOa. 
• [Zarorozh~kaya St•ch was the center t)f the Dnkper Cossacl<s (I ti-17th centuriesj, Their main rt:rrnanem 

camp "-'.:IS on Khortit&a !., "he fl' Zapnrnzh't: stanJs toJay (foamcrly Alcl,>.HHJrovsl<), rq>eateJly mentioned 
i11 this ~ectinn. Translator.) 
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"on the left side ofthe Dnieper (2:00 vr~rsts frbm th~ Kodait''fer'ry), ,excellent 
',forests of. construction timber. grow along the, Samara where (there is)· a 
pine 'bor'.' as well-~s a forest of oa.k and other:- deciduous species .. ~; .. 
timlwr of these fo~estp, was used by the Zaporogian Cos~acks f9r/their 
houses and winter homes. In 1756, when most of the Seth was 

, ·, I . / ' /~ 

destroyed by fire, tlu.i timber from these. forests was USJ~d'to. rebuild ihe 
Cossack 'kur;;;m' s', ';' · nH-'_rchants:' 'and tradesm€n's ·ho11ses~ these forests ha\.".~ 
. . . " ' . . / . '.,, 
always provided firewood for heating and othe.·~ purposes. 

Due to the i1lt::nsive expl,aitation,· the .dep'i~eda.tions of the neighboring 
Tatars, .and .especially sine e "the 'bbr •· stiffer·E~d from several fires, all 
the high.,.. quality- forests. were already very ra1;..e in· Chernyavskij! s day. " 1 

Pine growths still exist along the Samara. 2 
, .. · · · 

The sandy "'island'' clescribeci above is the southernmcst poinLin this 
bt.>lt fo!:· the growth of oak and pine used .for ~onstruction on steppes: . 
Chernyavskii, as well as V. Tyapkih and the official, Zotov, who visited 
thqCrimea .in 1 G80, stated that south of the Samara (all the way to the 
Crirhea). only willows and thorny bushes grow along rivers 'and streams 
(VoJch'i Vody, Kalmius and their tributaries); Any minor woods oc;curring 
from tim etc.· time (Chernyavskii) "might be mostly called bushes. II 3 

Sinel' nokovo station is situated on a)most perfectly level terrain. 
Chernozem reactv/s 2 1/2 f~et [76 cmr' in thickness, . its huinus content is 
3.892%, and the -~h·ound [subsoil]' consists of typical sandy "white eye" .. I 

·made a si.ue trip toward Ekaterinoslav at this point. The first half of my 
route travez·sed country identical to that at Sinel'nikovo station, while the 
secrmd half, toward the Dnieper, ::.s considerably more hiliy and numerous 
"ballws" appear, their walls _consisting of light-yell~w loess only~ The 
gradient of theil' walls is usually 10-2 5°. The cluii{ge in topography is , 
G.ccompanied by a change in the chernozem, which seemz thinner and less 
intense in color. Feathergrass was abund;:1nt at many points in the immediate 
neighborhood of the railro?d line on the dght of way of the railroad, en 
route from Sinel'nikovo to Ekaterinoslav. This feathergrass is a remnant 
of the former steppe whkh. has been totally plowed up; it is noteworthy that 
feathergrass also grew on the <:;lopes of the railroad excavations, obviously 
on typical loess. _ .· .· . . 

Ekaterinoslav is lo~d.ted' partially on the -right, fairly narrow l~alf of the 
alluvial valley ofJhe bnie!Jer and for the !Tiost part on the slopesJt>r the · 
second right })_~nk of this river. In some places these slopes bvtl-ke so that 
their base .is invisible f:com their top; the narrow gullies incising this bc.nk 
only r~vE>al ver-y sandy loess with a few calcareous concretions, spmetimes 
20··-30 feet [6.1-9.1 m] thick. Chernozem has. usually been washed off 
these slopel3 or has in any case been markedly thinned anf,=.hnpover}.shed in 
readily waHhed and leached soil constituents. Prof. Lf>v-dikovskii, however, 
reports th1at opposing phenomena also occur. According to his observations, 

• ["'1\urL'Il"' "a~ .1 .. it d tltt 2.1p11rogian Cfls~ack twops; tile• tL·t:n >llsoappliL-d tulho.:irbtti!Lirn);~. Tramlator. J 
1 P;rl i 111 rsc stt''-'· !.l.]. Pl'rcmcnilsy.l li ldi1n:tt yu~:.:J l~os~ii 1 (lf;,s ttw Clil!Jatl· of :';i(lllilrcrn 11ussia Ch:Hlj..:t:JI). 

pp, I 1-:20. -[In: Sh,rnik statei •' Sl'l ·~!<"IT: l·;h('':y-1istve }'l!ga Rnssii, itvlcc!le~;::.ykll ii. Lt[li$<•h ~>hsla:lrt·stva 

sd'sl(l)gll hill,_· s:v.l ltt.:!ltl•'t Rossii s ! ~-1,) rn l~ti.'l :•!~·· fl)t;S~a. !Mti:l.j 

~ Hudzktt. U r.t~r~<'>trdrKnii ,·;J.:hn.:ishikll Jr~·vesnyhh P''rud v [Eurnreiskoij Hos~ii (Llistrihutinrtnf tlw 1\fost 
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. "the,chernozem·at the tol-' of the slope in Ekaterinoslav is 1 -1 1/2 ~rshins 
: ~- [7.1 --· 1 07 em] thick' downslope 2 arshins [1 .4 m] thick' .reaching 3 arshins· 

. t· .. -. , -· • I · ·.· 

·'· 

,(2.~ m] at the. foot (of th-e sk•pe ).~.1 · · · i. · • 

. ·.; A section made about 2. versts west of the city, on a pe:rfectly level steppe, 
.. ar~a· aojoininfl H,~e top of. the <Slope' C'OV€red by. 't;:t.U weeds; and sagebrush I 

' I f-. ; ' I . . . . ' • ' . r \ ~ . 

, · gave the soilJ::hickness as· 3 feet [91 cmJ, and its humus c.ontent was a~ iow 
, · <, :as3 ;215%; 'the'soil is dark~gray, very sandy. .· · ' , ' · 

. ·: ;.: ' " · .After ~rossi~g to.the left bank ofth'e Dnieper~ ne~r the n1o
1
uth ~f the. Samara, 

~~:.· · .. · ''at'J;;kat~d.noslav, · we·_encountered an upuvial vq.lley '· ver.y wide i,n co.mpadson · 
::. ,·, ,· :> wiih' the right-hand bahk, appearing tq be composed.of pur~· quaptz sand;. .. 

· ·· ·· . .J:IOrthU:i,est of the Dnieper, it forms a far:::ly gradual t.ransitibn to tJ_le n·eigh- · . 
borii1[,x"heights. A. cha·racteristic ·f~ature of this sandy lowlland is -the small . 

. s,>ati·ered sandy hills, of the foilowihg structure: th0 lower two -thir,ds of. 
<• >· ·.the 'hill c·onsist of pure, . fairly oeoarse ~ quart~ sands, fu.rth;:!r. ~phill there 
· .·: ·is n :lay~p (apt>roxim~telyl/ 2-· · 1 ·foot fl-.-5'.!- 30 cmJ 'thick) pf.gray s<:~ndy ~wil;.:, 

·· c\V:hil~ the top eo'yer ·of the hill consists of' fine~ light~yello\v dune sands, . in_' 
. some places up to-~ feet [61 em] th.ick .. ' •)' . . . ' ' '; ' 

.. ,_ · "'1:~ ull. my· ~X;3.minations ·of' outcrops .of var.iou.s ~rystalline ('.'Dnieper")'. 
· ·:.' / ·' :rocks in the 'environs· of··~;katerinoslav• and near 'Aleksandrovsk (se·e below), 

,· ' , r 'J ' • ' , • ' ;- • , ' ,< ' ' : ~-.:. _ • • "• ' ' ' / ·' 

·~ 

: no 'dire(·t col)tacf ;with &oils was observ~d;, .the ouicrops appeared either 
·:,·as,;perf~ctlyob'are,rocks (irfthe ~nieper valley),/'or else covered by thiCk 

depos1ts of sihdy dilu.v;u.¢. -:Prof. Levakovski! wa,s fo,rtunate enough to fin.d 
,._ .'' gi~ar1ite rocks in the"foJ;ln of ·terrac~s bearing chernozern, on the .bank of the : . 

. ' .• ·. ' I /.. ··' '-·•C• . '.' ' . • •• . . . . . • • 

· Dnieper,· opposite Potetnkinskii. L; · however, the;;se deposited accumulations 
-~ oi: loose cherru)z.er;n2 w~r.~ r:ich,:i.ridis'in·~e~rating bone,s 'or domestic animals.~' 3 

I obs~rved similar. cherno_zem-di.rectly on gr?-nite in :inany places at the . 
beginnihg of. t_he Nel(asy~etskti:*. Rapid. 4 

. . ', · , ·.: _ •• -__ . . _ ... 

Fi,na,lly ,··at trie Khq:t;"titsa ·~ colony' 1 [settleme~:tl "on, the very bank of_ the--
. Dnieper, h'ug~ granite _cliffs emerge from under"the dil4vium ."', 'Prof. l({evakov ·~ 
s~ii was ~specially interes,ted in·those cliffs wliich protruc;led somewti.~t . 
above thesurJace ,.their summ.itE> :c;onta;ning deP,res~ions-ot appr~ciabl'e size .. 

c'' tJndel," ·these conditions. both depositiqn 'of chernozem f~om surrounding . 
a'reas' and erosion ot' any soil which;,rrilgnt be f~rmed\·are prevented. 

< 0 Hbweyer' such ar:eas· are cove~ed onlY by ~ichev.s. arid'·tn. some pla.ces 
by a layer cf humus a few 'lb'iyas 1 thick, whiJ.le. a norm:al layer ~of· 
chernozem is found t.>n the SUrl·ouncJi.ng ar~as, ot:~r dilu'.'ial Ciay·. liS -

. · Toward th·~ Dni~per., frorri.):>inel'nikovo to Ale~isand.t:'ovsk, the same 
'chang-es. b topoc·aphy and i!l soil character occu~} as retwee_n Sincl 'nikovo 

~-:~·~:-

. 1. Lev :tkov~k i (. ~.!atc:ialy ... {t-.!arcrials), p. :JO. · . . 
2 Si!liilar cill.·rn'(lz•:rn overlying dilvvi~nnprobabty covt•n:J most ,1( tiK· stL'Pf-C betwe~n Ekaterinoslav and 

Nikopnl. Lc\·akilVSk i i, ibid., p. :19. The lo;:a 1 farrnn, F.:\. Levshin, comparing Tu!a (and partially 

also Tnrnbov) chernozerm 1dth El<atcriryoslav ch~rnnzcrn reco).;niZl'~ !hL~ chuacteristi.;; fact that tllf.!Se "~wo 
soils arc compll·:l'ly differem" .1nd de,fi;1itely p,ry_fcrit::.l the forrner. J.(·v~hin also remarks that "rh~, Tub· 
du:rnO'I.L~I!l is unusu;\l!y plaHi:;- 1dliclt is not rh·:--.::-·;tsc Ill sou?ln:llt chemozcm .. , In Tuta, plowing rnay be 

carril'J eut by a.Lcr,rn of fou: hors~:s h!I<'rL'a£: plowrng in the south rcqtmes fo:.~r pair~ o(oxen. ';his is a 

IIIL:asurc 0: tll':ir v.uit:J ciay content." (Trudy VF.O, p. 28~. ~\larch ,l(.f'l9), Thc.last ccnclusiJn ~<!c'ms to. 
h~ o00 h.1S!):., ~~nee he ii.WL' ~ecri.th,lt the clayey char;:l'ter of •• soil Joes 110t all,· a;,~ dcpl·nd sclely on ll5 

.. , ;lctltod cl;t} contt·nt. \uthor; 

'aod 4 Ln·akovskii, Ibid., pp.:ls, :iu. 
• [One of thl' <Hlt't<fallJ<lUS D!iiepcr Rapids, subs<:quenrty covered by "·aters of the large m;~n--rnaJe rcs<·rvoir 

produn:d by the comr.ruction d tile Dnieper hyurodcctric stonion at the r">ut of th\: m;dn r:.piJ bc!o1, 

Dncpropctrovsl: (fg!llH'r~y ~k:Hcrinostav) and ;\IXJve Zaporozh'<: ( I<Wnt cl > Aki.S.!tl.Jr,>l ,i,). Tr;tnsiawr. J 

·•· 5 1. l' ... :11: o v s k rt-ri-Jid .. r. :~~1 . •• 
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and Ek,aterinoslav. Aleksandrov'sk is on the' ldft bank :o~ the Dnieper; 
p~rtiaUy on the slopes of its second bank· and. partially i•n old," plavni" . At 
the' railroad station, we crossed the fairly oeep and·{ypical Moskovka . 

•. "bnlka''.; '- A ve,ry small brook flows over its \vide _b6t.tOm; . the "balka" sides 
are sodded and very gently sloping, being oval-convex insome places; 

-·their upper margins 'gradually merge with the adjacent steppe, slightly 
. undulating;· it was difficult to state where the steppe begins and the "balka". 

~'ends. . . 
, The Mo~kovka "balka" receives small, still developing gullies, the walls 
of which are someti.mcs :~heer even at tlu~ apex, . the bottoms u~n81ly. · · .. · -
narrow and their walls dhplayi:;b lcczs. T!-• .::: J'vt~:.;:.ovl\.a '!balka" and the 
fresh gullies en:ptying into it are extreme types of water erosion in southern . 

. 'Russia, with many intermediate forms. 1 ' ·-

. The soils of Aleksandrovsk are very sandy·along the entire slope of the 
old left bank of ihe Dnieper, tinged gray an(!' 1/2 -1 footcp 5 ~ 3 0 em]. thick.2 
Local inhabitants report. that the immediate e~wirons of Alt?ksandrovsk a-re 
devoid of ch-ernozem. Th(~ latter is visible affer a 5-verst climb up the 
right-h'lnd slope of the Dni(;>per to the neighborinr, •. fair:ly- level steppe. This 
is in ·effect indicated by Chaslavskii's map, although soils on the right 
bank of the Dttieper are d~signat-ed as loam .. 

{~•roi~.horovka...:.... Zolotonosha- Lubny­
Khorol- Poltava -,Kremenchug .. 

,-. 

In th~ same year (1877), after going down the Dniep_er by steamer from 
Kiev to the rfver station of Prokhorovka, I 1--.coceeded to Zolotbnosha. first 
traversing the Dnieper "p~avni", ~b.ich is 2-3 versts \vide. The surface 
is sandy throughout'~ incised by oxbow lakes and several irregularly- shaped 
,,,~circular or elongated) depressions, which may be dry or wet.·· The general 
'level of the floodplain rises toward the old Dnieper bank, in a series of 
vaguely outlined alluvial terraces. In an excavation of approximately · 
40 feet [12m], made aJ.on.g the ascending road, light-yellow sandy loc>ss i5 

I , 

revealed, overlaimby dai•kish- gray chernoz em 4 feet [J 2 2 em] thick. 
markedly sanc:i_y__. The soil along the way to Zolotonosha is similar. ThP 
steppe str(;¥tche~s. almost perfedly 1 evcl, ·and ~he only variety in th0 land­
sc:1p"' is provid~d_by the srnall isolated groups of tr(~es, usua1ly near 
homesteads, lone willows nlon;! thP l'oad, ::t:-!d lhan-rnade mounds scattered 
over the steppe. Toward th€' local minor rivE'r ar1c! th(.' town of Zolotonosha. 
con~iderablc boggy lowlands oectn·, somdimes of the l'liezhin typE>_ nncl 
sometin1es deeper, 

At Zolotonosha, the gardens indudl' Lombardy poplars [Pop u lu ~ 
pyramidalis], and the cherno:~em reaches 3ft 7 in [109 em] in 

.•"'· thickness. 

1 Do I< u c hac v, Sposoby obrazovaniya rccbMyl<h do lin Evropl·isl<oi hossii U.todcs of Form:nion of River 

Valleys in t:l!rOJX'an Hussia), pp. ;14-78, 1878. Sec also Kol.l, Kipriyanov, L,·vakovsl<ii, and Shcnrok. 

2 According to Oork [BJri<] in "Swp•10e Icsonzvt:dcnic 11 Ek.ltc.ri;.oslavslwi gubcrnii" (SrcppL' Aff•Hesta!ion In 

t-:katt:rinost;,v Pronncc), p. Jl~l. IIlthc northcastl~n. par; of rh•: 1\kksandrovsk DiHrict, 1n thL· Vc!lkii Aniidnl 

forcsr plm "the upp<~t soil I.:JYI.'r is d.:t~'L'Y ( n hc'.l\'\ <:ll('fl)ll/,l'lll G--10 vcrshol<! [~7-45 ern) d<.~c·p. ;.-tJit('. tb: 
subsoil is hard clay ( ?), in some places aumix~d \\'ith lime. Tht.: soil bccornc: very hard ~>hen dry and 

develops cr.wl<s r~achinl-' 1 1.:~ arshin (10'7 ,.·m] in depth and 1 vcrshoi< m h·idt! ... Srnali so!on..:tscs occur 

l'Vcryh·herl' and arc distingu1shed by th_c or rcrnarl<abk barrL'Ilncss." 
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Chaslavskii's indication of a "soil of flood.plain meadow' 1 throughout the 
. area between Prokhorovka and Zolotonosha should thus be corrected con-· 
siderably: .. A higher, complet~ly dry steppe, slightly rolling and lacking 
i'balkasn and gullies, bearing similarly thick chernozem stretches nearly 
to Lubny; th~ rmly outstanding features are· the ~1urial mounds. Halfway 
along the route 1 stopped P_t ~h.;: villagt: of ~en.isovka, on a very gentle steppe 
slope descendin::;. towards the minor river Orzhitsa (beyonct the con­
fha.Onc~ of th·e Chugmak, Guilaya and Syraya" Orzhitsa streams. 2 - 3 
versts north of Denisovka). The floodplains of the streams are relatively 
very wide at the confluence. and are impassable que to swamp a:nd dense growth 
of sedges and brl:tshes. It is impossible to delineate the boundaries of 
these bogs, since-they gradually merge with the steppe valley; the limits 
,of these small "mochevinas" vary considerably~ and the channels and 
valleys of th.e minor steppe streams are poorly defined. Bol'isyak' s report 
of the transition of former bogs to chernozem steppe thus becomes quite 
comprehensible. 

The farmstead of the local Gndowner .Mr. Lisevich inch1des three"wells 
yielding water of poor quality .• According to Lisevich, the groundwaters 
in this locality are either saline or lime water. The subsoil is a typical, 
although somewhat sandy, loess abounding in calcareous concretions. I 

. noticed two crystalline boulders in the landowner's garden, one 6 feet 
'[1 .8 m] and the other 3 feet [D .9 mJ in circumference. 

The artificial sections I made in Lisevich' s garden yielded the following 
.. · .·fnformation. · 

Chernozem on a 1eve,l site was 3 feet [91 em] thick and 3 ft 5 in [104 ~m] 
200-300 feet [61-91 m) downslope (gradient 5-10°). 

The ohernozem appeared quite typical and satisfactory; nevertheless, 
.. the first chernozem sample analyzed had a fairly high sand content and only 

4.579% humus. 
Between Denisovk;:t and Lubny the steppe is broken by fairly deep gullies 

at the villag·~ of Cherevki and 2-3 versts before Lubny; the gullies dis­
played yellowish loess and chernozem reaching 2-3 feet [61- 91 em] in 
thickness. From the vicinity of Lubny onward, mixed minor woods occur, 

. '" . . . i' . 

consisting mainly of oak. Such forests a~·e especially frequent en route 
from Lubny, via Aleksandrovka to Gontoy (well-known to Russian pedolo­
gists) northwestward, on thQ Udai River~ Many "balkas" occur in the 
latter area, some very wide and deep, usually with sodded walls. 

I observed the following section in one of the fresh gullies: 
1. Chernozem, 2-2 1/2 feet [61-76cm]. 
2. Reddish sandy diluvia.l clay with scattered calcareous veinlets and 

·small crystalline boulders (the upper boulder layer mentioned by Feofilak­
tov), 5 feet [ 1.,5 w' ' 

3. The clay fo:cms an irr,, erceptible transition down to light-yeUow 
typical loess, containing numerous nodules ("dutiks") and calcareous 
veinlets, 2 pebhl~s of filbert size and a few terres-trial shells, so frail 
that they disinte~{rated on touch; this layer is 7 feet [2 .1 m 1 thick. 

The talus of this Pxposure bore a red granite boulder 10 feet [3m 1 in 
circ'..Hll ference. 

The geology of GontBy was described in detail by Prof. F'eofilaktov. and 
I will therefore remark only that the Uclr.d floodplair6(about 1 verst wide) in 
the Contsy area is not coven:d by rich silt (as suggested by Chaslavskii' s 
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rmq;} ~ but mainly by pure white quartz sand wh:i<!h gradun.lly darkens and 
acquires a bluish tinge in tho lower horizon. The sands are underlain by 
vis('ous la,~ustrine- fluvial clay (glei). The soil on the floodplain is every­
where :i:~i an embryonal state. On the neighboring high steppe (bank rising 
a. !Jove the Udai), however, cherno-.:em is often 2-3 feet [61- 91 em.] thick. 
Th~ rliluvium is two- memb;:or,~d, with typical loess on top and boulder loam 
below, and als0 contains calcareous concretions and veinlets. 

In the neighborhood of Lubny, the valley of the Sula River is identical 
with the southern branch of the P'yana at Vetoshkino and Barnukovo, in 
regard to topography and other features. 

!·\.long the P'yana, the high upland bank incised by gullies is on the north, 
while in the case of the Sula at Lubny it is on tht': west; however, soils in ,. 
both localities are not normal. Some of the soils are strongly eroded and 
deplPted in humus and clay, while others have been washed away altogether, 
exposing patches 9f bedrock, sandy loess or a similar boulder layer; yet 
other soils are for•est soils of the Vetoshkino and Ketro.:3 type. Nevertheless, 
practically normal., s0ih; also occur in a similar fashion in places at Lubny, 
as in the northern slope of the southern branch of the P'yana. A sample 
I took half u verst west of Lubny, on a fairly level elevation, is 2 feet [61 em} 
thick and contains 3 .401% humus; the soil is darkish gray. Similar soils, 
of a mixed type~ stretch away from the town west of the Sula over about 
2-3 versts, depending on local topography and parent rock. 

Local inhabitants rerort that an essentially identical pattern is observed 
all along the right upland bank of the Sula . 1 One of the highest points on . 
this bank, once occupi~d by the'1'ortified castle of the famous ,j eremia 
Vishnevetskii (Wisniowiecki) affor-ds an excellent view of the environs of 
Lubny. 

The Sula at this point meanders, ribbonlike, and its alluvial valley 
contains several oxbow lakes; the floodplain lowland ts almoJit entirely 
sandy. Seen from above it hardly seems higher than the riv.er, but on 
traversing the valley along the ro::J.d to Khorol, a gradual eastward rise is 
noted and the floodplain finally merges with the steppe. ·· The rise seems to 
extend over 4-5 versts from the Sula, but h: actually 7-8 versts wide. The 
sons are gray and sandy nearly all along th0 way to Khorol2; a small 
section of a sandy hill approximately 1 1/2 versts from the Sula revealed 
only a thin bed of quartz. sand, of varied colors. 

The territory between Lubny and Poltr:~.va can be divided tcpographiC"ally 
into two unequal parts, the smull'E!r or1e up to the l'vlar'insldi station farm 
(Khorol District) and the larger part consisting of the remaimn~ t::r:'ito!'Y. up 
to PoHava. The forrner terrain is coru;iderably more level than tbl.~ latter, 

I . I 1 l . " I . k " f . . rl· I l .. w uc 1 nuoun( s 1n ml ·as o var1ous SlZl'P. ·~e su )SOli Pn t"outv appears 
the samL' ~andy loPss, with a considerable· incr~ease in the quartz admixture 
toward I >oltava. Chernozem is accordingly darkish- gray, 2--;- 2 1 I 2 feet 
[(il -7G em] in thit'kness, from the 8th verst southwest of Luhny and up to 
Ht>sllPElovl\a (Poltava Distdct). This chernozern appears iden~;_cal with 
till' sam ph· previously met!tioned, which I took at Lubny. After the last 
;tation [ Heshetilovka] bcfo re Pol ta va, the soi 1 s bee orne c1ppr·eciably 

lightt'l'.' in color and progrei-:isivPly mere sandy, so that tht>y barely res(~mhle 
ch~~rnozem in the vicinity of Poltava. The sample I took between 

1 a11J :• 1-:\iaslav>kli's lllilp shouiJ b.: corrcct.:J ;wcor!.lirh.•.iy. 
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Kurilekhovskaya station and· Poltava, 5 versts from the former,· is 1 ft 10 in 
[55 em} thick and contains only 2.86.5% humus; it is apparently very sandy . 

.-\ certain exc(!ptiori to the general rule occurs in the neighborhood of thE~ 
Khorol and Psel rivers which I crossed on my way from Lubny. However, 
these cases ar2 identical with the banks of the Sula described above. The 
alluvial valley of the Vorskla River at Poltava iB wide and very sandy, and 
uriremarkable in structure. 

The first. third of the road from Poltava to Kremenchug lies on the sandy. 
VC>ry h~Jly left bank of the Vorskla and the railroad excavations reveal sands 
:-;;omctimes 15-20 feet [4.6-6.1 m} deep 1 Sandy hummocks are fairly 
common along the !"oad and the structure of those between Pereshchepino 
station and l3eliki is especially interesting. A section (ciescribed by me 
elsewh8r•}) showed the lower two thirds of these hummocks to consist of 
fine unbedded quartz sand reaching 10 feet [3m} and mor..:: in thickness, 
covered by a darkish- gray vegetal layer sometimes reaching 2 1/2 feet 
[ 7G em) in thickness. This sandy chernozem was formed in situ, since 
like any other chernozem, it forms a completely imperceptible transition 

'' to the subsoil. The hilltop is cnvered by another layer of pure colorless 
sand; this surficial layer sometimes reaches 7 feet [2 .1 m) in thickness. 2 

Some minor woods still exist on the left bank of the Vorskla; they were 
certainly more numerous in the past, as indicated, inter alia, by the 
following communication of the local "zerr.stvo" worker, Mr. Kvitka. When 
the springtime nood of the Vorskla undermined its banks at Kobelyaki, the 
undermined sections revealed "huge" oaks, almost horizontal, and dis­
tinguishecl~by their unusual hardness and nearly black color. 

The vegetal layer is indeed far from typical over the entire territory; 
it is gray, despite a thickness of 1 1/2-2 feet [4 5-61 em] in places. Ai: 
some points, the soil is literally incipient and it becomes darker only 
toward the i<.obelyaki station. 

After crossing the Vorskla near Kobelyaki, the railroad nearly traverses 
the Vorskla- Psel divide. This territory is quite different. The terrain 
is morf' nearly level and steppe-like. The thick layer of fairly typical 
cherno~em i::. overla,in by "white eye", reaching 10 feet [3m] of depth and 
more; arboreal vegetation is extremely rare. I took a soil sample near 
Panovka, 3 feet [ 91 em] thick and containing 3. 73% humus. This pattern 
exists until re-entry into the Psel and Dnieper valley, where sands and 
sandy soils once again stretch all the way to Kremenchug. 

Kremenchug is left of the Dnieper, at the beginning of the alluvial valley 
which is 2 -3 versts wide at this point and normal in structure. Low dune 
hills occur in some places near vaguely outlined old banks. 

The town has twice been inundated by springtime noods in this ce ,tury 
(in the 1840s and in 1877). It is thus impossible to determine the boundaries 
o! the riv1..~r alluvial deposits on the q~.c:;.i.s of the area flooded in spring. 

In order to study local soils in ;greater 6etail, I travelled beyond the 
settlement of Kryukov (opposite K remem:hug) to ~he adjacent steppe, where 
the topograpi1y is of the Aleksandrovsk type. I made an a~tificial section 
approximately 3 versts west of the Dnieper, in the upper third of a very 

1 Tchcrlli)ZCrnL' de la Russie d'Europc. [St. Petcrsbour)!. VJ7~J]. Fi~ure :_:, 
2 This pht•nornenon is common in the: tcnitory of dune fnrmatH,ns 111 lxHlt northern and southern Hussia and is 

o;plai,Jcd by interruptions in the ~roh·th of dunes. 
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gently sloping hill. The Kr·yukov chernozem is 3 feet [91 em} thick and more, 
and its appearance indicates its affinity with typical chernozems. lnve~tiga­

tions disclosed a fairly large conterl~ ur ..... oarse quartz grains and 2.677% 
humus. The subsoil is sandy loess containing lime nodules (" zhuravchiks"). 
In Kre-menchug and down the Dnieper to Ekaterinosl.av numerous outcrops 
of crystalline rocks occur in the Dnieper channel and on its bank. However, 
these rocks cannot bear chernozem; they are either washed by springtime 
flood waters, pl'OjP.ct in such a manner that plant residues cannot accu.cflu- . 
late, or else have only receEtly appeared. 

I traversed the Orel·-- Khar' kov- Aleksandrovsk and Zolotonosha­
Khorol-Poltava -Kremenchug routes in 1877. The pr-incipal conclusions 
of my trips are as follows: 1) the classification of soils over the territory 
into rich, sandy-loamy, and ordinary chernozem, as indicated on Chaslav­
skii's map, is not justified; 2) all my samples, except for the Lozovaya 
and Pesbchino soils, contain less than 8% humus, and are thus much poorer 
than the chernozems of central Russia and east of the Volga.. The second 
conclusion is surprising, since it strongly contradicts the accepted views 
on Ukrainian soils; it is so highly significant, both scientifically and 
practically speaking, that I visited the area once again, in 1881, for a more 
detailed examination. 

Belgorod-Graivoron- Bogodukhov- Akhtyrka­
Zen'kov-Gadyach -Romny- Bakhmach 

As has been mentioned, I was not quite sure that the sample 1 took near 
Belgorod was completely normal soil, and suspected it to have been eroded 
r~onsiderably. This was one of the reasons for setting out from Belgorod. 
f'or the first 4-5 versts, the highway from Belgorod toGraivoron runs along 
the left bank of an insignificant tributary of the Donets. On both sides of the 
highway (the river being on the left), bedded sands are visible, with 
silvery mica spangles abounding among the fields. The soils are 
naturally gray, rea<!hing as much as 2 feet [61 em] in thickness. Rye 
growing on thesl"' sands in 1881 was as successful as in the neighboring true 
chernczem steppe. At Bolkhovets (7 versts northwest of Belgorod) the 
road rises rapidly to a very high, extJ.·emely hilly plateau which is the 
water divide between the systems of the Donets and the Vorskla (a tribu­
tary of the Dnieper). Where the width of this plateau does not exce_ed 10-
15 versts, it is traversed by the highway to Graivoron. . .. · 

Barbot de Mar11i gives the geological strudure of this territory at the 
village of Bolkhovets as follows: 

•. 

I. Loess ........................... 8.00 rn 

2. Light~grrenish sands ...............•. 1.80 m 
:l. Whi tl" sands ....................... 0. 7 5 rn 
4. · •Jch~·rou5·yellnv.· sands .......•.•..... 1.70 m 
:). Greenish-gray sand~rnnc .............. 0. 7.') rn 
1;. Thl' same sar;dstnnl:, lnnsL·r ............ l.OO rn 
'1. CIJ.•II\, Jov.·n ro tht· font of tht· )!,ully 

170 

' 

1 

l 
~ 

J 



··r:-

At B~ikhovets, Sl'.tndstones Nos. 5 and t1 are somewhat argillaceous. finely 
granu~~a'r, and in some places slightly ralcareous; "minute spangles of 

. silv0ry mica are scattered over the greenish-gray background I;, yellow-
Li J\vn spots and cone entric patterns, oft;::n with a cylindrical hole at their 
center .. also occur"; he also mentions that i;he same sandstone in the 
Darkhatnyi gully (approximately G ver:;;ts NNE of Bolkhovets) is already 
medium- granular, and contains in addition to the above-described features, 
"beds of bluish- gr~y hornfels concretion." 2 

This sandstone (silic\~ous clay, trjpoli -like marl according to Blede) 
occupies vast territories in the Ukraine, "possibly stretching from the 
Dnieper to the Volga." 3 Obviously, its effect on the nature of local soils 
is considerable. 

The loess mentioned by Barbot de Marni reached such thicknesses in 
the lowest margins of the plateau (Bolkhovets itself is in such a margin); 
on the divide itself it is much thinner and sometimes disappears completely. 
The soils seem to lie directly over weathered bedrock. i ~e., on yellowish­
red light- textured loam or sandy loam. 

The descent into the Vorskla valley begins approximately 2 versts before 
Ta.marovka; soils are very glei -like whe1·e the large village is located. 

I sampled the following soilE between Belgorod and Tamarovka (Belgorod 
District): 

1 . Ten versts beyond Belgorod, halfway up a barely perceptible slope 
in one of the highest portions of the plateau; . 15 --20 years ago, this area 
was a feathergrass steppe; the soil thickness is 1 ft 6 in [46 cn1] and it 
contains 6.047% humus. 

2. Two versts westward, under the same conditions in a perfectly level 
plow land. The soil thickness is 1 ft 11 in [58 em}. and it contains 4.231% 
humus. 

3. Two or three versts before Tamarovka, on the slope of the plateau 
towards the Vorskla, on a level pasture; the thickness of chernozem is 
2· feet [61 cml and it contains 5.46% hum'us. 

All these samples appeared to be typical chernozem in the field; however, 
upon drying Clnd comminution their color be;~'ame analogous to the color I 
indicated on the schem;J.tic map. 

For the 40--50 versts between Tamarovka and Graivoron, the highwaY 
runs along the low left bank of the Vors!da 1 -2 versts from the river until 
Borisovka, and then 2- 4 versts av:ay. Over the entire route, the structure 
of the Vorskla valley and its vicinity co,lformed to the type which I studied 
in great detail near Graivoron, BorisovKa, and Tamarovka. 

The most distinctive part of the terri' Ol'Y is the rising right bank of the 
Vorskla. It forms a transition to dry ro,Jing steppe away from the river; 
the steppe is covered by typical normal (·hernozcm in some places. How· 
ever, the chernoz~m becomes progressively thinner toward the bluff, and 
chernozem patches alternate more and n1 ')re frequently with outcrops of 
the bedrock which constitutes the entire L luff. These abnormal Goils on the 
right bank of the Vorskla retain numerou~- minor forests with deciduous trees, 
often visible on the bluffs as well. The b.•.uffs sometimes contain small 

1 H.o rh ,,, .J e 111.1 r 11 i. c.coln~lchc>l<it• i~slnlovaniya <'l l:,,rska d\J T.l)!,llH<'ga (Cl·nln~ical Inn·sti~~alillil 

fr,>lll Ko~rsh '" i .•• :.t:lfll,C). rr- .lii! -- llrl, Ttll' silwr sp;m,:h s I'CC!ltring in tlll' lklgorod Soils rrt1hahly 

olfiglli.Jll'd in thi> \,ll!cfSIP!Il', 

z .1:1-1 J !hi,' .. nr. ·;,,r ·- ·~~~·L 
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accumulations of deposited chernozem on small terraces and depressions, 
the chernozem being mixed with the bedrock pebbles. 

The highway from Tamarovka to Borisovka runs along the exact boundary 
betwP.en the Vorskla floodplain and the gentle left slope of the river, 
although it retreats southwest considerably between Borisovka and Gr:::livoron. 

The Vorskla floodplain is boggy in certain places, more rarely sandy and 
abundant in SJnall oxbow lakes. Its gentle, broad left slope equals the 
height of the right bank only at 5-10 versts from the river, by visual 
estimation. Along nearly the entire route, ruts and excavations disclosed 
sandy-loamy darkish- gray chernozem 2-3 feet [61 ._ 91 em] in thickness. 
A sample I took 1 verst' west of- Borisovka contained 3 :864~/o humus; this 
is certainly the case in regard to other soils, except for an area appro~i ·­
mately 5 versts southwest of Tarns.rovka, and in the vicinity of ··:olovkino, 
where the soils are extremely sandier and lighter in color than the' Borisovka 
samples . 1 

Man-made mounds are fairly common along the route. Some of them are 
at the very roadside, near the river; a road may have pas::;ed this way in 
ancient times as well. Other mounds are visible on the left, on heights 
amidst cornfields; owing to their location they may have served as vantage 
points. 2 

1 One of the largest mounds was halved completely, to ease the traffic from 
Tamarovka to Borisovka. The section thus created made it clear that the 
mound consisted of excavated homogeneous chernozem; no traces of 
depressions around this mound are seen. It was therefore impossible to 
identify any normal soil on such chernozem mounds. · 

The steppe between Graivoron and Bogodukhov is nat, with no ''balkas", 
water bodies, villages, or forests. The only variety is lent the landscape by low 
mounds occurring exclusively at summits of the steppe undulations. The 
mounds are distributed so that several are visible from the top of each 
one. 

The soils appear to be most typical cherno~em. Samples which I took 
3 versts south of Graivoron and 20 versts further southward revealed a 
thickness of 2 ft 6 in - 3 ft [76- 91 c··in=[ ~nd humus contents of 7.585 
and 6.59i'T.'~, respectively. Not even a trace of a boundary is visible between 
the different chernozem soils indicated for this territory by ChaslavskiL 

The fallow fields appear identical to those described above. No traces 
of the previous year's stubble are seen on such fallow. 

Approximately 3-4 versts before Bogodukhov the steppe descends 
toward the. valley of the Merla River; Bogodukhov is situa.ted on the 
northern slope of this valley. The terrain becomes progr(!ssively more 
hilly and traces of over growing by an old oak forest, now almost completely 
cut down, are visible. 

While ascending again into the neighboring steppe, traversed by the 
highway to Akhtyrka, oak forest 1 I 2 -1 verst widf' was seen on the high right 
bank of the Merla; similar minor forests are also encountered approximately 

1 
On fir,· territPr\- bct\o•l~cn Belgorod anJ c_;raivnrnn. Lillo~>• fil·lJs (local name, "r<:>ulsk.l") ~o;ere covncJ hy 
.1 rn.r~> of tllistk~ r•·.1cllin~ 11r t\1 I l/2 ar~hins [I.! rnj. The thi~lks ~>ocrc .tlrr:osl the snlc H'>~l'tali~>rr 

"ith trrrJc'r>!r,n-rh ,,r llll•> ~rassn arr>carin>: in pLlc•_·s bcn .. -e~·.fl the stalks. I recall n~1 such scene ill IH>ncb:rrlll-
.. :t..'!!; Hussl~l. 

2 Tlk .:cntlv sl•'rin~ kft ~idl· ,,f lhl• Vorskla IIIIlS! havl' hn·n bare nf forests at that timt, to rn.1kl• such lonl<out 
[h',lltS II>l'flll. Atithnr. 

17~ 

l 



10 versts west of Bogodukhov. The soil in all the~e lo<~<:.~.lit:i.e£ is g-~·'ay. iu: 
thickness is 1! 2- 1 ft [ 15 - 30 em]. It is underlain by atypical sandy loess. 
The terrz.;in from this point up to Akhtyrka is a dry, slightly and broadly 

. undulating steppe, similar to that on the Vorskla -" Merla divide .. 
I took a sample at the 8th verst west of Bogodukhov. 3 ft 2 in [ 96 em] 

thick and containing 6 .425o/o humus. 15--20 versts from Hogou~khov 
hundreds of artificial mounds and embanl<::ments appe~~. Scme of them 
undoubtedly se1"".red as fortif:!.cations, as evident from thetr shape: most arc 
situated on ridges and served as vantage points. They af;e probably 
considerably more recent than the "balkas", since they are located on local 
water divides. · 

The territ .· :~y between Akhtyrka and Zen' kov is relatively abundant in 
forests. Tl1e first 12 vcrsts of the highway largely traverse a sandy low­
land. with rare bogs. This lowland apparently forms part of the Vorskla 
floodplain which abounds in oxbow lakes at this point. At approximately 
the 13th verst the road ascends to a very hilly terrain which stretches up tc 
Zen'kov. From the outset of the rise, the te.~."rain on either side is com­
pletely forested. Beyond this forested territory, at the 14th verst, I took 
a soil sample on a level fallow field in the Lebedin District; the soil is 
3 feet [ 91 em] thick and contains 3 .024% organic substances. Similar 
chernozem and a. subsoil of atypical sandy. light-yellow loess continue up 
to Zen'kov. At the Ka~henovskaya station I took a soil sample in a small 
oak wood;) this soil is 2 ft 9 in [84 em] thick and contains 5.709% organic 
subetances. For the first 5-6 versts northwest from-Zen'k-ov, toward 
Gadyach, the terrain is relatively very hilly and iflC_lude_s r~~"e minor 'woods. 
This is again followed by typical dry steppe with abundant i.histles. Only 
at approximately 2 versts from the Masyukovskaya station does the high 
steppe form a gradual transition to low steppe, which rhay form the gentle 
low ~:>lope toward the Veprik Hiver. The terrain descends, step-like, 
approximately 7 versts beyond Masyukcvskaya station, and the sand content 
of the soil increases visibly. ;:' 

Tht> soils en route are represented by a sample which I took 7 versts 
northw<:st of Zen 1kov; its color is darkish -gray, thickness approximately 
2 ft 6 in 17£1 em J, and humus content 3.024%. Moreover, Mr. Filip' ev 
supplied me with n sample of darkish-gray chernozem, 4 feet [1.2 m] thick 
and w·:ilt :l.B~% humus. taken from an estate on the Veprik. The territory 
lyin,.~ IJl'twt_.•tm the last step and the Psel River consists in its first half of 
dt·ep loosl..' quartz sand overgrown by old mixed forest and in its second 
half conbins the Psel -~oodplain, partly sandy and partly boggy. Of this 
for·e~;t, I 717 dl'ss)atines are the property of the Veprik Company. "In 
tilt> t·emott• past the predominant species was probably Scotch pine (Pinus 
s i 1 vest r is) but very little has been preserved. The predominant speciC>s 
today in thp Vepr·ik forest are oak (Quercus rob u r and Q. p e d u nc u -
lnCn), birch (Betula alba), aspen (Populus tremula)and occasional­
ly l'lm (Ulmus campestris} and linden (Tilia parvifolia); the 
mo~t common shrubs are blackthorn ( P run us spin o sa), alder buckthorn 
(Hhamnus frangula) and spindlctree (Evonymus vulgaris). At 
presc·nt, the low- standing oaks are being cut down and gradually, quite 
succl•ssfully. replaced thanks to artificial afforestation by high- standing 
pine. Tlw soil under forE>sts is usually clayey- sandy or sandy and rarely 
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chernozem; ho .vever, the sand sometimes thickly covers a layer of cherno­
zem which is the predominant soil on the fields along Veprik." 1 

Gadyach is on the high, bluffy right banks of th-e Psel and Grun riverr:, which 
appear similar to all high right river banks in the Poltava Province; in 
this case, however, it is not overgrown by forest. In the course of the 
steep climb from the Psel valley to th~' town, the bank is clearly seen to 
consist very largely of various sandy rocks, covered by a blanket of 
atypical sandy loess: the thickneE:.iJ of chernozem reaches 3 feet [91 em]. 
A sample which I took 4 versts north of Gadya~h contained 3.495% organic 
substances. The territory from Gadyach via Romny to Bakhmach is an 
extremely monotonous steppe, bare, dry, level as far as Homny and 
abounding in minor woods along the right bank of the Romen River and also, 
to a certain extent, up to Bakhmach, where small groves occur north of 
Dmitrievka on level areas. The Khorol and Sula rivers, which I crossed, · 
respectively, at Lipovaya Dolina and at Romny. conform in structure to 
the general river type of the Poltava Province; the bluffs of their banks 
display very sandy loess throughout. The soils ~n route are identical 
to the following two samples which I took: 

"1. 15 vcrsts south of Romny, on level fallow, A + B = 2 ft 6 in [76 em], 
with 5.450% humus. 

2 . Bakhmach, old level fallow, A + B = 3 ft 3 in [ 9 9 cmj. with 2 .8 0% 
humus. All the mounds encountered are situated on steppe ridges. and 
some are surrounded by forests. This circumstance may point to the 
relative youth of the arboreal vegetation. 

Average humus content in all 26 samples rnay be taken as approximately 
5o/o 2; average thickness of soils (28 samples) is 2 ft 7 in [7 9 em]. 

The following results are obtained by subdividing all the soils according 
to Chaslavskii' s map: for rich chernozem (1 0 aamples) average humus 
content 5 .85%, maximum content (south of Graivoron) 7 .58o/o, minimum 
content (Borisovka) 3 .86%. average thickness (9 samples) 2 ft 5 in (74 em]; 
for ordinary chernozem, average humus content (7 samples) is 5 .56%, 
maximum (Pesochino) 8. 78o/o, minimum (Ekaterinoslav) 3 .21 %, average 
thickness (10 samples) 3ft 2 in (96 cml; for sandy-loamy chernozem (9 
samples) average humus content 4 .30"/o, maximum (Kachenovskaya)5.70o/o, 
minimum (Kurilekhovskaya) 2 .86%, average thickness (9 samples} 2 feet 
(61 em]. . 

The previous conclusions (p. 170) as regards the general character of 
soils in this territory may thus be assumed valid, and the present subdivi­
sions of local soils must be completely abandoned, temporarily

1

• 
3 

1 fi I i p 't' v. ~z Gadyachskogo uezda Poltavskoi gubcrnii (Gadyach District of the Poltava Provine•.!}, pp. f>8-
~9. 

" This result w·i!I be modifieu upon additional analyses~ but the v.:niat:on will certainly not exceed the !irnits 
of •1-tio/o. 

3 I say "temporarily" since future chemical analysr.s l'o'iil certainly establish the cxistCIICC of several type!, 

in local soils as well. The local indexes which form the basis of Chaslavskil's work may be relatively 
correct, but any evaluation must take the iollo~~int: circumstances Into .1ccount: I) local inhabitants al\.;ays 
refer to extremely lir~lilt'd areas i1i1J their scale of comparisn11 is very small; ;;n observer fallliliar with 
soils of tilt• Obnyan ;u1J BelgoroJ .;;;<triers on the one hand ;111d with soils along the IJ<)rthnn cherno:~.ern 
boundary (Chcrrugo\1 Pwvincl') on tlw o·.hn hand will reg.uJ the forll!<.'r ,1s r!d1 chcrnozun; '2) the term 

"rich l'lwrn''·~l·rn" lllil)' he assi)incd to wil on the ba~is of its fertilit;·. which is ht•ll i<rHwn ro deper.J on 
rnlld! lii<Hl' !.);Ill ll;lltll;i! rroJ''lt.'rtieS of Sc>iJ ;l!Oill'. .o\tlt;!<)(, 
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The predominant colors of this soil conforrn with the colors indicated 
on th~ schematic map. 

To compl~te the examination of this area, analyses by Schmidt are 
given below of Pesochino soil (Khar-rkov) and Belgorod soil; the 
fi:i·st sample may be considered typical of loamy soils on the left bank of 
the Dnieper while the second may be regarded as typical o£ sandy learns. 

B. fUGHT BANK OF THE DNIEPER AND BASINS OF THE SOI;JTHERN BUG 

AND DNIESTER RIVERS 

This region includes the southern larger part of the Kiev and the Podolia 
provinces, the western half of the Ekaterinoslav Province and all of the 
Bessarabia and Kherson provinces. Chaslavskii states. that the region has 

Locality 

No. 

Sampling depth ..•....••.•.. 

Hygroscopic water lost at 10o•c 
by 100 parts of air~dry son: •••• 

Hyg roscopic 'water lost at 100- . 
o·c .. . . . " . . . . . . . "' . . . . 

Orga nic substance$ (humus) .tcgcther 
th zeoJHe water . . . . . . . . . . wi 

Mine 

K~O 
Na20 
CaO 

MgO 
Mnz 
Fc 20 

ral constituents ••...••••• 
. . . . . . . . . . . . . . . . . . . . 
. . . . ' . . . . . . . . . . . . . . 

. .. . . . . . . . . . . . . .. . . . . 

. . . . . . . . . . . . . . .. . . . .. 
o, . . . . . . . . . . . . ~ . . . . . 
, . . . . . . . • • • • t • . . . . " . 
. . . . . . . . . . . . . . . . . . . AlzC\ 

co1 . . . . . . . . . . . . . . . . . . .. 
• • • ,jo • • • • • • • • • • .. . . . . 

. . . Pz~ 
so, 
NaC 

J) s 
h) s 
Qua 
CaC 
r..:.1 3P 
CaO 

. " . . . . . . . . . . . . . . . . 
l. ..... . . . . . . . . . . . . . . 
ilick acid "u SiOz . . . . . . . . 
ilicic acid = tJ SiOz .... . . . 
rt z sand i nsolublc ! n Hf ... . . 
(1! .. . . . . . . • • t • • • • • . . 
zOa · . . . . . . . . . . .. . . . . 
{rt•siduc combined with SiOz 

lmrnie acid and 

Nitr' ''bO:: II . . . . . . . . . .. . . . . . . . 

.. 

Vlll3ge of Pesochino, Belgorod, Kursk Proviuee, 
near Khar'kov pa~tnre 

5 6 7 8 9 10 I 1 

up to 8" 1-3' below up to 5" 5-L.l" 2-4" 2 sazhens 
[20 em] [30- 3'2" [13 em] [l~- [61- [4.3 m] 

I 
.· 

I 
I 

91 em] [96 em] 28 em] 122 em] (white 
chalk) 

6.88 6.19 7. 72 3.81 2.80 4.91 0.31 

Total contents of 100 parts of soil dried at 1oo•c (total constituents 
soluble in HCI and HF + quartz sand insoluble in HF) 

:r--, . ' 

0,800 0.522 0,575 0.263 o. 632 O.OBO 

11.905 4,151 4.034 6.527 3.412 2.638 0.518 
87.295 95.214 95.444 92.898 96.325 96.730 99.402 

2.276 2.547 2.258 1.367 1.260 1.405 0.093 
o. 782 0.663 0.863 0.349 0.275 0.230 0.043 
1.206 0.931 0.910 0.676 0.599 1.334 54.525 
1.172 1.450 1.181 0.488 0,59'1 0.818 0.158 
0.104 0.122 0.021 o.oa8 (' .022 I 0.048 9.020 
3.085 3.996 4.911 l. 746 1.620 3.059 0.112 

1 o. 996 12.336 ' 14.670 5.654 4.923 5,671 0.402 
0.029 0.016 0.006 0.014 0.045 0.014 42.67b 
0.171 0.118 0.104 0.118 0,088 0.114 0.052 
0.003 0.002 0.003 0.003 0.003 0.002 0.001 

.• 0.003 0,003 o.oo:J 0.004 0,004 0.002 0.002 
9.197 14.15f:k 19.23i 5.997 8.374 13.862 0.561 

43.842 46.806 ·! 3.'1.875 ~8.334 4.'),675 6.5.303 0.158 
14.429 12.066 15.40~ 38.060 32.840 4_868 -
0.066 0.036 0.014 0.032 0.102 0.032 96.987 
0.373 0.258 0.227 0.258 0.192 0.249 0.114 

0.961 o. 771 o. 779 0.518 0./'.38 l. J 31 0.1 .') 1 
0.461 0.059 0.051 0.188 o.o94 1 0,041 0.010 
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a remarkable variety of soils, and he used 24 out of the 32 soil symbols in 
the part of chernozem Russia beyond the Dnieper. Seven soils predominate: 

(a) Rich chernozem occupies the centerofthe region, mainlyElisa'\l'etgrad, 
Zvenigorod, Uman, Anan' ev, Balta, 01' gopol, Ushitsa, Kamenets-I('pdol' sk, 
Khotin, and other districts .. This is an irregular belt, widening slightly 
from east to west, where rich chernozem is in some places replaced by (b) 
clayey chernozem. This is especially widespread in the Vinnitsa, Letichev. 
Litin, and Proskurov districts. and also forms a narrow strip along the 

<~"c_';ol=e.ft bank in the upp~r reaches of the Dniester,,Hiver ~ Both to the north and 
to the south, the rich and clayey chernozems are supplanted in some places 
by (c) ordinary chernoz.e:m and in other places by (d) sandy-loamy--loamy 
chernozem. These are in turn replaced (further north and south) first by 
(e) gray soils and then (f) no:r:-thern loams and (g) sands. This general 
pattern, becomes intermixed in places. , 

Chasiavskii' s scheme 1 of soils in southwestern Russia beyond the Dnieper 
was partly based on work done by cadastral groups and descript~ohs given 
by officers of the General Staff, partly on maps cornpiled by the offices of 
local government estates. a.nd mainly on "information collected by the 
expedition for the investigation of corn production arid trade in Russia." The 
latter data are recent and se-em the most detailed, and we shall t~erefore 
dwell exclusively on them. · 

The Kiev Province2 may be subdivided into the following/thre~> belts~ in 
respect to soil character: a) northern, }?,) central and c) southern. Belt (a) 
is "sandy..: boggy; it includes the Kiev Pol~sie and encompasses the larger 
part of the Radomysl District and the northern part of the Kiev District. 
almost reaching the Kiev- Zhitomir h~gkNay. . . Th~. soil is sandy, especial~ 
ly in the northern part of the Polesi~; after forests a;re cl~ared, the soil 
consists of gray sand which becomes depleted and gra'dually converted to 
yellow and white sand." This is an area purely northern in character. 

The central (b) "sandy-loamy and loamy belt .is sometimes admixed with 
chernozem (gray soil). Gray soils include all the gradations from sandy 
and clayey soils to pure chernozems, the soil becoming progressively richer 
southward. This be!lt occupies the south of the' Radomysl District. the 
center of the Kiev District and the north of the Vasil 'kov and Skvira districts. 
In the north it merges with the Polesie sands and in the south it forms a 
transition to pure chernozem." This constitutes the northern boundary of 
the chernozem ZtJne ~ c .. 

The southern (c) ~'chern(' itm belt includes almost 10 southern districts 
of the Kiev Province. Chernozem is thickest in the Uman and Skvira 
districts (with the exception of the northernmost portion of the latter), in 
the Tarashcha District, and in parts of the· Zvenigo!'od, Lipovets and 
Berdichev districts. The cereal crops are represented almost ex·clusively 
by wheat and hardly any rye is sown. The Uman, Zvenigorod, and Skvira 
districts are consiclp_rQd the mo8t fertile sections of the province. covered 
by a nearly uniform thick layer of E-xcellent rich chernozem. 11 _However. 
not all the southern part of the Kiev P1•ovince is covered by cherno:t:ern. 
For instance "along the Dnieper, from Kiev and further south a sandy belt 

1 Do k 11 c h :tl' v, K.:trtP~rafiya russki!<h pnchv (Cartography of l~ussian Soils), pp. 1 -!i7 (St. i'ctt•rsbur,(!. tB74]. 
2 Thl· Jt:seriptillll of soils in the Kiev anJ the PoJolia provinces 'iS n1:'Jc by Chaslavskii ;Jeco~rJin~~ to 

"~l.lwri;tls C<l!lectl·d hy a Ml:lllht:r llf the Expt·dirio;l for lnvc>ti.•~auon of Tr.:tJc ·and lndmrry"( ~hrcrialy, 

StlhU;O~Iye chknPtll t•ksrwditsit dlya isskdnv;w;ya torgnvli i prnmyshtennostt) by Prof. Yu. E. Yamon. 
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stretches n<:>arly to the Kanev District. In the la.ttt:r, the :·iverbank is 
covered by loamy-chernozem soil, fol.!.owed by ''l lowland belt along the 
Dnieper and covered by sands and l:>o~s. in thf~ CherkaGsy and the Chigirin 
districts. A sandy belt al.so stret ... ··.et• 2:i.o11g the left bank of the Tyasrrdn, 
almost from the small town of Smela in the Cherkassy District, up to 
Chiglrin, and another sandy belt alon:~ bd.:h b:-:nkH cf the Sol:; River in the 
Lipovetr:~ Distl'ict, begirmint,; in the Berdichev District arcd proceeding into 
the PodoHa Province.'' 

Podolia Pt'uvince. Tn.:1 dimat! is ra '/Ortat:!.(;' for field cultivation of melon 
and watermelon aln,ost throughout the pro,Jrir>ce, r,nd c~ grapes and malz"l 
in certair:. plar~es. The rich soH, h!lly tm"rain, aLund~nce ofwater, prr•aence 
of forests, •~ncl fi.iUilly, tht> der,iJe popvlat!<.m greatly enhan,·e t1H1 a gricdture 
of the Podolia Province. 

The soil 'Jf the PoC:iolia Pr·ovince is Rlmost enth·ely eh~,rnczem, eith\'r 
pure cr admixeci with sand or(claytc a cert~l::i.n extent. Sands o~:cl"'' onb i.n 
the (_.a:isin District on ~he bank~> of th~ S'Jr• Hiver, ecpedally on its left 
bank; stretch;.ng a wily from the river. the 111anjs forJ.11 a tr&nsi .ull ~o IJP ndy 
loa.m, loam, loamy and clayey chernozf>m. Sancis occur alsiJ in some 

__ p_laces in the Baitn District on the banks of l',:he Kodytaa anJ S~vJ·cm l"i"ers, 
and bur.;s ·-in- sorn~ plac~s alr.•'l'>" i.ne Yagorlylk and Kor!yma !'ivt>rc;. '7'he 
p:r-o\'lnce :!.s clea1·ly divi.ded :1:1 lwo as :r,c;gard.\s ,;oil character: tht' sod;1r.:rn 
part inel11des the l3c.>Jtr~ anrt most '':Jf Utt' Ol'gtop.>l districts, and ihc n'1':·the;·r. 
part cor..;ist.; of the r~me.inlng ten districts. 

'!'h~ sr,uthern part \& of .!ltej::,pc natm."~?, "" tr'~cl"~t~a plain r:mfiPring from 
lack of water ar,d frec;uent drOJtghtu ThP JC\iil is mostly loos.:: ·~·•.a:·.-.o:;:EH11 
adm'xed with saur:l or loan1. Crop :;ield:< on ,,h!"se soils a;·e o·;\E:n P0ot· in 
dry Slln<rr.ers, wr.ile (•J~ceHem in vet Sl'l"lmt:lr:s Clayey, vise ott& .:hernozem 
al&:o occurs in thEse dietr:(;ts. 

The north~:;n, part, of the province, on thP oche~· hand, 1s ~-dEy, incised 
lJy rivers of vm·ying shwr,. F'ore:>ts are ,~,'JT:Itroon and the soil. ~El a mixture 
of chernnz"!m w:ith variable amounts of c:..ay. Crop ;,i,~ld!'! a::<: ihere:fore 
better assureri, nnd the main C!'Of' ln thtfl pzu:·t c! th•~ pl'OVif,CI': C1JllE'iSt& Ol 
··rt':'at for marketing, Two main spedes r;,~· <'Hoi~~; r."ay be di&tin~.uiF•htt1, t:~(; 

_prGdominantly chernozem soil. co•Jering t:i:e J,l;ft ba 1k of t\1~· Bug, and tl • .; 
-weste.rn ancl sot:thwestern dl~tricts along the Dai<'-,>Cl', aml the loam.~ 
cn(i::-nozem s<Jil on the right side of th··'l B •. !~ d.nd ir. :h-~ center ol' the p:..·o.,.incP. 
The lu.tter soil is the mcuntai.nons, fores1 'Jd 'i.e I' r;' .ory oe ~up;yl.l'lg the gre.~.cc •· 
pal.; of the Letichev anv:! !-itin distriC;ts, the west•·rn pans 01: •he V iHnit;d<'. and 
Brat~lav districts, and thr no:otlw rn o;:r~~s ot th,~ i'Jova:tr• U :;a;.tsn., Mncii~e, . 
and \'ampol districts. It is fotlnd furthf•l' aJq.r.<l :he hcigtrts 'ch;;·oHgh th'::: 
01' [;O!=()l ;~nd the Balta ciistricts, formm;{ a prO[' !'~<;<>ive tr'1 :,~;itw<t t:, fertile 
clf:yey ahd rich che-rnc::..em r.s th.J tE!rl:'ain i.!a,tte 1~:, 

Loamy all:d sa>idy-loar.1y ch"!.cmJ'?.<HV ~cil•'l ~.tr~~ c.ls'' fcu,1d <ll,m,~t.h;" UutG~te.· 
tn th(': Noveya Ush1tsa, M'~lgU•!V, and Yanl;-:wrc ri<e<t:·ic~,,. TL.;- <J<Jil ir; the 

--1:~est of the province is che.rno~em,. vtith ti:t v::tr--·!..1b.t~,~ udn1iJP~U:t"G of r-l;l/~ 'Tr~c: 

r'd1est chernc;zem hes m :t wide bP1t tllt'·"J•til{h d;(;> ~"nirnl portlf'l•.B 0f t: e 
Yam.;:wJ, Mogilev, aml N•:>vaya t:t;;hHsa aist~'''-' ., •'Jo rntir•:.; Kmn.anet·l­
Podol.' sk Distr!ct and the Pro:;!< urc·v D!si.df''t !? } . 'I he JUtt<>i.' is c,.JV<.>l (;d 
a?.most er:ti1•ely (?)by c; l'ich (·h~r-Eoz•.,rr. sol:l ::n.d ,~> tlw most f.':-til·~ p',-\rt 
of the pi!'cwince, h: ,;ome plac0r: in th·~ f'Nlo:L3& frJvin~~P "b~:-lief in thd 
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richness and ir,exha>lstibility of the soH is such that many landowners are 
vigorously opposed to manuring; many lease contr11cts include a condition 
that the lessee du~np farmyat d manure into gullies rather than spread it 
on the nelds." 

l\IauU'-'~ng is practiced ir: t!Je :1ormal run of agriculture onl, · in the central, 
less fortlle par~ of the provir.ce 1 

Cl!E.slavskii himself regardea the abo 'I·! information as vnsatisfactory, 
desoit.e ts relativ<~ detail. The dE.•sc£ipti:)'1. of soils in the V.:iev, the Poc.'olia, 
and t:. ~ Bessarahia pl·ovince.J, gi.vfn abovE, is, of course, based on reports 
hy the local populv.tion. and theso,: pe~~sona: observat:..ons are not r,uppol'ted 
by ::;.na.lyses, mt:?asvrements of soil thicknesses, etc. 

De1-1pite similar shortccmings, besides a somewhat involved presentation, 
found in Grossul Tolstoi's de:~cription e:f soils in the Kh.arson ::1;1d Bessara­
bi:?. provinces, 2 certain observations art:? so appropriate, typical and 
confor~ant with theoretical r·equirmnentP thac this work will be examin~d 
bf;low in 30me detail. 

In Gross·JI-Tolstoi' s Il'ap, showil•.g the "c.:istribution of soils from the 
Prut .o th•! Ingul", Novorossiya is d1vided into four pedolvgical belts 
st.retd.ing from w<:st to e«st, nearly para11el to the northern sho~·e of tht 
Black S~a. 

The richest belt (IV), de;:;iguated a~:: "t~Ul' chc:rtiOZcrn belt" whid1 
.Jroduces equa.ll;y good yi,lcs oi "wi11t1~r w.wac and all Rprin~r <'rops" 
inclnrl,;f the nor~uwoJ.r;t.c·rn corner IEJ.isu rE'tgrad Dintr!ct and p>u·t:.; of the 
.1ei[ihboring dish·icL./ of 'he northernmcst Kher,;on ! ·r ovincc. In the 
.Jeusar:1bia f rovi.n~e it o ·cuptes th~; Khotin End Bel' tsy dl stricL~ and an 
c.djacent stl•ip in the Scrcki District. J:'he "~.rul? !:hernozem belt" extends 
confliderabl:.,. hu·thor south in its W'!Stern than 11 its easien• ha:J. Crossul­
Toh;toi',; descriphon of the Bes&arabian pol'tion of this b0H foll<•>'.'ld. 

"NP::trly • ... n lands w~th the exceiJtion o' small clay pat·:hes, 2onEist of 
continumts :rich fery deep r~-,Prnozem which yields cx<;ellr.mt r .-ops of both 
w~nter and spring ce:'"cal il almos~ anr>:.ally TJ--e vegetati0r 1s luxunant. 
and un-asuaUy vi;;{orous. Sprm;; be[lws Inter than t)l• the .;hores of ;be Blac.;.; 
:; . .ta, <1.nd ;it.:l pro{•ress is "!lowe.~, aff"cting :i:e ripenlng of fruit sinilarly, 
The s0uthurn l'lry) winds and sea fcgo do not reach this area, and it i;e 
there!'ore 1.tnaffect.ed by thE sf; factor·s. The £now is generally deeper d~a.t 
in the so~ti,'.l d.nd cr>ven; t"lc surface rr.orr· or le:>s ·mirormly; fwinte!'; crops 
R.re thus r•r;rel.f fr:>zen and the soil;; satur.ltec. >y Large amoun's of [spring­
time] mo';;ture.'' ''!'he Khot:n and ilel'tt:y dis·~.icts J.re therefore "•fw 
g;,•av.ar:v of rless" r<.bia" . 

All theso;, t hl?.r·a,·tf>ristics of nvr·ti:P.rn Bess~.' abia :F'adually dec real:!.~ 
further e;•.st tr-.ward the lkir,[.Jer, ;. nl' it is ther·.)fOl'e clear wh::, the "tct!t' 

ch~,rno1:em !J<.:·lt" retreatr sornewh".t =Jcrt!J in ch:.s area. 

' !) •J k u c h '· e v- Kt rt.og~ ahy.t r ,!-,ld kh pocnv ( r:.: rto~r.aphy of Russi an '.)o!h}, -'l • 4-~J- !.:J ( · ,d .~,t;, r.~t. ~ ..:h: r:. ... 

b•Jt~'. l <:l14], 
Gru~ .. toi"" '! olstoi fir~o;-:rtroie rt'l~, pod1v In ··!,tnpolnzheniya Novnross:~skogo !<r~~d i Ht:~ural"·ti v .el'· 

-skokh·.J-Z]ill5tV~-nnc-m n;•wt;k;lnH fAn _:'\gricuituFi rt~viev.-• 0f the R!ve,--s., ::nih and S <L-·~tto 1 <d the '\lr~~ros"' 

S'iya T~rr{toft and ~S~,?;,i'Jt.Li ,. --In: ~oornik S!~H j { s.cl'skorn k~nzy;dsr )(' n,~ yu~·._: 1\c ,!,jf P· 4H, r· ldtSSZl J. 
:ilt.ll. 
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The belt of sandy- loamy chernozem (Ill) stretch0s south of belt IV, 
directed ENE- WSW; it is 40-60 versts wid< in the eastern half and 70 ·-
9~ versts .in thG wE: stern half. 1 

In the eastern part (i'or instance, between the l.:!ft bank of the Yagorlyk 
and t.he right bank of the Kuchurgan, bt>tween the upper reaches of the 
Yagor'.yk and the Dniester) "a large part of ·e territory is cove>·ed by deep 
ch~rnozem soils Lwerlying silty clay; the latt,·r is mainly responsible for 
[good] crop yields, because it retains conside;:able moisture even after 
intense and very prolonged heat spells. The Eoil i.s very fertile, and yields 
exc':llent crops of all winter and spring cerea] s with the exception of 

arnautk"l'.* Harmful climatic influences, especially aridity, r:uely affect 
this belt f~<tally ... ; the wilting of c.copti ls almost unknown in this area. 
Grossul-Tolstoi's observations giv·e for a per lod of ten years, five good 
crops, three middling crops, and !Wo below middling poor."2 

The belt seems even more typical in its western half, in the Kishinev 
and Orgeev distrir:ts :md pE.rtly also in the Sor Jki District. The terrain is 
strongly rolling and "there is an abundance of water almost everywhere"; 
extensive and varied forests are very common, especially "alvng the large 
and small rivera and 'balkas' . 3 Soil composition is markedly affected by 
the large admixture- of ~rue forest chernozem . . . The area does not suffer 
from the strong heat occurring in the southerl~., regions, the air is alwa.ys 
quite humid, and the abrupt transitions from I' Jt to cold weather, common 
in more southe::-ly ar-aas and even in the belt h yond the Dniester corres­
ponding to this area, are &bsent. The forest t.,,;:lt of these parts of Bessara­
bia. includes the most fertile soils which are, however, nonuniform. Forest 
glades on elevated areas are largely covered t) deep, true, fairly loose 
chernozem; the areas adjoining rive<··> and 'b., lkA.s 1 generally consist of 
sandy-loamy, fairly compact chernozem; otiH ·areas, of more or less 
steppe character, are also covered by sandy-1 >amy soil with a high 
ch::!rnozem content." 4 

Nearer the sea, roughly south of Voznesen ..: {on the Bug) and Tiraspol 
(vn the Dniester) there begins the "lc.amy belt ri) with a consic.!erable 
admixture of chernozem" 40 ·- 60 verst a wide; the characteristic cultivated 
crops are "arnautka" and "girka" .* The loca·i soil~ may be loamy, or 
sat~dy, 5 with a considerable~ admixtul'e of lime in ~orne places they are low 
in humus, in which case good yields of "arnau <:a" r:r€ obtained only on 
virgin soil; in other places, such a!'; ::~t t:tt ap<- .xes of "balkas" soils are 
ilirly deep rich chernozem. This bel.: is gene, ally somewhat more fertile 
tt.an the seaboard bei.t (I), owfng to its greater distance from the sea and its 

1 The boundary between belts :v and III consists of the ridge of'" ds stretching *el't-ea~t and 80·-100 vem: 
a1· ay fnm the Black &:a. Gronul-Tolsto!'a observations stare t •t rhese aauds form a boundary between 
tn"! leu fertile !-0il of the I<herJt.::m Province .:tnd the extremely tile ;;,oil of the Podolia rrovince; he aJds, 

·they ~!"in to ~erve as the bo:Jerline of the shel Jy Hmeatone ~J~~ .a, ~o common almo~: throughout the 
Ee<J.board; ifrnes:tcnes are abo tound n~.:uer to th~ Po<:h~i.a Provi _:, but they are very tlcep and a.re entirely 
·Jifferent ;n character," Ibid., p.44. 
[Varieucs of wheac, Ttamlator.] 
Grouu!-TolstJI. lbi~ •• pp.44-45, 

1 Renlflant~ •Jf for~tsU are abc· pre'>ened in t!K nortlu:rn pt!r: of th nan'ev <!nJ !he Tira..1p0! diztricu. 
' Gross u l Tosto i. Ibi1l., p. 48. 
6 Morcuvtcr, a~:cording to Yu, E. '(anson, sotu .Jf rhe v;..l!eys of tf, eur, Kuba!"t :nd other rrllnor river• ue 

sulonetsous and stony~ Autnor, 
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more level terrain; "u-.::wy of those 'balkas' which become quite large in 
the seaboard belt ... " begin here. In addition, "the vegetation is not so 
strongly affected by southern winds'' in this belt and oak woods still exist 
in places. However, according to Grossul-Tolstoi, in the present circum­
stances these steppes are much more profitable for sheep and livestock 
breeding than for agriculture. 1 

The last belt {1), 20-60 versts wide, adjoins the sea. This is a "clayey­
calcareous belt witb a small admixture of chernozem", and is almost 
completely barren. 2 

Academician Huprecht recognized the great significance of climate in 
soil formation on the basis of the regul"'• ·ch-to-south distribution of 
soils in the Kherson and Bessarabia prov H • .:es. Grossul-Tolstoi' s work also 
contained facts illustrating the close relationship between soils and topo­
rraphy extremely vividly. 

The belts IV -I are not continuous; they are incised by numerous river 
valleys and "balkas 11

, the environs of which are occupied by soils. Gross ul­
Tolstoi's observations find the distribution of these latter ciOils to be strictly 
reeular. We shall first examine the principal rivers of the Kherson and 
Bessarabia provinces. 

All these rivers-Bug, Tiligul, Bol'shoi Xuyal'nik, Srednii Kuyal'nik, 
Dniester, Kagal 1nik, Yalpukh and Prut-flow almost due south with a slight 
southeastern deviation. Their right banks are of cour-se higher and more 
hilly than the left banks. Right banks include masses of stones, minor oak 
woods and various shrubs, as wE'll as springs. Left banks, on the other 
hand, are gently sloping and contain no "minor wcods, or Ghrubs; if 
occurring, they are confined to peninsulas and 'plavni 1 formed by accumu­
lated deposits." 3 

These features gf.ve ris1~ to the following significant phenomena, iirst 
noted by Grossul-Tolstoi. 

1. "The Danube, Dniester, Bug, Dnieper, and other rivers and 'balkas' 
emptying into the sea have the following feature in common: the left banks. 
gently sloping toward the river, are covered by generally fairly thin, dry, 
and loo'ile soil from the first 1/6 of their course (from upper reaches down 
toward the mouth?); this soil is largely sandy-calcareous, gray or ashen 
in color, overlain by a thlck clayey yellow stratu1-:1," This belt "begins to 
widen .Jward th2 river mouth, and 30-40 versts before the sea gradually 
m::rges with the clayey~calcareous soil on the right bank of the neighboring 
riv~r. For instance, the strip along the left bank of the Dniester is 6 versts 
wide at Dubossary, 7 versts wide at Grigoriopol, 10 versto wide at Tiraspol. 
! 5 versts wide at Mayaki, and 20 vt::rsts and wider at Ovidiopol and at 
the DniNJter mouth. There is a similar gradual broadening of the clayey­
calcareous (seaboard?) strip along the Kuyal'nitskii 'liman': 4 vcrsts wide 
at Svinaya 1balka', 5 verots at the village of Dostanicha on the 'liman'. G 
versts at lVIalakhovskoc, 10-15 versts at Kholodnye Khutora. These strips, 
belonging to two basins (the Dniester and the Kuyal'nik), merge about 30-
40 verst,; before the coastal bluffs and form a single tP-rritory (belonging to 
belt I) covered by a sandy~calcareous and clayey-calcareous layer which 

1 lb •. <., pp.4~!-47. 
2 A detailed d~scripr:on of this belt will be given below. Author. 
J f'r<1HUI Tols:Q(, Ibid., p.:l;~. 
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sharply differs from the s?-callecl chernozem proper in its constituents and 
in its ashen color as weil as its low fertility. 11 

The structure of the left bank of the Bug River where "poor soils stretch 
to a distance of 7-8 versts from the river in some places" is similar; the 
composition of these soils is identical with the soils along the Dniester. ~ 

2. "The right upland banks of these major rivers also bear· strips with 
soil quite different from that on the neighboring plains. The soil consists 
of poor clayey chernozem mixed with a considerable amount of lime and 
overlying a thick stratum of reddish loam." The width of the right -bank 
strip "may be taken as being one haif of its left-bank counterpart. The 
right-bank strips also "begin from the first 1/6 of the river course, 
broadening toward the mouth and merging with the strip on tr.e left bank of 
the neighboring river and forming a common territory of uniform soil; 
however, this clayey soil progressively di'3appears upstream, forming a 
transition to rich, fE"Jrtile chernozem." 

In Grossul-Tolstoi 1s opinion, "the (right) strip of soil on the bank of the 
Dniester runs as follows: 3 versts at Dubossary, 3 1/2 versts at Grigorio­
pol, 5 versts at Bendery, 7 versts at the village of Oloneshty, 8-10 versts 
at Akkerman, where it merges with the left-bank strip of the neighboring 
river (Khadzhide:r), forming a continuous cover of clayey-calcareous and 
sandy-calcareous chernozem, 11 3 

3. The same basic structure is observed in all the local minor rivers 
and "balkas" , except for the following features: a) minor rivers and 
"balkas" debouching into the right side of a major river have higher and 
steeper right (southern) banks, while those minor rivers and "balkas" 
debouching into the left side of a major river have higher and stt 0per left 
(northern) banks; this feature also governs the distribution of minor 
forests and springs, etc., as seen in Kodyma and Yagorlyk; b) the strips 
of abnormal soils along the banks are not as wide as in the case of maior 
rivers, alth~ugh reaching 2 1/2-5 versts in width. 4 

" 

River valleys in the Kherson and the Bessarabia provinces are of the 
same type as those in the Nizhni Novgorod, Poltaya and other provinces. 

The poor quality of soils in all these bank strips is manifest in their 
production of "one, rareiy two rich crops over ten years, and then only of 
"arnautka", barley and maize; "the nearer a field to the river 
w..a.rgin, .the more uncertain are the cropyields." In order to ensure satis~ 
factory crops, cereals near large rivt'lrs should be sown "at least 5-6 
versts away from the river bank." 6 

Such phenomena obviously strongly affects the normal distribution of 
soils in the Novorossiya Territory, as is in fact indicated by G.rossul­
Tolstoi's m!\p. Characteristically, even "hollowed bottoms of 'balkas', 
which might serve as excellent plowlands or hayfields thanks to their large 
area and richdeposited chernozem, are often covered by solonchaks in the 
southern half of Bessarabia, in certain places stretching from the sea along 
the hollows over distances of 1 00 and more versts." 6 

1 Ibid., P• 40. 
2 Ibid., p. 42. 
1 Ibid., p. 4~. 
4 Ibid., pp. ~l9 and 4:1, 
5 lbiJ .. p. 41. 
f thld., p. 46. 
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The follow:i:ng table shows the present distribution of arbor3a:. vegete.tion 
in the area lying right of the Dnieper, according to Rudzkii .1 

--
Total forested 

Ratill of total for.:. Good~ quality Area cf gobd-quality 

Province area, desslatlnes 
ested area to the fmeat soil, forest soU, dessla-

[and he:ctares] 
entire territory of des!laUnes [and . tinea per capita 
the province, o/o hectares] [and hectare•) 

Kfev ••• ,. • 1,0'/8,123 25.3 1,013,168 0.41 1 

I (1,177,310] [1,1 J. 6,379] [0.44] 
Podolta ••• 4160,771 12.0 424,511 0.19 
;-· [503,162] (463,566) (0.20] 
Beuarabla . 475,591 11,2 263,514 O.ll.i 

[320,487] [287. 757] [0.16]. 
.Kherson ••• 90,000 1.4 61 '729 0.04 

[98,280] [67 ,.O:C8] (0.04] - . 

1 At least 2/3 of forested areas In the Kiev Provll"ice occut In the Kiev Polesle, Its noncherno­
zem part.-Author. 

Foree{ted areas wer-e undoubtedly more extensive in the past than today, 
but historical investigations cannot determine the exact extent and lo~ation 
of forests. 2 We believe .that this problem may be solved by detailed soil 
and climatic investigations of the steppes, which wilLprovide sutficient 
data. 

I examined the chernozem belt on the right of the Dnieper twice. In 1877 
I traveled'{rom Odessa to Proskurov with side trips to Soroki and Kazatin, 
and in 1881 I made . .two i;rips, along the lines Fastov-Smela~Znamenka and 
Kremenchug-EU_$~~1/etgrad -011viopol- Balta. 3 

Fastov-Smela-Znamenka -Nikolaev 

The environs of F'astov are in the region of gray soils on the northern 
chernozem boundary. The railroad pr~ceeds from Fastov due south to 
Belaya Tserkov, running 5 -'-1 0 versts from the left bank of th~ Kamenka 
River, and thenturns southeast up to Korsun, again 5-15 versts from the 
left bank of the Ros River. The terrain is almost typical steppe wherever 
these rivers have no left tributaries, as between Fastov and Belaya Tserkov 
on the o.ne hand and the 01' shanitsy and Mironovka statioqsc on the other; 
thP.re are no forests except for the Brannitskoe area, a~d chernozem is 
2-3 feet [61- 91crri.ll)1ick. The country is quite diffl1:/ent between Belaya 
Tserkov and 01' shanitsy and betweer:tMironovka cind/~;.:orsun, where the 

1 R u d z k I i. lb I d. 

';· 

' j,' 

,( 
2 The relatively abundant literature (by Netmal1, Strukov, Skal 'kovskii., Baer, Palimpsestov, Bogclanov­

Shchurqvskli, and others) on the subject of former forests In the steppes deals almost exclusively with 
particular facts which are connoverslal !n most cases. Obvlou~ly, such Information cannot answer general 
queatlons. Author. 

11 The last two trips were underraken for the same purpose as the trip along the route Belgorod""'":.Gadyach-
Romny. A:.Jthor. ,_ 
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tracks cross numerous minor streams and [Ullies. The terrain becomes 
very undulant before Korsun and sizeable minor woods are visible l:o the 
southwest en route in the basin ofthe Ros . 1 The cheTnozem is of course not the 
normal type, and its quality in the lowlands i~ higher than on the summits. 
However, cherriozem clings in an amazing degree to fairly steep slopes, as 
is strikingly the case between Mironovka station and Togancha. Another 
cha7.:-acteristic feature is the commonness ofkrotovinas throughout the route. 

The chernozem appeared very dark in the field. Man-made mounds are 
exclusive to heighta up to Belaya Tserkov, and make their appearance only 
adjacent to forests from Belaya Tserkov to Mironovka. They are especial­
ly numerous in the environs of Korsun. Bogs and forests are still numer-
ous in the lower reaches of the 01' shanka. east of Korsun. · 

The terrain hetween Korsun and Bobrinskaya station is very hilly (es­
pecially before Vorontsovskaya) and unrema!."kable. Chernozem appeared to 
be typical on visual observation, 2-3 feet [f 1-91 em] thick, sometimes 
even on slopes (in depressions it reached 4 feet [1.2 m)). Minor woods and 
man-made mounds are abundant, some also ~ituated on hillsides and near 
foreGted areas. Near Vorontsovskaya station, a gully undermines a burial 
mound 1 1/2 sa.zhens [3 .2 ml high, revealing perfectly uniform chernozem 
the entire height of the· mound, underlain by typical sandy loess. Feather­
grass is visible in some places en route, but thistles no longer predominate 
on fallow fields. According to local inhabitan:s, susliks occur occasionally. 

Smela, in the vicinity of Bobrinskaya station, plays such an important part in 
the sugar industry of southwestern Russia that it merits detailed description. 

Smela lies on the bank of the Tyasmin River, in relatively very hilly 
terrain. The 74 boreholes sunk on ridges and in depressions provide 
excellent information on the geological structure of the area. In the vast 
majority of cases. the bedding is as follows: 1 ft 2 in - 4 ft 8 in [35 --
141 em] chernozem, followed by diluvial clay. sands, plastic clays, granite 
gravel, brown coal, gr:1nite. The only difference between structures of 
ridges and depressions is the total absence of coal deposits und·er the 
former. 2 I obs~r¥ed the local dHuvi.um to be sandy loam, not clay, very 
often with large--quantities of lime nodules ('; zhuravchiks"). · 

Of the individual sections described~'6y Acapemician Gel1mersen, bore-
. • II -

hole No.4 at Nikolaevskaya estate on a minor ~iver and borehole No.6 at . 
Yablonovskii ,:;ugar refinery "likewise near a minor river" are especially 
interesting. Borehole No.4 revealed a 1 ft 9 in [53 em) chernozem layer 
underla.in by 4 ft 1 in [1.24 m] of peat, llnderlain in turn by blue clay. In 
contrast, borehole No.4 revealed cher1:1~ozeni covered by sand . Section No.4 
La undoubtedly identical to the exposure found at M_al!:~.!ir'kl:laiJ.gel' sk; the 

. . -- - -'- .. 'II 

.s~nd covering the Yablonovskii chernozem might be of.al~~u_i~·-41 origin.-

1 Strukov, former agricultural lnspt'ctor In southern Ruhla, rernarked as follows: "From the town of Tarashcha 
to Belaya Tserkov, over 40 versts, the terrain was completely for~sted a fe:,.r years ago: thh terr!tc~y I u 

no1·1 b~cn converted to steppe. ser~·fng as plowland and pasture."-ihl.lrnal Mlnlstef!tva gcaudamvenny~:h 
imushchestv. [0 lesakh Novorossilskogo kraya y Ressarabli], No,<!G, p. 15S. 1853. 

1 Gel'mersen. [Otchet ••• po issledovanlyu v 1869g. me~torozhdenli burogo uglya v Klevskoi 1 Kh·:non­
siwl gubemlyakh] (Report ••• on the 1869 l.lvestfgat!on of Brown Coal Deposlu In the Kiev and l<herson 
Provinces).-Gornyi Lhurnal, pp.403-412, part n, No.F. 1880. 

3 According to the de~cl'lptlon given by Prof. A. v. Sovetov, sand! stretch aimost contlnuorJSly over the first 
20 versu (from the D'lleper) between Cheri<a~sy and Smcla: this Is followed by a bog 80,000 C:es3iatines In 
area Jnd later by "r~ue chernozem of sandy_nature .,...hich is the soil of the well-known 5mela sug.ubeet 
plantations," Sovetov. 0 chernozemn0i polose Rossil. iz putevykh zametok, :3 marta 18'/7 ~> (Cherno­
zem Zone of Russia, Traveller's Notes, 3 March -187'?), p. 2. -Trudy VEO, Vol. 2, No. :3. 1877. 

183 

i 

1 
1 

I 

~ 
J 
I 
j 



Chemical analyses of Smela soils are given below. These soils are 
commonly very sandy-loamy and deep. often 4 feet [1 .2m] in depth. even 
on perfectly level areas .. 

Count Bobrinskii, who made archeological excavations near Smela, found, 
among bones of horse, cow, pig and dog, remains of badger (Me 1 e s 
taxus Pall.), hamster (Cricetus frumentarius Pall.}, mole rat 
(Spa 1 ax t y ph 1 u s Pall.), hare (L e pus timid u s ) ·and suslik (S p e r -
mophilus guttatus). 1 

In 1876, there were still approximately 16,000 dessiatines of forest at 
ccSmela; however•, the plans of this estate sho~ that the forested area was 
much more extensive in the past. Fine ''bors 11 are preserved southeast of 
this area, on the sands of the Tyasmin River; these "bors" are now the 
extreme southern points of pine distribution in the Dnieper area. 3 

On the basis of ~he Samara "bors", described above, pine must have 
once occurred far south of the mouth of the Tyasmin, on the rig.tt side of 
the Dnieper. . · 

From Bol.Jrinskaya to Fundukleevka station, the country becomes some­
, what more level, largely due to broadening of the undulatioas. 

The soil is dark- gray throughout; its thickness ranges from 1 1/2-
4 feet [ 4 5-122 em]. depending on topography. South c;f Fundukleevka and 
up to Tsybulevka the road runs a~most exclusively along depressions between 
slopes of the Alcksandrovsk type, along the upper reaches of the Tyasmin 
River. In the first third of the route, the road passes through loose white 
quartz sands, nearly colorless, due to absence of humus; these sands 
appear in the adjacent heights and the small floodplain. Toward Tsybulevka, 
the sp.nd becomes visibly .more cl,p.yey, and the soils are accordingly darker, 
reacbir.g 2 feet [61 emf in thickness in certain places. From Tsybulevka 
throug}": Bogdanovka and up to Znamenka the terrain b~comes even rilore 
leveLand large areas of forest on good-quality forest soil occur, especially 
eas-t.,~:;~,~-he road 4 • 

~:~".,. ..... ~-:_'••· ;. - . 
. Znain~nkacis in a forest clearing. Chernozem, reaching 2-3 feet [61 --

91 em] in th~.f.!kness alternates closely with forest soils 1 -1 1/2 feet [30-
45 em] thick. 5 The subsoil almost everywhere is typical sandy loess. 

Mr. Kytmanov, who accompanied me in the 1881 excursion, traveled by 
rail from Znamenka to Nikolaev. He wrote me that up to Sharovka station 

1 Id~ntlflcatlc-'1 waa made by Mr. Nlko!',kii. There are many man-made mounds near Smela, some over­
grown by foresu. 

1 G e I'm e r sen. Ibid., p. 419. The strong rate of deforestation In the !e-glon of sugarbeet cultivation Is 
obvious, from the follol:<!<~g facts reported by Pallmpsestov (Ibid., p. 23):'

1

SOOO deulati.!'les of forest were 
denuded on an estate, 1'5 years after a sugar .refinery was established! 

5 R u d z k II. Ibid., P• 171'. 
6 In 1784, Giildenatadt, who visited. Inter alia, the Aleksaradrovsk and Bobrlneu District and part or the 

Anan'ev District, saw construction timber forests of oak, maple, ash, elm, hornb~am, -etc., alo11g the rivers 
In these districts, for Instance along the Tsybul 'n!k, Tya&mln, Ingulets, etc. The brests a long the Tsybul­
nlk extended along several versts. In Giildenstadt'a time, the renowned Chut forest (In the upper reaches 
of the Ingulets and Chut, In the vicinity of Tsybulevka station?) was 12 versrs long anJ H vcrm w!J~. 
P a I imps c s to v . Ibid., p. 27. 

5 L:lC'al lnhab!tanu re.port that m:aiiured ilclcb are quite frequent from Fastov approximately up to Fundulde• 
evka, and extremely rare further south. Even between Fastcv and Funduld'!cVkOi __ .r.h~ crop' produced by 
sands and poorly cultivated, unmanured pealiants' f!eldz are as good as those yleh.icd'i,by excellent chernozem, 
with fav0rabl<> climatic condhlons. Loci' I report$ :tressed that In favorable years corn crops on manure.:!'· 
fields are :poor because of lodging. These facu may !ndlca•e that the local soU~.:are very far frorn depJ..7•~d. 
Author. 
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(Aleksandriya Distric~) the country is slightly rolling with occasiunal small 
minor wooas; from Sharovka station to Nikolaev the terrain is a typical 
steppe; from Shcherbina station the soils begin to assume a strong chestnut­
brown tinge. 

We took the following soil samples in the territory between Fastov and 
Nikolaev .. 

0 
.--..:.....-·-..;.;;.._.~ ... 

Locallty Sampling site Thickness 
Humus, I Hygroscopic 

o/o 

I 

water, o/o 

Faltov Level field at the roadside 1'8" 2.G83 1.830 
(50 em) 

Belaya Tserkov, Vasil'kov Level pastur<! 2'11" 3.514 1.90 I 
District [89 em] 

Korsun, Kanev Dhtrlct - 2'11" 1.372 2.209 
[89 em] 

--
Smela, Cherkassy D1strlct In the middle of barely 4'2" 2.336 1.501 

perceptible slope, old (127 em] 
falloH 

-· 
Bobrinskaya station, at the Level plowland 3'11" 2,809 1.632 

railway station [119 em) 

Znamenka, .-~.lekaandrl y a Level plowland 2'9" 5.816 3,272 
District [84 em] 

-
Znamenka Oak wood, level lite 1 1'5" 1.870 1.533 

I (43 em] 

Novyl Bug, Khers6n District Level pasture ? 5. 756 4.64f 

' Dobroe, Kheraon District ·- - 6.274 4.463 

' - ' ·- -

Gorokhovka, Kherson District - -- 3.222 3.320 
- --

Nikolaev - - 4.921 4.4fi3 -
1 Here, as everywhere, the forest sons dlspJa y the following distinct horizons: forest litter_ on.the 

surface, 1-::.! Inches (2.5- 5 em] thick, followt!d by fairly loose dark-brown earth 4-5 inc~tes _ 
(10- 1.'3 em] thick, underlain by earth of nuclfcrn. structure (10-11 inches (25 -28crn]), finally 
followe·l by very typfcai loess. 

I could not distinguish the soil charactei'"istics marked by Chaslavskii 
as occurring along this route; they seem nonexistent. 

K-..·emenchug-Protopopov~a -Znamenka -Elisavetgrad -Ol'viopol­
Tomash~vka-Sofievka- Balta 

I stopped at all th?.se points en route from the Dnieper to Balta; the 
territory is a dry. almost treeless. high steppe. 

' .. ; 
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The comparatively low humus content (2 .67%) in the soil of the Kryukov 
settlement has been mentioned. I attributed this fact to the influence of thf! 
Dnieper River, and decided to cross the water divide Dnieper-:"'Bug and 
Bug- Dniester in 1881 • 

The country between Kryukov and Protopopovskaya in of the Aleksan­
drovsk type; from Aleksandrovsk toward Znamenka it becomes appre­
ciably more level and forested .. The field soils appeared fairly typical 
chernozem, reaching 2 ft 6 in [76 em] in thickness and more at Protopo­
povskaya. I took a sample which, upon drying, proved to be gray, and 
very s~!!dy, containing 3.67% humus and only 1 .805% hygroscopic water. 
Its subsoil wa:~ ·yellowish sandy loam with lime nodules (" zhuravchiks"). 

Th(! landscape all the way to Elisavetgrad is similar. 
The entry in my travel log. regarding soils between Trepovka and 

Elisavetgrad states: ''local chernozem resembles coal w!'len wet." 
'f'he town is in vf:!ry rolling country on the b~nks of the Ingul. The geology 

of its .setting has been twice described recently. by Barbot de Marni and 
Gel'mersen. 

Gel'nersen' s schematic sectlon of this locality indicates chernozem. 
3 ft 6 in [1 .4 m] deep underlain by "diluvial clay" 10 ft 6 in [3 .2 m] thick, 
underlain in turn hy a series of sands probably belonging to the brown coal 
formation . 1 Identical geological relationships are also observed 22 versts 
from Elisavetgrad, on Shishkov' s estate, with the difference that diluvial 
clay is here admixed· with fine sr...nd and flakes of white mica. 2 

Five versts from Elisavetgrad, en route to Ekaterinovka, Academician 
Gel'mersen observed the following characteristic exposure: a) "chernozem, 
b) brown sandy diluvial clay, c) and d) loose sandstone, white-yellow and 
greenish. II The lower layers of diluvial clay contain large crains of yellow 
and brown quartz, rounded fragmetrts of fer~"uginous sandstone reaching 
6 inches [ 15 em] in diameter. In the same layers, Gel'mers·~n collected 
remains of present-day mammal species, ria:tnely the following: mandible 
of marmot (Arc tom y s bob a c) and mandible of a very large marmot 
(Cricetus v u 1 gar is). 3 In the Elisavetgrad diluvium (as at Taganrog, 
Mariupol and Berdy3:nsk) Academician Gel'mer:sen observed "calcareous 
fragments and concretion£"; R6zenbL:a,dt'J::: a.n;;!Jysis gives their r.omposition 
as follows (percentages): -

Silica ....... " .. " , ............ • • . . 5.32 
Alumina ••• , ••••••••••••••••••• , • 1.24 
Ferric oxide,: •• ••..••.•.••••••. " • .. • 1,19 
Calcium carbonate •••••••••••••••• , • 84.77 
Magnesiurn carbonate •••••••••••• , , • , 6.36 
~l<tO • , .•.....•. __ .•••.. ,, ...•.•••• , 0,92 

1 • ." r • I 

Na.~O •.• , ..•••• ·• , , .. ~- .•.•• , •••• , Oe09 
Organic substance and sulfuric acid • , • , • • • • 0,11 1 

1 Gel'mersen. Ibid., p.41S. 

!n the Elisavetgrad diluvium, sections in clay pits "reveal tortuous 
undergrounG' channels;-with smooth sides, reaching 10 feet [3m} and more 

,: 
1 ~nd 1 <.;el.'m,_rsen.-Gornyi ZhUtnal, No.6, P"·413·-415and417, 1870. 

1 Tib\1.J., p.41:l. 
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in depth and ramified (see Gel'mersen' s diagram}; their maximum diameter 
is about 6 inches (15 em], and they narrow going down; some of them are 
circular in cross section. These channels are filled with a dark-gray 
substance consisting of clay and chernozem anti containing plant fibfir'." 1 

The author raises the possibility that these are burrows of steppe rodents; 
however, burrows do not narrow going down bm rather widen, culminating 
ih spacious breeding chambers and food stores. Exits of ro.denJ burrows 
ar.z surrounded bycc the familiar mounds of clay formed in the .cot.lrse of 
burrowing. No such mounds are visible in this case. 

On the other hand, the outhnes of the channel are very reminiscent ~:r 
the appea.rance and dimension oi tree roots, whic~ is suggestive of ?ast 
forests, their sok traces now underground. This'.phenomenon is s ignifi­
cant even if proved to be fossil rodent burr:Jws. 

It is, however, impossible to agree witL t ... cademician Gel'merst.n's 
above interpretations of the ·~hannels, for the following reasona. a) Whether 
root channels or rodent burl'ows, they appear in transverse or oblique 
sections, never in longitudinal sections, E'ince neither roots nor rodents 
pe.11etrate the soil verticall) or on the same plane, as shown in Gel'mersen's 
drawing. The channels cannc~t be said to narrow ''do·,.,·nward". b) The 
familiar mounds thrown up by burrowing susliks are fcund only ;n the 
vicinity of fresh, inhabited, or recently abandoned :::-odent burrows. In the 

-course of time, the matenal composingc these mounds is washed by the 
water back into the burrows. thus providing substanc~s for krotovinas. 
c) I inrpected hundreds of suc:h channels in the vicinity of Elisavetgrad and 
fo·.md nv "plant fibers". The "smooth;;sides" of these channels are obviously 

' '-' 

more natural to burrows than to root channels. The type of the E1isavetgrad 
krotovinas will be desc r.ibed fJelow. in regard to the vJJlage of Tomashevka. 

Elisavetgrad soils .. are sandy loams, often reachfn!f~~- fef~., [1 .5 m} in 
thickness. I took a Bample 1/2 verst from the railroad station on perfectly 
level long-fallow land, 4 a d in [1.4. m] thick and contain!ing-approximattly 
4% humus. 2 The subsoil is sandy-loamy loess througll.out w_Lh CaC03:-,, 
concretions. _ 

The geology of the Ingul- Bug Nater divide between Elisavetg:cad and 
')l'viopol is given by Barbot de IV!arni; this is essentially the same 
structure as at Elisavetgrad. The entire territory is slightly rolling, treeless, 
typical steppe. In certain caRes. such as rcdlroad excavatiollE>. dc.rk-gray 
chernozem reaches 2-3 fee;; [61 --91 em] in thickness. · 

I decided to make a side trip from Ol'viopol to the Un:an District, in the 
center of t~te rich ~hernozem indicated by Chaslavskii, for invesEgation 
of this soil. 

I travelled northwest from 011viopol to Tomashevka, Uman Di"iltrict. The 
road first rises. for 2-3 versts, from the rigt.t ban.l< of the Sinyukba Rive:r:­
(a tributary of i:he Bug). It later traverses a E.ligh~ly rolling high tr.::elc.~s 
steppe stretchingthrough G~lovonevdk (Balta Distri.d) to T<.>maElhevka; 2 
or 3 minor forests occur a~ong- the way... The soilu tLroughout appear 
ty}:ical che·J.·nozems, except for the forests. I tool thf; samples tabt:latP.ti 
on the follo

1
\ving page on t.his r0ute. 

The village of Tomashevka. which is the prop~yty o.f Baron Mei(;·ndorf, 
is in the Uman District, approximately 10-12 ve-rsts southwest of LJman. 

1 Ibid., pp. 420-421. c ! 
2 A complete analy·2i' of :his s;1mple is given below. 
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The terrain is ne:o.rly l~vel in a radius of approximately 5 versts around 
the village .. Small old woods and huge lone oaks ?.re occasionally visible 
in parks. Pine and spruce artificially planted in chernozem exhibit excel­
lent growth. 

----- ! 
.. ·--

Localir:' Thlckneu 
Humus, Hygroscopic 

,- .• '/ 
Sampling site 

"/o water, o/o 

Appwxlmately l 1/2 Paswre In the lower 'third 3'4" 5.437 4.253 
vents NW of Ol'vtopol of the slope dePcendlng [LOl em] I -

toward the Slnyukha I .-

River 
' - - . 

25 vcrsts NW of Ol'vlopol, Level long-fallow land 2'11" 6.102 5.285 
before Pushkova; Balta (89 err] 

District ·. -
-Golovonevsk, Balta Level plowland 2'6 .. 3.887 3,4,09 

District [7G em] ' 
. 

I made the following soil observations very ,nP.ar Tomashe-vka: 
1 . On an old boundary of Bat-or. Meiendorf1 s~lands A + B = 4 ft 6 in 

[1.4 m]; parent rocl!: is typical loess, abt:ndant in c:1lcarcous veinlets and 
nodules (" zhura.vc:1iko 11 

); the humus content is 5 .035.%, its hygroscopic water 
content is 3.1160/o. o::c;. 

2. ApproximatP.ly 2-3 versts east of 'I'omashevka on a perfectly level 
site, amidst oe.k forest. ~> 
. · The- thin forest litter 1 or 2 inches [2 .5-5 em) thick is succeededby 
horizon A, bluish-dark. fairly loose wet soil. 5 inches [13 em] thick, then 
followed by B, whitish earth ·of nuciiorxr.. structure (common in f·.JreHts) 
vhich disintegrates i11to fairly angular crumbs of pea size. SubsoU• C is 
ordinary loess. 

·. 3. A. so-called solonchak ':>Ccurs apprcximately 3 versts northe~tst of 
'!'oma~:;hevka at the vill::tge of Gromy. The art:> a is slightly tussocky, now 
c:ompletely dry and used as a pastul·e; 1 ~elfeve it to have been forested in 
~he past. The· oc.il is ash- gray. 8-12 incht,s [2 0 ··"- :30 em} thick;" its humus 
,..:ont€iht is about 5%. A complete analysis is g~v~n below~ · 

4. Finally, in Tomashevka itself, a ceHar 9 feet i2 .8 m] deep was dug 
on a perfectly level si.te. Baror. Meiendorf drew a portion of a wall (com­
pletEly fresh). presented in Figure 7. 

AF1 shown in th•:; figure. a very dense sod, ~. inches [5 em] thick, is 
directly underla.in by a nearly completely homug~:::iloous dark-gray son 
horizon, A, 2 1/2 feet (73 em] thick, followed hy the transition horizon, E, 
1 1/2 feet [ 45 em] thick. These hori:tons are und~rlain oy t:,·pica.l light­
yellow loess, C. with a c<.rbonat~~ content !'eac'1ing 10%. Th·~ transitions 
between all thee:;e horizons are so gr.i.d'..1al thlit tbc boundaries of the horizons 
are imposBiblc to distinguish. ThL it; a perfe '!tl] normell case of Russian 

• ,cnernozem s·cructu_·~.-

· 1 · The Jr.11{';:13 of nu=mal .tussian cber.tt~zem Uructure yrcscntcti above [se(:"K<~rtogr;cflya .. :;.:~.,(Cartography ..• )] 
I! niuch 'more schern.J.ti..: than Figt re '7. Moreover, il, represents cherno·,cm with no kntrv:inas. -

1• 
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~71: !..'Ill) i11 thicfn~t ~~; B- trt.IH~lt[oq "Hnizon! l/:-: ft:ct f4rl(~OJ] thick; 
,-._ fight .. yt:Jinh J''l'SS. 

Figurl' 7 HLow;; thl' ••ntire section to be pernwak·d by krotovinac; v;J r·ying 
:n aprwaram·<·, \'Y.(•npt f:n· the: uppcr horizon. 

The majority 0f tiw krotovinaH ar(• round1~d or oval, altbou;.;tl vvry oftt>n 
no dl•finill' c:hape could l·e rlistinguished sincp tl1P l<rotovhas m"Ih• ;m 
;mrwrcPp' ihl\· tranr;itior to the HlJITotmrling soil. 

Tin• d;li!PilHions nf krotovina;; (which J nwac,tr<'d in sitt:) :1r•• f;; ;· fr·on; 
uniform. 'f'lw following la rr;e and ;.;mal.! diarr>.•l!>rs an· tlw mtJ:>t common 
O'li!S: :land 4 illelws[3 1ll1d ~OnnL 3 a;,!] (i inc!Je:.; rn anrll:Jcml. :land (i 1/:~ 

bt·s lB and 15cm]. ·3 and 7 iuch<•s [B; ;;c, lB cnl], :.: 1/2 ;.nd li inch<·"; [h :111d 

::: r-rnl. a inches and 1ft 5 in i;~o and 4·> crnL G Inches and I ft 8 in~ 
[1·~ and 50crnL 5 nnd 10 inc~hes [l~~ and :!:)cnt), r; :-ind :~~ incht-s fl.:~ nJH: l'i<n!/, 
·~ :,nd :j inchc·s f?J; and 7,fiernJ~ \•tc~ I 

Krc;tovit·a ar··t' f--~~·Pr1 tc f'vta n tl1t<it d1rnpq;.·i(Jnr; ltJ :1 {l~T>fh 1if:) i~'l'i 1:~ .7 n!} 
'J' .ill].! thc-Jr· :ilHtndatH·,. :It 1111:-- dvpth into a~·co~,nt, !h!.· r·t::lilJH·l 111:ty ht· 
a:,:· tnnc~d to ~~o dro(·pc·r th;u1 ~J f{'( 1 t (2 .. 7 ;n l 

Che eontPnL; of krotovina.H :u·~ .iu:-jt ."t~-: v~n·j >~nt11P (l) ·; fi!J,-d f tht· 
::ar:H~ {'iH-·rno~;;ern Vv"hich forin::·; hor. izon .\; oU~t 

lu{· -~s forrnint: hur·izon ( · :r·(·t uth~·r;--; (IJI) :t 

i'H1rtz•)n H.# .t tiJt,xtur~· (Jf ~·~-~~·rtuJZ~·trt ::t!d lo," 
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. · Qbv!ously, ~k~otovi~s oftype I occu~ri11g inhorizon A and.th~se of type 
III occurring in horizon C may be distinguished only by a very,. painstaking 
examination and .then oruy if unusually well preserved; in the overwhelming · 
majority of cases they are indisting-..tishable from the surrounding s,oi1. . 
Otherwise, the effect is very vivid, with rounded light-yellow patches of 
loe~s. strongly marked on the background of solid ch'ernozem (A). . 
"· At Tomashevka, as in a hundred other localities in the chernozem zone, · 
type IV krotovina content is very cc;mmon; . Many sections' displayed. vivid 
CaC03 efflorescences on the sides of certain channels, ·usually in the form 
of a very fine reticulate film,: I!JO~times -'fn the form of a solid cover 1 or 

·,,,2 "Uaiyas" [2 .5-5•mm] thick, followed 'by a different filler bnost frequently 
chern.ozem, ·sometimes mixed with.loess). However, the entire krotovina 
is often filled mainly by CaC03, and chernozem is only an insignificant 
admixture. 
· .. ··Obviously, the krotovi:QS.s remained unfilled over· the considerable period 
. between formation of the walls and the penetration of extraneous substances. 
· The sig¢ficance of this circumstance·: will be di.scussed below ;t .. ' 

_ Cq_ntentsof well-preserved krotovirias, especially if coated with CaCOs, 
Anay be extracted quit~ easily, sausage-like. If the krotovina walls were· 
·already tn poor condition by the time the cavity became filled with extraneous 
matter, the krotovina merges· almost completely with the surrounding loess 
and may easily be mistaken for the remainder of little-altered parent rock 
(see horizon B). especially if the krotovina is filled with loess or. a brownish 
mixture o~ loess·with lightly-tinged'chernozem. · 

No arboreal residues were noticed in the course Clf very careful examina­
tions of" sausage" structure. Kipriyano\r and Levakovskii, who examined .. 
thousands of such channels. 2 found no residues of this sort. 

Our section shows transition hori:r.on B, and especially the subsoil, C. 
to be permeated by a mass of tubular channels 1/2-3 "liniyas" [1 -8 mm] 
i!l diameter. 3 The diameter sometimes remained constant over 6 inches 
[15 em].~ Some of these channels rriay have been created by worms, others 
by different larvae, yet the majority are definitely root channels of herba­
ceous plants. Traces of these are still discernible in certain places on the 
tubule walls. They are usually filled by chernozem with GaC0

3 
segregations, 

1 The CaC011 segregations provide clear indication of the process of soil clepler!oil .sq_d·oth;!l surface formations 
in carbonates, still in process. > --

2 As far as I know, Prof. Levakovskli was the first to remark upon the scientific significance. of ki'otovinas 
( Lev a k o v s k 1\, Ibid .• p. 13, etc.). According to his description, "krotovinas a.rc ~ieep .burrows, 2 __ .''!J 
vershoks [9 - 13 em] in diameter, circular in cro~s section, and arching in different directions. They therefore 
appear as circles, ellipses, and other shapes in exposures giving sections in different planes. Krotovinas 
are found only ( ?) in subsoil, usually of bro1vn or yellow clay, and in other localities with greenish-gray 
clayey sand. T',.,;y are filled with chernozcm, which is so dark despite its admixture with surrounding rock 
that the luo: A in as are ~harply dtsr: ·uished against the lighter tone .:If the subsoil :-~a1ace. The mass 
filling the krotovinas forms cauldro ... aped units the internal, ,i.e., concave, surface. of whic:h is often 
covered by friable, pulverulent Ca<...--'a· The krotovinas are randomly distribut~d over chernozem territory; 
in some places all exposures of alluvtal clay contain krotovinas, while they may be very tare in others. I 
often obse1ved this irregularity, which Prof. Levakovskii attributed to the :rreeular distribution of burrowing 
animals in the past as well as at present. 

1 Ind istingui•hable in chemozem. 
' Longitudinal s~:.ctions of these. channels, obvio,;sly, arc visible only at dose quarters. Author. 
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which often' completely" fill 'the chan11els •1 · Obviou~ly, loess -co9taining 
channels are indiscernible~ Traces of channels commonly appear in a · 
section in the form of black spec~s. · f counted as rrmch as 60 specks over 
1 sq. ft ''[0~1 m 2 ], but thei'rnumber was usually smaller. · · · . . 

I proceeded northeast from Tomashevka to Yagubets, an estate belonging 
to Countess Golitsina. The soils .are identica·l. Approximately 7 versts 
before Yagubet~. I traversed a sq1all oak wood, of sparse growth, with ·soils 
identical to those found in the wood near Tomashevk~. 

In :Yagubets itself, on the Udich!=!. River, there is a clear gradual upward 
tr9-nsition of gray granite to grus, which is in turn replaced by typical loess 
abounding in lime nodules ("zhuravchiks"). · 

The Odai farm, where I made the following sect:lon on virgin land in 
per .fectly leyel terrain, is approximately 4--:- 5 versts west of Yagubets, on 
the boundary between the Uman and Gaisin districts .. 

A. The soil horizon, 1 ft 8 in [50 cm1. thick, 5.962% humus, 4.078% 
r: ' - ' ._ -

hygroscopic wate:r·· ·' , --·-~ -, ·. · •. -: 
B'. Transition l!Qrizon, 1 ft 4 in [40 em) thick, 2.878% humus, 2.548% 

hygroscopic water. . . ..- _ 
B. The rematnderofthe transition layer, lOlnches [25cm) thick, 

1 .(56% humus, 2 .~fos~o hygroscopic water.· -
C. Typicallo~ss with abundant krotovinas. ___ _ 
As .is known, the !"ailroad betw ~en 01 'viopol an& Balta runs along the water 

· divide betwet::n the Tiligul and Chico.iklei rivers on the one hand and the 
Kodyma River on the other hand .• 1 -10 versts south of the Kodyma. The' 
terrain is high, dry, slighHy rolling, and treeless throughout. The subsoil 
is represented by very typic~;! ligpt-yellow loE!ss. The che:imozem appears 
to be of the Elisavetgrad and the Tomashevka type; I halted c..t Sofievka 
(Anan'ev District) and found chernozem 3ft 7 in [1.09 mJ thick and 
containing 5.98% humus.· Some minor forests began to appear toward Balta. 

Odessa- Razdel' naya- Birzulc..- Kryzhopol- Proskurov [and) 
Digressions toward Yampol, Sorqki and Kazatin 

The railway line running from Odessa nearly up to Birzula traverses the 
deserted, completely waterless Kuyal'nik --Kuchurgan water divide. Barbot 
de Marni, who inspected this line during the course of construction, reported 
that the "rails are nowhere deeper tr.an the [surface] deposit," which is a 
brown steppe clay (or loess); sometimes it is homogeneous, when known as 
steppe glei, and sometimes it contains limestone intergrowths known as 
"beloglazka" ("white eye"); the [surface] deposit reaches a thickness of 
18 sazhens [38 ml in some places. 2 

The t~rritory between Odessa and Razdel' naya, as I observed in my 1877 
excursion, is typical steppe, containing susliks and feathergrass. From 

1 
Microscopic analysis of similar loess deposits in the Chernigov Province was carried out by Armashevskii. 
CaJciurn carbonate was found as small rhon.bohedral <:rystals, blunt or sharp, arranged in series along rhe 
tubulc.:s; sometimes tile crystals were acicular. Armas he v s l< i i. Geologicheskii ocherk Chernigovskoi 
guberni i (Geologica I Description of the Chernigov Province), p. 1 '27. 

2 
B <1 rbo' de Mar n i. Geologic:hcskii ocherk Khersonskoi gubernii (Geological description of the Kherson 
PIOVillCl}, p. :~6. 

. ' 

i , 
, I 

I 



I• -!·.··· ., 

,, _._, 

£~_~;:.\ 

r. 

·_y:-•.. · :· . 
. ,) ;/? ,~..!" ~-

. ® ,_ . . .-· ·. - ·-
Razdel'na.ya· toward Balta, the steppe becon1ea appreciably Inore rolli,ng, 
and minor for~sts beg}n to appear in the envi·I'ons of Balta a'n'd Birztil'ovo ~ : .. .i . . \ . ·.•·;;,:· 

first in "balkas", from wh.ich isolated trees sometimes emerge o~to the . :·:.: ... ~.;:~_':._:·· ·,'k.;i" 
edges of water .. divides. However, farther on, towar·d the Popelyukha:· . 
st~tion and Kryzhopol, the forests grow on water divides, level areas,: :~:ila :'"' 
"ba.lkas" ·1 · ·· .IF.::.·.':·· . • . ··':-::=--#"!.J": 

The hilliness and number of "balkas" progressively increases, and th~ 
terrain is q10st strongly incised around the last station before Kryzhopol. 
The majority of/'bal.J<as" are sodded. At approximately the latitude of.the 
Zatish' e statior1 an abrupt change (see above) occurs in the mineral nature 

. of the underlying Tertiary rocks; limestones are replaced by sands. This 
change of ~ourse affected th(! petrographic character of "white eye". 
Subsoil samples of the "steppe glei" at Kolontaevka and }1azdel' naya could 
only be obtained with the aid of an axe. On the other hand, "white 
eye" at Mordarovka (Bat·bot de Marni), Balta, and Birzula appeared 
to 'be light-yellow or "gray-yellow sandy clay" and sometimes even 
sandy loam. The same sandy loess appears to 'form the subsoil up to 
Kryzhopol; at any rate, those deposits which I inspected at Popelyukha and 
Kryzhopol were of this type. . u · 

· Thus, topograpny, subsoil, and vegetation all varied gradually over O'l!r 
route, and these ,char:ges in turn affected the character of the local soils, 
e8pecially since the climate of this territory is nonuniform. Unfortunately, 
these effects on the soils do not agree with each other, and the local chernp,7 
zem is thus distributed irregularly. . ·t/ 

Soil appearance was as follows. At Odessa soils are 1 -1 1/2 feet [30-
4 5 em] thick, gray- chestnut; at Kolontaevka they arc appreciably darker, 
and at Razdel' naya and Birzula they are typical chernozem. reaching a 
thickness of 2-3 feet [61 --91 em]. 

The soils again grow lighter towal·d Kryzhopol, in the north, and V~f!ry 
considerably in thickness. Some forested areas are covered by vegeta11/ 
earth, brown and thin, of the type found in nonchernozem Russia. Crop 
failures on this territory, however, are unknown, probably owing to the 
favorable climate. 

_> 

The samples I took en route between O'dessa and Kryzhopol are described 
~ ' 

in the table on the following page. \jl 
Grossul-Tolstoi 1 s statement on the improvement in soil quality from the 

Black Sea northward is thus confirmed. 2 On the other haiJd, the changes in 
ihe ground, topography, and- partly-vegetation described above are 
sufficient cause to apply his idPas in a limited fashion. This subject will 
be dea.lt with below, 

I traveled from Kryzhorol to Yampol, via Ol'shanka station to gain an 
impression of Bessarabia. The territory is very hilly throughout, nnd 
contains different types o(;; be lkas", sometimes huge. The 01' shanka 
"balka" is the most characteristic. and was formed in several stages. The 
old, widest hollow is dissected by a new, narrower one, both already 
sodded. 1\. fresh gully, with n:.~arly vertical loess walls, runs through the 
middle of the second hollow. All these features become ev.;dent during 
the descent over terraces tL the third "balka". The territory bctwee:-~ 

1 Frorn rlw vicin1ty of the Dorshcha station up to Proskurov, the forested are;1 is so .:xtL·nsive as to suggest that 

rile territory \\;IS forcs~ed throughout in rho:: past. Author. 
2 Of course, "ithin the l'iovorossiya Tc·rritory. 
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Kryzhopol and hanka is covered by ari almost ctirr#~ito4~ .oak forest, 
. · while .the count etween 01' shanka and Yampol is op~~~ •. ; .. , . 

. . 

. . . 
::,._~;~--- ' 

Lo~ality Sam piing site Thickness.· 
'Humu~; Hygroscopic 

o/o. water, 
. . · . 

. ,. 
Koiontaevka Level plowlar:J 2' 5.074' ,. 6.941 

[61 em] 
. . 

:,:<; 
' .\ f 

~~azdel'naya Virgiri steppe . I 2'6" 7.196 7.393 
[76 em] 

. --- ___..,;.... ..... 
. . 

Birzula . Pasture in the middle 2'8" 12.2471 7.930 
'\\ ' of a gentle slcipe [Bl em). II 

]'1 . . 
' I) .· -: ' ' J..<:ryzhOpol Pasture in the middle· 3' 

~ . 3.457 4.914 

•. of~ slight incline (91 ern) 
. -· .. -; 

,: 1 ,Since cthi~ hdvf, only Stlrnple fo~nd in southwestern Russia with ~uch a high humus 
·content, l,gra'v\!ly doubt: its being· a normal soil, althuugh it was taken on a fairly 

level area and,'.was analyzed by two investigators 1..-ith a discrepancy of I/2"Jo. The 
' . . ~ 1) 

area may have been occupied by a village or corn-stacks, or may have set''.'cd as a 
dungheap; the subsoil may have been ricll in organic matter, etc. 

o/o 

The chernozem appears typical loamy ciwrnozem over the entire route. 
An admixture of sand or other unaltered particles of parent rock appears only 
:3-4 versts before Yam pol, thus again justifying G rossul-Tclstoi 's opinion.t 
Moreover, chernozem had been washed off certain slopes and was some­
times absent under forests. It is ~;1howeve~, clear that many local typical 
chernozem fields were covered by;soak forests until recently, and stumps 
are visible in many places. 

Yam pol is situated on the left, Podolian side of the rather narrow alluvial 
valle>y of the Dniester. The bluffs of the river banks reveal the entire 
valley to be composed of typieal "lacustrine-fluvial" deposits with abundaut 
freshwater and partly also teri-E.:>~rLl sh::-!Js. The valley is bounded on both 
the north, left bank of the Dniester and the south, right Bessarabian bank 
by sharply delineated heights. Their southern ·-·lopes are covered on the 
l'odolian side by luxuriant vineyards.·· In the !ower third of a local 
"balka'' I observed fresh sections of typical "white eye", reaching 
6 sazhens [13m] in thickness; it con!:iisted of 2 hor.izons of angular pebbles 
of local IJedrock each about 2 feet [Gl em] thick. Between these intercala­
tions, 2 sazhens [4 .3m] below the surface I found a fragment of a mammoth 
tusk. This and many other local loess sections confirmed its local origin. 

1 made the following two measurements on the high, nearly level steppe 
in the environs of Yamr::/ol. 

On tlw 1('ft upland i~::~nk of the Dnie~'ter, 1 ve1·st northofYampol, A+ B = 
=2ft fl in [74 cml. soil humus content 1.720%. 

On tht· right upland hank of the Dniester, 2 vt•rsts south of Yampol, 
,\ +· B c 1 ft 10 in [5f) em]. Altl/()ugh I took no sample of the soil at this 
site, its ol"i..>:anic-substance C'ontt·nt is low since the soil is considerably 
li(~hte1· than tlw first sampl<'. 



' . 
I travelled along the · t b?..nk of the Dniester from Yampol. via Soroki 

to the estate of N; K. Erzhiu,\ Nepada. in the ·Soroki District. The s~0ppe, 
which is high, dry and hilly 1 "is covered in some places by very tall iveeds J 

reaching a man's height. Eve~ the partial return of this luxuriant, vigorous 
wild growth would richly supply the soil with organic and mineralsubstances. 
However, the soils are of the "tlampol type throughout. """w"n1ite eye" 
is present mainly along the sides of the "balkas", with outcrops 
of Tertiary limest9ne on water divides only sometimes covered 
by soil. ·· 

The settlement of Nepada is on the lowe,r slopes of the right upland bank 
(quite gently sloping at this point) of the Dniester, and its soils are identical 
to those at Yarnpol. Beds of depo~-;ited chernozem reaching 1 sazhen [2m] 
and more in thickness are visible when descending to Nepada, in gullies and 
road excavations. The formation of the "vegetal-terrestria:Tsoil" -young 
chernozem en aHtlV~um deposited by the Dniester -is. clear in the old 
alluvial valley of til-e river, -··' 

In order to observe soils other than along rh.k: · · '~ 1n Bessarabia; I 
traveled to Kugureshti [Cugure~?ti], 10-12 verstP ·. -,outhwest of the Dniester. 

An artificial section made on a level virgin ar~ .J.
1 approximately 4-6 

versts from Nepada, revealed the following details: 
A. Soil horizon interwoven by live and dead plant roots; the son is loose 

and completely black, 2 feet [61 em} thick. 
B. Transition horizon with traces of krotovinas, 1 foot [30 em] thick. 
C. Typical loess with abundant limf:' nodules (" zhuravchiks"). 
My ob~>ervations of 1877 found local chernozem to be very typical and 

I then classified it as firat-class chernozem. However, on analysis it was 
found to contain only 5. 718% humus. 

The soil appeared identical up to Kugureshti; south of it there is a 
sizeable wood compcsed of oak, maple, linden, ·wych elm and ash, on an 
elevated, dry, fairly level area. 

The local forest soils are also difficult to classify. 
I observed no forest litter in ~he Kugureshti forest. The surface is 

yellowish- gray earth, with scattered ct ry leaves and twigs . The forest soil 
is almost idenUcal in color with the yEllowish-brown subsoii clay very rich 
in marl. I regarded the c0•ganic substance content c.s nc more than 1 o/o, anJ 
w:'s considerably surprised when Kul'chitskii's analys(~§ three times 'j;; 
revealed about 9°lt~ humus. In order to confirm this result, Ogloblin reanalyzed. 
the sample, obtaining the same numbers. Careful visual examination 
revealed nui:hing. In 1878, I found the clue to the character of the Kugm~eshti 
sam.,le in Tety-11shi forest soil; the latter contained yellowish-brown 
fragments of rotten wood di:3tinguishable by the naked eye. Under a powerful 
mo.gnifying glass, the K~gureshti soil was found to contain a similar abun­
dance of minute particles of rotten wood, indistinguishable from the entire 
soil mass and so minute that they could not be separated from the sample 
before analysis. 

Feathergrass grows in some places, on steep slopes, between Nepada 
and Kugureshti. 

I traveled from Kryzhopol to Proskurov via Zhfuti'"inka. Large areas 
of deciduous forest, sometiznes adjoining the road and sometimes at a 
distance from it occur throughout. The country is fairly rolling. The soils 
appear progressively less typical chernozem, and i!",some plan~s chernozem 
is replaced by 11 islets" of reddish- g, ·ay soils-whi~h )'C-nlai;::~d unchangNi 

I Tlil' Joc;ll lando~·•nvr. N. K. Erzllltl, assurvd lllc' that tlus lanJ hali II<Jl r>:<:!l plowed for;![ Ic-.t~l I 00 yc:HS. 
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. ' 
even after rain; these soils are progressively more frequent northwest­
ward. From Zhmerinka. these soils, 1/2-1 foot [15-30cm] thick, are 

', almost continuous and fairly dark soil occurs only in depressions and on ,\. 
the lower third of gentle slopes. The subsoil is loess throughout. SamplEj)s 
which I took near Zhmerinka {Vinnite:a District) on a perfectly level area. 
and at Proskurov, at the top of a barely perceptible slope, contained, 
respect:lyaly 1 2.822% and 3 .368o/o humu3. · 

This territory I however, does not suffer from crop failures; the local 
inhabitants therefore call their lands "rich chernozem". 

The country differs in character from Zhmerinka to Kazatin. The terrain 
is more level, resembling the character of the Kalinovka -Golendry steppe, 
forests are rarer, soils darken, often reaching 2-3 feet [61-91,cm] in 
thickness, and the "islands" of reddish-brown soils become comparatively 
rare. Kazatin chernozem, as mentioned above, contains 5.1 S7o/o humus. 

r.:fhe chemical composition of soils in southwestern Russia should be 
discussed for their better knowledge. Unfortunately, only the Gromovo and 
Elisavetgrad sampleE....:...of my entire collection -were chemically analyzed. 
Therefore, I am obliged to r~ly upon somewhat obsolete analyses .1 

Soils of the Kiev Province 

No. 12. l!man District. 5:cond District of military • settlemeiits2 

[Percentages] 

Hygroscopic water . 
Organic substances and zeolite water 

SiOz. 
Al10, a!'lc.l Fe 20s 
cao. 
MgO. 
K20 and Na;O 

:3.06 
8.40 

62.16 
)5.00 

2.50 
0.60 
1.20 

Nc. 25 .. Sol! from the farm belonging to the Uman School of Agriculture and Horticulture. 
Analysis by Mr. Zalomanov' 

[Percentages] 

Dissolved by treatment with HCH:;p. gr. l.l.'i) 17.85 
Re,Jiduc 82.15 

~ 
SIOz 
SO: 

c Pz05 
·lJ COz :c 
::l Fe~O: 
0 
V> AlzOs 
c 
c Ca.CJ . -u MgO 
~ l<zO 

Na~O. 

Org.1nic and other mbstances and 
chemically bound water 

Org<wic substances (C x I. 724) 

C.1C03 • 

0.01 
0.09 
0.19 
0.1:3 
:3. 8\J 

6.90 
1.28 
1.20 
o.:1n 
0. I~) 

·1. :nl 
:3. ·11 
o.:JO 

Ho~o.·cvcr, thanks to thts circumstance \,·e rna}' now enjoy complcrdy objective data, and rdiab!e gcncaal 
conclvsions may be drawn. Author. 

• [Agricultural villa~cs scnled hy rnilitary units an,! rresnving military character. Tran•lator.] 
z [Issledovaniya o chernozemc (Studies of Chernozern)]. - Zhurnal Ministerstva gosudar•.vcnnykh irnushchcstv, 

part5~. J1.1:.!l. IW•4. 
3 Fiziko-l<himicheskic issledovaniya pochvy i podpoch'IY (Physico-chemical Studies of Soil and Subsoil), No.1, 

p. :17, (St. Petersburg. 1879j. 
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Nt1, 2ti. · The so-called solonchal< ai the vi11age <:-f'Gromy~ of the Uman Dllitrfct. 
.. . . An;ily~fs by N', M. ~ibirtsev 1 [P~rcem_a(i;~S] · . . . ·.· .. · 

Loss on ignltlcin by air-di'Y soil , · · 11.312 
Hygro::~eopic "-'ater, at IDO'C 
H..tmt:s {calculated for soil dried at lf>O' r.) 
Nitrogen 

Residue after treatment wid~ HN03 • . • 

Volatiles in the residue • 

Composition of HNO: extra-;t as follows: 
CaO 
MgO 
K 20 

NazO 

A laOs 
PtOs 
fe 20 3 

Mn!04 

so, 
SIOz 

.. 

Total 

Th•: ;·esidue ccmposition which remained undecomposed 
by HN03 was as follows: 

AlzOs (per 100 parts of air-dry soil) 

FezO$ • '";co, 
S!Oz ( exrracted with soda) • 

SiOz (extracted with soda from res!due treated with H2S04 ) 

Clay SiO~ +(Al 20 3 , Fe:O,) 
Quartz sand 

Tot.1! 

Podolia Proyince 

,, 2:4.'57 
' ~.986 
0.25~ 

85,432 
:3.112 

0,857 
0.642 
0.101 
0.062 
2.147 
0.192 
1.573 
0.041 
D.27 5 
0.036 

5.926 

3.204 
0.914 
2.583 
8.309 

12.427 
69.586 

99.251 2 

"PodoHa ", Analyses by Reichardt3 [Perce mages] - r First-class Second-class 'l'hird-class Localit; li 
soils soils soils 

... 

Numbers 27 ' 28 29 

Sand . 56.8 58.2 39,4 
Clay . 43. ~ 41.8 60.6 
Hygroscopic "'ater at 1 OO"C 4. 70 4"10 4.86 

' Organic substances, zeolite '" ater, etc. ' 10.72 8.68 9. 78 . c . ,,, 
Iasolublc clay and sand. 57"54 75.40 

l 
70.14 ,, 

so, . . . 0,19 0.15 o. 05 
Cl . 0,08 Trar.es C,lB 
Slllublc Si02 • . . 10,00 0,16 0.46 
Na2o. 0,46 0,38 2,39 
I<tCJ . 0,3'7 1.00 0,56 
CaO . 2,16 1.61 1. 77 
r..:gc . . Traces 0,88 o. 23 
/11203. . . 6.10 2.ti~ 4,17 
F\!~03 • . . 5.60 4.24 4.00 
PA . . . . l. ti ti 0,15 o. 2.1 
Total, . . . . Dfl. 58 

--'-----· 99.74 98,82 
1 

The situ.1tion of this soil has hccn described. Analysis performed :tt the Mincralogic::al Laboratory of St. 
Pctl'rsburg University, 

2 All<alis were rwt Jcrerrnim~d. 

i~~ 

3 
Reichardt. Chcrnisclw Untcrsqchun~:vn:JTcht·rnP5!onr;Jahr~·sbnichtvonPetcrs, XVI. s.·2z. etc. The author, 

hn"·cvt•r, did lll't fHt'VIdc acc:ur.ttc infnrrrhlti(1:J <'II th.· silt· ;tnd c,,~rdit i"w. uis.1mrling. A11thnr. 

196 

1 
4 

1 
I 
• I 



..0 
--J 

~-----

--

Locality 

i . ~ So. 
II 

I lc't i ZCll' 

l:>t:prh of sampling 

--· 

'v'arcr at 1 0(' -1.50"C . 

!lumu: and zeoHtc ""ater . 
:-.1incr al constituents 

. 

··;, 

Sugar beet plan~:!tinns at Smeia -estate of Count Bobrinsld i1 

Balaklci farm. I Yablonovka farm, 
gooJ beetroot field. No. tl I poor beetroot field, No. 11 

--
13 14 15 Hi 17 \8 \(I 

upper lower arable 

arable arable subsoil . a" layer, I a a 

layer layer second 

sample 

1-9" 9-14" 14-23" 7-9" 9 --14" 14-23" 14 .. 
[18- [23- (35- (1~;- [2:1- [35-

£1·1 em] 
23cm] 35 em] l 58 ~m] 23cm'] 35cm] 58 em] 

Conten•s per 100 par:.~ of soil dried at IOO'C 

.1.0091 
,~. 

0. 782 ' 0. 760 0. 719 1,268 0,664 \V• 0 952 
1,\~ • 

2. 98\3 3,645 '2. 789 6.100 fl.') :n~ 4. 5113 5.234 
' I 96.229 ' 9". 595 l 96.292 92.891 . 9:].154 94.820 :l2.814 

0.772 0. 789 1.186 1.107 1.950 1. 05 '7 

..... ' ·-:~·· ..:::; .. .. \,;·' 

·-:: 

Malaya Smelyanka 
Starosel'e farm 

farm (2) -. 

20 21 22 23 24 
. 

subsoil 
arable 

subsoil arable subsoil 
layer layer 

14-24" 
14" 

1

14-24" 14-24" 
!4" (35-

[3!l em] 
[35- [35-

61cm} 6lcm] 
[35 em] 

61cm] 

--
I)·' 

0.828 0.850 1.C0.3 0.827 0. 711 

4.807 5.404 :V·Hr3 3.103 2.879 
94.370 . 93.746 94.144 :16.0'10 96.410 

,) 

1.116 C' 0,955 1. 0!15 0.651 0.593 Toral CaO 

CaC03 

A!<03 

Fep3 

0.070 0.082 
e>;s8s 1 

0.193 l 0.118 0.218 
9.944! 

1.673 o. 230 1 o: 532 0,15'2 0.234 0.048 0.036 

N .. 

Water lost by 100 pam of air-Llr) soil 

at lOO"C 

Water coment in ! 1)0 paris moist soil 

. 
8.694 

I 2.057 
I 0.105 
I 

1 2.914 
( ~~- 28 

1 :\n.olyses suppli<:J hy Prof. Schmidt i:1 manus.ript form. 

... ,,_ 

'7. 966 
2.061 
0.122 

2.824 
37.76 

--L.. 

8. 761 9.722 
2.102 2.8.'37 2. 713 
0.089 0.183 0.184 

'1'1, 

3.399 3.623 2.929 
39.35 41.32 40.21 

1· .. • 

------- _ _... -----.____ ~- ---· -~ ~- -- --- . ~ -~ ·---~--

10.504 
2.190 
0.135 

4.545 
43.22 

._....:-

9.312 
2.538 
0.189 

2.443 
35.74 

9.608 10.974 10.928 
2.556 . 2.425 .• 2.573 
0.178 0.201 0.169 

2.605 2.971 2,(112 

36.34 37.04 38.16 

I 
10.358 

2.050 
0.098 

1.679. 
30.74 

.. , 
•,,,_J 

!J.009 
2.299 
0,095 

1.'126 

:l2. 61 

.;: 
'•I 

... --·····---~, ...... .,_, ., ..... :.;.;-.,~:~- .,~ 
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No. 30, VIllage of Grushkl, Ol'gopo; :.Jimlct. 
(Percentages) 

Dissolved by treatrner.t wlth HCl (sp. gr. 1.15) 
Si0

2 
, . . 

so, . 
P,Ps • • 
GOa • 
Chlorine. 

Fe20• 
A1;0a-

Mot0a 
CaD • 
Mgo.· 
K20 • 
Na2o. . . 
Organic sui1sttmces ar.d chemically bound water 

Silici: acid soluble in soda 
Inrol~ble iilicic acid 
Fe:t011 • 

Al20s. . 
SaO 
MgO . , 

. K,O . . . . . . . . . . 

Ar.alyses by Mr. Baba_ev 1 

• 9,3 
0,016 
0,099 
0,055 
0,017 

1.690 
2.077 

1.523 
1.533 
'0,1,98 
0,010 
1.490 

2,813 
. 62.975 

2.114 
11.893' 

0.226 
0,627 

: 2. 792 
t 

Na20 • . • . . . . • • • 
Organic substances (loss on ignition) . --'~...::.--.:..--':.....,-=---:..-::...-__ __;,;~;.... 7,25 

Total 98.308 

Analyses by Prof. ;;chmldt2 [Percentages) 

Mcgil'no;" Kalinovka, 20 vcrsu from 

Localiry 60 ·1ersts Vinnitsa,· at the boundary 
from be~we~n the Kiev and the 

' Balta, Podolia Podollp, Provinces 
i,l 

Provinces arable layer subsoil ,[ 

I' 

Numbers ~1 3~~ 33 
-

Hygroscopic water . . . . . . \ 4.669 4.341 
Water a1 1no -lS<fC. 5~3.1? 

I 
0.587 } . . . . } 

Humus + HP liberated above 180"C 7.963 6.207 4.:H3 . . . . 
Min"'.ral constituents 86.680 88.537 91.34G 
Total CaO . . 

' . 1.154 c 1. 848 \ 6.094 
CaC09 . . . . - 2, 750 I 10.881 
Alz'-"J, . . . 13.07 6 9,509 

J 
9.022 

Fc20~ . . 3,992 2. 704 

I 
2,704 

N. . . 0.280 I 0.234 --- ·. 

1 Analysis performed according to Prof. ll'cnkov's plan and under his direct guidance. Ibid. 
2 

:; l' h rn i J :. Ib !d. 
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Bessarabia Province 
t~o. 34. Soil taken fron& 11 tobacco plantalior. near Kishinev. 

An~lysis by Babaev 1 [Percentages) 

D!uolved by treatment with HCL(l.l5) 

I SiOz • 
so, . 

. PzOs · 
C02 • 

rFez01 
AlzOI 
C9.0 • • 
MgO • 
K10 • 
Na29J .. 

· Organk, substa~~e.; and chemically bound water. 
SiliCic' acid soli!ble in soda 
Si02, insoluble • · " , 

Fez~ 
. Al:tOI • 
CaO. 
MgO. 
K!O • 
Na2o. _ . 
Organt'c'3ubstancet (loss on ignition) . 

----~T~c-t-a~1--~~~~----------~~~ 

No. 35. (Soil) from environs of Orgeev. 2 

~nalysis by Reicharot [Percentages] 

Hygroscopic water at too•c • 
Organi~ substances + othe~ vorr.tilE?_s 
I~luble clay and sand~/. · 

~i· . 1' : {:" 

· Soluble Si02 
Na2o. 
K,O • 
CaO. 
MgO. 
Al20 1 
Fez01 

PaOli 
Total 

No. 36. Soil from (environs of] Elisavetgrad. 
A nalysb Ly Mr. She shu kovs [Percentages] 

Hygroscopic w :er lest at lOO'C by 100 parts of air-Jr}' soil 

ContenU! of 100 parts of ~oil dried a~ 10o•c: 
Hydration water liberated at !SO"C 
Humus • 

3.06 
18.04 
69.87 

o. 25 
Traces 
0.24 
n. 95 
0.13 
1.64 
1,07 
1.43 
.;,09 
0,21 

100.98 

3.01 

0.437 
3,43 

I 

1 I 1 'e n k o v, Ibid. 
2 R e I chard L lb!d. Unfortunately. Reichardt did not specify the place and conditions oha rnpling of the soil 

!'le analyzed, He only says that the soil was darkish, resembling peat, with abundant root residues visible 
under :be microscope. This may have been a t:og-meadow soil, especially since Orgeev is very near ex­
tensive'forests and bogs where the Chuluk River and other minor rivers debouch. The abnormally high vcl.atile 
content (18. U4"".t) is unJer~t.;ndable. 

s Sheshukov's analy~is .,. . .'lS performed in the chemical sect;·:>n of thv Mineralogic.;:! Laboratory of the St. 
Petenburg tJniveni~': the sampling sites of this soil have been d.:scribca. 
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Nitrogen. . 

Zeolite water, C02 , etc. (calcu:;,ted from the difference) 

Total loss on Ignition 

Dltsol•ied by the treatmcm (of soil] with hot HNOn: 
Organic substances , 
Mln,:ral substances • 

Compo~ition of soluble mineral substances: 

M~O. 

CaO • 

AizCt;· 
FezOa· 
SIOz . 
K20, Na20, Cl, Mn, S08 calculated frcrn the difference • 

Contents of 100 parts of HN03 -Insoluble residue dried at lOO"C: 

Organf.c substances . 
Si02 dLrectly soluble in soda • 
Percentage cf the same residue decomposed by sulfuric 
acid • 
Al20 3 • 

Fe20 11 • 

GaO, MgO, and other constituents determined from the 
difference 

Residue left by sulfuric acid and then treated with soda: 

SiOz • 

'1,13 

(, .232 

4. '229 

2.536 
•l. 8'29 

0.32G 
0.57 
2.326 
1.103 
0,213 
0.291 

1, 633 ' 
8.073 

4.'i72 
3.377 
0.268 

1.198 

7. 221 

GENERAL CHARACTER OF SOUTHWESTERN 
CHERNOZEM RUSSIA 

A summary of tlie principal soil features of southwestern Russia follows. 
l. Average content of humus in soils of southwestern Russia does not 

exceed 4.5% (or rather, 4 .40%). This highly significant fact may be 
regarded as estabHsh~d.l It is based on 67 analyses2 of soil samples 
which I collected af\!H:fferent localities in this territory, and is also fully 
confirn1.ed by at lea~\t 2~ previous determinations of organic substances 
in soils of southwestern Russia, as already shown. This fact is especially 
marked in comparison to ~oils of central and northeastern chernozem 
Ru~~:ia.. .·• 

2. If southwestern Russia is divided in two~ _Qn_either side~·I:'Jf the 
Dnieper, the soils on the left side contain 4.554% humus (average of 35 
samples) while those on t!le right side contain 4.242% humus (average of 
32 samples). The causes of this difference undoubtedly underlie the 
fact that nearly all samples with a maximum humus content were taken on 
th£~ left side of the Dnieper: the soils from Okhochevka ( 7 .3 01 %\ .. , Mar' ino­
Ploskoe (7.319%), Pesochino (8.78611/")• ,J~o:!o"..'aya (8.519%) and G-taivoron 
(7 .585%). On the right side of the Dnieper, on the other hand, chernozem 
with 7.196% humus wae found only once, at {he Razdel' naya station. 
1 l first suggested this in January i881. See "Khotl i glavneishie rczul'taty pre~pr:nyatogo Voi'no-ehcnomi­

che~kim Ob~hchestvom issledovaniya chernozemnoi Rossii" (Investigation of Chernozem Russia Undertaken 
by the Free Economic Sqciety and its Principal Resu Its), p. 36, (St, Petersburg.] 1881. 

~ This number does not include samples from Birzulova and Kugureshti as well .;u soils of the terr.itories 
adj~ining :he Black Sez., for reasons explained above. On the other hand, I thought it useful to include 
all soils along tlw line Kursk- Ko11otop- Fastov- Kazatin Auth<'r. 
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3. Since chernozem of southwestern Russia has a compar;;ttively low 
content of organic substances, its color obviously cannot be as dark as 
soils in northeastern chernozem Russia. Howe'li ~r. in many cases (examples 
of which have been given) the difference in color does not denote a 
difference L1 contents of organic substances. Prof. Borisyak1 s statement 
that "chernozem of the Poltava Province markedly exceeds Orel and Ryazan 
chernozem in the inte~sity of ita black color11 is, ''however, applicabJe only 
to the northern districts of the latter provinces. ' 

4. The numerous artificial and natural sections which I observed, as 
well as the measurements prese~1ted above, indicate that the average 
thickness of chernozem in southwestern Russia can be estimated at 2 ft 
8 in - 2 ft 9 in [81 -84 em], considerably exceeding thickness of any other 
c:hernozems. Soils of the left and right banks differ in this respect as well. 
2 ft 7 in [79 em] in the former compared to 2 ft 10 in - 2 ft 11 in [86- 89 
em] in the latter. In addition to providing indication of the nature of theirr 
parent rocks, the comparatively large thickness of soils in southwestern 
Russia equalizes the difference between [total] humus contents of soils 
of southwestern and southeastern chernozem Russia. Obviously, in 
southwesfern chernozem, the amount of humus is distributed over a larger 
[soil1 mass than in thinner soils. 

5.. Conclusions (1) and (4) are directly r~lated to another characteristic 
feature of soils in southwestern Russia. The difference in humus content 
between different horizons of the same soil should be much smaller than 
in the case of thinner soils which are richer in humus. This statement is 
substantiated by facts ... In addition to the data provided by Prof. Schmidt , 
quoted above, analyses w'er~i performed by Sheshukov. The_ soil of the 
Odai farm (Uman Di~1t1""ict), ::mentioned .above, was found to contain 5 .96217/o 
humus at a depth of 6 ~n ·[15 em]. 2.878% humus at 21 in [53 em], and 
finally 1 .1560/.; humus at 38 in L96 em]. The difference in color of soils 
from different horizons must oe correspondingly small. 

6. The specific gravity determinations of soils (whi.ch I ~ollected) 
carried out by Mr Burmachevskii at the Agronomic Laboratory oiSt. Peters­
burg University reveal the relatively very high specific. gravity of 
chernozem gray soils in southwestern Russia, as ,given in the following 
table of specific soil gravities .. 

Specific gravity 

1. 2 versts from Putivl . 2.67 
2. Kursk, ;i~ the railroad station· 2.65 
3, 1 verH north of Nezhin . '2.64 
4. 10 versts north of Voronezh. 2.62 
5. Polonnoe • 2.62 , .. 
6, Zhmerinka . 2.62 
7. Tomashevka . . .. 2.62 
8. 1 verst east of Nezhin 2.61 
9. 5 versts from Novorcbskaya. 2,GO 

10, Kazatin 2.57 

Average specific gravity of soils in southwestern Russia may be regarded 
as 2 .62. This should be kept in mind while estimating the relatively low 
humus content of these soils. Determination of organic substances in soils 
is generally made on a sample of approximately 5 g. Since the specific 
gravity of sand is 2 .6 and that of clay is 2 .2, the samples taken for analysis 
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of clayey soils are of larger volume than samples cf sandy soil. Conse­
quently, a given weight of clayey soil contains a comparatively large 
amount of humus, while the humus content of SC\ndy soil is comparatively 
smaller, humus being distributed in the soils rnore or less uniformly 
with:tn horizons. 

The main features of the s.>ile in southwestern Russia are as follows: 
a) relatively small content of organic substances, b) its extremely gradual 
variation over differe~t soil horizons, c) considerable thickness, d) rela­
tively weak dark color, and €:) high specific gravity. 

These features underlie ULe differences between this che:.."nozem and 
similar soils in central and ~1.ortheastern chernozem Russia. 

These properties of soils in southwestern chernozem RusEiia are so 
unexpected, so contradictor;: to accepted opinion, and are of l'mch high 
scientific and p:t· ..... ctical inte··'est that they merit detailed ~xplarlation. 

The basis of c..ll these properties lies in the predominant chemical­
mineralogical composition of chernozems in southwestern Russia. The 
geological description of thls territory clarified the important r~Jle of 
various sandy formations as subsoil; this is clear from analyses Nos. o, 7. 
9 -11 , and partly also 15, 2 0, 2 2. and 24 . The properties of the &oils 
overlying these rocks must be generally similar, which is vividly demon­
strated 1 [percentages]: 

Locality A1lt0s 
" and and Clay Quartz sand 

Nos. ~f sarr ples _ F~a 
~~------~--~~--+---------~--------

Kishinev (No. 34) • 
Eli~avetgrad (No. 36) • 
Gromy (No. 26) .• 
Grushki (No. 30} • 
Belgorod (No, 8) • 
Pesochino (No. 5) • 

7.656 
6. 799 
7,838 

17.774 
7.400 

14.081 

10.281 
15.094 
15. '7 50 
19.31R 
13.398 
23.221 

72.204 
72,149 
69.580 
62.975 
76.394 
58.271 

-.. 

An essentially identical conclusion may be reached by calculating the 
clay contents (from the total of ferric oxide with alumina) for all those 
soils of southwestern Russia which have not yet been completely analyzed. 

Property (f), the most important characteristic of these chernozems, 
ie: the:tr very sandy composition. 2 This conclusion is substantiated bythe 
fact that a considerable portion of the samples was not of my colleci;i6n, 
and originated from a great variety of areas and localities in southwestern 
Russia; the selection of material is thus completely objective. 

'1 he following inferences may be grawn. 
A. The very sandy nature of chernozems in southwestern Russia is 

genetically related to most of the soil properties already mentioned in 
regard to this region. Herbac~ous vegetation does not grow readily on 
sandy parent rocks and is found in smaller quantities than on loams; 

1 In this case the clay content was roughly calculated "by adding the amount of alumina extracted by acid 
and the amount of silica extracted by aUtali and by expressing the total as a hydrous compound" (15o/owater). 
Mende 1 e e v . Ibid., p, 9. However, th.:: cl;,.y-hke substances also include ir and I therefore added the 
column for A ~Os and fcz03• 

- - · -C -·~·-This feature of soils of southwestem Russia is e!pecially clear in comparison to soils of central and north­
ei!stern chernozem Russia which contain nearly twice as much .;lay; pp. 225-226. 
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it decay13 ·zn~re rapidly, in spil. or under.neath it .. ·Other conditions being 
equal/1 sandy soils should be low~r in humus tha'n loamy and clayey soils. 
The ~olors of these soi~s, there~s.n;· cannot be iderttical . 

. Sangy parent ro<;:k is certainly looser than rocks<which are rich in ~lay, 
and,humus will thus inevitably penetrate far more df;!eply in the former 
than .. in the latter case; h.e·nce the considerable thick;nesa pf chernozems 
in southwes·,ern Russia and th.e small differences in'humus content between 
the~r different horizons. 

However, the low humus content in soils of. aouihwestern Russia and 
I . .. 

thefr. other special properties may not be due to their chemica.l-mineral-
ogica'l,nature alone. Acc·ount should also be taken of the nature of vege­
tation, 'topography, and even climate of southwestern Russia. 

Thanks to the climatic conditions .of southwestern chernozem Russia, 
forests pem~trate further s.outh than in eastern and central Russia even 
today. Indications have been given above that this difference was even 
more considerable in-the past. Forests do not furn:i.sh suitable conditions 
for chernozem formation,·1 and it is clear that their ~arlier appearance 
in southwester:1 Russia in comparison to the other parts of the chernozem 
zone and,. especially. their wider occurrence. must have retarded accumu­
lation [of humus and formation of] rich chern(.'Zem. 

The development of arboreal vegetation in ~·outhwestern Russia. as 
everywhere else, followed herbaceous vegetation. This is established on 
the basis of the nature of both arboreal and herbaceous flora, and in our 
opinion also by the presence of krotovinas and man-made mouncis. 

Krotovinas often occur. on the left bank of the Dnieper and especially 
throu~hout Gaidamatchina. in area~ forested at present or in the recent 
past. Krotovinas filled by chernozem are obviously younger than the 

. chernozem; burrowing animals are more characteristic of steppes than of 
forests; finally krotovinas have n?t been observed existing in noncherno­
zem forests. 3 

It is therefore natural to conclude that forests were preceded by the 
steppe in all these localities. Academician Gel'mersen' s opinion. regarding 
krotovinas as remnants of tree roots, cannot be accepted. Additional 
arguments to this effect are presented below. 

1 . Finds of tree residues in krotovinas have been made in only two 
or three cases,4 in which they are certainly very recent. since a root 
cannot be preserved unmineralized, even for a hundred years, in soil which 
is accessible to water and air. 

2. Investigations made by Kipriyanov, Academician Gel'mersen, and 
myself have demonstrated t~at krotovinas occur at depths of 9-10ft 
[2.'/-3 m] and 14ft [4.3 m), not usually accessible to tree roots. 

1 Karta lesQv Evropelskoi Rossil (Forest Map of European Russia). See Nizhni Novgorod Province and the 
chapter on the origin of chernozem. 

1 Prof. Lc v a k o vs k i i (ibiJ., p. 1.'1) also found "old krotovlnas in large numbers In the northern, rnore forested 
dist!icts of the Khar'kov Province as well as in the Kursk Province ... Ge'1erally, far beyond the present­
day range of susliks." 

3 Ab'.encc of krotovinas in fore~t! of nonchcrnozcm Russia is certainly not due to scarcity of burrowing 
animals, but rather to the absence of thick accumulation£ of chernozem which could fill the burrows. 
Burro~o.·s of various animals, such as moles, found in northern loam and filled ~o.•ith the same material of homogeneous 
color, become invisible. Krotovinas in -:hernozem (horizon A) filled with the same chernozern are 
extremely rare and become v'sible only under accidental favorable conditions. 

• Prof. Bl)flsyak (ib1d., p.40), m additlontoBarbot Jc Marni.wd Gel'merscn, "foundtracc.• .. Adecayedplant 
residues in krotuvinas." 
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3. Many krotovina~:: often reach 1 -l. 1/2 ft [ 3 0-4 5 em] and even more 
in diameter; krotovinas of such sizP.s occur in all horizons at least to a 
depth of 9ft [2. 7 m.]. These circum8taPces are incompatible with A cade­
mi~ian GePmersen's view. 

4. Finally. decayed tree roots possess a very insignificant portion of 
their original weight and volume, thus casting doubt on the origin of the 
material filling krotovinas. Susliks and other burrowing animals throw 
up earth (chernozem and underlying rock) to the surface, which earth 
later fills their burrows. No comparable process occurs in regard to 
plants. Root channels and animal burrows might in the course of time be 
destroyed by gradual collapse of their walls or sudden c:ollapses of the 

r 
adjacent mass~ in which c;ase all traces would be obliterated and krotovinas. 
would not exist. 

Krotovinas must be regarded as burrows of animals. In forested locali­
ties, they must be regarded as proof of the former presence of steppes. 

The presence of man-made mounds in .forest8 is offered as proof of the 
same hypothesis; however, this lacks the decisiveness of the previoas 
a.t·gu.ment. Mr Skal' kovskii was the first to suggestl the presence of such 
mounds in the steppes as proof of the original absence of forests, According 
to him, "man-made mounds would be quite pointless amidst forests and · 
would be unnoticeable except at very close quarters; the appearance of 
mounds in the steppes, these documents of the presence of numerous 
nomadic peoples. proves that the greater part of the Novorossiya Territory 
had as few fores·cs twenty centuries ago as today." Regarding Skal 1kcvskii 's 
opinion as generally justified, and in view of the mounds present amidst 
forests in the Poltava, Kiev, Bessarabia, and Podolia provinces, etc., 
these territories may be regarded as having been unfore,\jted in the past. 

However, it should be stressed that this argument becomes convincing 
only under the following conditions: a) a precise classification of all the 
mounds in Russia as follows - 1) burial r.nounds, 2) boundary marks, 
3) landmarks, 4) fortifications,. 5) vantage points, 6) roadside marks, etc. 
-and bj the presence of types 1 and 6 in the steppe and forested areas of 
chernozem Russia. I should like to draw the attention of archaeologists 
to this subject. 

I consider it very probable that forests il'l southwestern Russia were 
formerly more widespread than at present and that they were preceded 
by steppe. Since climatic conditions in southweste:r·n Russia are certainly 
more favorable for arboreal vegetation than \:~e climate of corresponding 
latitudes in central and easterP Russia, and since southwestern Russia 
is directly adjacent to the Carpathian Range, previously forested. it 
seems obvious that local steppes became forested sooner than anywhere 
else in corresponding latitudes of Ru3sia. It shall be made dear below 
that this change was also favored by the topography of the terrain. 

If all the above arguments are correct, and the territory was not a 
steppe\.for very long, a rather small amount of humus could have 
accumulated. Any discussion of the humus content in these chernozems 
should take account of the relief of southwestern Hussia. 

In preliminary communications anf. reports, I have explained th~ 
important part played by the nature of the surface in the normal distri-

1 s k a 1 'k ov ski i. Opyt statisnchcskogo opisaniya Novorossiisko~o kray-.t (An Attempt at a Statistical 
Dc.~cription of the Novorossiya Territory), p. 193, [Odessa). 1850, 
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bution of humus in soil. One illustration is that soils of strongly rolling 
localities, on hilltops and on the upper third of the hillsides. as well as on 
upland river banks. are rarely normal, usually low in humus and clay and 
frequently very rich in slightly altered parent rocks. 

The very rolling surface over much of the Poltava Province, the southern 
part of the Kiev Province. the Podolia Province and especially the northern 
part of th~ Bessarabia Province certainly facilitated accumulation and 
preset·vation of humus in soils. 

Southwestern Russia may be regarded as having undergone the following 
processes, taking into account the secondary nature of gullies and 11 balkas", 
their facilitation of moisture redistribution and, to a certain extent, forest 
appearance . 1 

This vast territory was originally a level, treeless steppe. bearing rich 
steppe vegetation and inhabited by burrowing animals. Over the millennia. 
its climatic conditions and general rather steep incline toward the neighbor­
ing seas caused a formation of hilly terr'ain more rapid and considerable 
than in any other Russian st..::ppe. At the same time water was redistributed: 
the ridges grew poor in water while the "balkas" grew richer in springs; 
the steppe flora and fauna gradually became poor. The forests growing in 
the neighboring territories (the Carpathians) thus expanded into south­
western Russia, initially along rivers and "balkas". Th~ presen~ relief of 
southwestern Russia is probably in a state of equilibrium. New gullies 
may appear. while the old gullies gradually Ipse their sharp outlines and 
their walls gradually become covered by sod and chernozem. 

Mention of the climate will conclude our discussion of the causes 
underlying the relatively low content of organic substances in the soils of 
southwestern Russia. 

A.I. Voeikov remarked that the climate of southwestern Russia iEJ more 
favorable for vegetation than the climate of the corresponding latitudes in 
central and eastern Russia. In southwestern Russia "the vegetative period 
is long~r thanks to the warmer spring and autumn, rainfall is heavier and 
the percentage of summer precipitation is no smaller. For instance the 
nonmountainous territories of Galicia and Bukovina, adjacent to the Podolia 
Province, have an annual precipitation of 57-24 em, more than anywhere 
in the central and eastern chernozem provinces (for instance, annual 
precipitation at Simbirsk is only 44 em) ."2 Voeikov concludes that a larger 
humus accumulation is therefore to be expected in soils of southwestern 
Russia. 

This conclusion appears somewhat too hasty and too general. 
There are thousands of territories in western Europe, as ih other regions 

of the world, where annual and summer precipitation is heavier than in 
southwestern Russia and where the warm season is more prolonged, and 
yet they lack even traces of the poorest chernozem. 

Any complex o~ climatic conditions cannot be equally favorable 
for both steppe and forest vegetation, and it is therefore impossible to 

1
1 Do k u c h ;j c· v. ~po~oby obrazovaniya rcchnykh do lin ( Mcdcs of Formation of River Valleys), pp. 55-56, 

(St. Petersburg. 113'78). 
2 Protokol zascdaniya Otde,kniya ~eolo~~ii i mineralogii S. -PewrsburRskogo obshchestva cstestvoispytatelci 

(~!inures ot the \leering of rh~ Geological and Mineralogical Section of the St Petersburg Society of 

N.Huralists), 31 January 1880. 
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regard the conditions of southwestern Russia as highly favorable for vege­
tation in general.l 

The Russian seaboards of the Biack and the Caspian seas, especially in 
the southern parts of the Bes1;arabia, Kherson, and Astrakhan provinces, 
where wild flora may be tota~.ly wilted as eal~ly as the end of M~.y. clearly 
demonstrate the fallacy of Mr Voeikov• s technique for estimating the 
vegetative period on the basis of the length of the warm season. In general, 
it if; impossible to state that the climate of a certain territory is more 
fp.vorable for chernoze:ID formation than the climatic conditions of 
another terrHory, unless the data on the total annual precipitation, the total 
annual amount of heat, and their distribution over the actual vegetatlve period 
in the y~ar, the annual increment of. both steppe c.nd forest vege,tatlon, the> 
quantities of vegetal m2.ss decaying and entering the soil, condition~; and 
trend of the decay processes with regard to different plant residues in soil, 
etc. are taken into account. No satisfactory information on any of the 
above factors exists, and positive conclusions on the subject are therefore 
premature. 

Insofar as judgements may be formed on the ba~:ds of the data currently 
available, the fairly abundant arboreal vegetation in southwestern Russia 
and, to an extent, the relief of this territory indicate climatic conditions 
more favorable for forests than for steppes .2 

B. Since soils alm.ost throughout southwestern Russia are predominantly 
!J of uniform sandy-loamy character up to the northern boundary of the 

calcareous Tertiary system, Chaslavskii and Yanson' s subdivision of locc>.l 
chernozem into rich, ordinary, clayey, and sandy-loamy - loamy king_s 
should not be adopted, due to the lack of natural-historic substantiation. 

Any difference between Chaslavskii's f.oil regions is due to climatic, 
topographic, and floral factors. It is common knowledge that favorable 
combination of moisture and warmth (significantly affected by forests) is 
one of the most significant conditions for any vegetation. especially that 
under cultivation. The population throughout southeastern Russia has 
learned by bitter experience that drought may bring about famine~ even on 
the richest soil. On the other hand, excellent stands of corn have been 

~ l 
II 

1 Climatic conditions favorable for cultivated vegetation cannot ti~ regarded as favorab!e for wild vegetation 
as well, t.>specially steppe veg'!tation which is the principal agent in the origin of the Russian chernozem, 
as explained below. Author. 

2 V a.rious'historical data(Z. abc I in (1.] htoriya russkoi zhizni s drcvneishikh v=cmcn (History of Life in Russia 
Since An;iqulty), part 1, pp. 2, 29, 218-281, 411, etc., (Moscow), 1876) certainly lr,dlcate that the 
"Scythian Rus inhabiting the territory between the Dnieper and thl! Danub~. extending approximately 100 
versts east of the former, led an agriculttJral existence as early as Herodot··t' ~ime, 450 years D. C." The 
steppes around the Sea of Azov, the Donets, the Don, and the Volga wert~ !:11 cr cit her uninhabited or occupied 
by nomads. Once the effect of cultivation on the depletion of humus In soil will have ber.ome clear, any 
explanation of the relatively low content of organic substances in the chcrnozcms of southwestern Russia 
will have to take this circumstance into account. It is at present difficult to make an)' po3ltive statement 
ou this snbj cct. Messrs, Boris y a k (ibid,, p, 19) and S o vet o v (ibid., p. 293) do tend to regard cultivation 
a.s an_important agent. Borisyak recognizes the effect of cultivation on the thickness of chernozecn, and 
Sov~:tov also on its _C'Jlor; accordmg to Sovctov, thl· dark color of this soil may be completely 
altered by continuous plowing. I strongly object to tlus view. ln the first place, all the samples of 
dJCrnozem which I took, from virgi~:- !ands or from plow land, displayed no differeoce in color iilld humus 
content, provided they were taken from the same district; on the other hand, roots and lower portions of 
stalks of cultivated plants are capable cf compcruating and even overcompensating the soil for its loss of 
humus by mineralization, and so on. 

'· 
.' 
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repeatedly observed, by ourselves and by previous observers, 1 on sands 
and on the fresh railroad emi?ankments nearly throughout the chernozem 
region, especially in southwestern Russia. Finally. under favorable weather 
conditions even poor northern &oils often yield crops tenfold the amount 
of seed and more. Such is the signi~icance of climatP., and so great the 
distinction between richness of soil and its fertility .2 This is the principal 
factor for the almost universal crop success enjoyed by the northern 
part of Bessarabia, southern parts of the Volhynia and Kiev provinces. and 
entire Podolia Province. 

On the other hand, it will be made clear below that the crop j1.elds in 
this territory fall short of those in t!te southern part of the Trans- Volga 
area, for instance [areas lying east c>ithe Volga.]' 

C. The following remarkable facts are genetically related to the charac­
ter of the subsoils in southwestern Russia: 

1. Eastward, an increase in subsoil clay (see analyses of samples from 
Pesochino, Mokhovoe, etc.) occurs concurrently with an increase in the 
soil humus in southwestern Russia. The enormous blunt peninsula of < 
chernozem protruding between Kromy, Novosil,; Ryazhsk, and Tula. thus 
becomes comprehensible (see map). In Barbot- de Marni's words, the -
typical boulder-free loamy loess advances north, forming a large promon­
tory. 

2. The regular bt:t marked effect of climate on the soil humus content 
thus begins to be noticeable only at the first occurrence of the calcareous type 
of southwestern Tertiar~r formations between Zhmerinka and Odessa. This 
statement will be considered below in detail. 

To complete our description of soils of southwestern Russia, the 
relationship between local chernozem and rocks of the so-called Dnieper 
crystalline range will be clarified, especially since this subjeet is Rome­
times regarded as being highly significant. 

As is>known, scienti':ic opinion of the relationship between the Dnieper 
crystalline area and the south Russian deposits (and hence also soils) has 

I 

varied. The principal ~.· iewpoints are given below. 
The renowned invest5gator, Murchison, gave the following description 

of the area, in partial contradiction of his predecessors Sokolov and 
Kul' shin: "This granite steppe, in which the rocks were uplifted in 
antiquity .•. is in places4 bf' :re of surficial formations and thus differs 
markedly from the formations to its north and south. There are thus ample 
grounds to assume that it has not been inundated s:f.nce the beginning of the 

1 Wangenheim von Qualen. Ibid., pp.4-5: Borisyak. pp.32-33; Krylov [A.]. Sovremennoe 
SO'itoyanie voprosa o chernozeme i ego prois!<hozhdenii (Current State of the Subject of Chernozem and its 
Origin).- [In book: "Priroda , 4th year, book 1, p. 50. Mosltva. 1876]: So veto v. Ibid., pp. 284 and 
300. Explanations of this phenonenon, however, cannot be baled exclusively on climate, The northern 
loam is not equivalent to cherno:1'!m loam (the most uormal chernozem), and. similarly,· ~outhem ~ands 
and clays are far from equivalenr to the northern sands and clays, since they have been !ubjected to the 
effects of totally different weathf'dng, climatic and vegetative conditions for millennia. Nonhero and 
sm:thern sands cannot be of equal 'crtility. since they are also derived from differing rocl<s .• 

2 Ibid .. pp_ li- 19. 
3 All these ft.>atures of soils in sout;awestern Russia, in concurrence with the specific featur~ of the local 

climate, lead to the follow1og practical and very Important conclusion: the choice of cultivated plants, 
cultivation of land and sowu,~ tirnc:1 should be quite d~ffcrent in southwestern Russia than in the rest of 
til.: cherl:ozenl zone. 

' For insta;JCl', Murchison obscrv~J "red porphyry" "in cenain territories (basin of the River K 1lmius) 
ovt•r ~·onstdcrabk art·as on tile st•rfacl'." Murchison. Ibid., part 1, p.404. 
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Paleozoic Era, .E)_though the surrounding territories of European Russia 
have been under water." 1 ' · 

Prof. Feofilaktov holds a diffe!"ent opinion of the western pa!.'1 of the 
Dnieper crystalline territories. "One may tra\Tel over the enLre crystal .. 
line rock region without seeing a single rock; they are concenled by the 
thick, continuous deposits. 11 Feofilaktov noti:d that "the deposits become 
less thick toward the central part of the crystalline area." 2 

Academician Ruprecht echoed Murchison's opinion in 1866 and even 
elaborateo upon it. Ruprecht admitted that "The crystalline rocks are not 
covered by any sedimentary rock throughout the g:o:-anite region (from the 
Pinsk bog::S nearly to the Sea of Azov), and the region ia even lacking in 
diluvium, r; although Murchison only mentioned the absence of marine sedi­
m~nts. Academician Ruprecht continues as follows: ~'nevertheless, by the 
weathering of granite, this relatively unfavorable .substrate generated a layer 
of chernozem covered by vegetation. This exam:;le proves the terrestrial 
plant origin of chernozem." 3 

NeithE-lr Boris~"'ak nor Barbot de Marni agreed with the views of Murchison 
and Ruprecht. SimUarly, Prof. I. F. Levakovskii, who examined a consider­
able portion of the Dnieper crystalline rocks stated that"direct contact 
between chernozem and granite is very rare and accidental, found over 
very insignificant surfaces and due to the recent deposition of chernozem 
from higher adjacent areas:" It may be added, on the basis of the previous 
discussion, that in the excursions I carried out over two years in the 
basins of the Dnieper, Bug and Dniester rivers I saw no layer of chernozem 
(although deposited) directly overlying crystalline rocks. It would however 
be imprudent to generalize this observation (aa done previously), which is 
evident from the works of Klemm and Kontkevich, cited above. 

Klemm. speaking of the water divides of the territory between the 
Dnieper and the Kalmius, the middle reaches of the Volch'ya and the Sea 
of Azov, remarked that there is no chernozem in the area c,overed by crystal­
line rocks; instead, there is "a thin, dark-brown sandy layer ... Absence 
of chernozem is a'lso noted in the middle reaches of the River Moskovka 
where crystalline rocks are most highly developed. and in some places 
on the banks of the Dnieper." 4 

Kontkevich wrote as follows: "In contrast to the western part of the 
south Russian granite belt, where crystalline rocks are exposed under 
sedimentary formations only in riv·er valleys, on the eastern side of the 
Dnieper (in the entire Berdyansk and part of the Melitopol districts. half 
of the Aleksandrovsk District and most of the Mariupol District, about 
13,000 sq. versts in all) a true granite steppe is observed, in which these 
rocks on interfluvial areas are covered by a very insignificant layer of the 
product of their decomposition or else form strrface outcrops. Reeky 
hills, known as 'karr.ennye mogily' (stone graves) are fairly common'' 5 ;, 

very characteristically, "chernozem is also absent on most of the area 
occupied by crystalline rocks"; according to Kontkevich. "the brownish-

1 Murchison. Ihld., parr 2. pp.158·1fl9. 
1 ~·eofilaktov. 0 krlsralllchcskikl'poroJakhgubcrniiKievskol. \olynskciiPm1ol'skoi (Crystalline Rocks in 

th~· Kiev, the Volhynia, anJ the PoJolia Pro"inces), p. :l. I8f1l, 
R li r re r: hI. lbiJ .. P· 22; on PP· 20 anJ .;t) R•lprccht sreaks of the "transition of chernozcm to granite .... 

4 Klcmrn. lbiJ., pp.l07anLlll9. 
5 Kontkevich. Ibid •. January, p.I02.1iiJF~bruary, p.304. ScealsoKI~rnm. Ibid .. f>.IOti. 
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black soil consisting of the products of cecomp.Jsition of these rocks tinted 
by vegetal substances. though not as fertile as chernozem, is neverthelese 
usually quite suitable for agriculture." 1 

Additional facts supplied by Kontkevich may be useful at this point. For 
instance, throughout the territory travelled by Kontkevich (along the Kalmius) 
"the top soil layer consists of brown granitt: grus, which in some places still 
conta:_ns isolated granite blocks which have escaped destruction. scmetimer; 

- shaped like giant mushroo!'Ils." 2 In the basin of the Berda River, at the 
apex of the last "balka". Bel'manka, there is a granite ,'.'protrusion, devoi.d 
'of chernozem on it orh~rm.md it; the dark-brvwn soil ?)~·-t::i~·n.ding in mica 
spar.gles6 consists of products of decompo~dtion of (lo~·:2··):tgranite and 

II .. ,. ' _. 
gneiss. 3 At the sources of the River Korsak, disintegi·ating gray granae 
has been converted in places to fi.ne grus covered by an insignificant l11yer 
of vegetal earth with which it merges imperceptibly. 4 Finally "below ~he 
confluence of the Sisikula, on both banks of the Yushanla, especially i:he 
right bank, numerous outcrops of crystalline rocks are observed in the 
immed).ate vicinity of the river and some distance from it, where they 
either appear on the surface or under a very insignificant layer of chernozem. 
Entire territories, especially on the left of the river, are thus unsuitable 
for agriculture a.r,td have been left as pastures. 11 

6 

The' truth of {his matter, as in most cases, lies halfway between the 
extreme opinions. It may be formulated as follows: in the eastern half of 
the region of southern crystalline rocks, rocks outcropon the surface in some 
localities; in these cases, they are covered by .soils far inferior to typical 
chernozem both in thickness and in color; on the other band, in the Trans­
Dnieper area all crystalline rocks are covered by a thick layer of deposits. 
Consequently, the statements by Murchison and Ruprecht, quoted above, are 
grossly exaggerated and do not possess the significance accribed to them. 

1 Kon:kevich, Ibid .. February, pp.:n<.~-Jl6, 
I Ibid. , p. 302. . 
3 Ibid .• pp. 277 -'278. 
4 Ih id. , p. '261. 

S Ibid, 1 p, 256, 
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Chapter IV 

CENTRAL CHERNOZEM RTTSSIA 

BRIEF HISTORICAL DESCRIPTION OF 
GEOLOGY AND SOILS 

I am using the term "central chernozem Russia" to designate the basin 
of the Donets, the upper and middle reaches of the Du~n, the right-bank 
tributaries of the Oka and of the Volga, approximately from Tetyushi to 
Kamyshin. This region thus includes the southe.ast~rn parts of the Ryazan, 
Orel, Kursk and Khar'kov provinces, the northeast~rn .corner of the 
Ekaterinoslav Province. the northern half of the Don Cossack Territory, 
the Voronezh'Province, the northern two-thh:·ds of the Saratov Province, 
the so\.lthern two-thirds of the Tambov Province. and the Penza and 
Simbirsk provinces. , 

The orographic map of European [{ussia depicts a water divide stretching 
west to east along the middle of the territory, from Orel to Ta·mbov and 
Penza; this water divide reaches 700 --1000 ft [213 -305m] of absolute heigh:i.. 
The Tsna and Sura rivers flow north ol this divide and the Don, Voronezh, 
Khoper and Medved:i.tsa rivers flow south, their basins apparently lower· 
than those of the Tsna and Sura. At approximately the merirlian of Penza 
these heights become much broader and veer north - south, parallel to the ··· 
Volga and serving as a water divide between the Volga and the basins of ~he 
Sura and Medveditsa. The spurs of these heights occupy most of the 
Saratov, Penza, and Simbi~sk provinces. 

The works of Murchison, Yazykov, Borisyak, Pacht, Wagner, Gofman, 
Sintsoyl and others show the Cretaceous syst.em to be as widespread in 
central chernozem Russia as the Tertiary system in southwestern Russia. 
The principal membe!"s of this system are indicated to be chalk and chalky 
marls. 2 It should, however, be noted that the Cr€'taceous system does not 
wholly occupy the territory. Fairly extensive Lower Tertiary sandy 
"islands" 3 stretch along the right bank of the Don, beginning approxim<:<i.ely 
1 S 1 n t so v. Geologicheskii ocherk Saratovskoi gubernii (Geological Description of the Sararov Province), 

p.54. -[Zapiski S. Pei:erburgskogo Mlneraloglcheskogo obshchettva, second series, part 5, St. Petersburg.) 1870. 
2 I would again specify that I mean the'predominant rocks here and in similar places. Author. 
s S•:e Academician Gel'mersen's most recent geological map. For better characterization of t~c local 

Tertiary formations, Prof. Sintsov's lin (from the surface down) of rocks in the Tertiary system of the 
Saratov Province follows: a) loose gray-yellow sands with "buns" -white claystone, altogether reaching 
1~5 ft[38m), b) loose coarsely granular green sand, 8 ft[2.4m], c) dark-gray argillacio!ous sandstones, 
25 ft['i.6m], d) greenish-gray sands, sandst;,ncs, and sha:cs, approximately 350 ft[l07m], c) grayish­
white and re~dish sands and buhrstones, unknown thickness." Sin tsov. iJopolnitel'naya zametka •.. 
(Supplementary Note ... ) [to the paper" Gcologichcskii ocherk Saratovskoi gubcrnii" (Geological Description 
of the s aratov Prov inc c). - Zapiski Novorossiiskogo ubshchcstva est~~tvoispyratclci, Vol. 2, Odessa. 187 :>]. pp. 11 -12. 
The sandy Tertiary forfTI:~nr.n~ ,~f •t!•' "~~:!'"\' Pr<'•'':Jcc, excluding horiztJn (e). reach .'i08 ft [1 .'i!';o m] in thickness: 
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at Voronezh affd co,ntinuing tCJ the lower reaches of this river, between 
Novokhopersk and Boguchar, along the lower reaches of the Medveditsa 
(nort.? of its right bank), southeast from Balashov, along the left bank of the 
Volga from Saratov to Syzran and finally between Syzran, Gorodishche and 
Korsun-. Accordir.g to. visual observation, they occupy one- sixth to one- fifth 
of central chernozem Russia. Moreover, Devonian, Carboniferous and 
Jurassic limestones, marls and clays are found on the margins of the belt 
-on the Samara bend of the Volga, along the right bank of the lower reaches 
c:. the Donets and between. Voronezh, Ranenburg arid Livny. 

The sa!.<.dy Tertiary rocks invariably occupy high water divides c.nd 
interfluvial areas in the Voronezh Province, the northern districts of the 

. Don Cossack Territory , 1 in the northern part of the Saratov Province I 2 and 
" in certa~n portions of the Simbirsk and Penza provinces3

; 
11 in,the Saratov 

· Province these rocks form nearly all the mountain elevations. 11 

It will be mada clear that this circumstance, combined with the basic 
differen~e in the petrographic na~ures of chalk and quartz sand, is highly 
significant f_or soils of central chernozem Russia. -

11 

- As in southwestern cherriozem Russia, the same rocks in cent~i:\1 chernozem 
,.::ftussia are usually concealed under /more or less thick dil~v~al ,,, 
deposits. Until quite recently (Ruprecht, probably Bogdanov ,'·and others) 
local deposits were regarded as nearly free of bo~lders. However I· this 
view, first formulated by Murchison, is in(;or rect. F'or instance, as early 

- as 1853 Pacht found erratics in the diluvia.l loaw of the Tambov Province I 
in many gullies along the Leshnyal Lesnoi- Voronezh and Tsna rivers, and 
the latter's tributaries Kalais, lnkovka and Chembar and along the bank of 
the River Pyasha a tributary of the .Khr.>per ·' in the Serdobsk District. 4 Pacht, 
,who concluded his description of the ancient formations in the "Voronezh, 
Tambov I Penza, and Simbirsk provinces from Voronezhto Samarat! in 
1'856, remarked that 11 all these formations are covered by thick deposits I 

largely consisting of cL;;ty- sandy strata, sometimes containing crystalline 
erratics." Pacht'.~ maps denote the occurrence of such erratics according 
to his observations by a red dotted line running from Voronezh t0 Usman. 
Tambov I Kirsanov I Chembar I and Serdobsk. However, he assumed the 
boulders to ext~nd Jurtbf'r sr _th. The erratics on this territory are not 
very abundant; they 8.re always small and do not usually lie on t~e surface 
but are, rather, buried in sand.s Academician Gel'mersen observed similar 
formations in i:he environs of Elets, Zadonsk, and Voronezh. 6 A charac­
teristic example oi the diluvium exposures rr1entioned by the author il:> a hill 
between Khlevnoe :~md Yaroslavets stations (en route from Zadonsk to . 
Voronezh'?). "The hill consist::> of finely bedded (cross-bedded) compacted 

1 Gurov. Ibid., p.428. 
2 S i :1 tsov. Geolqgicheskii ochcrk Saratovskcd gubcrnii (Geological Des<:ription of the Saratov Province), 

pp. 38-39. 1870; by the same autho;: Dopolnitel'nye zarnetki k prcdshesrvuyushchci st:>t'e (Supplcmen-· 
tary Notc::s to the Prt:-::cding Paper) [Zapiski Novor:Jssiiskogo obshchestva estestvoispytatdci, VoL:, Odessa. 
1873], p. 37. 1870, 

s Bogdanov. Ibid., p. 8, etc. 
4 P a c h t. Obshchii otchet oc issledovanii uevonskoi polosy Evropciskoi RossiL., (General Report on Invcs­

tig:Hion of the Devonian Belt of European Russia •.. ).- Vestnik Russkogo geograficheskogo obshchestva, 
pa~t 8 (9], book 7 [6th section], p. 64. 1853, 

5 P achL -- Zapiski Russkogo gcograficheskogo r.>bshchcsrva, book 11, p. 170 [1856]. 
' G c 1 ' mer sen . !bid. , pp. 47-49. 
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sand, whitish. yc~llow and cinnamon. At about 14ft [ 4.3 m] below the surface 
a: bed of coarse sand (grus and ·gravel) is found., extremely rich in erratics 
which· are complete!} roundPd and sometimes reach4 in (10 em} in diameter"; 
the boulders consi stc•d of granite, quartzit0., and flin'ty slate. 1 Academician 
Gel 1mersen also ~;pecifies that "large granite blocks' were no longer trans­
ported to this point in the period of the diluvial sea; the present southern 
boundary of these erratics was reached only by small fragn1ents of the 
Finland and Olonets lwightR. " 2 

Mr. Kulihin, who supplemented these data, added that the ''deposits 
almost throughout the Tambov Province !consist of sands and c~ ays I the 
latter mostly grayish-yellow; vertical fissures are visible in sections. The 
deposits contain erratic: boulders (gram.te, gneiss I mica schist I chlorite 
schist I etc.) as well as rocks lying in the vicinity of these deposits or 
concealed by them among thes~ are boulders of limestone and flint (often 
with fossils) and chalky and ferruginous sandstones . 11 After mentioning 
that boulders in the souther'ct1 part of the province are 11 small and hardly , 
discernible on the surface 1 " KuUbin traces the southern boundary of the 
erratic1.;; through the southern part of the Usman and the northern part of the 
Borisoglebsk districts. 3 

The boundary of the boulders was shifted even :further south by Prof. 
Borisyak. After pointing out their occurrence "in the middle reaches of the 
Donets" and at Ostrogozhsk I and remark:ng the general gradual decrtase in 
crystalline boulders from west (the Sula) to east (the Don), Borisyak con­
tinues as follows: "but the erratic phenomenon reappears on a larger scale 
on the left side of the Don, along 1the Medvecitsa and the Khoper. The vast 
triangle, its southward apex I the Don and the Khoper as its lateral sides 
and its base marked by a line from the Kazanskaya 1 stanitsa 1 (on the Don) 
via Zotovksaya (on the Khop<!r) to the settlement of Sebryakova on the 
Medveditsa,, is strewn with boulders. Crystalline rock boulders are scattered 
all over the territory I and are especially noticeable on river margins. At'i1: 
the Slashcheykaya 1 stanitsa 1 , nearly at the very bank of the Khoper. in the 
Kamennyi Bairak gully they reach very large dimensions. Near the Dolgii 
Baran farm in the vicinity of the Kunny!zhanskaya :stanitsa' granite boulders 
are ab:mdant, some reaching several sazhens in circumference. Many of 
them are immersed I partly emerging above water; the majority of the 
boulders 1 scattered throughout the steppe 1 lie on chalky, belemnite-con­
taining marl; they are fairly often enveloped by chernozem. Many fragments 
of sedimentary rocks I such as limestone ar-B found among the local boulders, 
No large stretches of huge boulders comparable to those in the lower reaches 
of the Khoper and the Medvedltsa were noted over the investigated terr-itory. 
Areas of crystalline fragments in the Poltava Provine e (mentioned above) 
are insignificant patches in comparison with the triangular area described. " 4 

Following Borisyak' s discovery I Prof. Sintsov' s information concerning 

1 Ibid. , p . . ~a. 
2 Ibad., p. 47. 

~ K-u ,-;bin [N. ]. Gcogno~ticbt:skii ocherk Tambovskoi gubcrnii (Gcoguosuc l.lcscraptiou o! tili! T;llnbov 
Province), pp. ~ l-~~~.- (Zaplski S. - Pctcrburgskogo hllncral<'gicht·sko)o(" ubshcllesl. v;1, Sl'COild Sl,rics, 

part 1, separate reprint, St Petersburg. 18tiG.] 
4 florisyak.-In: Sbornik matcrialov, ntnosyashchikhsya gcnltlgii y•l/hnol Hoss1i. h'1ok l, pp.l711-l/l, 

1 Eit;7. 
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the occurrence of erratics throughout the western half of the Saratov 
Province up to the right bank of the Medveditsa Hiver passed unremarked .1 

Especially significant, among the. numerous instances cited by the author, 
.~· is the find of boulders between Chaadaevl<a and Bol' shay<;i Kolokol'tsevka 

in the Atkarsk District. According tc; Sintsov' s deGcription, "numerous 
fragments of boulders conslstin~ of crimson and white sandstones appear 
on the gentle slope toward the settlement of Koloko1 1 tsevka, where reddish 
clays emerge under the cher.nozem; these boulders are intermixed with 
fragments of dark- green diorite. Blocks of the :-;a me diorite, in the streets 
of the settlement, are of considerable dimensions.~ 

"The terrain is unvaried between Ko.lokol'tsevka and the settlement of 
Aleksandrovka. Approximately 2 ·:?rst£ past Kolokol' tsevka, on an open 
steppe,! saw a boulder about 21/2 arshins [L75m] long, 2 arshins [1.4m] 
wide and high. It is dark- green diorite, and is half- buried3 in a bed of 
reddish nonstratified clay. The boulder is reportedly so heavy that it 
cannot be moved by 10 pairs of oxen. Fragments of the same diorite, together 
with multicolored sandstones and finely- granular limestone, are scaUq,red 
in the fields around this boulder. Both the grayish san'Jstones and the lirri€';· 
stones contain poorly preserved fossils. lfeaps of sirailar fragments an: re­
peatedly encountered in the fields further along the wny 'i'o AlP.ksandrovka. " 4 

The following facts, among others mentioned Ly Pro~. Sintsov and 
referring to post-Tertiary formations in the Saratov Province, are note­
worthy: 1) the fairly widespread, thou~h not contiltuous, occurrence of 
11 atmospheric" red clay in the Saratov Province; 2) a rather marked 
agreement between the geography of chernozet:n and the distribution of 
chalky marls. _ 

1\t Tsaritsyn the "atmospheric" ~l~y·sdisplay a "very gradual and 
imperceptible" transition to the underlying, more ancient yellow marls and 
Sintsov th,erefore tends to regard "these clays as bec.irock (marls) eroded in 
situ and chemically altered by atmospheric water. 

I hnve no objection to this explanation of the origin of the Tsaritsyn 
deposit, but I cannot adapt Sintsov' s hypothesis for n.ll the diluvial red clays 
in the Saratov Province, as Prof. Bogdanov does. The reason ;s obvious: 
Prof. Sintsov observed the same clays on sands and other kinds of bedrock 
which obviously could not produce the clays. 5 

The agreement between the geogrnphy of cher.nozem and the distribution ·~ 

of chalky marls will prove to be of great general sigllificance. Prof. Sintsov 1 s 
description follows. "Starting from Saratcv along the 1 Bol 1 shaya Petl·ovskaya 1 

highway, I crossed a sandy-clay formation. The poor quality of the over­
lying chernozem made me doubt whether it belonged to the Cretaceous group 
since the latter usually consists of moisture- retaining marls and is therefore 
1 S in t so v. Otchet ob ekskursiyakh, proizvcdennykh v 187.:1 g. v gubt,rniyakh Saratovsl<ni i Samarskoi 

(Report on Excursions Carried Out in 1874 in the Saratov and Samara Provinces), p. ~1.- [Zapiski Novo­
rossiiskogo universiteta, Vol 16, Odessa, separate reprint.) 

r One of them I.' as appmximately I! arshins in uiameter. 
' "Mort• precisely, it liSed to be ha If buried an<.! Jl present it has been du~ around." 
4 Dopolnitel'naya zarnetka k stat'c: (~colo~ichc~kii ocherk Saratovskoi glibernii (Supplementary Note to 

the Paper "Geological Description of the Sawtov Province"), pp. '2G-:~7. 
6 Sin nov. Dopolnitel'naya zarnetka ... (Supph:mentary Note~ ... ), pp. 4, '2G, etc. Clays, apparently 

iucnuc.::l with north rn boulders 1\Cte 0bscrved on san<.! by Barbot de 1\larni as well, en route from 

Sar.1tov to T.:i!nhov. Barbot Jc· 1--.larni. t:,eolo).;icheskic nablyudenivn v Simbirskoi, Saratovskoi i 

T;nnbovskoi gubc·miyakb (Geological Clh;t•rvatwns in rht· Simbirsk, the ,;aratov, an<.! tl1c Tambov 
Provinces), p. 1~ I. 
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favorable to luxuriant vegetation and consequently also to cherno~;em 
formation, " 1 This circumstaace is discusserl in greater detail below. 

These are all the principal historical data on deposits in central chernozem 
Russia. It may be added that despite the absenc£ of a complete analysi~ of 
local diluvium in the literature, diluvium overlies bedrocks of essentially 
different kinds, Cretaceous marls and Tertiary sands. There is thert;fore 
no doubt2 that the diluvium is generally of two principal types, sanuy di­
luvium and loamy diluvium. -ThiG circumstance is immensely significant 
for the local soils . 

The data on soils of central chernozem Russia in the literature are · 
considerably more extensive. As e<.rly as 1851, Petzholdt supplied several 
interesting items of information on chcrnozem of the Tambov Province. 
In the following yea:r, "Mr. Astaf' ev, who investigated the chernozem soils 
in the Voronezh Province, writes in his manuscript of considerable 
differences in both physical and chemical properties and in productivity 
of the soil layer known as chernozem." 

For this reason, Astaf' ev classified the chernozem soil of the Voronezh 
Province into thP following five groups, with certain subdivisions, as 
follows: 

Group I. Clayey chcrnozem: 

a. moderately cl.:;yey chernozem 
b. viscous 
c. solonetsous 

G roup II. Loamy chernozem: 

. a. floury loamy chernozem 
b. soft 
c. sandy 

d •. _ brown 

Group III. Calcareous chernozem: 
a. chcrnozcrn with a high lime content 

b. " medium lime content 
c. " low lime content 

G roup IV. Sandy cherno7.em: 
a. slightiy ~andy chernozem 

I. brown 
2. gray 

b. sandy chernozcrn 
I. brown 
:.~. gray 

c. chcrnozcrnic sand 
l. brown 

~. grrlY 
:1. chernozemic gravel 

Group V. Silt: 
a. loose, rich silt 
b_ clayey silt 

c. ferruginous silt 

1 ~~ lllt•ov. Gcologicl:eskii ochcrk Saratovskoi gubcrnii (Geological Description of the S.uatov Province), 
p. :l4. 

2 
In our opin1on, the exarn1,1es of so·ntn.;cstern Russia and the Nizhni Novgorod Provini:'e previously cited 
arc so convHJCin~ and typical that further explant!tion and argumentation re3arding the genetic relation­
ship bt:t\·•c<:n bcdruck and deposit arc unnecessary. 
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Astaf' ev' s terminology is based on the principal pr0perties of soils 
as evident from the table presented on the following page .1 

According to Astaf' ev. the soils poorest in humus are chernozemic 
sand and ferruginous silt. while those highest in humus are floury loamy 
cher11ozem (up to 15o/o humus) and moderately clayey chernozem (up to 14o/o 
humus). He discovered up to 4% saltpeter ( ?) and 8% common salt ( ?} in the 
solonetsous chernozem and up to 44o/o calcium carbonate in medium -calcareous 
chernozem; the vontent of CaC03 in chernozem with a low lime content is 
still higher. 2 

It is interesting that the very close genetic relationship between the 
character of soils and topography and parent rocks was discovered in the 
Trans- Volga Territory earlier than in any other territory. . 

As early as 1853 Wangenheim von Qualen3 noted several very instructive 
instances of such relationships. After r~marking that the Gorodishche 
District (Penza Province) and the Korsun District (Simbirsk Province) are 
composed of several high. dry plains (a) and chains of small hHls (b) with 
depressions between them (c), and mentioning that the subsoil in all=t.hese 
terrifories. belongs to the Cretaceous formation, 4 Wangenheim von Qu~len 
describes the local soils: "Chalk and white chalky marl with sand and 
small g1~ains of quartz outcrop on the hill summits and slopes; by action 
of annual rains and springtime waters, the sand ( ?) and calcareous particles 
are washed off the mountain tops and slopes downward to become mixed with 
arable I and at the foot of the mountains, producing a mass predominantly 
whitish in color"5 (this is one kind of soil). 

non the hills (b), mountain slopes etc., Cretaceous rocks (in rare 
cases calcareous loam and sand) are overlain either by chernozem or by 
another soil such as loam. sand or marl; the soils in this territory art 
generally not very thick. often not exceeding 1ft. In the case of areas 
varyin1 - in size of high-quality chernozem on heights, it is usually m.ixe,d 
with sa1.d and chalk particles to a small or large extent" 6 (second kind of 
soil). 

In contrast. "depressed localities (c), slightly rolling or flat areas are 
covered by black-chocolate chernozem of very high quality (third kind of 
soil) reaching 1-2 a!"shins [71--142 em] in thickness in low areas. This 
chernozem is usually underlain by a loam more or less sandy in the upper 
horizon and several sazhens in thickness. In such low-lying areas. 
chernozem soil is of :1ighest fertility, which is readily understood s] nee the 
chernozem reaching these places is loosened by cultivation and transported 
with other generally fertile substances from more elevated places by 
atmospheric waters. " 7 

1 I reproduce this table since it is the only work I know ok·nsoitsofthe Voronezh Province, and it provides 
excdlcnt illustration of the technique used by local inhabitants for appraisal of their lands. Author. 

2 Zhurnall--1illlStcrstva goslH.i:lrstvennykh imushchestv, part 44 (185:!-185:1), bibliography, pp. 5-7. 
3 Wa 11 ).!l'll he i m von ( 1 •; .1 tc n. !Jcitral(c ;•ur Kl~Tllllniss dcr schwarzt:ll Erdc in Rus~land (Tschcrnoscrn). 

[Bull. de Ia Societe Jcs n.lturatistcs de 1\loscou, 185:!, t. ~~;. N. i. j This bo0klet merits closer attention 

than has been its lot previously, sine•: it is one of the best works on cl!ernozern in its precise and accurate 

obsl'rvations .1nd its 111f',t:nious and logical cxplan.:llions. 
4 /u prr.;.lent, Tcrti.lfY forrnatiOilS arc aiso known in this territory. 
5 Ibi1\, p. :ll. 

6 Ibid .• p. :n. 
1 IbiJ. , p. :1·:. 

215 



.. 

~ 

~ 

IJ 

=--

r 

\ 

LL -

' •P• -··l-

,. 

•.'! i('J! 

' ';._~ -~ t:: J. T L. l \' ( · ; .1 \' 

~ ~ 1·-· • ~ Jl -z c r·: 

:~' l~us .-~-t.:r:e-

~>-

<c•:.•: ~ t:.c'·:~ 

I ; '- ~! '-,'f.'-. '•: 

; • \_,' ~ '"' .1. : : 

.. 
. r ~ :, 1 .1 . : _ ·• , : •• _ ~ -

:~...~ .. : -~ \ 

; '-' . '., .-~ ~: . ·. 
_ ~! ~l 'L t: ':: 

' .l ... t ,_- ~-· ~ 

·-: ;;~.,:;z._ .. 

: 
1 1 i • · • -.: ,t ,I :~ -

: L"l ~:.; l ~- ''-:7t: 

C ~,._ ·::,'L•.: 

' • ~ : , ~ .l' -· : : T: l." 

\ r,);:Tl.' ::; 

l: ~::..:1-~li s.~.:·.!I~ 

~.:.t:-Jy, h:·n .... •zt:L: 

L :,,,., <L:i.r::c 

,; .: r:..: :- ' : ,_. r:: • zc.· ·:: 

. I~:l ·. :. SJ.Jl~\ 

{ :.c ~:··~:·z : 

: .: . -:· . :::,- ...... ' 

•. . ·z. .. 

. (1 t;' ~il(l 

z l . i: ~ ,! .' .· .... 

.!- ~:~"'-'-

/.'. "_1. 

' ·- '.;'2•-' .', lC 

.c 

. \l' ._ -'I S! l: 

., l i .i'• ·-·:-- s' t 

~ l ~~: l'Jf.L'[ ~ ~~ ~· 

Color of soi I 

',. ~--' t Jry 

i 3LHk .111~ hl.i!t_k- nark ~'ray 
h~c· .. n 

S!Jck ~~-~ hl~1c~- nro'., n ,1nd C.: ~1rk 

bio ··~·n hro .. J, 

l' .11•· ~·:o·. ,, c~ ray broh r~ 

!: [~F ~- D.1:-~; .!rJ~.· 

.:..5 .-!~' ··, 1.." D.1rk brc·., n 

.-\s :1~,,-. ~ ,!,) J.hO\'L· 

D ..1~;..-- ~:-~(1 3ro· .. ~1 

i 

f) .::.i< ~:C'~-- ii 0! j (::ra"t'!S!.-bro·.,r~ 
~~l.1L~. 

I . 
I 

D.::~~--: h:~-•.\!~ I r-o· n I ·', . , 
/·.~ .:~~"· 1.: [ \ ~ ( ~-. IS~i 

' -

R t ~t· ;: .. -.~-~t< h;c~,-n or 

~ra_. 

!:-L:(:..: Dar~ .crav 

!~.1~~~ :--~l' .... Ilro·.-. :1 ~l[:J ~rJ.y-

biO'_.., fi 

f. l ~~ (_ -~- 1 •ta: . 

)J. ci .. h'o ,, n L1.:!;r bro.-. r; 

:: :...r :..: .: ~ ;·· ·-. 

i:t::J.J ,s:_- :---~o· .. r: I,: cCC:JSi,. rro:. :1 

; r ~i :- :.l~:-,r r-,;o•-- i: 

t -~ .~ • ~: ~ ~l1 .• '1 ~-t!d~1;:.- ~ro· ... ;J 

.1:' ~ :o·.~ :~- ~ ~ Ho;\ 

TJctilc 

·~·ct 

Soft 

Sornt: h hat coarse 

anJ VlSCOU5 

r.S above 

;\t.·trlLer greasy 

nor nOfl)!reasy 

Delicate .-nd 

s tliny 

5of~ 

.:..s ahovc 

A; abov~ 

.;s ahove 

/·.s ahove 

~ofr 

.!.s .:-tbO\'t: 

~;un~-.~re as~ . 

Vl.:'r\ r:0n:.:~t:;L5~-

rr:Jt'·k 

( ~\.) .-t:- s-:..· 

\'J5COI;) 

.:..s J.t)o;.~ 

;.jualitics ____J 
dr' I Smell 

Gntry 

1\or !',ritty 

Readily crushed 

1\on~reasy b:.Jt soft 

Nonfreasy and soft 

1\cadily friable 

l':ouf:reasy 

As above 

As aoovc 

Gritty 

~ofr 

Somcl<hat surf 

::>trif ami friable 

\'a·: coarse ami 

fr1abk 

fria"· <: 

.;ornt.:~l-L.,t f~.~1hlt.· 

rair!·; ~tiff---­

~ rr f! 

I 

: Clayey 
I 

I 
i As aooH: 

I As above 

I 
1 Cr.ernozemic 
I 

I As abcvc 

I I Weakly chemoze-

1 ln!C 

Wc.a..l(ly chernoze­

nitC 

ChernozemJc 

\,'nkly chernoze­

rnic 

\v<:.'ak!y chernozc­

mic 

Weakly chernoze­

mic 

I 

Thickness of soi I 

8 -1t> vershoks 

[35-70 em] 

4-8 vershoks 

(17-.% em] 

Up to 16 ve1shoks 

[70 em] 
8 -1 ~ vershoks 

[35 -5:1 em] 

4-16 vcrshoks 
[17 -70 em] 

S -10 vc rshoks 

[35 -44 Clol] 

4-6 vershoks 

[!7-2Ccm) 

S -10 vcrshok~ 

[:15-·14 ern] 
Deep 

8 -I 0 vershoks 

[:35 -44 em] 

l"l•·cp 

t: -8 vc rsht'ks 
(~t:- ~5 Cii1] 

4- t- \'\.'rsi;oH:s 

[l~-:15 em] 

Deep 

--~. 

Subsoil 

Clay o: marl 

As ab0<.·e 

:.1arly clay 

Chalk anJ marl 

Chalk 

} 

I 
.... -l 
l "" eJ "nc."' "' I ...• 

...... - - "--- -

3 
oc 

~E~ 
·--o ·­... ~­.... 0-­
C..:..,..:: 
c..weJ 
<:~ ....... 

5 

9 

14 

" ,, 

6 

8 

10 

4 

11 

15 

1 

1~ 

I.~ 

lti 

l~ 

/ ·""""'··-

... _. -p -. ... -



However, "this chernozem decreases in thickness end fertility higher 
up the slopes, with a concurrent variation in admixture of mineral 
constituents (fourth kind of soil); the black-chocolate color of chernozem 
becomes progressively lighter and the soil itself becomes less fertile until 
forming a transition to non -cultivated calcareous marl. ''1 

Finally, this territory "also contains perfectly flat (high, dry'?) localities 
with broad fields. excellent and extremely fertile black earth (fifth kind of 
soil). However, the soils are again nonuniform as regards mineral compo­
sition and fertility. With predominant sand and fine calcareous particles · 
the ,;:;oil is dry and pulveruleut; with an :1dmbcture of loamy marl, the soil 
becomes more vi1Sc~·us and compact and more difficult to cultivate; in many 
localities chernozem forms a transition to true loamy, sandy, and marly 
soils (sixth soil type), in no v;ay similar to chernozem and not differing 
in color from similar (northern sod?) soils in other countries. Nevertheless, 
this soil has heen cultivated by peasants without any manuring for countless 
yean~, and often produces yields fourfold and sixfold the amount of seed in 
a good year, with propitious rains; yields eightfgld the amount of seed 
may b( .. obtained depending on the quality of the soil. " 2 

Although the author does not suggest an explanation for the phenomenon 
of transition of chernozem to other soils on level areas, it will be made 
clear that it is certainly due mainly to a change in the subsoil. Since such 
transitions are largely observed on elevated plains3 the unfavorable effect 
~1£· topog~~phy and of flowing atmospheric waters4 must be taken into account. 

.. Detail~~d observation of the Volga area will convince the reader that this 
is the best general scheme for the distribution of soils .. in hilly localities 
under the circumstances. 

Prof. !\I .N. Bogadanov' s work "Birds and Mammals of the Chernozem 
Zone in the Volga Ar-ea and in the Valley of the Middle and Lower Volga'' 
(Ptitsy i zveri ehcrnozemnoi polosy Povolzh'ya i doliny srednei i nizhnei 
Volgi)is of considerable inh:rest. One of the aims of this work was to 
correlate the geography of birds and mammals on this territory with the 
different geological ages of the chernozem and no:nchcrnozem Russia; thus, 
first attention was paid to the nature and distribution of soils in the Volga 
area. After a personal examination almost throughout the right bank of the 
Volga, Prof. Bogdanov arrived at the following gro:.!ping of local soils and 
steppes (which is not. in complete agreement with the opinion of his predecesf:ors 
Wangcnheim and Sintsov). 

A. "Belt of former oak and linden forests with loamy chernozem on 
Permian sediments; this is the margiual area of the chernozem zone lying 
on the bank ( '?) 5 which is gradually separated from the rest of the cher­
nozem ... ; this region has never had ( '?) feather-grass steppes." These 
ar·e the southwesterrr districts of the Kazan Province. 

B. ''Chernozem feathergrass steppes begin at the boundary of the Kazan 
and Simbirsk JH'ovinces, with the appearance of .Jurassic sediments. 
ThP stc•prws procc>Pcl into tlw Saratov Province tht·ough thl' L~astern belt 
of the Simbin;k Pr·ovi.ncc. The ster•pe itself (chernozem, fcathergrass) is 
of two typPs: 

I lb1d. , pp ... 1 -:1·.·. 

!hie!., ['. :'·'. 
3 II . I •. ' 1: lJ o • i'• 'I' 

4 :'el· al><.'VL", l'II lk l,:nwd so1l. 

5 flc>,'.cl:!ilo>\. (bid,, pp.·.•·;<~. 
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"a. On Juras sic clays of Buinskii a~!ld on atmospheric clays between the 
Khoper and the Medveditsa the e~.:ppe is nearly treeless and covered by a 
thick layer of rich, viscous chernozem, cracking when dry; 

"b. onchalk, ·the.steppe is considerably more forested, drier, and 
covered by a relatively thin layer of chernozem with totally different 

t . It proper 1es. . 
C. Moreover, "at the center of chernozem steppes, at 53° latitudE~. 

there is an elevated region of pine 'bors' of the Tertiary basin and of the 
Zhiguli Mts of strong forest character. This character is retained by the 
upper portions (also Tertiary) of the hilly ridges in the Saratov Province." 

D. "In the south, the ~hernozem feat.~ergrass steppe forms a direct 
transition to a steppe, feathergrass although chernozem-clay, and this 
merges in turn with the clayey sagebrush steppe with no distinct boundaries." 

The belt of loamy chernozem (A) has been discussed above, and the 
clayey feathergrass and sagebrush steppes (D) will be included in Chapter 
VI; we shall now dwell exclusively on the chernozern feathergrass st~ppe 
(B) and on the bel.tp!pine "bors" (C). 

Prof. Bogdanov divides the chernozern feather grass steppe into two 
types, the first one in the northeastern part of the Sirnbirsk ·Province and 
in the southwestern part of the Saratov Province I which are virtually the 
opposite ends of the territory. 
· ''"t'he northeastern part of the Simbirsk Province is described in the 
following manner: "At the latitude of Simbirsk Jurassic clays app~ar, 
causing a sharp change in the soil and topography. The (chalk) hills and 
hummocks disappear. The wide, level water divides are covered by a 
thick layer of rich viscous chernozem (up to 1 .5-1:: rn thick). Young oaks 
are visible in places on water divides, amidst the remnants of the feather­
grass steppe. At present, nt!arly all steppes in the Simbirsk Province 
have been plowed up, although 10 -15 years ago several large plots · 
(government property) of the •mplowed virgin steppe seen by Pallas and 
Lepekhin a hundred years ago still existed. The true boundaries of steppes 
cannot be indicated because the country has been completely altered by 
agriculture; generally speaking, steppe characteristics predominate in the 
following localiti~s: on the ridge of the right bank of the Volga between 
Akhtusha and Simbirsk, in the northern part of the Sengile1 District west of 
the Svi.ya.ga, throughout the Simbirsk District~ in the northern half of the 
Korsun Oiqtrict and in the eastern half of the Buinskii District. 0.0. Baum 
and I found no reliable evidence of steppes west of the Sura. Large areas 
on ridges of chalk hills in the Ardatov District are covered by young ueciduous 
forests, including ash, growing on a chernozem layer reaching 0.6 min 
thickness. In the lower portions of slopes and on level areas chernozem 
reaches 0.6-0.9 m in thickness, It is black, viscouc;, and dense. In 
certain places, such as between Atyashevo and Paranei, it seems to overlie 
peat in closed depressions. Popular tradition as well as historical data ( ?) 
indicate that this area was covered in former times by continuous oak forests. 

"The Bui.nskii chernozem steppe is bounded in the northwest by a mixed 
pine :1.ncl spruce 'bor' gt'owing on post-Tertiary deposits of the Sura River 
valley. In the north, the steppe boundary may be regarded as the Bula 
River and the general boundc-.ries of the Jurassic formation. " 1 
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The author thus definitely correlates this part of the chernozem steppe 
with the boundaries of the Jurassic formations as depicted on Wagner's map. t 

A similar relationship between the character of chernozem and its 
substrate is perceived by Prof o Bogadanov in the southwestern part of the 
Saratov Province as well; "the area between the Medveditsa and the Khoper 
(within the Saratov Province) is a broad elevated plain imperceptibly sloping 
toward the rivers. Rills and walls of 'balkas' display brown-yellow clay 
(on chalky marls), in turn overlain by a layer of rich, black. viscous 
chernozem reaching 1 .6 -1 .8 m in thickness .. Treeless steppes with 
luxuriant feathergrass occupy the entire plain (northwestern part of the 
KC1myshin District, southwestern part of the Atkarsk District and the 
eastern h~lf of the Balashov District). .Small groves oLdeciduous trees 
occur only in 'balkas' and river valleys, such as the valley:::: of the 'fersal 
Talovka, and Al~kadak rivers. In one deep 'balka', on the right of the 
Ark adak River 1 a very dense old grove of oak, linden, aspen, and birch 
with an admixture of maple I. box elder, warty bark evonymus (Evon y m us 
v err u cos us) , buckthorn (Rhamnus cathartic a), blackthorn 
(P run us spin o sa.) I dogrose (Rosa can in a) I raspberry (Rubus 
ida e l):,s) I and even bramble (Rubus sax at i 1 is) occurred on chernozem 

i' -,12 
steppe o 

"During my descent from this l~vel area, I noticed !he sides of gullies 
or 'balkas' and river valleys to be either covered by a thick layer of 
chernozem down to the bottom of the valley (the floodplain) when the 1 balka 1 

was _mostly overgrown by dec1duous forest Jin steppes of the Balashov 
District), or chernozem did not extend far downslope I and the soil of the 
lower part of the slope as well as on the valley bottom (bu·~ not of the 
floodplain) consisted of clay and was overgrown by different species of 
sm<~H aromatic steppe s:tgebrush (Artemisia austria c a I etc.) o 

Further toward the south of the Saratov Province the phenomenon became 
more pronounced. Chernozem gradually receded toward the upper portions 
of hills, and ridge crests, became thinner I took on a brownish tinge, and 
finally lost its typical black color, forming a transition to brown clay 

ii (!Olored by humus: sagebrush and other short steppe grasses accompar:ying 
"ifbecame predominant, replacing feathergrass. dwarf almond,>:< ground 

cherry, etc. " 3 
'\. 

"Northward I the steppe (feathergras~.'-phernozem) plain abuts on a small 
scarp along the right bank of the Iznair Ri·ver, in some places overgrown 
by birch groves. Sin:iyar elevations occur further east, near Belgaza, 
where the terrain becomes hilly and gradually rises northward o The level 
steppe clay subsoil is replaced by chalky marls on which chernozem is no 
longer as thick and as rich as before o Birch groves appear on ridges 
and hilltops, alternating with steppes which occupy all the gently sloping 
and level areas. 

The plain disap;>ears after PetrovE>koe. The terrain becomes more 
elevated and criss-crossed by chains of hills. The upper portions of the 
hills display Tertiary sands on chalk, and pine appears in the birch forests 
between Chunaki and Klyuchi. A purely pine 1bor' occurs near Vyrypaevskaya .'; 4 

1 \\!a~ n e r. Karta r-ochv :~irnbirskoi gubcmii (Soil Map of the Snnbirsk Province). 

2 B o ~ d ~ no v. I b 1d , p. •.:1. 
• [Amy g d a Ius nan a, .1lso known .;;s Russian a l.monJ. Translaror.J 

' IbiJ. , p. ~:o. 
4 lbiJ .• p. ~:l. 
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The second tyrJe oi chernozem feathet·grass steppe i£ quite difff•rent in 
character. "OnP glance at the steppes and forests on ~balky marls is 
sufficient in order to notice the poor nutritional conditions for plants. \V cak, 
small, and dry steppe grasses, stunted and gnarled trees impart to the 
steppe vegel:aU 0n and the forest an appearancP of soil poverty, leading to 
inhibited development. 

"This impz c.ssion is strengthened by an t>Xamination of the soil of this 
, steppe. The chernozem is generally thin (no thicker than 0.7 m), gray, 

friable, anr: mixed with bits of marlE; it is not converted to a thick, sticky 
mud like chernozP.m of the rich steppes. The fertility of this c hernozem 
is also low. " 1 

The following two examples are cited to increase knowledge of these 
steppes. 

"South of Syzran the feathergrass steppe attains its full typical beauty. 
White r·!talk beds which form tl;:e subsoil throughout the> trans -Syzran steppe 
(as te.rmed by I\lr. Lipinskii) impart the steppe a :>pedal character. The 
level white chalk surface bears lone rounded con,~s reaching 50 m in height 
by v5 :;~al estimation, known locally as 'otmal' or 'votmal'. The territory 
is irdsed in placc>s by shallow gullies formed due to atmospheric water. The 
'otmals' arc mostly covered by small deciduous trees (oak, birch, aspen) 
on a thin layer of chcrnozcm. On the slopes of 'otmals' from which forQst 
has been cut down the chernozem has bc>en wa!::ihed away by the rah1s. the 
white chalk appearing on the surface. LevPl steppe areas and :~entle slopes 
of the 'otmals' and gullies arf' cove> red by a layer of chP''llozem reaching 
0.5 ·- 0. 7 m in thic!owss and are overgrown by typical steppt• vegetati011. 
The major part of these steppes is~under cultivation, although plc,ts of virgin 
steppe of considerable size are found 011 Davydov' s estates ncar 7\laza). 
F~athcrgrass steppt: with a thin chernozem layer over whitC' chalk as liw 
surface stretches further south in the Khvalynsk and Vol' sk dh;trids. 
'Otmah;' of white chalk are also found here, on the r·ight side of Uw Hiver 
Tcrcshka. " 2 

The author also observed identical country at anotiH.'r point in tlw Volga 
chalk steppe. ,, Detween the north0rn boundaries of the Tc'rtiary region3 

and the latitude of Sirnbirsk, as well~ .. ::: on the upland bank of the Volga from 
Klimovka to Simbi.rsk then' liPs a bdt uf the C n'tact•ons fm·mation. Jts 
uppc>r nH.•n1bl'r, whit(• chalk, appear!:i on the surface ovl•r large arpas and 
forms the subsoil which is :identical to the subsoil we observpd in the 
northern hdt of the Saratov Provinet'; it is overlain by a black-gray non­
greasy <"hernozem of moderate thickness (up to 0 .G m). In many placc>s the 
c 11alk slopes arc t0tally devoid of chernozem. The topography throughout 
is tlw same as in the above• dvscrilled tprritory with lone rounded hills, 
their slopes furrowed. II Pre tlwy arp known as 'Ehishka' and 'bug·or 1 

f'bul~~c·s' and 'hurnn·,oeks'] ;uHI :1rt> ovt·rgrown by birch, aspen and oak. 
"On thl' whoh•, fort•st is more widc•sprpad 011 this tc•rrltory than in tlw 

Saratov dry stc'pJ-le. As jn the latil'r, r·emnants of feathet·grass stc·ppes, 
with their typical plants (ground clwrry and dwarf almond) occur vverywlH·r·e 

II' on ll~vel a t't..•as. .. 

' IhtJ .• r. 1 ~·. 
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For understandable reasons, the region C (pine "bors 1 ') is lim itcd to the 
sandy 

11 
islands 1 ' already mentioned (see p. 245) dating to T'ertiary anci partly 

also post-Tertiary periods. 1 

An especially detailed description is provided by Prof. Bogdanov for· 
the largest of these 11 isl:.nds'' (Tertiary) extending over the southwestern 
part of the Simbir·.:.i:< Province, the eastern oart of the Penza Province and 
the northwP!:;~crn part of the Saratov Provin~e.?. ,, 

i\ccc;;,-ding to Prof. Bogdanov, 1
' this Tertiary basin is one of. th~ highest 

places in the Volga area. Its ce.nter may be determined as that region 
including the sou:.:ces of the Sura, Barysh, Syzran, and Sviyaga rivers and 
their tributaries. Generally speaking, this is an elevated plateau incised 
by many deep more or less parallel valleys; tl:3 terrain takes on the 
appearance of regular parallel series of hills. ·. This feat:1re conditions the 
soil and other local characteristics since hilltops consist mainly of quartz 
sand, outcroppings of which are also seen on steep slopes where it 
alternates with clays .and hard sandstone beds. 

"These sandy ridges are occupied by pure pine 1bors' with only 
insignificant traces of humus in the upper portions of the soil. 

"Further down the gentle slope, the sand is replaced by rich yellow­
brown clay, covered by a thick layer of black-gray friable chernozem. 
Concur1·ently with the 1~eplacement of the sand by clay, the pine begins to 
be admixed with deciduous species --first birch, and then oak, elm, linden, 
filbert, etc; as a result, pine disappears, so that the valley bottoms c:.re 

; . 
covered only by deciduous forests on chernozern ,~oils; such forests used ,c 

to grow in the valleys of all the rivers which originate here. The deciduous 
forests in the lower portions of slopes have long since been replaced by 
cornfields; nevertheless, remnants of these formerly continuous thick 
forests are noticeable in many places. 

"Kettle lakes, in all phaRes of overgrowing and conversion to peat bogs 
and dry peat deposits, occur between hills ::tnd generally in all depressions 
on hill slopes. True deep kettle lakes usually pccur in depressions between 
hills amidst pine •bors'. Their number is not large, and most have already 
become peat bogs differing in degree of moisture ."3 · 

According to Prof. Bogdanov, a considerable part of such "islands" are 
sti11 covered by pine '' bors 11

, and 11 bors" 11 although with a strong admixture 
of deciduous species, 8l::::o occur amidst chernozem steppes in the 
Khvalynsk, Petrovsk, Vo1'sk, and even the Saratov districts." 4 

On a 
11 

ridge between the village of Cheushi ar.d Kulatka station in the 
Khvalyn~k District" I3ogd~wov and Baum found a pine which grew unusually, 
on 

11 

black-gray chernozem"; however, closer inspection revealed that the 
11 

chernozem humus" was only 0.20-0,25 m thick, while the 11 pine roots . 
wer·e anchored in the white chalky marl." 5 

~:tudies of soils in central cher.nozem Russia must take account of the 
above ctata and of the soil maps compiled by the cadastral groups for the 

IbiJ., J'. ~l. 

:\<:<'t'lding !t' h'a~fit·r's 111ap. :-it't' ;tlso p. 'J. 
3 Ibid., r. !". 

~ IbId' ' p, I ! ' 
5 Ibid., p. I I, set· .1!so pp. : ~:- Ii:. 
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Khar'kov, Voronezh, Tambov, Simbirsk, Penza, and Saratov provinces. 1 

Each map need not be dealt with separately, a summary of the data 
derived from them follows. 

Chaslavskii depicts the following nine principal soils for central 
chernozem Russia: a) ordinary chernozem (north of 53°latitude in the Penza. 
Simbirsk, and Tambov provinces and partly the Khar'kov Province); b) loamy 
chernozem (south of 53 o latitude in the southern part of the Penza Province, 
in the larger part of the Saratov Province, in the northern Trans-Don 
steppes, t;::1·ritory of the Don Cossacks, and the larger ha~.f of the Voronezh 
Province); c) rich chernozem (southwestern half of the Tambov Province, 
sO!.ltheastern portions of the Ryazan, Tula, Orel, and Kursk provinces). 
The following types. are much less widespread: d) clayey chernozem (an , 

·"island" in the Ekaterinoslav Province and two "islands" in the S~ratov Province 

._, 

and in the ter· . ...,;,:~~f"X o.f the Don Cossacks, one of l:hem just west of the fi 

· Tereshka River ~:tid-the Volga at Saratov, the other between the Medveditsa "''= 
(lower reaches) an~ the Volga: e) calcar-eous chernozem (a narrow long 
"island" along the right bank of the Don, from Ostrogozhsk to Boguchar, 
slightly to the south); f) sandy chernozem in "plavni" (along the left bank of 
the Khoper and the Don, from Uryupinskaya and Boguchar to Kalach); g) 
sands (in the nearest neighborhood of the Donets, Oskol, Sura, and 
especially Voronezh and Tsna riv0rs; h) northern lCiams (mainly in the 
Gorodishche District); i) floodplain meadows along the rivers. 

A comparison of Chaslavskii' s data. given above, with the geological map 
of central chernozem Russia as well as with theworks cited above by 
Wangenheim von Qualen, Sintsov, Bogdanov al"ld others, reveals absence of 
any correlation. This circumstance i~ sufficient te> divest the 1879 map of 
any significance. 2 This is even more obvious on the basis of the following 
detailed description of certain areas in central chernozern Russia. 

Verkhov'e - Livny -· Shchigry- Okhochevka 

1 shall begin with territories lyidg on the boundary between southwest and 
central chernozem Hussia, which fbrm a natural transition between the 
two areas. 

Leaving from the Verkhov'e station, mentioned above (p. 110), I travelled 
by rail to the town of Livny, and then proceeded via Evlanovo to Shchigry 
and Okhochevka. 

The territory i3 almost throughout of steppe nature, except for the 
sE-ction Shchigry - Okhochevka; it is almost perfectly level, and the trend 
ir creases southward; hardly any flowing water, forests, and meadows 
are visible, and only the chernozem fields stretch t.o the hcrizon. 

It was impossible to determine the southern bcundary between Devonian 
limestones and marls, and purely C reta .. ~eous formations, on the basis of 

1 Kartografiya russkikh pochv (Carto~raphy of Russian Soils), pp. 6, 14, 35, !i46, etc. 1879, Soils of the 
territory of the Don Cc •. :sacks were CP,pied by Chaslavskii "fi-om a map available at the Administration of 
irregular troops [Cossacks)." lt rnr.y be added that in Saratov (1878) I saw a soH map of this province 
comoiled by one of the officials a't the local bank; it is distinp,uished by extreme patcbiness and was based . . . 
excl.usively on e•,aluaticns m01de for mort~agc purposes, Author. 

2 It ~:ill be made clear belo~o.· that exceptions should be made for sands and floodplain meadows. Author. 
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the local sons' appearal!ce 1 thickness and color1
; the more rolllng terrain 

west oi Shchigry may indic~te the appearance of more readily e ro~ible 
cl;lalky marl in the subsoil. · · · 

As in the Chern and Novosil di~tricts, the route I took through the Livny 
District traversed an apparently typl~al chern.ozem, reaching 2ft [61 c1n] 
and more in thickness, almost everywh~re directly overlying weathered 
Devonian limestones and marls which are· of definite loess appearance at 
their point of contact with the soil; no bouldera were encountered. I took 
a chernozem sample from such a site 1 1/2 versts southwest of Livny I 2ft 
[61 cmj thick and with 8.06% humus. 

Nevertheless, the Livny District should be assumed to contain ytJunger 
Qedrocks than the Devon~an format~or:., contrary to former opinion. Messrs. 
Domger and Gurov also succeeded in establishing the presence of J'.lrassic 
rocks '~in-the banks of 1 balkas' or. uplands remote from rivers .. '' 2 Domger 
observed one s_ection of such a formation on the boundary betwe'en the Livny 
aud M~loarkhangel' F.lk districts at the village of Evlanovo, or Timki. Here, 
"·the uppermost por'tion of the exposure, directly under chernozem, consists 
of ':Vhite and yellow loo.se sands with lumps of ferruginous sa!ldstones anJ an 
intercalation of blue clay overlying Devonian limestone, the latter ~ontaining 
Au 1 o p or a serpens . " 3 A sample of chernoze:m ,which I took at one such 
locality in 1S8i was up to. 2 l/2 ft [76 em} thick but· contained only 4 .607% 
humUI;;; the cause is readily understandable ... 
. En route .. ·Zrom Evlanovo to Shchigry and further to Okhochevka the region 

. is still undoubtedly of the Cretaceous formation and the chernnzem appears. 
unchanged; however, bedrock outcropping on the surface consists of 
alternating green sands" and chalky marl. 5 The localloess6 and the cherr10zem 
itself are thus far from being uniform, and are alte~·nately sandy and loamy 
The s,andy kind is represented by a chernozem sample in my possession, . 
takeri at a point 11 versts east of Shchigry: .the second is represent~d by th'e 
Okhochevka ,;;oi!. Although approximately equal in thickness, the Shchigry 
chernoze.m contains only 3.812% humus as against 7.301 o/o humus in the 
Okhochevka chernozem. 

Thus, . the presence of rich chernozem in the Orel and Kursk provinces 
(see Chaslavskii' s map) again becomes highly doubtful. The information 
give~ by local inhabitants to f()rm the basis of this map is only verified by the 
relatively ve-..~y dar-k color of soils in the Livny and Shchigry dietricts, 
espeC,ially w~e.n wet. 7 

1 According to the re.:cm investigations of Prof. LevakovskH and Mr. Domger, this boundary aLmost coinci.dcs 
., with the Jxmndaries of the Li·1uy and Shchigry diStricts, Do m g e r [V. A. ]. --Geolcgicheskie nablyudeniya, 

proizv~d~-nnye [v 1876 g. v L!vert$kOr.1] uezde (OrlovsY.oi gub.] i v pogranichnoi s nim chasti ShchignJvskogo 
uez~a. Kurskoi gub. (Geological Observations Performed [in 1876 in the Livny] District (of tbe OrelProvil.ce] 
and in the Adjacent Pan of the Shch!gry District of the Kursk Province), p. 3.- [Gorny! 2::hurnal, St. Peters­
burg, Vol.:?., 1818, separate ·eprint.] 

7 Identified by Glll:;v,. Ibid., p. 24J. ' 

s Do m g cr. Ibid. , p. \:( 
• anrl s !bicl. , pp. fi, 16, etc. 
'1 In d•~posits c,f the Shcttigry and Timki fTim) districts Prof. Borisyak fairly often found fragments of limestone 

witlt excellent fo~.~i!.s of Spirifer mosqucnsis. Horisy ak. Ibid., p.l62. 
7 To compl!;;!te thi~ discussion of the terrilory, it should be noted that chernoz~m may overlie decayed peat or 

podzol i1cr(' .1s • .. c iJ.. Do m g e r. Jbid. , p; 11. 
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Nikol' skoe ~ Staryi Oskol - Endovishche 
Voronezh -Grushevka 

The entire territoJ'Y from the Nikol' skoe railroad station (between Belgorod 
and Kursk) vih Staryi 0:-;kol, Nizhnedevitsk to the Turovo station (Nizhnedevitsk;, 
District) is :.;tron!-~ly undulating, with endless rows of "balk as" , partly <?f the 
/\ieksandrovsk type, and with very rare small deciduous groves. 

The geological Htructure is generally of- the Belgorod type, with very 
frequent outcrow; of chalk and cl}alky mariG (especially e.t Staryi Oskol). 
From the vicinity of Nizhnedevitsk the chalk is cove>:>ed in places by 
isolated sandstone "islets" of younger age. On the other hand, Tertiary 
sands stretch continuously south of Endovishche. The deposits are thin 
(1 ~3 arshins [0.7 -2.1 m], seldom more) weatt:~r!ng products of the under­
(ying bedrock; in some places the deposits are typ1cal "white eye" with 
abundant calcareous concretions, while in other places the la.tt~r are absent. 
Large admixture of chalk pebbles is oiten visible in the deposits lying on 
hillsides but no crystalline boulders are encountered, 

.Just before the Turovo station and thence to Endovishche the typical 
loamy loess becomes appreciably thick2r, often reaching 20-30 ft [6 .1-9 .1 m.l 
and more in thickness; it is abundant in pebbles of local rocks and som~­
times contains small (reaching 1/2 ft [15cmj in diameter] boulders of 
diorite and Shoksha sandstone as well. Between Turovo and Endovishche 
the diluvial form~tions form an almost continuous blanket over the entire 
high, level territory; no chalk rocks are visible along the way. 

The soils en route from Nikol' skoe to Endovishche are extremely varied 
and yet almost conformant to Wangenheim von Qualen's scheme, discussed 
above. Chernozem is almost totally absent from the steep as well as 
from the rather flat chalk ridges, covered by chalk pebbles mixed eithel' 
with a gray, loose, marly mass or with thin (1/2 -1ft [15- 30cm]) 
yellowish red marl, the weathering product of chalk. Chalk usually 
appears on the surface of steep slopes (approximately 45°). Chernozem 
reaches a thich.ness of 4ft and more [1.2 m) in so:n:e places, at the foot 
of gentle slopes (approximately 45°). As usual, normal chernozem occurs 
only on level areas; it is approximately 2 -- 2 1/2 ft [61 -76 em] thick in the 
western half of the route, reaching 3ft [91 em} and more in the eastern 
part (between Turovo and Endovishche). However, I took a sample at 
Astanino {Timki [Tim] District, 35 versts enst of Nikol'skoe) from a 
perfectly level area, which contained only -1:.365% humus. The sample 
proved to be of sandy-loamy nature and is probably under .. ain by the same 
ro '- as the B~lgorod chernozem. 1 

Soils of Endovishche, Zemlyansk District2 exhibit a different pattern. 
Such geologists as Murchison, Gel'mersen, Pacht, and Barbct de 

1\1arni investigated the t•nvirons of this village, and I shall therefore only 
remark that the local oui.crops of chalk ~wd chalky marl are covered almost· 
throughout by typical light -yellow loess, reaching 15ft [ 4 .G m] and more 
in thickness. 
1 The perfectly ll'vcl tcrrain r.iH.! not pl'r:nit a study of the unt.l<:rlyin~ strata. Author. 
2 ,\t·ad~rn•c:an Gd'rncrsen Jcscribt•s the highway from Ell':s to Zatk•nsk as traversing "fairly level, sl!~litiy 

rollin): tcrr<\111 covered by chcrnozc111 over vas! nrcas"; on the othc·r lianJ, tlil' ro•ItL' from Z;1donsk to Vc,ro­

nezh, consist~:ntlv folltlldll~.C the "left slopl' of the· Don v;Illcy" IS ~andy, anJ "clwrnozcnl here occurrcJ ont;·, 

111 some pi;Jt-es ~>LiiL· t~IL' b1rch anJ oak fort,Sts lwc;l!lw more frt',l'l,'lll. .. c; e l '111 e rs en. !bill., pp. 47-::!:~;:.cc--: 
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I observed that the local loess in the Endovishche gullies (in a cellar dag 
in my presence on a perfectly level are;: at the mail coach station) is 
abundant in lime nodules ('' dutiks''), small rare boulders of granite and 
diorite and nu:nerous various krotqvinas down to a depth of 8ft [2 .4 mj. 
The Endovishche loamy chernozem is black, and velvety in appearance, 
over 3ft thick it contains 11 .42 7o/o humus. 

Almost directly south of Endovishche, en route t:> Voronezh and farther, 
approximately to the latitude of Slavyanoserbsk1 (along the Rostov railroad) 
there begins a continuous region of partly Tertiary and partly eluvial sands 
and sandy loams of the basins of the Don and Donets rivers. The Tertiary 
products are especially clear in the immediate vicinity of the town of · 
Voronezh, on the high right bank of the Voronezh River. Here, a steep slope 
drops from a peak of 200ft [61 m]; the Voronezh River is deflected and splits in 
two at the foot of this slope. surrounded right and left lJy abandoned oxbows. 
The entire slope (as revealed by a well 189ft [58 m] deep) consists of 
cinnamon-yellow compacted fine sand, horizontally bedded and containing 
no organic residues ... The left bank of the Voronezh, however, is flat and 
low; the soil (surface'?) of the valley h, level, gradually rising eastward, 
appearing as a steppe covered by fertile fields and chernozem. 2 'i'he soils 
are of course gray and very sandy in the vicinity of Voronezh as well as en 

·route from Voronezh to Endovishche up to the Don. 
In 1877, I made a side trip irom Voronezh to Usman (a railway station 

on the way to Kozlov). P. A. Solomln, my companion on the 1878 excursion, 
also examined this area. According to Solomin, "it is almost continuous 
sand, which has displaced chernozem and g~~en rise to a mixed forest 
(oak, pine, etc.)." The northwestern part cllf the Voronezh District, 
between the Usr.1an River and Voronezh, was in fact very recentlyoccupied 
almost throughout by a continuous forest. 

The territory between Voronezh and Grushevka may be divided into two 
very unequal portions. the larger, northern portion approximately up to 
Kamenskaya at the Donets and the smaller, southern portion between 
Kamenskaya and Grushevka. The northern portion is almost entirely in the 
region of sandy Tertiary rocks while the southern portion occupies the region 
of Carboniferous limestones and bedded clays. The northern portion i.s 
slightly better forested than the southern one. Although only minor oak 
woods are visible along the way I took, on the basis of the local sandy 
ground ~nd the small pine "bors" 3 still found in the immediate neighborhood 
of the Khoper Hiver on the one hand and between Izyurn and Slavyansk on 
the other hand, the area may be assumed to have borne coniferous forests 
in the past. 4 

These circumstances obviously profoundly affected the :,;oils of these 
two tP.rritories. Indeed, almost throughout the area between the Voronezh 
and Donets rivers the soils are very sandy, gray and contain no more than 
Go/o humus. This is sho,vn by samples taken at Ivli!{hailovka (Boguchar 
District) and Glubokaya (Don Cossack Territory. first station north of the 

1 c; u rov. Ibid., pp. :!';'8, 4'2\J, 4:l8, etc.; also sec C.l'l'rncrscn's rn.1p. 
2 G c I' rne rH· n. lbiJ., p. 50. 
3 i\udz!,;;. !hid., p.l77. 
4 Thl' re.1Jer is rcfcrreJ to.._,,, Palirnpse~tov, ibiJ., p.lt!, on the fomJC'f nccurrl"!lcc of forests in the 

basin of the Don .l!IJ the Doncts. 
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Donets) where the ht1mus contents are. respectively, 4.451 %·in the Mikhail­
ovskaya sample and 5.64 7o/o in the Glubokaya .rsample. Such a vast tetritory 
undoubtedly contains soils which are richer in humus; this is demonstrated, 
inter alia, by chernozem from Rossosh, Ostrogozhsk District, containing 
7 .959o/o organic substances (made available by Mr. Shul' gin), and from the 
region directly south of Millerovo station; nevertheless, the predominant 
soils are of the Mikhailovka and Glubokaya type. 

We encountered completely different soil relationships between Kamen­
skaya and Grushevka in the region of the Carboniferous formations. The 
ideal section (Figure 8) discloses a slightly rolling terrain {at least along 
the Rostov railroad) the undulati.)ns obviously of different origin than in the 
region of the Cretaceous formation. Those undulations south of the Donets 
River are largely an effect of the folded Carboniferous bedrock (C - badded 
clays. sanistones, ·limestones), while in the Cretaceous region they origi­
nated due to surface erosion. In the first case the surface depressions are 
often almost l":!nclosed, one side much higher than the other three; in the 
second case, they all form regular networks of "ba1ka3 11 and gullies. 

F1GURE 8. A. Soils; B. Weathering products of bedrock, often containing undecomposed fragments of 
the latter: C. Bedded clays, limestones, sandstones. 

Figure 8 also shows that the summits of Carboniferous hills, usually 
consisting of "heads" (hummocks) of bedrock, are very often totally 
devoid of any weathering products, since these products were obviously 
washed off into the various hollows where they may reach a thickness of 
10-20ft [3-6.1 m] and more,(B). 

These atmospheric formations areusually a blood-red, extremely 
viscous, sometimes marly clay, abundant in rolled white, black, and even 
green inclusions. Any possibility of (foreign) deposit is totally exclu_c:ied_. 
This structure is especially pronounced between the Kamenskay.a and 
Likhaya stations, and Cherevka and Sulikha. In contrast, the terrain ot{ 
intervening spaces is appreciably more level although the subsoil is 
unchanged. 

The distribution of .soils naturally echoes the distribution of bedrock. 
The "heads (hummocks) of Carboniferous strata (see Figure 8) are devoid 
of soils, or soil appears as a grayish-brown mass 2 -3 in ff> -7.6 em] 
thick and quite rich in undecomposed bedrock fragments. On the other hand, 
chernozem in lowlands and deppressions between hills rea·~l.es 2ft [61 em~ 
and more in thickness, and on level areas it is about 1 1/ ':.. ft [ 4 5 em I thick. 
I took a sample of such chernozem (from level steppe) approximately 
2 ·.:ersts north of Grushevka. The local soil is 1 ft 8 in. [51 em] thick, and 
its humus content is approximately 7%. The general impression gained of 
the soils occurring south and north of the River Donets is recorded in my 
travel log as follows: "The chernozem is of medium quality, with continu­
ous variation of color· and thickness, and is often completely absent." ThL: 
phenomenon is certainly caused by the presence of Tertiary sands and 
sandy loams in thr> north and the presence of very heavy clayey weathering 
products of Carboniferous rocks in the south. 



., 

Gryazi - Borisoglebsk - Tsaritsyn 

The entire section of the railroad betwee:1 Gryazi and Tsaritsyn traverses 
a fairly level terrain which steadily and, gradually descends southeast toward 
the Caspian Sea. With the exception of the immedhte environs of Gryazi 
(Devonian), Tsaritsyn, and one "island" iust north of the Medveditsa River 
(both Tertiary), th~ belt lies in the region: of the Cretaceous formation. 
However. bedrock outcrops are very rarf-!'\on tr.is level J'.errain, while 
gullies and river bani<:s display only post -Tertiary formations. My investi­
gations in the vicinity of Gryazi, Volkonskaya, Filonovo and Arched showed 
that the post-Tertiary formations approximately up to the Arched River 
(southern ·tributary of the Medveditsa irt the Don Cossack Territor~') consist 
almost exclusively of typical yellowish-red loamy loess, sometimes with 
a fairly considera Jle content of crystalline boulders reaching 1 1/2 ft [45 
em) in diameter. South of this distr·ict to Tsaritsyn stretch the red -brown 
loams described by Sintsov, sometimes bearing salt efflorescences on 
their surface but lacking boulders. However. the transition between thes~_~ 
two kinds of deposits is extremely gradual and the differences between them 
(except for boulders and marine isalts) are very indeterminate. We en­
countered a sandy or sandy-loamy ground only in the Tertiary "island" 
mentioned above between Kachalina station and Ilovlya, north of Ternovka. 

The following description of a typical exposure. seen in Krasnyi Yar 
gully, 7 versts southeast of Filonovo station in the Don Cossack Territory, 
will add to our knowledge of the predominant sub§oil, boulder loess. The 
following section is visible on high but level steppe terrain very near the 
River Buzuluk (tributary of the Kboper). 

A. Dark-gray loamy friable chernozem approximately 2ft [61 cn1] thick; 
in the section itself and in situ and on the adiacent fields as well I found a 
dozen granite pebbles the 'size qt a nut and a fist. 

B. A typical yellowish-brown loess loam with abundant CaC03 concretions 
and few krotovinas in the upper horizm1s, 15 -·20ft [4.6 -6.1 ml thick. In 
addition to siliceous and calcareous pebbles I found very numerous rounded 
crystalline gneiss. gray granite (medium grain) quartzite and diorite 
boulders, some reaching 1 1/2 ft [45 em] in diameter. Local inhabitants 
reported that during the construction of the Tsaritsyn railroad. Krasnyi 
Yar provided crystalline boulders reaching 1 1/2 arshins [ 1 .6 m] in diameter. 

C. Bluish -gray plastic clay rich in variously colored specks, of inde-
terminate age (Eocene ?) . . .. 

The soils along this route generally exhibited a strikingly gr·adual 
increase in humus content, intensity of dark color and thickness. from 
Tsaritsyn toward Gryazi. The diary of my companion, P. A. Solomin, has 
the following entry: "After the Tsaritsyn soil, which God himself seems 
to have parched, stretching over 100 ver: ts northwest from Tsaritsyn, 
chernozem first seems to appear, indistinctly, at the bog station (1 "t 0 versts 
from Tsari tsyn); however, the Arched station definitely lies on chernozem, 
although it is not very dark and does not exceed 1 1/2 ft r 4 5 em] in thickness." 
The chernozem becomes progressively more typical en route from Arched 
via Filonovo and Volkonskaya to Gryazi. This is clear from the following 
tablP of samples which I collected. 
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Composi-
Hygro-

Locality S;Hnpling site Thickness Humus, '1: scopic 
tion 

r, watcrt '1· 

C.ryni, Lipctsk District 1 A.oam Lc•vcl plowland :.1'7'' [10D ern] G.5G!'i 6.45'.~ 

Volkonskaya, 
., 

lloriso- ,1,' 

glcbsk Dtstrict ~·- - 2'5" [74 em] 9.148 '·. ~6:1 

Filonovo, Don Cossack 

T<:rritory - Lcvd steppe 2'3" [69 em] 6. 667 . 'l. 66:l 

Gorodisllchc, Tsaritsyn 

District .. - Lc v d pas tu rc 11'' (28 em] . 2. 5:lG 5. 1~7. 

Tsa. itsyn - Virgin steppe G-10" (~3-'25 em] 0, (JOB 1. 081 

1 There arc grounds to assur>1e that the soils throughout the lJsman District arc not inkrior to th•: Lipctsl< 

soi Is. So v c to\'. S(lobshchc nic :11 Okty :1bry a 188G. ( Communication of :H Octo be· r 188G), p. :l. (So v c -

tov, A. V. Kratkii ocherk agronornichcskogo puteshcstviyapo Jll'kotoryrn guberniyam tscntral'noi cher­

nozcrnnoi polosy Hossi1 v techenie leta 1876 g. (A Brid Description of an P.gronornical Journey through 

Cl·rtainProvincl'S of the Central Chcrnozem Zone of Rmsia in the Summer of 187G).- Trudy VEO, Vol. :3, 
No.4. St. Petersburg. 187G.] 

CPrtainly, no more ideal regularity and continuity in variatio.:1 of soil 
properties and their gcogr·aphy may be desired! 

Throughout the vast territory between Gryazi and Tsaritsyn,. ~he• only 
exceptions are the ::>andy "islands" and rare forested areas already mentioned 
(seen while crossing the 1\ledveditsa, the Buzuluk and the Khoper), where 
the soils are usuaUy abnormally thin and colored gray. Another noteworthy 
feu.ture along the route is the small depressions on dry high steppes. Near 
Gryazi, between Volkonskaya and Ternovskaya, between Yastrebova and 
\Iordovaya, for instance, as in the vicinity of Nezhin, on dry, high, level, 
cleep-chcrnozem steppe, in some places barely noticeable, very vaguely 
outlined closed depressions occur. with a light-gray vegetal layer usually 
2 - 6 in [ 5 - 15 em] thick. This layer was usually underlain by ash -gray 
podzolic very fine sand or glei. Such depressions sometimes contain 
insignificant tussocks. The local inhabitants and 'local ~opography provide 
evidence that the springtime [thaw] and rainwater are preserved in these 
depressions for much longer than in the surrounding steppe; this is the 
principal cause for the existence of such soil. However, bald patches of 
this sort are very small and cannot influence the general character of the 
surrounding, almost boundless, steppes. 1 

Kozlov -- Tambov - Zubrilovka - Gurovo 

In all these places, as well as on the intervening territory, the geology 
and climatic conditions remain largely the same as between Gryazi and 
Volkonskaya, thus enabling the chernozem to retain the same character. 
A very natural and, indeed, inevi tablP exception is formed only by sandy 
areas, where the sands lie on the surface. Sands are only located along 
the rivers of the area. Of this group are the sandy areas we observed on 
the banks of the Vot·onezh (in some places in the Kozlov District), on the 
banks of the Tsna (Past of Tambov), a.1d on the banks of the Varona near 

1 Ano:hn itltt'rcsting pl:i.·nomt·tton occurs ncar Ftlonovo ·• intcrbcdding of deposited c!Icrnozctn "ith qmls 

anJ ~k1 transpnnnl hy floL>ds of tilt· Hivl'r!luzuluk. Thisphenoml'non, of course, occ,JTs .:xclusivciy 1\itl!i"o! 

the ;illuvial rtvc·r valky, t\ut!Jor. 



Kirsanov; at the last point the sands even fo;'m fair-ly large dunes. 1 The 
Tambov sands :1.re the most extensive, apparently stretching east of the 

. Tsna over a distance of 25 -30 versts and already overgrown in many places 
by pine forests. These sands are certainly partly diluvial and partly 
Cretaceous,2 only slightly overwashed by the waters of the Tsna and by 
atmospheric waters. 

The effect of these sands and of rivers on local soils was studied as 
early as 1877 by Prof. Sovetov in the Kozlov District, at the "Kozinki" 
estate of Mr Rakhmaninov. 

''At this point on the right bank of the Voronezh, a large pine forest 
stretches ... the left bank is occupied by fields with (a) sandy soils im­
pregnated with chernozem; the sand is so deep that its bottom is reached 
with difficulty .. ~.However, as near the bank as 1 verst there is (b) the 
compact sandy ·chernozem, 1 arshin deep, underlain by a sandy laye~~ which 
is in t.1rn underlain by clay. The farther from the bank, the thinner the 
sandy layer becomes until the sand disappears altogether so that the 
cherr10zem layer rests directly on clay; at the same time, chernozem loses 
its sandy character, forming a gradual transition to (c) clayey chernozem. " 3 

These relationships. first pointed out to A. V. Sovetov by Prof. Rakhma­
ninov were [then] observed by Sovetov in many other localities. "For 
instance, on the River Motyr, one of the larger tributaries of the Voronezh. 
chernozem was found to lie on the sand as well, but at the 'Bychek' estate 
approximately 50 versts south of 'Kozinka', a very deep chernozem lay 
directly on a fairly plastic clay (used in this estate for brick manufacture}. " 4 

Essentially the same relationships occur on the banks of the Vorona .. at 
Kirsanov and east of the Tsna. at the latitude of Tambov. Chaslavskii 's 
map. referring to the latitude of Morshansk, rightly depicts sands at this 
point, stretching just east of the Tsna. scarcely colored by humus; they 
are followed by gray, sandy soils; loamy chernozem gradually appears 
approximately east of Dubrovka. Boggy areas with strongly podzolic 
subsoil frequently occur amidst the sands; many of the local plow lands had 
a similar ashy appearance.* 

Let us now deal with normal soils and ground, at the edges of the investi­
gated territory. According to Prof. Sovetov' s rlescription, a freshly dug 
pit at .Kozinki, K0zlov District made it very clear that the "upper chernozem 
layer was 1 arshin 8 vershoks [107 em] deep. This layer is followed by a 
layer of sand. in some places rather strongly impregnated with chernozem, 
so that the laborers called it sandy loam. This sandy loam is thus the sub3oil 
of chernozem. However. it should be noted that it is generally rather 
difficult to draw a definite boundary between soil and subsoil in chernozem 
si~ce the bottom surface of the chernozem layer is not level but rather 
very .irregular. In certain places chernozem may intrude to greater 
depths than the subsoil ( ?), creating rare pockets of chernozem in the 

1 Barbot de Ivlarni. Gcologichcskic isslcdovauiya v Simbirskoi, Saratovskoi i Ta.-nbovskoi guberniyakh 
(Geolog,ical Tnvcstigatiom in the Sirnbirsl<, the Saratov, and the Tambov Provinces).- [Gornyi Zhurnal, 
Vol. :3, ~o. 8. St. Peteisburg. 1874], p. 181. 

2 Ibid., p. 181; see also K u I i bin. ibid., p. 22. 
'Sovetov [A.V.]. Ochcrnozemc. lzputevyl<hzametok(Chernozem. Traveilcr'sNorcs).- [TrudyVEO, 

Vnl. 1, 1\o. 1], p. '1. 1877. Evidently. 1-L' arc dealing 1dth eluvium. Author. 

' !hid .. p. 8. 
[Tht: term ''podzol" is Jenvcd from the word "zola" mcanrng ash. Translator.) 
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ground [substrate] i.e. , in ciay. at 3 sazhens [6 .4 m] and deeper. The 
organic substances muot have been transported down by water, through 
krotovinas and similar holes, since chernozem could not conceivably have 
reached such depths. The sandy loam layer in this pit was 14 vershoks 
[62 em] thick, underlain by clay which was not very plastic but rather 
cor.sisted of small lumps and had low co~erence, probably due to the still 
cone;Jderable admixture .of organic substances "1• 

Even more interesting with respect to soils is the '' Zubrilovka" estate, 
Balashov.District belonging to Prince Golitsyn-Prozorovskii. This luxurious 
estate is situated in slightly rollirtg country on the picturesque banks of the 
Khoper, 6 -· 7 versts west of the Sosnovka railroad station. From Prof. 
Sintsov's works2 it is clear. that near the village of Zubrilovka "on the right 

=bank of the Khoper, the beds of variegated micaceous sand contain strata of 
the same sandstone (equivalent to the Saratov Upper Cretaceous clay?) 
observed in the vicinity of A tkarskand at the village of Sosnovka; in the 
same region, heaps of pink Shoksha sandstone o~cur in gullies. most 
probably eluted out of the reddish clay covering the rocks." The fresh 
section which I obser:yed in 1877, in one of the gullies very near Prince 
Golitsyn's park, is informative; the constitution ofthis section isas follows: 

A. Typical floury loamy chernozem with numerous krotovinas in the 
subsoil, 2ft 6in [76cml. -

B. Redrlish-yellow "white eye" ("beloglazka'') containing profuse nodules 
{"dutiks") and scattered crystalline boulders of diorite, red and gray 
medium -grain granite, pink quartzite, gneiss, and quartz. · In identical 
loess, in a neighboring gully, the local inhabitants found fragments of 
m.ammoths tusks a few years ago; loe.::s thickness was about 2 sazhens 
[4.3m]. , 

C. Layer B forms a gradual and quite impe:ceptible downward tran­
sition to gray marly clay, of unknown thiclmess, since the .Sides of the 
gully are concealed by talus where the clay outcrops. 

D(, At the very bottom of the gully, the sands ~d sandstones described 
above by Sintsov are exposed; in certain places they reach 3 sazhens 
[6 .4 m] in thickness. The Khoper forms a most typical alluvial valley at 
Zubrilovka with numerous oxbow lakes and meadow soils. , 

I made an artificial section in Prince Golitsyn' s natural old oak park on 
perfectly level terrain. The chernozf~m in this section reaches 3ft (91 em] 
in thickness and is totally devoid of fo:.rest litter. I found no decaying 
tree roots here either. 

I travelled to Krutoe, one of the farms belonging to the owner of 
Zubrilovka, lying at a distance of 15 versts northwest cf Zubrilovka to 
study the steppe so~J.~ cf the area. We dug a pit in the virgin feathergrass 
steppe, but it was difficult to reach the subsoil since the Krutoe chernozem 
is about 4ft [1 .2 ~'l] thick. All four samples which I took from different 
horizons of this pH have been chemically analyzed and prove the Krutoe 
clayey chernozem to be one of the best in Russia. The same impression 
is gained by visual observation becauee of its thickness, dark color, and 
granularity. It contains 11 .616% humus. · 

The third point of interest in this region is the village of Gurovo, 
Morshansk District, the well-known estate belonging to Schultz. The owner 

So·1etov, lb1d. 
2 Sinrsov. Ibid., 1'·4. 
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of Gurovo first drew my attention to the structure of a stream bank on his 
estate. The figure1 presents the structure of this aHuvial '·.':alley as follows~ 

A. 2ft [61 em] of grayish sandy-loam river alluvi.um. 
B. ?. - 3 ft [61 -91 cml of jet-black clayey chernozem. 
C. Silty, extremely plastic lacustrine-fluvial clay of yellowish color 

with numerous bluish spots; it is exposed to a depth of 1-2ft [30 -61 em] 
but can read.ily be traced under the horizon of river waters2. 

Sediment deposited by spring flood waters (A) exte&ds over approximately 
200 pa.ces from the river banks. to be gradually replaced by nearly normal 
chernozem of the neighboring gentle slopes (second bank). The slopes are 
composed of light-yellow boulder loam with rare CaC03 concretions. Since 
the stream contained boulders of granite, diorite, cgneiss, Shoksha red 
sandstone, siliceous shale. quartz, etc .. the local diluvium may be assumed 
to contain considerable quantities of such boulders. One of these boulders 
was even highly polished. We made an artificial section on such subsoil, 
in a perfectly level tilled field on Schultz's estate which revealed local 
chernozem as 3ft 4 in [1m) thick and containing 7.625% humus. 

A typical chernozem extends :fromGurovo toward Vernandovka and 
Fitingofskaya stations (the Syzran- Ryazhsk railroad). similar to 
the soil occurring between Kozlov and Tambov. between Dubrovka 
and Kirsanov, as well as from Kirsanov to Gurov. Only from Fitingofskaya 
station up to the Tsna at Morshansk (about 20 - 25 versts) are there 
,mixed forests, and the chernozem is first replaced by gray soil then by 
sand, as is also the case east of Tambov. On the other hand. on the left 
bank of the Tsna at Morshansk, ''white eye" ("beloglazka") appears in the 
subsoil, covered by a fairly typical chernoze~ reaching 2ft [61 em] in 
thickness, stretching up to Ryazhsk. .-:: 

Saransk - Korsun - Simbirsk 

On the basis of Wagner's "Soil Map of the Simbirsk Province" (Karta 
pochv Simbirskoi gubernii) and my own observations (1878), the entire 
territory beginning almost immediately south of Lukoyanov District and 
extending to Simbirsk is found to be occupied by chalky marls and chalk; 
probably, independent alluvial deposits are totally absent. This geo­
logical st~ucture is the principal factor determining the character of the 
local soils and topography. 

Chalky marls, and especially chalk, fairly readily lend themselves to 
weathering and partly also to mechanical erosion by water. They must 
have therefore undergone considerable changes in appearance and compo­
sition, :vani.:;hing from whole areas and becoming covered by a dense, 
intricate network of gullies and rills. as was in fact found on the Saransk­
Tcagai territory (SiD:lbirsk District), as well as in other, similar territories 
(Belgorod, Khar'kov, Nikol'skoe, Staryi Oskol, etc.). These conditions 
obviously left their imprint on the distribution of a) weatheri:1g products 
of chalk, i.e .. "atmospheric" clays and b) soils. 

Do k u c h a e v. Tchernozerne, p. 25. 1879. 

The river floods must have ceased after the deposition of layer C, when cl:crnozern began to be washed 
down from the neighboring heights; this continued until th~ be~ inning of formation of deposits A. ·.· 
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Figure 9 presents a schematic section of the most important features of 
the territory. 

The foundation of the entire territory is formed of chalk or chalky marls 
(C) which are exposed on the surface on steep hills (C') and slopes. only 
infrequently covered by a thin ( 1 -2 arshins [0. 7 -1 .4 m] thick) blanket of 
a mixture of chalk pebble with weak marly cement; no humus coloring is 
usually noticeable \f:c-st soil type). 

Such chalk plateaus ofteh still hear fairly considerable deciduous 
forests (oak, lind eo, birch, etc.). The best example of these chalk locali­
ties is provided by the areas between Timary and Gart, Saransk D1strict 
(approximately 8 versts across), 4 versts beyond Gart toward Sudosevo, 
Korsun District, 4 versts east of Korsun (approximately 5 versfsccacross), 
14 versts east of Urensko-Karlinskaya station (Simbirsk District) etc. 

FIGtJP.E 9. 

In the last place. stony-marly soils overgrown by deciduous forests stretch 
approximately 4 versts, and only at the very edge of the .forest (facing 
Togai) was there a sparse oak wood on typical. chernoze:rn. 

It is reasonable to assume that it is such stony chalk plateaus that also 
form the Skryabii·lskaya, Nerneiskaya, Hemizenskaya and Vorotnevskaya 
"volosts" where, according to data-of the Saransk "zemstvo" office, the 
soils are "clayey and stony". Such is also the loamy "island" marked on 
Chaslavskii 's map immediately east of Saransk, extending over approxi­
mately 20-25 versts. 

Since this misrepresented 11 island" may serve to typify the hilly chalk 
plateaus, I will describe it at somewhat greater length. 

A small silty river valley extends for a verst immediately east of 
Saransk; the valley forms a gradual transition (to B) to a gentle slope with 
fairly typical chernozem. The road then rises steeply to the elevation, the 
slope containing a fresh gully with walls reaching 4-5 sazhens [8 .5-10.6 m] 
in height, composed exclusively of chalky marl; their horizons are abundant 
in sharply angular chalk pebbles. Pulverulent dark-gray chernozem is 
quite sharply distinguished at the top; chernozem reaches 1 -1 1/2 [30 -· 
45 em] in thickness and is very rich in the same small (seldom exceeding 
nut size) chalk pebble; its structure is generally of the Simbirsk type 
(see below). 

Similar chernozem stretches over gently roiling terrain 12 ·- 15 versts 
beyond Saransk. Only 2 --3 v1~rsts beyond the village of Timary, we again 
climbed a high chalk plateau, almost entirely overgrown by oak and birch. 
On this plateau the soils suddenly turn heavy-m2.rly and are scarcely 
colored by humus; in some places they contain approximately 50% chalk 
pebbles. 

··--,---. .. - .:...._ . 
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These soils extend over approximately 8 versts. until the <iescent, 
approxirnately 4 verstsl before Gart, to a depression containing old pul veru­
lent chernozern, which is especially noticeable in the vicinity of snow-white 
chalk rocks, exposed near Gart for approximately 5 sazhens 110 .o mj and 
more. 

We observed chalk plateaus (D) of smal'ier gradients, among other ·places, 
north of Saransk, en route from Sudosevo to Bereznyaki and from Sosnovka. 
to Korsun. Weathering products of chalk and chalky marl occur even on the 
peaks of gradually sloping hills; these products arP light-yellow or brownish 
yellow very marly clays (d) often very abundant in chalk and chert, usually 
sharply angular pebbles. However, such clays very rarely exceeded 1 --2 · 
arshins [0. 7- 1 .4 m! in thickness. Identical chalk and chert pebbles, in 
smaller quantities and sizes, are also common in the pulverulent loose 
chernozem (second kind of soil) which (a) usually covers such hills, 
although seldom exceeding 1 -:'} 1 I 2ft [30 --45 em 12 in thickness; the cher­
nozem sample I took 12 versts east of Sosnovka is of this type. This 
chernozem is sometimes completely devoid oi pebbles, although it contains 
numernus nut-sized nodules which may be whitish or reddish and are always 
marly. 

Figure 9 ma,kes it clear that both .. the atmospheric clays (d) and the 
overJ.ying chernozem become considerably thicker on the lower portion of 
the slopes of both kinds of hills (C' and D): the clays reach 2 and more 
sazhens [4 .3m] and the chernozem reaches 4ft [ 1 .2m] and more, sometimes 
even containing krotovinas. As the slope descends, this chrl"nozem becomes 
ever more typical and is almost totally free of chalk pebbles (third soil 
kind). In depressions (A) this chernozem reaches 3-4ft [0.9'-1.2m] in 
thickness, and apparently becomes mixed with bog earth (iourth soil kind). 
Where such small closed depressicas adjoin steep chalk bluffs (b) the soil 
becomes admixed with unweathered fragm€nts of marl and chalk broken off 
the rock, and the soil assumes a whitish tinge (flfth soil kind). 

In view of this diversity, it is obviously impossible to speak of normal 
c i"op yields in the Saransk --· Tagai area. In certain villages the corn is 
insufficie11t even for six months, while in neighboring villages corn stacks 
2 -~3 years old are found. 

Thi~ is the schematic structure of the entire territory between Andr2evka 
Saransk - Korsun - Tagai. 3 

The description of these soils may be supplemeded by the samples 
which I collected. listed on the following page. -

Almost due west of Tagai, toward the last mail cuJ.eh station bE'fore Simbirsk, 
the terrain becomes progressively more level, although chalk for!~ations still 
outcrop in places on the surface. forming the immediate subsoil of local cherno·· 
zcm. Chernozem i tsclf, probably due to the topography, becc-I.cles very typical, 
often reaching 2 1/2-3 ft [76- 91 em] in thickness; this chernoz.crn continues 
solidly and is somewhat thinner only on less level areas. The ou.tcrops of chalk 

1 At this poin!, ,)tl top of ;111 devated chalk plateau, the soil is very stony ami only--; -s in [18 -~!0 c:m] 

till' k. 
2 This dH:rn0zcm is Vl'iY stronfilY remillis~·ent of the soils of 1-!aapsalu (Kilapsalu) atHl certain places on the 

soutlil'fll sliorL· of rile Gulf of Flnbnd, 1' itll tilL' only difference hdll); that tht·s•· soil pcbbll's ;1rc Silml:111 

limc•siOttc while the tntL·rvening mass IS colored gra\'i>h-broh·n. Autltor. 
3 An l'Xc,·ptwn to tl:is scheme are the· tivn valleys and !lic·ir vicinity. Fm instancc, -i-:> vcrsts bcforL· the 

~ura at lkrcznyakt (Korsun Pistricc) sata.ls still coVl'Tl'J by pine fon:st strc!cll nc;tr tll'-' rivn; after crossin~ 

tliL' ~ura .tt lkTl'Zil}'.tki, he r:·.wL·kJ .1lonh :' VL·rsts in th~: alluvial val icy not 1-o ith<lUI cncounterinfi altern;ttc 

ln:trny and s;1nJy st·., ti<ms. Thc valley nf :h•· Borys!! is l!lldevel•'jlt'J, Autlwr. 
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rlisappear altogether beyond this station, the terrian becomes even more level, 
andapproxirnately 15 versts before Simbirsk we entered typical steppes 
(designated Bin the figure) bearing typical Simbi:csk chernozem, which will now 
be ciesc ribed. 1 

. 

Hygro-
LCJcality Sampling site Thickness Humus, _~/o scopic 

-~'I 

water, <f,_, . -· -- -
12 vcrsts north of S aransk Lcve I pasture 2'1 ;; (6~ em] 10.376 4.477 
5 vcrsts northwest of 

Saransk - . . . . Gently rolling 1 '6" (46 em) 10.056 3.501 
plateau, old fal-

., 
low land 

4 verst~ west of Gart . Top of high chalk 1,; 

plateau 7 -8" [18-20cm] 
12 vcrsts cast ,of Sosnovka Middle of a gentle 

slope 11" (28 em) 7.576 4.156 

1 Before the beginning i.he description, the :<!ader sh0uld be acquainted with the Information on the solh of 
theKurmysh, Ardatov, and Alatyrdlstrlcts, which I obtained atthe Simbirsk "zemstvo" provincial office, es­
peciall_v ~iflc_e_;t~~l_s the only lnthmation available on these districts. 

''Tile K-ur~i:(sfi Disuict is divided by the Sura River Into two parts, western and eastern; in th~ western 
part, the territo~y~~outh of the P'yana and_ extending to the bou~daries ofthc Ardatov and Alatyr districts Is 
covered thwughout by t}·p!cal Jeep lv.-:mychernozem." Evidently this is a continuation of the chernozem 
of the Tatar lands, Sergach _District. -"Noah of the P'yana River, there fir<.t stretches a sand belt 7-8 vetSts 
wide. anJ then, toward the northern boundary of the district, the soils~, :orne progressively morechcr­
nozemic in nat•lrC, until at Kurmysh chernozem is found .,.,·ith properties almost Identical to those found 1 i1 

the ~oil~ in the southern part of the district." All these statements refer to the left ~Ide of the Sura. The 
right, eastern part of the Kurmysh District is c0vered throughout by deciduous forest and silty soils, ~carce:y 
colored by humus .'lnd "obviou~ly forest soils, with the sole exception of Il'ina Mt.," where the chernozem 
soils apparently do not differ from the che:rnozem on the left side of the Sura. 

ArJatov District. As expected, "In the northernmost part of the district the soil ir/ Identical with the 

high-quality chcrno;-;em in the southern part of the Kurrnysh Dfstrlrt. In the south, the chcrnozem belt Is 
approximately hounded by the main Mnsce~w highway, up to the village of Mltropol'ya, inclusive. South 
of this highw;1y up to the Alatyr River, soils are first loamy, then sandy; these soils arc still covered by 

forest in rnar1y places. The soil south of the Alatyr is chcrnozem nearly everywhere, except for the Im­
mediate vicinity of the river banks." 

The Alatyr District, slmllar to the Kurmysh District, "Is divided In two halves by the Sura. The right, 
t·astem half Is almost wholly forested, including deciduous forests as .,.,-ell as spruce with pine. The few 
villaKes .ue scattered in the forests, and arc tacated on silty soil identical io the soil of the forested part 

of the Kurrnysh District, on the right siJe of the Sura. The southeastern part of the Alatyr Dis,rlct is partly 
cnvneJ hy sands (on the rig~t side of the Barysh River) and partly by chemozem soiiN, sucla as near [he 
villages of Kuvai and r'\!tradamovka." 

"The soils are consiJerahly more varied in the western half of the di~trict, where the following soil 
bdts can he distingui~hed (from north to south): 

l. The northemmust belt stretches from the--[,-Jundaries of the Kurrnysh District to the villages of 

Lyubimnvk~ anJ Sutyazhnovo; the soils are chernozem, identical ·,...ith soils of the southern part of the 
Kurmysh District. .§..;, 

2. From thi~ poi to the Alatyr River the soils arc sandy-clayey. anJ no chernozern occurs. 
:l, Close beyond Alatyr, thick typical chernozem hegins, hounded in the south by the line Paranci­

Barashcvo-Gu lyushc'lo-K 1rzy at. 

4. South of th!s line ur to the Chehcrchinka River the soils arc stony nearly throughout, oftt:r. lacking 
any humus rnloration . 

.1. The remainder of the district adJacent (/)to the ArJatov District as well as the territory between 
tht• C!Jeberchinka and the Sura atl' coveaJ hy ·s.t>-.,.moz~m soils iJenrical to those in the southern rart of the 
ArJa t<'V District." 
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I -Th~· geo19gfca.l _stf:u~.":tt,tre of t,he epvirons··-qf .. S~mbir~k has .. been ·described 
r~pea,J~_di;,~~';~-:~x- q~~~!;'~:Hior:is in 1878 yielded almbst the. ~arne -r.esults as 

. · tho6e·di)tath~~,fil1ears::mt:b1rsk by N. P. Barbot de, .. Marni. T,He town is on i:he very 
..: ; h~:gh,yi:g!:i_~a_t1l~c0f;'the:Nolga, only slightly undula.nt; the t~elief is steppe-

"/' -liW~~::, or ·w:e Afeksandrovsk type. · -
· Ft"om Simb{~bk towai .. q Kazan the steppe rises over the first two versts 

v:ery gradual~y ~ yet &.ppreciably. -At the outs.et of this asce11t, 1/2 verst 
,,. .. , 

. ' . 
f: •. 

,. 
l) 

·' 

<.'! fro.m the t.owri,. {he fo~lowing section, on the municipal pasture, is visible. 
A.· Strong;iy sodded soillaye:r-. dark-gray, 1ft 4 in [40 em]. 
·B. T~ani::dtion hcrizon, 5 in. [13 em]. 
C.- Sandy'' ~l~ycwith abundant mica flakes, identical to the Belgorod 

flakes:., 1 sazhen [2 .1 m]. 
· Ha~ing ascen,df~d another 1/4 verst over the steppe, numerous clay pits 

· ocbu.r, ::l:heir wail'S revaalirig either loose yellowish chalky marl or red, 
--very viscous clays with consi,...!erable lime ccntent. Local brick is thus 
of poor quality, :~cracking j·,. the fire and softening in the rain." 

Chernozem in th~se pits reaches 3 -.3 1/2 ft [0 .9 -1 .6 m] in thickness. 
After traveling another 0.5-1 ver.st north, we.climbed one ofthe higheet 

,points inthis area, which may be highei' than the Simbirsk hummock. The place 
contains hundreds of shallow pits for quarrying chalk, which lies nearly at the 

, surface. and is covered onlybyvery typical and yery loose dark chernozem. 
Academician Ruprecht visited these chalk quarries as early as 1865, and 

provided the following descriptio,n of the relatiqjlship of the local soil to 
chal;i<.:: "The abundance of Artemisia au striae a, Ceratocarpus 
and other characteristic plants points to the presenc~ of a chernozem 

. whose upper layers disting-uish it from ordinary ch~~nozem by predonl­
inance of phytolitharia and very fine particles with a molecular ( ?) 
movement. ''The quarries offer an opportunity to determine the thickness 
'and position of chernozem. It lies dirE...;t.ly on the chalk formation and is 
u.p to 3 1/2 ft ( 1.6 m] thick. as black throughout as it is on the surface, 
but mostly consists of small or large crumbs rather than a fine powder. 
PhytolithariB: are visible under the microscope, but inor-ganic particles', 
colored brown e~:te-rnally predominate. The chalk stra:ta are harder, 
thicker, anq":.white-gray only at a depth of 10ft [3m]; hft~her, they form a 
transition to dirty-whitr' smeary belemnite chalk, silici:fied fragments 
of-cwhich nlso occur in tile bottom layer of chernozen;.. ~)n analyzing such 
an appar.ently pure chernozem sample, Borshchov rC-ur.A' 9.99% volatiles 
and 18o/o calci~m carbonate, 4 -5 times the amount in any other sample 
of chernozem previously analyzed. This cherno·eem thus effervesces 
vigorously with acids, as oppos~d to upper layera of the same chernoze•n. 
RemA.rkably, 10% humus is sufficient to impart black color to 90% of the 
fines\. inorganic particles CJriginally whit~t;:,r colorless, and white calcareous 
grains may b~ distinguish~d only under a magnifier.· Moreover. the deepest 
layer of ch~rnozem al:Jo contained larger fragments and even lamellar 
lumps, embedded in the black earth 4-5 vershoks [18 -22 em] above the 
rock surface. Hl 

Upon my visit in the summer of 1378, I observEd th•..: following: 
A. God, 3 in [8 em] thick2 interwoven with a dense network of living 

and dead roots, followed by a typical very dark chernozem laye-r with a 

1 R u 1, rl' c h t. Gcohotanicheskic issledovaniya chcrnuzem (Geobotanical sr_:ldies of Chernoz<?m), pp. 44-4-'i. 
2 In nature. ihc transition oi sou tu horizon A is in fact much more graJuLJI [than It appears in Figure 10). 
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multitude of small, always sharply angular, siliceous -chall<. pebbles ranging 
from the size of 8.n ordinary fillwl't to a walnut. These pebbles arE:: c.listr,i·· 
buted nonuniformly through the bulk of chernozem; some areas are free of 
tlwse pebbles, while in other an•as these· pebbles may constitute 1/10 of tlw 
entire mass. Chernozcm is 1ft Gin. (46 cmJ thick .. 

Horizon A for·ms an imp!:•rcepti'JlP tr·nnsition to tlw undcrl,ving layl~l' B.· 

FIC.URE 10. 

B. Transition horizon; the general mass is lighter in col01, denser 
and apprcciaqly more clayey and heavh•r than layer A; the pebbles are 
larger and their.content is consider-ably higher. In vc:ry many areas the 
rvbbles constitutf' nalf of the mass, with more angular corners and .,~dges. 
T'h(' tr.·ansition horizon is 1ft (30cmJ thick 

C. As seen in Figure 10, horizon B forms a gradual downward transition 
to tile bl'drock C. The latter is reprE'sented by very angula~ chalk r.~obblcs, 
usur~.lly smaller· than 1/2ft (15cmJ, mostly f 1at, with a slight admixture of 
brownish or white chalky marl. Th~s r·ock isccexposed to 1- 1 1/2 sazhens 
[2.1 --}.2 r,1j. 

\'('T')' charactl~r·istically. thP pit which provides the above described 
section, and which does not excPPd 1 1 I 2 --2 saz:wns [ 3. 2 -- 4. 3 m] in dianwtf' r. 
cnntuins ar·cas wherP clwrnozem !:'~yJdenly attains a thickness of 3 -:i 1/2 ft 
ll 07 cn1j. The phenomenon recurs in cinzcns of sect ions. Such abr·upt varia­
tion in the soil thicknPss is due> exclusively to diffPt'<'I1C('S in th(' bedrock 

str·uctur·c and the degn·P of its wPathPr·ing, \•·hich affvcts tl:<"' per·cola.Uon of 
humus and the penetr·ation by livt> r·oots. 

Simbirsk chen1oZi~n1 dcfinit>-!l,\' lii~S directl.Y on chalk in ~;itu. :-\s has 
b!:•en seen, this area is cnw of th;o highest in thf' r·nvir·or"!lt(•nt ()f 
Sitnbirsk, and was probabl..v Cil\'f'n•d in tht· \'i•r·y n•('(•nt p;tsl b.'r fP<l!lwr·gr·ass: 

A ' 
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local inhabitants still report fea'therg'rass on the steep f:!lt?pe of the 
steppe toward the Volga.. . . . · . . . . . . . 

Analysis of th!s ·s~mlJ.h:sk ch~rriozem, performed by Kostychev, sho,~ed 
19.17 • 'io t;.umus. The· composition; of Simbirsk chernozem typifies those , 
sites where chernozerri d{rec.Uy' :overlieL chalk (between Belgorod and · · 
Khar'kov, between Nikol'skoe and E·ndov.i~hche, fro!Yl ~aransk to Simbi~sk, 
etc.). 

I / 
( . 

Sengilei - Syzran --.Khvalynsk _,..Vol'sk 
. Saratov . .,.... Atkarsk - Kamyshin' 

I travelled by steamer from Simbirsk to Astrakhan in U378, in order to 
gain an i.~~pression of the territories adjoining the right bank of the ·volga 
thropg}1out.~e't:erritory under cd,{sideration. I examined the Sengilei, · 
Saratov,-'~:tkar'sk; and Kamyehinc areas, while the other areas mentioned 
in the title abov~ were examined by P. A. Solomin, my companion in inves ti­
gations of that y~ar. 

C' The nearestfirst banks of the Volga are well known to be high, hilly on 
'the right almost throughout the entire stretch, forming bluffs in some 
pl~p~ and composed almost exclt·~ively of rocks of ancient systems. The 
left bank on the other hand is low, level, and \lsually consists of post­
Tertiary lacustrine-fluvial depositE;. The right bar.k consists of a series 
of huge cirques formed by landslides0 while the left bank contains numerous 
·oxbow lakes.. Some parts of the right bank exhibit traces of old chernozem 
partly eroded by atmospheric water~, lying directly over ancient (Cretaceous 
and Jurassi~) rocks. The left bank is covered by thin gray soils, mostly of 
sedimentary origin; these soils often contain thin intercalations of river 
sand and glei. 

Sengi 1 e i is located in one of these cirque-like depressions in the right 
bank of the Volga. The town is surrounded on three sides by jagged heights. 
Prof. Barbot de Marni1 was the first to present the following structure of 
u,e Sengilei vicinity: lowest are black-gray clays with selenite crystals 
and with Ammonites desha yes i and A . b i cur vatu s; higher up ·­
chalky marls sometimes covered by fragments of gray quartz sandstone. 
The clays are mainly found in the bottom of the Sengilei depression, while 

-'.the adjacent height consists. of t.l-te ~halky marl. Soils on the height are 
identical to the Simbirsk chernozem, and I therP:':_-ore took no samples. In 
contrast, the cherno: ··min the depressions is ver·y viscous' and clayey. its 
surface is a network of cracks and it appears metallic when spaded up. 

Such a pronounced dissimilarity in physical properties of soils in such 
proximity is readily undP.rstood, since their parent rocks belong to essen­
tially different minora! types. 

Very characteristically, the local inhabitants regard their clayey soils 
as solonets; this is correct in one respect, as these soils probably 
contain large amounts of calcium sulfate. 2 However, no positive conclusion 

Bar !J,, t J <' 1--1.1 r n i. G~uhltiichcsldc nablyuJ~niy;J v Simbirskoi, Sarat<'Vf,:;lli i Tat11hovskoi guberniyakh 

(l;l'<'lC•);ic<tl Observations in the Si1nhirsl<, S;;r.lloJV, and Tarnhov provinces), p. 11 I. 
2 WPrkl'r; ,,f till' !ned "zl'lllstvo" ,liviJt• thl' St'ngill'i Ilistrict into thrL'l.' hdts ;,s f(•llo"·s: "Thl' best soil is 

fPtllhi in till' t'>t'lt ;hi!Pinitll! tlw Vol,~,1, thl' l'l'lltral hc!t is c.,v,·r,·J hy sallliy-lo:lltty cht·rnozcm. :u-.J ~anJs 

;u-,J 'bor' prcJornll!atl' in tilt· 1,·cstern ht·lt." t.rp,'ll c"rrdation of this Jivision with th(· l'cnln~y of th1· 

St•n:<ilt-i Disrric~. the prt'dnminant :nd;s ir. th<' fl~s!, Sl'Cnitd, anJ thirJ hcl!s ~«ill pr0Vl' tn ht•, f(•spcctivt·ly. 

Jur.1;sic ('l.1ys. cltall;)· mtrl. .illd F<'<'t'lt<· s.tll •. ls. :\ t<'lll.irk.lhk C<'trl·LI!ictl ir1dceJ: 



should be drawn until the results of the analysis now being made at 
G randeau' s laboratory are complete. espt:cially since the humus content of 
this sample is 7 .704o/o while ita thickness is 2ft Sin. [69cml. · 

S y z ran . A similar cloce gen~tic relationship between parent rock and 
overlying soils is observed in the Syzrr~&&Dietrict. It must be bor-ne in 
mind that this territory is divided by- the- 3yzran River into two almost 
equal halves, with Tertiary sands predGti1.inating in the northern half and 
chalk and chalky marl predominating in the southern half. Small "islands': 
of Jurassic. Permian, and CarboniferoL<s 1\>rmations are occasionally 
ob~erved along the Volga and on the right bank of the Sy~ran River as a 
narrow belt (not taking the Samara Bend of the Volga mto account). The 
distribution of local soils is in complete conformity with the distribution 
of rocks. Local information is that "the richest chernozem coincides with 
Jur~ssic outcrops; a lighter and loose chernozem, often containing calcareous 
pebbles. occurs in the chalk area; finally, sandy-loamy chernozem vf a 
lighter shade is almost exclusive to the northwestern part of the Syzran 
District." 

Mr. Solomin took a chernozem sample 5 versts north of Syzran (on the 
way to Chekalinskaya station}, 'apparently in the region of Tertiary sandy 
loams; its thickness is 2 fi ~ :in. [66 em] and it contains only 4.523% humus. 
However, it should be noted that north of the Syzran River many soils are 
richer in organic substances; this is confirmed, inter alia, by the analysis · 
of soil from the village of Samoikino, given below. This is understandable, 
since in the northwestern part of the district the deposits may also be much 
more clayey in some places than the underlying Tertiary rocks .1 

Khvalynsk, similar to Sengilei and Vol'sk,lies, according to Mr. 
Solomin' s description, on a relatively low site. in a hollow between mountains. 
The terrain suggests debris of a huge landslide, reaching 20 sq. versts in 
area. The mountains above thia depression are truncated cones; composed 
entirely of chalk and chalky marl; the general impression is that these 
cones are covered by snow, melted in some places and completely preserved 
in others. The chalk ranges ramify and inter1.ock, forming series of 
closed depressions varying in shape, which contaln the Khvalynsk fields. 
An artificial section made on almost perfer.tly level terrain in such a 
depression, approximately 6 versts west of Khvalynsk. revealed the 
following details: 

A. Soil horizon, 10-11 in [25-28 em]. 
B. Transition horizon, 5-6 in [13 -15 em], 
C. Bedrock, almost completely consisting of chalky marl pebbles. 
"Khvalynsk chernozem (A) is loose, soft, perfectly black, often con-

taining small pebbles which usually become more numerous in horizon B." 
We are obviously dealing essentially with Simbirsk chel~nozem, the only 
difference being that the Khvalynsk soils are found in depressions into whi.ch 
various particles are washed from the neighboring heights, as confirmed by the 
2 5.42% content of CaC03 in local chernozem. This argument is even more 
forceful when it is taken into account that the humus content of this cherno­
z em is 1 5 . 0 7 9% '· 

Sol om in describes the town of V o 1' s k as "situated in a depression 
at the foot of steep and hif!h chalk mountains, the upper third of which 

1 A third samrll~. also containing 7.40·i, humus, from the environs of thL· villagt.' of Topornino, Syzrar, 

District. 1\as given rnc by 1\lr. Andrecv. Unfortunately, I could not determine this locality on tbc map. 



consists of bedded sands varying in color a~d loose gray sandstone. 
In the gulBes between the mountains, fairly thick deposits of red­
brown and yellowish (atmospheric) clay occur. Chernozem on the 
mountain is mostly very sandy and thin, seldom thicker than 1ft'; on the 
other hand, in rlepressions at the foot of mountains, it is darker, more 
clayey, and. thicker. Here it very often lies directly on light-cinnamon 
chalky marls and sometimes directly on chaU'~ \. or more precisely on 
chalk pebbles and flags with only a small admixture ofloose marl. A sample 
taken 4 -5 versts from Vol' sk (on the way to s'aratov) is 1 ft 6 in. [ 46 em] 
thick and contains 9.647% humus; its parent rock is light-cinnamon chalky 
marl. " 1 

Sara to v. It ls !mown, from Prof. Sintsov's works which have been 
cited, that the immediate environs of the town of Saratov are very hilly, 
with outcrops of Jurassic, Cretaceous, and Eocene rocks in different places, 
and, possibly, of the so-called Caspian sediments. The same dark-colored 
bituminous and marly clays, variegated sands and sandstones and bluish­
gray marls stretch for some distance toward Atkarsk. I saw no true 
deposits anywhere. Obviously, uniform chernozem is not to be expected 
in terrain of such diverse rocks, outcropping and serving as subsoils; 
this was in fact confirmed. A soil sample which I took 1/2 - 1 verst west 
of Sara.tov on a pasture at thefoot of a gentle slope and on marly subsoil 
is 2ft [61 em] thick and abounds in marly-chalky pebbles. This soil in its 
natural form, mixed with the pebbles, contains ! 2.040% humus, but after 
sifting through a 3 mm sieve its humus content is only 10.544%. Fu1~ther 
northwest of Saratov, at the Kurdyum station .. on a loamy ground, the 
soils appear just as dark, about 1 1/2 -2ft [45-61 em] thick, with content 
c•f organic substances only 8.276%. The humus content of the Atkarsk soils. 
lying on'Tertiary sandy loams, was lower, they were about 1ft 6 in [46 em] 
thick, and contained only 6 .158o/o organic substances. In appearance and 
in the considt::r~hle content of mica spangles, A tkarsk chernozem strongly 
resembles Belgorod chernozem. They may possibly have ove~lain the 
same substrate in the past. To complete thf' description of lo9il:l soil 
variety, the solonetses at the village of Dolgii Most of the ~~patov DiHtdct 
should be mentioned; the soil is light-gray and about 6 in [\i5-cm] thick. 
The ter:t;-ain is perfectly level with a tendency to bog. I believe the htmHIH 

content in this solonets to be far lower than in the A tkarsk soil. 2 

Kamyshin is the last point on the right bank of the Volga which I wnH 
able to investigate in the summer of 1878 in this territory. Similar· to 

other towns. Kamyshin is located in a depression enc.losed by heights on 
Uwee sides. Earlier geological works as well as my examination of thP 
vicinity of Kamyshin showed the parent rock of ~.ocal soils to be formed 
of various loose sands throughout, especially on high sites. The Kamyshin 
soils are naturally gray and very low in humus (as litHe as 2.072o/o); 
nevertheless. their thickness on perfectly level areas often reaches 1 ft 
9 in [53 cmJ. 

1 [Balkov. S. Popytki oprrdeiir' obstoyatel'srva, vliyayushchic na soderzhanic pt·rc~nuya v diernozt·rn 

nykh p:x:hv akh (A ttcrnpts to Define the Circumst anccs Affecting Humus C:ontclll in Cllt·rrlnzt· rn Soi Is)]. 
- Sl'l'skoc Khozyaistvo i Lcsovoclstvo, p. 281, St. Pt•tl·r~burg, November 1880. 

2 A chcrnozcrn sample supplied by Gory.tinov, from the village of Atacvlw, 7.') verst~ south of Atkarsk, 
revealed 9.56l'~k humus accord in~ to Sibirtsev's determinations. 

2J9 



I should like to conclude this description of the right bank of the Volga 
with the general remark that the terrain is very strongly rolling nearly 
throughout (at least in 9 cases out of 1 0) along the river, for 1 - 3 v ... :rsts 
or more, r1nd the soils have therefore been totally washed awny in some 
pl:1.ces 1 and very much depleted in!wmus and other erodible soil elements in 
other places. Thick layers of deposited chernozem .::tre visible here' and there 
in depressions on the Volga slcpes. The Volga bank I in short, exhibits the same 
pattern seeu along the Dniester I the Dnieper,. the Vorskla and other rivers. 

I . 

CHEMICAL COMPOSITION OF )SOILS 
IN CENTRAL CHERNOZEM HUSS!A 

A complete chemical analysis has been performed only for the Krutoe, 
Gurovo, and Grushevka chernozems, of the numerous soil samples I 
collected in Central Russia. The other samples are still being analyzed 
by G randeau and Kostychev. Therefore, our tables contain some analyses 
(by Messrs. Gern1a11, Schr.lictt from Jena, Petzholdt and Schlippe) which 
are obsolete and have greater historical than scientific value1 ; on the other 
hand, some data in the tables do satisfy scientific requirements. 

Ryazan Province 

Analyses by German 1 [percentages] 

--Lowerlayer 

Locality 
Uncultl- Top layer of (from a depth 

vated soil arable soil of? vershoks -· ... 

[:31 em]) 

No. .. I 2 1 
~-:--- -· 

Sand . -'.( .. 51.84 53, :l8 52. 7~ . 
Si02 . 17.80 17. 7G l8.G5 
Alp3 . 8.90 8.40 8.85 

C!ay Fc:P~ '· 5.47 5.66 5. :1;1 

.. CaO 0,87 0. !)8 1.40 

MgO o. 10 0.47 O.G7 
Water 4.08 I :.l. 75 4.04 

Coonb;oed moh>-{ 
PzOs . ' 0.46 I 0.46 t).46 

ly 1\'ith ferric 
Cre;tic acid 2.1 ~ I I. 67 2.56 

ox ide ;md c 
ApocrL'Ilic acid l. 7"~ 2.:34 !.87 

a !urn i nu m 
llumic acid 1. 77 0. 78 1. 87 

llumic L'Xtract :~.I 0 ~.~0 0.00 .·. 

Hoot fibns 1' ith certain traces of char-
red humus 1. GG 1. fi6 1. GG 

------- -·-------· 
99.84 J9. 76 99.81 

1 ZL·rnkJei'ciJL'.~ldi Zin~rnal ~Joslwvslwgo obsllchcstva scl'skogo khozyaistva, 
t\o. I, p.ti(i, (1\loscow}. !F:l~. [German, R Khimicheski: issledovaniya 
,1 cllL'riJOZCilH:, nakhody:tsltl'IJ~·rnsya v yuzt.nykh gubcrniyakh Hossii (Chemica' 
Stt,dies of Cl!crnozcrn from Southern Provinces of Hussia)]. 

I Jid nor include the an;Jlyses pcrforrm·d by P,1yennc, Phillips, Knop, anu orhcrs on chernozem; of un­

kno~>·n localitks. T!lc v...-11-kiiOI\11 analys•·.s made by Mr. Lachinov (of tl1c chemical laboratory of the 

.-\piculrur.ll'!nstitut•~ at St. Pctnsbttr~. 18(;~·, pp. !1~1-87) were not utiliz•:d for qliite another reason, since 
rl!cy here rm·ant r;li!JL·~ lL' c!J-.-ck analvric;~l nwthods than to dctl'rminc tlH: cllf:rnical composition of soils. 
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' 

The subsoii sample from the Volga heights at Simbi.rsk (north of 
the city, in stone quarries. at a depth of 3 1/2 ft [ 1.6 mj) was analyzed 
.by Borshchev (Ruprecht, ibid., p. 118). The analyses showed 61.79% 
substances insoluble in HCl, 28.22% substances soluble in HCl (including 
18.02o/n CaCD.J) and 9. 99% substances volatilized by ignition, 

Analys~:s by }.!cssrs. Schmidt from Jcna and Petzholdt [percenragesj1 

.. 
Schmidt Petzholdt 

I Locality 
1'\o. 4 5 fi 7 8 9 10 

·-· - -
Organic substaiH:t.!S 1~. 16 8.29 5. 75 8.62 .18. 18 9.48 8.28 Orcl Prov incc: · 

- 4) From surfacl'; the soi I 

Water - - - - - - - has never been culti-

·. vated 

Nitrogen 0. 99 0.45 0.:13 0.481 0. 77 0.33 o.:w 

l.hlorinc - --·..- - - 0,07 0.01 o. 01 

so, -- - - - 0. 26 0.'10 0,09 
l 

PPs 0.07 0.12 0.54 
5) F'rom a depth of 4 - - 0.18 0.18 

vershoks [18 em) 

- CaO u 
:r: 

0. 7R 0.49 0. 24 0.88 2.:34 4.45 0.88 

c 
.,, ;\I gO 0, fi:.! 0. 2:3 0. 18 0.56 0.82 1.:n 0.58 6) From subsoils 
:0 . 
::J • 

l··'" I 
.-S. 

0 Fcp3 and ;\!gp3 2.8G 2.37 2.9G 3,14 9.89 10.97 7) From surface l(f an un-
·.r. 

manured plo~lf.:.nd .. 
AlPs 1. 29 2.39 1. 80 1.34 I. 11 l.lo Tam ~v'''p=-t()~ inc e: 

K 20 0. ~I 0.~7 o. :n 0,25 2. :l~ 1. :l3 o.u3 8) From manured plow-

land 
--1-- .. 

!'\ a20 . 0.08 0.11. 0. I~ 0. 10 0.87 o. 98 OA:.l 
9) From unmanurcd field, 

SiO~ 7 0. \.14 7',;.. 14 78.18 at a depth not reached by 

,-- -- plant rootJ 

Fc 20 3 I 1. 58 1.43 1. 74 

1~):!.77 
I --

'' ' ;,;,: P.l203 U4. Oil !34. 85 9~. 7:1 i 
4 ~., 3.9G 4.99 • I-- I t:: ~-

IJ CaO I 0. ~G 0.64 0.48 I :g I--· r 
0 

~~~() 0. 1 :J Traces 
10) From surface of an 

"' .5 unmanurcd soit -
K 20 ' :l. 4U 6.50 :l. 08 

r-

Na?O. 1.44 0. 77 1.58 
.. 

1 Zliurnai Muustcrstva Gosudarstvennykli imusht:hcstv, put 4U, p .. 1, St. Pc<crsburg. 185~. 
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.•.. >,,,.- ,.,._. -~~---•.-.-. ~'-' ··--· .. 

- Analyses by Prof. 

Locality Tarnbov Province, Kirsanov Dinrict, ;\lr. Bulygin's estate Tambov 

I' 
:--:o. 1 () ]-;" 18 19 20 21 22 23 24 25 26 

.-. ........ ....... ....... E ....... ....... ....... ..... E E: E E E E E ,......, 
Sampling u u E :.; '-' u u u u 

(.'.! CJ u - -. ~· Jcp.•h '" ..... -t ~ - U? - ~ c-: t- _, 
\..:.. t- <':! t- ..... 00 I '-' '-' _. ..... ...... '-' '-' .... 
~ ' 

...... 
'<!" Co <D 00 ~ Co to ..... <:J U? ..... (.'.! .... c:-1 LJ;) t-

-
"0 
c ... <1l 

l 
<ll 

"0 ... u <ll 
.:; u u .. 

" :t "' ); 
::I :t {.1: '1:;1 <1l .. 

~ 
.s:: .2 Kind of >< u .... 

soi I c r:: r:: d' a ·s - ... ::.> ... 0 2 ·a 0 [::! .. N 0 N N &. ·- ll ... . ... $ .... . ... .. .. ... .... .. ... _g ::I 0 0 :::1 ·s 0 _g V> ..c:: .s:: "' ..c:: u - ... - .... .. ... ... 'J ·- g, u ·s Qj .... 
& c u II) ..2 :0 0 :0 - 0 :0 -... 

$ .0 ... 'S'o .0 ~ <ll .0 <:J <1l <1l ..0 Qj ... <ll - <1l u .. :::1 Qj < :s ... ::. Cl) .... ... ... ... "'= V) Cl V) < <I) C':l > < 0 < ..c 
"' ... 

Hygroscopic 
l\'atcr fi .. 'l76 6.104 6,040 6,606 6.490 7. 016 6,198 4.824 6,348 5.572 5.638 

h'arcr lihl.'r-
:ned at 
1 00-IR<fC 1. 82::! I. G4 ~ 1, 600 1, 981 1.550 1.322 1.533 1.234 1,580 

llumus + 1120 
rl·ta inl'd - 10,018 10,006 

abOVL' 
. 

; . 1H0°C . 11.4\10 7. 7~l0 1.120 ] ~. 62fi 7.1.12 12.890 6.238 3.314 13.066 

:'\lincral 

I constitu-
L'lltS R0.112 R4. :l:!4 89.240 1 IJ, 786 84.808 78.772 8c.o:n I 90,628 79.006 84.410 84.356 

Total (:an. 1. 1 0~ 1. 078 1.157 1.099 0. 989 1. 560 1. 0741 8.402 1.004 0.923 0.998 

CaC03 0. 114 0.145 0.191 0. 091 o. 1 .')4 .. C.300 0.136 14.255 o. 061 - -
AI~03 14. :lf,9 14.:!27 14. 9fi9 1 fi .. ')89 ] 5. 124 13.394 14.781 13.864 13.747 13,471 10.352 

Fl· 20 3 4.47 7 .'), 117 .5.418 • 0.067 4.829 6.141 4. 631 4.600 1.444 3. 682 

~ OA~~ - D. 111 - - - - 0.117 - - -

1 Supplkd ro mt· in manuscript. 

'\ rnort· Jctailt'LI an;llysis of some of these soils may be found in "Collection of Material; for the Description 
not know hn,· corrct:tly tl\csc an:l!yscs a1c presented.- Author. 

3 
In tlli> soil, Prof. Schmidt found 0. 954')'c calcium sulfate. 
[Figure unclear in the original. Translator.] 

242 

I 

1 

.1 
_j 

l 
j 

I 
J 

i 



K. Schmidt, Derpt1 -
Trubetchino2 

. -. 
Province, Lcbedyan District, Saratov Province, Balashov District, Blago\it,;hchensl<-

--
27 28 29 30 31 32 33 34 35 36 37 !E . . 38 39 

·. ~,·c-~-

- - I - - - - - - - - - - -

.. ... 
"tl . . - ... C1l - --

"Q .... ... .... .£ ·o td C1l "tl -.e: ;;:::: u 
,,... '"0 "' .. 0 v ... ... >- 11 "' ... td .... 

:::1 
.... = <'0 \1) .... :::- > v >- '60 .... .... ,::: 
td o· ... ); 00 v .~ "' 

..... 
c:: '1;1 ,::: ..: c:: > ;:I ... 
0 ~ u c:: ..... <I) .... ... C1l .... c ~ .. 

0 0 ] 0 ' -::I .... ... .... ::I 
Q) .; c: cu ... 

<11 c: 
::9 IJ 

.... c: ~ c c:: ~ ·o .::: 
~ ~ 

... &::: 0 

-~ 
0 .S:! u 

E 0 N c "" X C1l .... -::- .~ ... c: - ;;;: 1:: ... .... 
"' 

::1 .... :.r.J .. ... 
l3 gf _g - .... .... .. ... ._. <11 .0 0 :::1 0 .... . ... ·o 111 _g 0 v ..c .c "0 0 0 0 .c .. .c .... .,; .::: .s:: 0 "' "' "' "' v 

C1l C1l 
C1l 

C1l 11.1 E 
... s ... ~ II) .. .c - c: ... ... v v C1l -.... - .... :::1 :a .... 

'tic td "' ._. :0 :0 c:: v .0 .0 c: u td {I <I) <I) 0 '"0 "'0 >. td 2l <0 ell 111 :.a ... .~ ..c ..c co 111 Cll .... 8 :;J ... .. 
E ""' ~ 

.. c 3: 3: ~ 
... ... 0 IQ < Cll < < ): < > < < Cl) \.:) 

l ::t: ..... 
--

1-·· .. 
(/ 

6. 226 7,272 7,298 6.378 6,395 5.137 3,090 5.810 8.8S3 8.638 5. 28'!l,:l 2.807 2,540 

-· 

I 
7, 726 19.258 7,536 10,542 9~205 13,318 10,540 27.635 8.631 9,084 11.994 15.176 12.592 

•. 

I 
86.048 73,470 86.166 83,080 84.400 81,545 86,370 63.555 82.476 82.278 82.718 82.017 84.868 

: 
o. 8£1~ 1,824 0,866 1,052 1,042 0,971 1.598 0.950 2. 13:3 2,370 0.988 1.608 1,407 

- - - - - 0,069 1.160 o. 093 1.800 2. 700 0,161 - -
12.724 8.066 12,320 ·9,904 11.232 13,801 14.723 9.633 13.970 13, 9:'1.6 13.923 13,154 12,846 

3.894 2,960 
,-~~ 

3,995 3,880 3.873 3.871 3,697 4.691 3.474 3,604 3.601 5. 514. 6,586 

0, 262 - - - - - - - - - o. 46'/ 0.446 0,363 

of the Tambov Pr:>vinces" (Sbornik materialov d1ya opisaniya Tambovskoi gubernil), p. 42; however, I rio 
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Analyses by Mr. Schlippe 1 [percent ages]· 

-
Dankov Kozlov Kho; alynsk 

Locality 
D lstdct, District, District, 
Ryazan Tambov Saratov 

Province Province 
' 

Province 

No. 11 12 13 -
Hygroscopic water 4.~0 3.00 3.40 
Organic substances 1:3.80 9,00 9.:!0 
Si0 2 51.40 76.60 62.50 
A 1 20:~ and Fe:()3 17.50 10.50 15.50 
CaO ! 1.10 1.81 1,47 
C;~C03 - I - -. 
?v1g0 0.40 0,26 o. 51 
K20 (and Na20) . . .. 1.53 I 1. 25 1.24 -1 Zhurnal MlnisterstvoGosudarstvennykhlmushchestv, p.l21. 1853-1854. 

Analyses ( pcrformell under the guidance of Prof. D. I. Mcndcleev), of samples f•om ·th!:! S imblrsk 

Distr:lct, Prince UkbtomskH 's estate1 

Numerical results represent mearu from several analyses, except fer result~ 
marked with an asterisk(") [pcrcl~ntages) 

Componcnr 
Soil. Neutral Subsoil. Neutral 

reaction reaction 
-------------------------~----------~------------~------------­' 

14 15 . No. 
------------·-------------~---~--~--~----~------~----~~-----Extracted with nitric acid from 100 8 air-dry soil: 

c~. . 
lv1g0 
K20 
Na20 
A!20s 
Si02 

PPs 
Iron oxid~~ 

Mg20s 
Total · 

Extracted with soda <Jnd Hrong s:.dfuric <Jcid from 
residue insoluble in nitric acid: 

Al203 
Si02 

Insoluble residue (sandy partie ie~) 

Substances liberated by ignition of soil: 

Hygr'Jsccpic '' atcr 
Carbon • 
Organic subsrances2 (humus) 

,,Total nitrogen 

. 

Sulfur (determined in ascparare fraction of a sample~ 
.. 

1.340 
0,920 
0,583 
0,108 
5.568 
0.120 
0.074 
:5A12 
Traces 

12.125 

5. ~G 
27. 0£5:3. :~ 2, ::. 2.1 

35.920 

6.{140 
2.1~l0. 

:l. 67 0 
0.440 

18. 830~ 3 

0,130 

1,226 
o. \)7 2 
0,465 
0,147 
4,096 
0.207 
0.097 
3.504 
o. 008 + 

10.722 

5,19 
24.825~ :JO.Ol5 

:l8.582 

5.900 
2.~07• 

:s. 81 0 
0,393 -17,485 
0,140' 

1 Sec" Se l'skokhozy ai~rvennye opyty Vol'no-ckonomic heskogo obshclh:srva. K himiclll'skie issledovaniya pochv 
i produktov s opytnykh polei S irnbirskoi, S rnolenskoi, Moskovskoi i Peterburgskoi gubcrnH, proizvcdcnnyc v 

khimichcskoi laboratorii S. 1..:Petcrburgskogo univcrsircta gg. F. Vredcnom, Ya. Oliv'c, F. Ticovym, G. Shrnidtom 

i E. Yakobi, s pred is lov ie m D. 1\lcnde lcev a (A gr i cult ur a I Expcri me nt of the F rce Economic S'oc ic ty. C lw rn ic a I 
Investiga~ion:50fSoils ;~nd Products from Experimental Fields in the Simbirsk, Srnolensk, 1\loscow, and PctL'rsburg 

Provtnces Pc rforrned at r he Chc rn ic ;~l Labor a tory of the Sr. Pc rersburg U ni versi ry by 1\less:-s. F. Vrcdc n, Y a. 0 li v 'e, 

F. Titov, H.Schrnidt, ;lndF..jacobi, Prefaced byD. 1\h:ndclccv), Tabk\'1. 1870, 
2 This is !I1e result ofrnuitiplicationofthc amount of~arbon(from the previous line) multiplied by thl~ fa<:tcr 1.1~4 

(according to Wolff). . 

' The figures in this line ,.;ere ;.cwallyobtaincd by igniung tile air-dry soil. 
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Ana lyses performed under the guiuance of Prof. ll'cnkov [percenta~cs] 
syzra:n District, viilage of Somoikino 

Locality steppe cultivatcJ 
(?) 3<.1 i I 

-' 

1\i 

Jl 
cl 

No. 4U 41 

I - i j 

' I I 
; 

SiOl i r. u. 01 f) 0.00\). 

so3 u. 01•1 I). 0~2 

- Pf1s ; 0. 080 o.o&:J 
I.(J -..... C02 U. Ul4 0,020 
..; 
eo Chlorine 0,004 i,OOJ 
0. 
VI Fej)3 . 1.432 1.0&0 ._, .. ·-u 

1\¥)3 ::r: 0.837 U.Gl!) 
.s 
~ Mnp3 ' 0.050 O,U62 
.c 
..=! CaO 1.158 U.2V4 
0 )) "' c MgO 0.675 0 263 
.~ .... 
u 

K{.l 0.071 0.047 <~-~ 
I r.... 

Na{.l 0.075 O.OGS 
I 

0 rg:ut ic substances a nJ chem-
j: 

ica lly bounJ water 1. 81J 2.130 
.. .. 

,-_-
-~I 

-

I 

S!Oz so!ublc 111 wJa ( r. . ( .1. U9Q 

lnsoluhlc S i02 GS.G2!; 77. G2D 

Fef13. 

:} t\11. )3 
lJ. ·17:! ti. 7UG .. 

~--c ~!.":~.-.. t t) O[JUb I). 5().1 

r.; 

::c ~1 h() O.f>l7 o. ·1:18 
-0 t<.p "' :} c 

=: Nap 
0 .0~ G 0.1 H 

..;;:; 
V> 

"}.'.,; -
~ Org;Jllic su hst a 11 ccs (loss <HI ig-

Q: 

nit ion) lJ.2bG ~}. 821 

)--

I 

_j 'I'" t d I :JiJ. '7()5 :J~). H:J:, 
-~, .~-:_;·--

_L_ 
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Analyses pelfonned by Prof. K. Schmidt 1 [percentages] 

-
Locality 

Village of Krutoe, B<llasho·! District, Saratov Settlement of Grushevlf<i', 
Province, level feathergrass steppe level fea thergrass steppe 

• 
No. 42 43 44 45 46 47 48 49 --

Sampling depth Up to 1' 1' and 1'10"- 2'8"- Belo·,.,r Uptoll" . 11"- Below 
[30 em) 1'10" 2'8" 3'8" 3'8'' [28 em) 1 '8" 1'8" 

[30- [55- [81- [lllcm] [28- [50 em] 
55 em] 81 em] 111 em) 50 em) 

Hygros~opic water loss 
at :no•t by 100 parts 
air- Jry soil . 13,47 13.10 12.03 14,0~ .. 10.88 10,61 

I 
9.18 8.15 

I 

Total contents in 100 parts of soil dried at 1oo•c (total constituents soluble in 
HO and HF + quartz sand insoluble in HF) 

Hygroscopic water lost 
at 100-1so•c 1,354 1.388 1.035 1,474 0.903 0,188 1.130 1.123 

Organic substances 
(humus) 14,851 11.378 8.697 6,159 3.540 9,940 7.269 3,109 

Mineral constituents 83,795 87.286 90.268 92,367 95.557 89.872 91.601 95.768 

K10. 2.269 2.373 2.338 2.27·2 2.032 2,192 2.158 1.809 

NazO 0, 709 0.581 0.838 
r~-. 

-"'0.883 0,862 0,992 1.167 0.844 

CaO. 1.974 2.050 1.545 5.819 9.998 1,409 2.318 9.431 
~~:-

MgO 1,555 1.486 1.927 1. 759 1 . .:.69 1.103 1.680 1.012 
1)::· ' 

MnzOs 0,072 0,080 0.094 0,100 0.088 0,081 0,059 0.066 

... -~- \ FezOs 4.522 5.163 5.197 
'--~J 

4.831 4.640 iJ, 265 5.516 3.838 

Al20 3 15.197 14.845 15.751 14.614 14.648 16,404 15.798 15,945 
;· 

COs. 0,054 0.066 0.077 3.571 7.547 0,008 0.871 6.679 

Pz(\. 0,228 0.187 0.16'1 0.160 0.151 0,147 0.127 0,118 
j-; 

so, 0.005 0.004 0.001' 0.002 0.005 0,006 .. 0.007 0,033 

NaCl 0,007 0.004 0.003 0,003 0.006 0,004 0,004 0.004 

a) silic~<;: acid :: a) s;a; '· 17,722 16.807 'is. 925 14.623 12.905 21.185 
~ 

23,002 18.946 

b) silicic acid = b) SiOz 26.631 39.036 40:95!:1 39~ 700 35.305 20.134 27.399 16.541 ·-

Quartz sand insoluble in 
I HF. 12.254 4.554 4.446 4.030 5.801 20.942 11,495 20,502 . j 

caco3 0,123 0.150 0.175 8.116 17.152 .0.018 1.080 15.180 
j :-·: 

Ca3Pz03 0,487 0,408 0.365 0,349 0.330 0,308 0.277 0.258 . 

f 
Lime (residue combined 

with S iOz and ht:m ic r acid) 1.641 2.050 1.249 1, :>85 0.214 1.232 1,059 0. 790 ' 

Nitrogen 0,607 0.417 0.272 0.180 0.076 0.305 0.204 0.116 
1 

I The soil samples analyzed by Prof. Sct•midt are of my collection. See "Phy~lcochemical lnvestiga ticns 
of Soil and Subsoil in the Chernozem Zon~_.Jf European Russia (f'lziko-khlmicheskle lnledovanlya 

t~~ 

p~hvy I podpochvy chern•nemnol polo:y Evropelskoi Ros.;ii)", No. 1. 1879. 
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Villa~e cf Gurovo, t .. tors:;e.nd< Oittttcr, r·rnnbo>' Province 
P•:oulll for JOO ]>PIS of soil dried at I HN: anrJ >ifted through 

a sr~\t.~ \<\ .. ith i-J mm mc!:h [pc:rccutag~s]: 

The ;allic, 

1

1 
from depth 
1 ft 9 in. 

to :J ft 

The ~amc1 
SIJb!.Oi1 

beim ... 
~l fr 4 ln 

[1 i<Oj 

l 
J 



GENEHAL CHARACTER OF CENTRAL 
CHJ<:RNOZEM RUSSIA 

'I he mol':~ interesting aspect of m1r studies of central chernozem Russia, 
as in our scudics of southw•!ster!1 chernozcm Rl.l~>sia, ; that ofth~ relation­
ship,; and the genetic con.1ection between the local so .. ls on the one hand 
and ·Jarent 1·ocks and topography on th<! ;,ther. Let us once again dwell on 
tr~ significa11ce of parent rocks. 1 

Tne detailed de~;cription, given above, of certain e.rPas 111 central 
chernozem nussia, as well as data found in the literature dernonstro.tc with 
rt'ascmablc certainty that the soils of this territory when situated normally 
ovel'lie at le<cu:t the following five parent rocks. ·') .Jurassic marly clay, 
b) Tertiary and other sands, c~ chalk and chalky marl.', d) Devonian 
limentones and e) boulder loesr'. 

The sigr;Hicctnce of parent rock (a) ir. regard to Russian chernozem 
ap9ea:n to have been made qui~e clear in the case of the Nizhni Novgorod 
Provin..:e (pp. 77 -78). Since :his effect is certainly charact.eri~Stic uf a 
cenain territory, it should ap)eC>.r in some for'll at auy similar point. 
Therefore, although I did not have the opportunity to '!Xamine the subject 
in detail ·.vitn regDr.d to the 'v'olga area, I have complete faith in the validity 
and prec:drm of tne reports b= Prof. Bogdanov (p. 218) And locai inhabi • 
tants 1 p. 237) gi.ven e.bcve, regarding the correlation of the richest cherno~ 
zem in this area with Juras»ic fo.t>mations in the Buinsk District and in tht> 
southeastern part of the Simbirsk Provi. :ce, 

Even more vivid and convkcine- in central chernozem Russia is the 
effect of s<>nd;¥-loarr:y and r;andy parent reeks (l>) on the nature of ov::.rlyLlg 
<:oil. This is hest dem•mstrated by the following table: 

Asranir.o. . 
Mil;hailovka 
G h;bokaya . 
!'leu Syzrar: . 
/•chrtk . . 
Kamyslun 
Mean ln.m~s 

4, 36f"'io humus 
4.,; !iOo/o 
5.647')'•, 

4.523o/o 
6.158·;· 

z 07'":'"'1' 

4,&3(·7· 

Stould the rell.der mark tl"les•, poi.nts {Hxc.udl_ng i.E:taninv)2 0:1 a geolog-ical 
ma? of Europear, HL!Brok, it wili becom] obvious th;,t they are located on 
T<?rtJ ary saHdy lo1:tms and Eands; th1 sdJ. .. , an, of ttw same minet·.tlogical 
chal'nt~ter. This correlation is even m:>n~ uipn1ficant Jn view of trw fact 
+hat trH:se Ttn•tiary ''is~ands", occtJrr:,ng i.n ta·,, .cegior; of Cn,tac•mus and 
Jurl fie rud;s, are surr01nJ«!d h:r che:r,ozcH"J1 ric!l in humus, lyi 1g on 
ll'vel areas. I t'-rer~foJ·e deddf.d to made: all soils resting on '1'1· rtia ry 
'"islands" in c:.mtra.l ~h·'}!"I10~.t:m ~ussi& ,ts ::ontaining { -7% 'lUin:.1s rn m~­
~,·cbl;!rJatH· rnap. & 

1 Tl.c general •:fleer oi top •graphy ,,n !oils will be d1s•:no:."d lat~r 011. 

~ i am nue tht,t ttie- )~ta!!ino so; I OV(~rlies sa.Jl'y-Joar(ty .Jtf-urd, .as do._·s Bclgorot.J o;c il. t10-,.;ev .::r, I !'J.Vt.:' PO 

,•:rai'; ~covu< g~,JiOg/ in :he ·ricinlty of this vdiage; th · g•·olo~.ical map indiurr·s Crerac~c.u~ forrr a! !On. 
~ Jhail 1hu~ ttHK*i! H(' tr.dicatior. of a sanciy "iilillid" L1 thi~ vicinity of A5t3nino 

~ fHJv.·ever. thl$ JnCic;,tior or1 my rn~p<O.S ir: tht case of ,tJe Syz'an Dhtrict) do~5 not pre( 1ude :hr: possib11t,v 
l>! !"!t•ht;r C"hernczern: oc :urring, an1i•J)! s.mdy Tc,.tiary '' ~·oamJs". He;e, :.~ rhroughout, l ·L:fer to the pre. 

dlJffutbnt soil!. 

1 
t 
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The relationships between limestones (d) and chalky marl (c) on the one 
hand and the overlying chernozem on the other hand have previously seemed 
far more complicated. 

It h:1s been noted (p. 213>that Prof. SintE>ov definitely recognizes the 
clOI'JH"t genetic relationship between distribution of Cretaceous formations 
and that of rich chernozem. Wangenheim von Qualen also admitted the 
presense of typical chernozem in the chalk region {p. 215). Prof. Bogdanov, 
on the other hand, just as firmly (pp. 219 -- 220) denies such correlation; 
he regards chalk marls as providing insufficient nutrition for vegetation, and 
the chernozem on such marls as ueing thin and gray. 1 

Our chemists also hold va:rying views of the role played by CaC0
3 

in 
chernozem fo!"m::~tion. For instance, !'-'. P. Zalomanov in his communication 
"Effect of Certain Soil Constituents on thf~ Formation of Chernozem" (0 
vliyanii nekotorykh sostavnylch chastei po.chvy na obrazovanie chernozema) 
says the following: "Calcium carbonate combines with humic substances 
to form compounds of humic acids and calcium insoluble in soda. These 
compounds are very unstable and rapidly decompose into carbonic acid 
and water. The destruction of humus by calcareous soils is noted by Prof. 
Knop and by S<:!nft, as well as being very well known to practical farmers 
Finally, Petersen's investigations demonstrated that lime does strongly 
accelerate the mineralization of organic substances. On this premi.se, the 
obvious conclusion is drawn that chernozem cannot form on a soil (ground) 
containing considerable quantities of CaC03 , since organic substances will 
decompose very rapidly and form water-insoluble compounds thus remaining 
fixed in the top layer and not percolatir;g downwards." Zalomanov thus 
does not recognize the possibility of direct formation of chernozem from 
c:11alk and marls, and even from loess, if effervescent with acids. He 
regards both kinds of rocks as parent rocks only when their CaC0

3 
eontents have decreased to trace amounts. 2 Yet, Zalornanov hin1 self ki"lew 
of certain chernozems high in calcium carbonate (samples investigated 
by Il'enkov and Borahchev). Academician Ruprecht noted cases of cherno­
zem directly ove'!:'lying chalk marls (Simbirsk, etc.); Zalomanov therefore 
concluded that such "chernozem is probably deposited, but did not originate 
in situ. "

3 
He seems to find confirmation for his statement in the fact that 

"L• chernozem conta.ining considerable quantities of CaC03 , the chernozem 
a.'ld the ~alcareous particles are separate; not forming a homogenous 
mat·s."

4 
On the basis of these arguments, Zalomanov even proposes "a 

distinction between two kinds of chernozem: with low CaC03 content, which 
io rich chernozem formed in situ by percolation, and cherno..::em with high 
CaC03 content, effervescing with acids, which is deposited or formed 
ether wise f? ) without percolation in situ. " 5 

:e. A, KostychE:'v remat·ked as follows in this connection: "Although 
CaC03 is known to accelerate decomposition of orgarlic substances, the 

1 Tr~·1y VEO, P!'· :'75 and 285. March 1€79. 

Z u lorn an~v. Ibid .• pp. ·.ns, Z76. etc. 
1 I:,ic.. pp. '275f ~76, etc. 
• Ib!d. , p. 292, etc, 
1 

iLiJ., pp. ~76-277. ,.r this stAge of cher,wzem studies, a sFecial di!cussion of other arguments presented 
ty ZJlJtc,p;,ov in rega•d to his vtews I' unne~essary. Amung thue argumenll II the fact, mentioned by 
Knop. ot fossil. finds L1 Russian ch.:rnozem, and the alleged resntction of the occurrence of rich chernozem 
ro hei,_bts. 
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r 
I degree of this acceleration is unknown. In varying cases this effect of lime 

will certainly cause dissimilar consequences. Let us imagine two soils 
formed by identical parent rock, with equal contentt'i of CaC03 one of 
which (a) is very fertile thanks to other conditions, and may be capablt of 
forming a larger amount of organic substances in the course of one summer than 
may be decomposed even in the presence of CaC03 throughout the year; the 
process recurs yearly, thus causing the fertile calcareous soil to accumulate a 
umsiderable reserve of humus. If the other soil (b) is not as fertile, due 
to its different properties, it wHl bear a limited amount of vegetation which 
may decompose during one year·; soil (b) will not accumulate any humus f1:>r 
a lor..t{ time. Humus itself is capable of dissolving different mineral 
substances, and once it has started to form in a calcareous soil, it will 
tend to diminish the CaC03 content. Mr Zalomanov also pointed out that 
the formation of calcium humate in soil converts the humus to an insoluble 
compound ••• This is completely erroneous. In the presence of alkalis, 
calcium humates f,.>rm double salts, readily soluble in water without any 
residue; this fact was already known tr) Mulder ••• Therefore, the occurrence 
of humus on calcareous beds is quite easily explained by these facts. " 1 

Opinions among lay observers (Messrs. Sintsov and Bogdanov) as well 
as among theoretical chemists (Zalomanov and Kostychev) regarding the 
effect of calcareous rocks on chernozem formation vary w1dely. The 
initial stage ir clarifying the matter should consist of an accurate collection 
of established facts, leading to a theoretical solution. 

In the earliest stages of studies of Russian chernozem, it became obvious 
that "in areas covered by Cretaceous sediment~ chernozem quite often lies 
directly on the chalk itself. " 2 Such·cases were repeatedly observet! by 
Wangenheim von Qualen. Prof. Levakovskii observed chernozem lying 
directly on Cretaceous sediments on the banks of the Glubokaya, the Aidar, 
the Derkul, the Ol'kho,.·aya and the Luganka. 3 Academician Ruprecht 
desc:riberi the gr-adual t:ra.i1Sitions between chalk and cher-nozem ~-n detail 
(p. 235); w& h~:we already seen that the occurrence of chernozem soils 
on chalk was considered possible even by Prof. Bogdanov. 

Thus, t~·~ direct bedding of chernozem on different chalk rocks seems 
beyond doubt •.. This was not always the case. Until quite recently, the 
view of the local, terrestrial origin oi chernozem was so uncertain that 
the possibility of the conversion of parent rocks to chernozem was hardly 
admissible. Borisyak and ~ evakovskii, as well as Zalomanov, regarded 
such ch>3rnozems as deposited, slumped chernozems; the former two authors 
were of this opinion since "in a majority of such cases there is a sharp 
difference between the chernozem and the subsoil, "4 and Zalomanov - due 
to the undec:omposed calcareous grains occurring in this chernozem. 
These opinions were held in spite of the obs<~rvations made by Wangenheim von 
Qualen and Ruprecht, establishing the occurrence of quite normal chernozem 
on calcareous rc.cks ~ Obviously, in order to finally establish this phenom­
enon, it was necessary to prove its existence throughout localities where 
no deposition was possible; we have fully succeeded in doL11g so, Indeed, 

1 K o sty c!. ~ v, P. [\'ystu;>lente v prcmyakh po doldiuJ•• Za!ornanova (Stiiternent During the Discussl••r, of 
Zaloruanov's Rt[IOrt)].- frudy VEO. pp. 283-28fJ, Ma.rch 1879. 

t llorisyak, 0 dwrnr.zeme(Chernozern), p. ~!8. 185~. 

< L e v 'i k o vs k i t. !b J. , p. 36. 
~ !b1d. , p, 40, 
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en route from Belgorod to Khar'lmv, in the southeastern par-ts of the Orel 
and T ula provinces, on the way from Nikol' skoe to Endovishche. and finally 
between Saransk and Simbirflk as well as in many ar-eas of the Saratov 
Provinces, we observed hundreds, even thousands of places where more or 
less typical chernozem lay directly on Devonian limestones or on chalky 
marl. and on ch~.<l~c always in the highest areas of the terrain. Similar 
observations were made repeatedly by Solomin in the Vol'sk, Khvalynsk, 
and Saratov districts. 1 

In aU cases of this kind, in fact, the boundary between ground and 
chernozem is much more distinct than where chernozem lies on loess; 
indeed, the soil contains grains and even fragments (usuall~· nut- sized but 
someti.mes larger) of the underlying calcareous bedrock in almost all 
such cases. However. the explanation of these facts is much more natural 
and simple than app~ared to Boris yak, Levakovskii and Zalomanov. Chalk, 
chalky marl, and Devonian limestone differ from chernmo:em much more 
markedly, especially in their physical habits (color, hardness, structure), 
than. do such substances as loess or boule ,,. loam. It is thus hardly 
surprising that where chernozem occur.s irectly (and quite normally) on 
chalk the soil differs considerably from e subsoil. This is, in fact, the 
only possibility. Furthermore, the sect n of Simbirsk soil vividly demon­
strates the essential very gradual transiti 1s between parent rock and over­
lying chernozem. These facts will be C( tirmed in every detail by chemical 
analysis of the Simbirsk soil. 

The gradual nature of the convt::rsion parent rocks to soils in these 
cases is best demonstrated by analyses iven below) of soils, from different 

....,. "lorizons, taken i:1 the' environs of Bugul 1a, Samara Province. Cherno­
zem in these samples directly overlies ' iassic or Permian limestone. 
The most characteristic numerical data llcw: 

Soil depth . 

!Jumus with hygroscopic 
w~tl'r, "k. . . . . 

CaOJ• 1 . . . . 

Up to 4 in. 
(10 em] 

19.805 
0.057 

4-13 ln. 

(10- :l:Jcm] 

13,276 

0.098 

13-19fn. Below 19 ln. 
(33 -48 em] (48 em] 

6.076 0.644 
53.768 9:!,67:! 

These analyses sht·w that, as when chernozem overlies loess, the 
mineral constituents in different soil horizons are identical to those in 
subsoil, in quality as well as in quantity, excluding CaC03 

The limestone grains and, occasi.onally, whole fragments, whi.ch are very 
common in this chernozem, especially in its lower horizons, are only 
slightly alterei.l remnants of the parent rock. '!'his is made clear by the 
mode of their occurrence (see section of Simbirsk soil) and by their 
composition (see analysis of Bugul'tr.a chernozem). To illustrate further, 
it shoui1 be added that humus and plant roots do not penet!"ate uniformly 
even such a comparatively loose rock as loess (see section of Tornashevka 
soil). Certain areas even of this parent rock are much more intensely 
colored than other areas, and hcrizon B may contain areas of loess r1early 
unaltered by vegetation humus. Small wonder, then, that the same teatures 
&re encountered in chernozems lying on calcareous rocks! 

Personal observations of the weathering of limestones and chalk make 
it obvious that the weathering proc'<?ss beginning at the surface and 
1 Similar facts are well known ro pracrlcal farmers.- Trudy VEO, pp. 286 and 297, March 1879. 
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progreasing into the inner, deeper layers is far from ,uniform, owing to 
differences in fissuring, stratification, hardness a~cl composition of these 
rocks. Therefore, a horizon may con~ain some rock fragments which are 
completely weathered while others are almost unaitered. In certain places 
the weathering has proceeded to greater depths, while in others the rock 
has hardly been weathered at all. Finally, in certain cases, lower chalk 
horizons have been weathered to loose marl while upper horizons still largely 
preserve their original appearance. All these pheriqmena are clearly 
visible in the chalk pits in the vicinity of S!mbirsk. ·· 

Thus, the direct occurrence of chernozem on calcareous rocks is quite 
normal and undoubted. 

Another possible objection is that .in all these cases chernozem formation 
began after the conversion of chalk and limestone into loam.· This objection 
may be countered by the following facts. It should first be borne in mind 
tha~ any parent rock being weathered on the surf:lce undergoes 'this process 
par;~illel""W'ith its "colonization" by certain vegetation; consequently, the 
two proceSt3es should not be separated. Secondly, all the transition horizons 
B which l observed in soils on calcareous reeks always consisted of a 
mixture of chernozem with fragments of unaltered parent rock. The 
principal point is that chernozems with a fairly considerable CaC03 content 
are frequently found in soil horizon A as well; the following exC:Lmples are 
illustrative. 

• c l Nikolaevsk, Beloglinka, 
Skrebnits-

Taigil'dino, 
·~, 

Khvalyr.5k·f! Samara 
kay;;, 

Locality Sfmferopol Kamyshin Menzel!nsk ,, Novouzensk 
Distr-!et Provine<! District :' 

District \.\::-• 

Investigator Kostyehev1 - ~alkov2 - - Schmidt3 

Sampling 2-6" 2-6" 2-6" 2-6" 2-6" 
-

2-6" 
' 

depth [5 -15 em] [5-lS em] [5-15 em] [5-15 em) (5-15 em) (5~·15 em] 

CaCOs [",q 25.42 11.14 12.63 14.63 6.75 
. 

Above 3.936 
Humus (.%] 15.079 

I 
6.445 4,558 5,42 4.193 13.353' 

1 ancl 2 [Balkov, s. ]. ~Journal "Sel'skoe Khozyaistvo i l.e!;ovodstvq", pp. 279-282, Nov. 1aao. 
s S -: h m l d t. Ibid. , No. 2, first table. [F iziko-khimicheskie !ssledov aniy a pochvy i pod­

pochvy eherno:..~mnoi polosy Evropeiskoi RossH] (Physicochemical Studies of Soil and Sub­
soil in the Chernozem Zone of European Russia), St. Petersburg. 1831. 

4 The content of lime Is eompiiratively high in the Samara soil as well. See Voelker'a ana~ 
lyses. 

Of the six samples in the table. only those from Khvalyllsk and Sim­
feropol were taken from depressions in which extraneous substances ;nay 
have been deposited; all the other samples were taken under,conditions 
which totally excluded this pcH,~sibility. 'rhus. the sjmultaneous occurrence 
of considerable quantities of <~a<;;03 and humus in soils must be regarded 
as having been completely proved. The theoretical propositiun regarding 
the possibility that the ann\:ial increment of vegetal materials may exceed 
.~he quantity of humus mineralized in the presence of CaC03 and th~ 
possibility that the soil may accumulate organic substances in the pre~~';ence 
of excess. CaC03 is thus automatically proved to be based on fact. . 

The observation by Prof. Sintsov (quoted on p. 213) and my own observations. 
which almont throughout touch upon the correlation betwe0n the distribution of 
more or less typical chernozem and the region of predominantly calcareous 

' 
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formations, suggests the immediate products of chalk and limestone weathering 
to be generally the most suitable parent rocks for the formation of rich cherno­
zem. Additional proof of this view is provided by the following small table: 

Ncar Vol'sk . 
12 vcrsts no:th of Saransk . 

Sararov . . 
In till' vicinity of Khvalynsk 

In tile vicinity of Bugul'ma 

Sirnbirsk 
;\kan : 

9. 467 ~;. humus 
10.376 "!· 
11.292 '1 
15.069 "!· 
15.423 o/o 
19.171 "/<· 

1.).496 "'" 

All the samples in this table directly overlie calcareous rocks with a 
CaC03 content definitely over 90%. A content of 13.496% humus in soils 
is maximal among all averages obtained for mo1·e or less ex~ensive areas. 
I should like to mention, as well, that of the roughly 300 samples which 
I collected and whkh have been analyzed. the Simbirsk and Bugul'ma cherno­
zems have the high·~st organic substance content. 1 

The final type of parent l'ock important for chernozems of central 
. Russia is (e) boulder loess loam, the subsoil pre1ominant in this regiot •. 
As has beer: seen, the southern and southeastern boundai.·ies of the 
occurrence of this loam in European Russia are approximately represented 
by the zigzag line passing through the following points: northern slopes of 
the Galicia- Volhynia- Podolia plateau (Bar bot de Ma1.·ni), northern boundaries 
of the Kherson and Ekaterinoslav provinces (Feofilaktov) and the southern 
boundaries of the Voronezh and Kursk provinces {Borisyak), the Rive:r . 
1\Tedveditsa nearly from its mouth (Boris yak and Sintsov), Serdobsk (Pacht), 
Penza, Ardatov, and the western boundary ofthe Kazan Province (Wangenheim 
von (.Jualen). The boulders ;:1re mainly formed from granites, diorites, 
and especially quartzite~; these, naturan:y, are the most durable rocks. 
The boulders are usually rounded and strongly weather,:!d; polished and 
striated boulders were found only in the Tambov Proy~thce (Gurovo and 

. .Krutoe) and in the Chel"nigcw Province (Armashevskfi>'tand t~ven then as 
an extreme rarity. These boulders are mostly smaller than 1 ft [30 em]; 
nevertheless, some boulders inthe lower reaches of the Khoper "are 
several sazhens in circumferenc.e" (Borisya\k); the diorite boulders which 
Sintsov found in the Atkar District were 11 about 2 1 I 2 ft [76 cmJ wide, 
2 arshins [ 1 .4 m] long and of the same height. 11 They are usuG.lly in the 
subsoil where they may form rathet· thick accumulations (in thc·vi.cinity of 
Voronezh and Filonova); however, in some places they are "env'elopedby 
chernoz m" (Murchison, Borisyak, Sintsov. and according to mY owJc''-c 
observadons near Filonova}. It is thus quite obvious that Ruprecht's 
principle regarding the identity of the southern boundary of large northern 
boulders with the northern bound~ry of the Russian ·ch~rli:ozem which he 
suggested is completely P.r:r'oneous, since it has been found that the best 
Hussian chernozems lie on boulde1· loam. All the inferences from this 
principle are likewise erroneous. The local boulder loam~ however, should not 
be regarded as identical to northern loam. On comparison oti analytles of 
the Krutoe subsoil on the one hand, and the Vyaz 1 rna and Klin subsoil on 
the other, it bee omes clear ~hat the diluvial loam is richer than the loam 

1 If our hypothesis is correct. its explanation should be mainiy sought in the relatively e::~s}i\¥ec~therin~~ of 
(.:a lc ar.:ous rock~ (a) and in the chc rn ic a I c·omposi t ion~of their im mcd iatc we a thcrlng products (b). 
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in the latter two areas by a factor of 4 and more, in respect to its phosphori<.: 
acid and potassium oxide contents, two principal nutrients. This is certain­
ly one of the factors causing the di.ssimilarity between soils formed from the 
boulder deposits of northern and central H11ssia. 

The same comparison di~closes yet another characteristic of southern 
diluvium - its higher CaC03 content. This circumstance, together with 
the presence of loc&l boulders in the deposit (Kulibin), its thinness, anrl 
predominant occurrence on slopes and in depressions demonstrates that 
the bulk of this loess owes its origin to the underlying calcareous rocks. 

We shall see below (see the above analyses and Chapter V) that this 
diluvium distinctly differs from deposits of southwestern Russia, as well, 
being richer in clayey substances, carbonates, potassiurn oxide r'..nd 
phosphoric acid. I regard this~· as the cause for richer chernozem 

. occurring in central Russia than in southwestern !lussia. The average 
humus content in all the analyzed soils discussed above (27 samples) from, 
central Russia is 8.430%, while average thickness is only 2ft 2 j,n [66 em]. 
The difference will be even more significant if samples known to be sandy· 
are not taken into account. 1 · 

The post-Tertiary yellowish-red loam (atmospheric clays) ea~tand 
south of the abovementioned southeastern boulder boundary differ insignif­
icantly from the boulder loess, as far as appearance, underlying bedrock 
and conditions of occurrence are concerned. It is quit.:: possible that 
boulders will in time be discovered in these loams as well. Thus, 
predomin:i!;lt subsoil throughout central chernozem Russia, except for 
areas with ~~utcrops of Tertiary (and only partly Jurassic) rocks.· is the 
same calca~reous loam (loess) which may or may not contain boulders. In 
cetain localities loess directly overlies its parent rocks -chalky marls 
and chalk (the atmospheric clays. described by Sintsov), in other places it 
has been redeposited over certain distances; in the basins of the Khoper 
and the Medveditsa, for instance, it forms a nearly continuous cover, while 
on other sites it occurs ma.inly in depressions <3.h<l on the lower thirds 
of slopes. · 

In view of all .these considerations, I cannot agree with M. N. Bogdanov' s 
sharp s...1bdivisions of the Volga. chernozem feathergrass steppes (p. 217). 
Obviously, Chaslavskii's classificaticm described on p. 222 is even less 
well-founded. <-;: 

1 following this dicussioll (erfecially regarding the relationship between chcrnozern and chalk), as well as 
analyses of samples from KnHoc; Gurovo, etc., no further :proof(Zalom ~nov, ibid.) that lc..:ss can be 
parent rock for chernozem !1 needed. 
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Chapter V 

TRANS- VOLGA CHERNOZEM 1'ERRITORY* 

In this chapter the term "Tra.ns-Volga territory" is used to designate 
the territory between the Kama, the eastern slope of the Urals and the 
Volga, approximately to the line Kamyshin - Ural'sk. The area t~us 
includes the entire Samara and large (western) parts of th£. Orenburg and 
Ufa provinces as well as the Chistopol and Spassk districts of the Kazan 
Province. The orographic map of European Russia depicts the eastern 
half of the Trans-Volga territory as an elevated (sometimes higher than 

. "("• 

1000 ft (305m]), rolling plateau, gradually descen,ding northward (the Kama), 
westward (the Volga), and southward and forming a series of terraces to 
the north and west. The lowest terrace (nearest to the rivers/ is only 
slightly higher than the Aral-Caspian depression. Nevertheless, in the 
plateau and in \he basins of the rivers incising it (Ural, Samara, Kinel, 
etc.), many points are relativdy low -such a~ Orenburg, 285ft [86 m], 
Buguruslan, 3Z4 ft [98 ml and Menzelinsk, 397ft [120m]. 

F or mer studies of tile Trans - V o 1 g a So i 1 s . We believe 
the very close genetic relationship between the geolo,gy ar1d; soil of a terrain 

. to have been sufficiently elucidated in the preceding chapters. Therefore, 
and also due the relative uniformity in structure of the Trans -Volga territory 
(with an apparent predominance of Triassic formations), ahd partly also 
for lack of space, the geology will ndl' be' treated, and we s'hall be '-concerned 
with histor·ic descriptions of local soils. Only fairly complete systematic 
works will be dealt with. 

First among such works is the effort of the cadastral groups on evaluation 
,0856 -1859) of lands belonging to government-owned villages in the Samara 
Provinee. 1 These are the most complete and accurate of a.ll the cadastral 
investigations of Russia at my disposal. 2 I shall disc9ss \:hese works iQ 
detail, especially since they are typical of their kind. 

The Samara Province is divided into two parts by the Bol'shoi Irgiz. 
River, the hilly northern part. rich in .streams and, cto a certain extent, 
in forests, and the southern part which is characterized by lack of water, 
lack of forests, and a level surface: "The northern part is dominated by 
~hernoze:m with a subsoil of clay, argillaceous limestone or various shales (?) 
and arenaceous ·rocks; in the southern, purely steppe part, the prevailing 

• (The term "Trans- Volga" I! useJ forrhe Rthslan term "Za vob:h 'e," te rrltcrles lyln~;east ofthe Volga. Translator.] 
1 M;-~t;:rialy Jlya staristiki Hossii, scbiracrnyc po v.:dorustvu Minisremva gosudarstvennykh imushchesrv (1\laterials 

for rhcStJ.tistics of Russia, Collected by the '.linistry of Government Estates~ No, :1, (St. Petersbt.trg]. 1861. 
1 !),')kuchaev. K.urografiyarusskikhpochv (Cartography of Russian Soils~ 
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soil is loam with subsoil of the same composition or clay. " 1 These two 
belts form fairly gradual transitions. 11 Chernozem of the northern belt 
gradually changes from black to black-brown sotlthward; .. south of the 
Samara River it appears in all shades of black-brown up to da:rk brown. 
Beyond the Irgiz River it appears only in small patches and on elevated . 
areas known as 'syrts'." There is a similar gradual southward decrease 
in the loam chernozem content. ' 

;
10n lc'.rel and slightly elevated areas, the upper layer of chernozem 

(simply chernozem ?) reaches 1 I 2 arshin [36 em] and mor·e in depth; in 
hilly areas, the upper (soil) layer becomes shallower, and on the hillsides 
it consists or a very thin layer, often exposing the subsoil formation ( '?! ) . " 
According to the subsoil'§ mineralogical character, the "soil of the Samara 
Provine e may be clayey, loamy, sandy-loamy, sandy, or gravelly." .In 
addiHon, "along the banks of the Volga River, the western boundary 
of the Samara Province, the soil ia sandy even fairly far away from the 
river. On the bank itself the sand is ·almost totally uncompacted; farther 
away from the Volga, the soil becomes progressfvely sandy-loamy and 
forms a. gradual transition to loaJ:n, in certain places even to clay .. All 

. 'rivers emptying into the Volga in this area are of identical geological 
struCture as are the tributaries of the maior among the rivers. However,· 
these sandy belts are'not of uniform width; they are alternately narrower 
anc'l wider and the sand becomes progressively more coherent toward the 
river sources. " 2 

Details of soil character in the Samara Province are pretsented below. 
A. C herr. o z em so i 1 s . "Good chernozem is black when dry, with 

an imperceptible admixture of sand~" it is 1/2-1 arshih [36 -71 em] 
thick, and even more. "It always occurs in small patches ,scattered 
throughout the districts in the northern half of,,fue Samara Province. It 
occupies larger areas in the narrow belt stret'ching from the western 
boundary of the province, in the northern half of the Stavropol District) 
eastward toward the ~oundary of j\he Kazan Province up to the sources of ... 
the Cheremshan, Kondurcha and 'Sok rivers. It then turns south in the 
Sa.m~ra ~istrict, towa~d<the sour·ces oftheTrosty;~:!lka andChernovk~ rivers, 
tr1bl.ftar1es of the Sok R1ver. The belt then turns toward the Samara R1ver up to 

,I 

the(~burces of the Kutuluk River, cutting through the Buzuluk and Buguruslan 
dis~:ricts fr·~m w~st tc east, on both sides of the Kinel and the Malyi Kinel' chik 
rivtrs, and terminates in the Matveevskaya and Bogorodskaya 'volosts'. More­
over, a branch ofthis belt extends toward the boundary oftLe Kazan Province, 
intgthe southwestern part of the Bugul' rna D~strict. High -quality chernozem 
also occurs along the banl{ of the Ik iU;ver s which flows through the northern 
part of the Bugul'ma District." · .. · 

G r.a y or brown c her no z em is black-brown nnd black-gray when 
dry; it contains less humus than the variety mentioned above, and is 6 -12 
vershoks [27 ,-53 em] th:ick or more; it contains a::small imperceptible 
admj,xture of sand. "This chernoz em, e~.t the fring;~ of high -quality chernozem 

. in the above-described belt, is black-gray mainlY in the southwestern part 

., 
1 Howev• r, according to infmmation 1provided by the cadatter "This genera' d istribJt ion of soils is somewhat 

mo-dified for tht! Bug!.lruslan and Bugul' ma distrkts, in the area stretching from the sources of the 5ok and 
Kine! riveu to the boundary of the c,·enburg Province." Here, on hi\ly t,•rrain, "soil cha{iicter is extremely 
varied; it is clayey at time~. a• others sandy, and in certain places ever•gravelly" (ibid., p. 2\ 

1 Ibid,, pp. 1-2. 
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of the Bugul' zna Districf~< a:!:?.cl in 'the, ~6~thw'est~!·n' f'a:rt qf.Jh~{ .Bugu rui3lan 
Di~trict, and a. blac.k-hr.own color in all•:t!ie other chernozern are·as. in this , 
province. The soil predominates. on)~vel el~:'>fatfcSns betweeri tlie · Sam.ara·· 
and Irgiz rivers, a_rid' ap:Ae~rs in :srn:all p~,~~}l:e~· beyond th'e Irgiz in 'the 
Nikolaevsk~ and Novou~ensk. di.stricts ·. 'In·so111e ,localities •. the brown .. 
chernozem appears.Jo:'be:rle,a.'rier, and is dar.k;.;:brown due to .. Uie appr.ed.ably. 

~ I, ," ' . • ( . ! •J . . •·' , ; r ' • • 

lower humus C01ltent. In some;pl:.?,ces,·,such che~-nozem is known to local 
i.nhabitants as loam." ,., · · ,: ·, · . . · · . ·<'o:-· :·, :· ':' c, · . '/· . _,·· . · 

c her n 0 z em v/i ,L'h l.u,in I? s 0 f .. cl;·f{y .. u,n c 0 l,q.r e?d. by hum u.s' '· 
(

11 paglinOk 11
) 

11 COritain~'an appreei.a.ble adip.~XtU,r'U Of Salld.With;SChiSt ( '?) 
and quartz ( ?) cobbles.:·It is d·ar·k;·-hrown apd black-gray/when dr;y, due· to' 
an admixture of yel'l9w, ·reddis4/and white clay -....~.: sand; s.o·mcVmes brown: 
and 8.lsh-gray. The upp~r.· .. (so~l):).a.yer is 3-8 ver..shoks [13 '--:~6 emf deep 
and less. This cherno·ie'm {)~curs· on:·an s~cpes descending 'to rive~~J and 
gullies and,j~s always surrQtindcd b)• one of the two varieties d~scribed . ,, 

.'>_.---- .· .,' ; ' ' ' I I 

. ' 

•', . 

above.· ····· .· ,.· . . .. · · . ' . ,, ,.· . · ·· · · . 
"Chernozem with an adnJ.ixb.:n~.e of .reddish and yel~ow 'cla':yi is the ·prevalent . 

soil in the area between the !?a~ara a11d·· Irgiz rivers~ in ~hf Bu~ulu~, .. . J) · 
Samara, and Nikolaevsk diat:dcts .. · .A:dmix~d with whit.e cl~y or -argillaceous =~ >F · 
limestone, it appears in the ·Novpku~akskaya_,, · Novopi's'my~nsk&ya. a-nd · ~' . 11 .. , 

Dymskaya 'volosts' of the Bugull ina District~ i:nthe northern part of ~he. · ·"'··· · 
'Adel;yakovskaya •volost• anr' in the Sta·rqsosniskaya. and D!nitrievskaya · 

'volo!:>ts' of the Bug!n·uslan!Jistrict. Itoftenconta.i~s 
1
-l-1 con.siderabfe adm,ixture 

of coarse sand; as such. it '.s the dominant. soil in the Buzuluk Dictrict on the ... 
right bank of the Samara 1-<iver from the confluenc;:e of the tributary. Borovka, 
betw~~en the Samara and Tok riv~rs, up to the River Uran in th~ Staro- · 
Teplovskaya and Pron'kinskaya. 'volosts' . " · · 

B . Non c he r rt o z em s oils . Another important s()il in the Samar11. 
Province is the steppe lo:tm (b:r:-own F;oil). This soil is ••·subdjvided into 
fair-ly cherno£emic dark-brown, bro·Nn,. light-brown soil, and is also 
sur divided according to minerf!logical composition into more or less clay,1i!y 
and sandy soils. This brown color, which is due to a considerable admixture 
of yellow and r-eddish clayey ~:1nd sandy particles, distinguishes lt from so-
called 'gray soil'" ... Steppe loc:.m is characteristic of the southe:r:-n steppe 
belt of the Samara Province. "It is dark-brown at the~boundary betweer,. 
th9 Nikolaev~k and NovotAzensk districts, on elevated plains (1 syrts') which 
form the water divide b.:tween the tJ."ibutaries of the Irgiz River and the 
minor steppe rivers Bol'shoi Uztm and Eruslan, and on the plains batv:een 
the sources of these rivers. This soil displays a brown or light-brcJw.'l 
color on slopes descending toward the river banks and in depressions. In 

' ,( 

this form it is the dominant s0il toward the south; the poorest, light··brown, 
·,ariP.ties of this soil, occur i.1 t:.'e southeastern part of the Novouzensk 
Dist .. ·!ct, along the Bol'sho:l. Uzen an~ Malyi Uzen riv~rs, 111 

C. Much less widespread ln the Samara Prcvince are i1 o o d p 1 a in 
s o i 1 s. consisting of silt deposited by the epringtime river floods a.nd 
II d '1 II h II d d'' h•t - 1 . h 1 san y so1 s .· w erens rc an w 1 e c.~Pys rare y appear on t e r: op~s 
descending toward rivers and on steep declivities in mountainous ar~a~;. •• 

D. So 1 one t s e f:, are much more widespread. "They resemble the 
surrcundir..g soil in ,app::arance. In composition, solonetses conta:fn 

1 Ibid., pp. :l-4. 

25': 

--·-- -·- .. ----- _ __,_,.....__ --·----· . .._. ____ . _-,.~--~ .................... ,.,.- ·::=:,;;---11 

··, 

,._. , . .... , 

·'· 

. .;,, 1 
. l -~- , 

I ,., i 
. ·I 

I 

• , .r 



r 
'I \ . \ 

)-'._.' 

; __ . 

'. •. 

'~- '· ,..' '·. '.• 

'.-. >I ) 

I·' ·. ·,. 

.,, .. ' -:·· ... 
' ,.•. 

•' 1. _r-.. -: .. I'· •.' . •' 

MBA & 

considerabl:e quantities· of.sa,ltsi·'when a wet soil dries, the salts cover its 
. , suri'<~ce witl'l .. a tfllp !:oaH'ng of white powder.. Such .soil tastes of salt, and 

js extp?:'mely, attrac~ivt;!,t.o. liv~stcick,. especi~lly sh~ep. Vegetation on 
solonetscs is ye1y' ppof. ' Gras'ses ahd c.orn grow well ~n spring., but the 
salts _f,lpp~at;'i-hg on t,'e surface with ~he onset of-dry weather cause rapid 
wilting:: · Soiqne~se~·. ¢c¢u:t~ ·rnainly ii116amy and clayey s_oils, are fairly 
rare aJ1d_ :'>:r.n~!i iri -;ir~c. in mor~ chernozemic localitieG. HO'dever, they 
e~te~ftcl,,()ver larger ·a·:~a:s· $.o~m1ward, and arf,! quite ~~tensive in the poor== 
loam-:; s-oils in the-·southerncpart of the Novouzerisk District. ''1 _ 

· ... ThC: ~our~e quoted ·above alRo i'nchtd-es the highly instructi_ve tabl~ on 
. ' • . •. ·,,· ... ·, ., '. .. ' • . ' ' tj 

the follow1ng page . . ·. ·- · · · .. · . . , · 
An. excellentadqitJon to work.<lorie !)y_the cadastral commissions for 

. the· s.a:mara Province is the anal:y-B~s pP-~formed by V1nogradov and Voelker , 2 

prE:~senteq below. ang on pp. 263 --'-~64. 
•.'·, '. . .. . _:, . . . . 

... ·~' : . 

.. -. /j 

Chernozern ·from the Bugul 'rna Dl~trlct, long-fallow --land, 
, uP,per layer. 1 . Analyse~ byy. Vinogr.:>dov [percentages] 

---~~~-~-~-~--~-~~------~·--------~----
Si02 • 

... so11 __ • 

:q . P;Pi; • 

,;0, 016 
0:.250 -
C>.087 
4,038 

0.088 
3.,395 
1.880 
0,289 
3,874 
0,977 
01,222 
0,018 

.... . 
. () . ':'", . ···-. 

g. 
...... 

co! . 
Chlf>rine . 
FezOs 
AltOs 
Mn:()~ 
CaO . ~ 

MgO. 
K~. 

'• . 

.· 

.. 

Or;;,anic subst.1nces and chemically 
bound water. :3.150 

SiO~ soluble in S~cl • 13.9()8 
Insoluble Si02r . ~':vr..":~·. 34. 615 
Fe20s '/--·-:;,, 1. 548 

Al2o, n. 729 
CaO. 1.475 
MgO 0.127 
K2C 1.526 
Nap 1,498 

Loss on igni1ion. L_,-------~·864 
1 Il'ei1kov. Ibid. 

. r~~~~-;;:::--:...--:: ---
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The work "Natural History of tbe 01·enburg TL>ri itory" (Ef.:teE:tvennay~ 
istoriya Orenburgskogo Kraya) (18~~) ifl of ~ven ;Jrce.ter pedological 
.signi:iicar.ce. Its author, the well-kno\;-n Prof. E ve~smann, divided the 
Orenburg Territory into three majo:r Jehs in acr ordCJnce with the soils 
"closely related to tt .. .:" plant and animal !dngdom·1." 

1 
Ibid,, p. 5. t:has.l_a"~!:ii's tnap indk1tu ;;'JUS ln the Samara Province In ac.:-otdance. with tlie3<'! data, He 
(\eviatcd only on~; unsuc~e&sfully, : s will be seen be lew, indicatir:g a series of lo~my "JS!:!r.ds'·"~;'of the 
•)•pt: occurring i •• northern Hussia, fo: th:! north(' astern part of ihe .. Samara Province and the adjacerHarea"~ 
cf tht: Ufa Provin,·e, AU'.hor, c' 

1 Unfortunatt ly, a 11 tt·.e~e analys~s refer to soils o; · .. chernozq:rr. type" in the 5;: mara Province. Aultoor. 
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Divb:;cn Df n._,rr:-:Jiiy c"Ct·urrin>S soHs. ac-:ording to natural pr-openie1s, accepted for classification-of 

Teard:1oioc:} 

J.(:OC• ...... rC:t,n_Q 

:-i.~H<l.f"J.~ pre~ :tie"-
~<.)C.itl nJnles 

------ --~·-----------

t \)e-s:t chen1ozt::m 

o•cil J, -•th 
Properties o; 

;ub$oil 

8 vershoks Subsoil vf tilt 

Characterisrk features 

A. Chernozern soil$ 

Rkh i .. l,;rr:y 

dtcm0zem 

I 
C::...:uJ!C>~~em I (3ticmj .... nd same ~Onlpo-

flH.'>f€' s!tion \••·ith 

1 
appreciably 

Black "''hen Jry or ,.-et; 
dry and pulverulent, a fine 
c:omes noticeable; floury, &rains'reli!ffi 
il;: ui_turJ:~ted , 

H. C·O{"'!d che~no?en-; 

fkst da. :~·c\. 
rnern~~-;>.i·';\ 

\..':"'-,.J d~1::~: 

.: ht· I fir-:)!".,_~~~ 

--L sanJy 
d1;;; frJ;)ze~r 

Cht·rnc.:-.r::;1l 

Chern'-"TZC:-:1 

Cherr:·~_-::rrn 

il t~ 8 

u t<):) 

l27-:3cicm] 

~~ vt>lsrt;._)ks 

[_:h•Cl>J 

ar::'--~ r.::c·r~~ 

srr..·tl1· arimL· 

tur.: vf .:~t.mbs. 
()!"red loam 

Re·.:H.1ish-yi'!HOW, 

nhlrlv or "'hite 
Ci.lJ 

Reddis;.t-yeiiow 

or white ludm 

S.an .. hr { S>.":'We--

t: "1.1CS With ~-i1 

!~li::tering grains of sand 

Slt..tc ~-vro"""n or black-gray 

'"·hen J<y, and black when 
admixture of ::and J ~~'~i)' smc~ry '"-·hen ~et; cons:iderabte·,-'" 
grains) or ioan1y, I aur.'lixture of fine sand 

~1f Jiff-: rem ct..•!o:s 

j_ ____ __j__ __ ,,_, 

c-f the fcr:~i:·:.:.! 1 :J.t-le have- bee':"": ~""' ... 'liHrJ he:e, due hJ lack of sp2ce: a} general rernad<s. 

~:ee ;·, re ue .... :,1ce-J . 

. ._'"r-.dvt"r:l- ~'(' "--:1~':-.s :::.pproxlmdtciy 19 ~t~ 2d.} 
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----~--------.------~~------~-----------------~.-~~~--~----~~~ 
Terminology Classes, established· , 

accordi;1~ to 

natural properties 

I 
lr·' 
~r . Jo5,,a, names 

·--::::;!,/ ' 
Soil depth 

Prcperties of 

subsoil 

v~· 
.-.s) :::-,, 

Characteristic .:{eatures of soil 
. ' 

\\~ 
,\ 

"1, 
•i 

tl 

.Areas of predorrlinam 

occurrence oi soils 

·~ (: . . Q 

according to yield . · 

of rye. minus the· 

amount of seeds 
used for sowing, : 

~ ·)-

in "dietveriks" ·"' 
~~r, 

--------~·--+---------1-----------~------------~~r-~----------4--------------+--------~~--
Gray to ashy whef'~ry, hlacll~gray 1·:~en 
wet, with an admixture of smalL 
W·'lins of argillaceous lime.::tones and 

Class IV 15-21 
chetveriks(2. 7 ~ 

3.3-fold amount 
of sown seeds)· 

Ill. Chernozem with Stony che rnoze m. 
whitish tinge clay 
("belina~) 

11. Che rnoze m i 1;: J Sand 
sa.:d I 

I 
r. Best nonchernozem soils 

l'L Chernozem loam. Brown earth 

II. Good nonchernozem soils 
11. G<>ml loam Brown earth 

. -:~·'. 
14. Chernozemic 

sandy loam 

t 1. Silty soil 

Earth ..,:ith sand 

I Inundated land 

I 
II i. M ed i u m - qua l it y 
nonchernozem soils 

It], Ordinary loam I Loam 

"· 

· 3-5 versholls, I Clay or loam of 
[ 13- 22 em] white color 
and less 

14 vershoks 
[18cm] and 

I 
I 

less 

6-8 vershoks 

[27-36cm] 
and more 

14 -6 verstioks 
(18-27 em] 

and more 

4-6 ve rshoks 

[18-27cm] 
and more 

.1 ~ vershoks 
[13-18cm] 

4 vershoks 

[lBcm] and 

more 

I 

pebbles 
Coarse-saQdy. Brmm or gray; coarsened by admixture 

white or yellow of fairly large-grained sand 
color 

8. Nonchernozem soils 

The same compo- Dark-brown when dry, nearly black when 

sition, with less I we.t, contains little, verYfine sand 

chemozemic 
particles 

·_\··r.'j· L•' ~~~' 

•.:: '..:::::. •. '1 
·:1;, 

- . ' 

The same compo­

~· sition 

Somewhat lighter in ·color tha'n the ... ·-
·.above, contains more sand ·· 

1', 
1,1 
i ~ 

Loam tir sandy 

loams. loam of 
ye llo~o·-hrow n 

colot 
Viscous loam or 

_sandy loam 

The same campo­

sit ion as the soil 

itse If 

,·.·, . 

1 
Dark-brown \\'hen dry, dark when' ~·et; 
fine sand visible to the naked eh 

Brown; dark when wet 

,, 

Brownwhendry. darkwienwet; Sand 

coarser than in good loam ' ., 

Bugul'ma and Bugu­
ruslan districts 

As above, and in the 
· Stavropol District 

Buzuluk, Nikolaevsk 
and Novouzemk 
districts 

Nikcl;:~evsll and 

Novouzensl\' 

districts 

Novouzen~l< District 
\.\ 
\\ 

'.,'•, 

I "'' \'• 
\':, 

In im.indated depres­
sions · 

Novouz~nsk and!! 

Nikolaevs!c disttir,ts 

I 

II, 42-48ch~tve;. 
r~s ([5. 7-6.3- , 

.... 

fold amount · ; 
of sown seeds) 

Class HI, 33-39 
chetveriks ( 4. 7- • ··o· 

5.3-fold amount 

of sown seeds} 

•) 

.::_; 

IV. 24-30 chetverik.~ 
(3. 7- 4.3-fold 

amount of~wnseees) · 

" 

~~ •· A--· 1" .,;,;,..___L_~M._- - _.......... • I ihii-'"· 
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I ·--~---------------r----~------------------'~------~~--~--------~~r-------~--~~~ 
Terminolo~y J -·· 

1 I Classes._ . _ 
• accordil)g to yield \j 

according [0 I I ') d h Properties of . h . . . f . ·. ·. . . Areas of predominant ofry .. e .• criin_usthe local names Sm ept ,. · C aractensuc. eatureso, SOil · · • . .,. - .:· 
natural properties subsoil ·· . · occurrencepfsohs an:tount ofS«=edJ.· _, · 

1 '7. Ordinary clayey I Clay 
soil 

l R. ~1edium- quality~ Sand, · bor" soil 

sandy soil 

1'' .. Inundated soil I Inmwmed 

IV. Poor no~•chernozem soils 

:co. Poor !oam 

~I. Viscous loam 

or had clayey 

soi 1 

Yellow and 

white sand 

Loam, or yellow 

earth 

Clay 

Loose sand 

\'. Poor non c her no z em so i 1 s 

~·:l. Loam:• and I So\onets 

dayey solonet-

som soil 1 

14 "'"hok• [18 I Th< "m' com-
em] and more ·position or yellow 

clay 

I 
- Pure coarse sand 

or yellow sandy 
C) 

loam 

13.,--5 vershoks 'f Sandy 
[13-22cm] 

1

4 vershoks[18 

em] and less 

3 vershoks 

[13 em] 

3-4 vershoks 

[13- 18 em] 

The same com­

position as the 

soil itselF 

The same .com­

position as the 

soil itself 

Similar to the soH 

Loam or clay of 

yellow ish-white 

color 

· -· used. for sowing. 

Bro..,·n, dark w::en wet. 

. ·sricky 

. . 

Brownwhen dry, dark when wet, with a 
large admixture of -coarse sand 

Light-brown when dry. dark when wet: 

mainly fab'ly coarse sands 

" Light-brown when dry, coarser than the 

preceding loamy soils 

Light,.brown, slightly darker when wet; 

more ·~•iscous than ordinary clayey soil . 

. noncom pact even when 

Color as in previoLL~ gradation of clayey 
soils '-

.;:,. 

Novouzensk, Nikola­
ev~~. Buzuiuk, and 

Stavropol districts 

In places along river 

banks 

0· --,-, 

Novouzensk Distric-£ 

Mostly ~n the 

· Novouzensk District 

, .. • 

ih ''ch&verilcs"--:· '· 

Class V. 15-21 
-chetveriks -(2/7...:.. 

3. 3- fold arr'lmmt 

· o( sown seeds) 

·i·,; 

Class VI, . from 
9-· 12 chctverik~ .. 
(1.7-2~3-fold _ 

·~·: 

____ L__ _ ___j(____...J___ _ ___L __ --7--__ L,._ ,-~. 
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Thickness of St'i' and subsoil 

Analyses by Voelker1 [percentages], soils from the vi\la~e of T.,::.:lshev·.~. '.1~:-:a:a Disrrrct (~) 
Tab I e I. Detailed chemical analysu of six scH!s (dned ar _ ::..JF = ! >: · •c l 

11 in [80 em] of 

chernozem un..;er­

lain hy a 10-in 
24 in [ !; l c ~i) 

of che mM:·-e r::. 
lOin[:.:· ~;-;:; 

! f 
_:.; -· 

("'"',lt_ --~-·-,_ 

- . ..:z::_··~ ' 
- --=-~--

.;. ._.

1

. (25 em) layer of 

clay+ chernozem 

I mixture foll01.,.ed 
I by clayey subsoil 
' 3 

2ti in [ti7 cmj of 
chernozem, 8 in 
[20 em] of mix­
ture, underlain 

by the same sub-
cf mixttrrc~. ...; ~-;,._ ._ 

Oo 'L • ...... - • . -~-.:-:; -

j 11 {4 ft[9.5r.:] det~p 

Soils 

Org.wic substance:: and chcmica!-1 

ly bound \,·ater ' 

!ron ox idt'S 

A 120, 
can 
1\lgO 

K20 

Na2o 
so, 
Nitric acid 

Chlormt· . 

P2(\ 
fnsolubie szlicarcs and sand 

C02 and analytical losses 

Total . 

N itrogcn cont em in the 

organic substanct· . 

,\ mmon ia, accordingly 

No.2 

H'. L•:}'i 

~. ;__-=-\:..... 

; ~ : ;....; 

•· ' ... 

(:~l .. ~l 

c~.L;J~ 

(•. l• i.,J 

o.u:;J 
'7:3.:.:01 

1.6:1fl 

l 00,00 

0 •. 1€2 

0.·117 

soil as in No.~ 

~o. :1 

)r;,";!;.) 
·"' . , __ 
t·.-,V i 

~L l ~t~ 

1. :J~..; 

L•. 1St 

t ~..! ~~ 

U.,lq'i 

(l,.l:~'J 

0. (II_(' 

U)di 

D .. ~ ·l ~) 

6~.:)Sl' 

v,.'i RS 

10u.oo 

0.5ll4 

0. (jj ~ 

urh:i~rlJiifJ :r,­
c:l.; ·<·:.- s:.:'b<oi. 

~ ... ~ ' .. ..!. 

:;:~::-·: 

-or_,: 

I --·---··- -.... -- -.. ·-··------

1~~ 

1"':,; 
t 

..; . 
...:..:..-

: · . .:...: t 

· .... t: ~." 
\ . '. 
~- . '-
\.:,.l.c: _ 

t·. t.- ':._ 

tl,. 1 .. ...':_ 

-:-.t.JCt 

I .. :(ru 

ll.iL•,Ull 

(t.~J~ 

li, :J[J.: 

0 

... 

: .. - _....: 

i\·f--.l\ 

l.r~O>/ 

t~ • ..:~d 

(•.:O'L·S 

I 
I 

: 

t:_.:. .. ...., ~ 

~:-~.s ;,z.r;: 

L'.j ~ .... i 

lt•l).t1i.1 • 

u.-1l'1 

u.-+87 

Eotl:'s Nor.:s on Russi;;n :\grkalrm<~. rransL:lied by V. Kovalcvskii. pp. 4:.:9 -4:;:.:. 

._-...; 

Taker. fr,m1 another 

e~ ate. :?4 in 

ft i·c:n] c.:!idno-

zr 7. I!• in 

':'- =, c~":. mi:~.,; 
~ :.:::t· _ unde:--

:.J ,~: !'>jo' 

-~\e\· ~uh~-.;ir 

, ...... : 

.;;~t f. 

-~ :-~f 

~· 

2 ~ .-; -~ 

•:. ::.t,t; 

L.~"7J 

•_l,.\_1j ~~ 

. -. U.tJ,-., 

U.i.}U1 
O.UU6::• • 

0.1~~ 

EO. 1 6!1 

l.l96 
llrO.llO 

o. ::7:: 
0.3:'1) 
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Tab I\.' I I. Mechanical .1nalysis of ti samples (dried at 212' F= too• c) 

' -----' 

,. -
nic substances Orga 

and chemiCally b·Jund 
t•r . . . 

. . . . . 
'·· 

CaC(\ 

Claye y ra rr ic lcs . . 
. . . . . . 

Tot. a I . . . . . 

rdc substances 
chemic<llly bound 

L' r . . . 
":! . . 

Clay<-·y partie lcs . 
. . . 

I . . . . . 

Second 

soi I 

. l 0.0:1 
,. . ti,14 

. 5J.~!'j 

. . :t~.02 

. I IOiJ.OO 
...J_ l ~,=- Fifth 

soi I 
. 

. IU. I ti 

. ;) . I 't 

5~. :ll 

:.! I i,41J 

. 100.00 

Second ·Third. Third Fourrh 
subsoil soil subsoil soli 

Ci 

I 

' 
1. 7') 1~. 70 5.10 !0. 76 

18.27 3,!l4 

I 
20.55 :1,30 

-

~!9. 74 .') I • J ."> 38, 6.') .'}4, I :l 

~~~.20 29 .. B: 3.'i • .'i0 :J:.81 

100.00 l 00.00 l 00.00 
...--;::::.-::=;' 

ruo.IJo 

fifth ' Sixth Si;(th Seventh 
subsoi I 

-~.~ 
.. ,._ 

soil s soi I .. : x-: .. , .. 
: 

--· 
c 

,; 
. i 

ti.:hi I I. 5\J 1, 70 :1.27 

I ~L '!7 I . (J .'j 12.91 2.12 

'>·L 1ti :)3.0li 48.21 MJ.51 

24.71) 11.4!) 1.7.18 40. l 0 . 

j 00.00 1 oo. 00 1 oo'.oo l 00.00 

Tab!.- III. Analysis of six subsoils (dried at 212'F= IOO'C) 

Organ 
and 

Ir<lll n 

w:! 
< 11 bsr 

subsoils ~Jo. :l 

-·-· 
ic substancl' 

chemically h< 'Uild 

r . 'l, 7'1 

x iJc· and a1urnina ·1. 7' l 

. . 1/i.n 

lllSO!Ubll' >! 1 i<'l'OIIS 

anccs. . . /:l, lfi 

------
_j_too.oo -----· -----· 

:-.lo. :J No.4 Nn.5 No.ti 
' 

' 

.'), :w 4. •];) ti. :17 :l. 70 

7. ti-') :J .. :iO 12.SO !l, 75 

- 2(). :)'; I :1.1:') 
I 

I :!,:17 12. ~ll 

(j(j, 50 11.80 {;G, 5fi 'I :l. {j4 

100.00 100,00 100.00 I 00.00 
-· -~-· -

.-.:;.': 
,. 

Fou~.th 

subsoil 

4,:15 

13.1!1 

tj3,2~ 

18.4~ 

I 00.00 

Seventh 
subsoil 

?.:W 

1.'),7~1 

52.08 

24,87 

100.00 

---
No.7 

7.10 

:1.7:'> 

I 5. 7 5 

G'l, :.!0 ·-----
iOO. 00 

The noJ·tlwastcrn belt (;\) indudcs largely forested and mountainous 
:-tr(';,:-;; hdt (In irwlwl('s northern anci (~astvrn fertile steppes covered !.>y 
;1 chPl'nozPrn layer of variable thi~:kness;_ hdt (C) includes the southern 
and southwt>stern stcprws '' complddy devoid of humus 11 and in' turn becoming 
('lay•,•y, solonet!';ous and :.;andy. 1 

"This ~;ul>clivision is i>as,·cl on natural properties, but no positivP and 
pr~>dS(' lJOUIHlari~.·s may lH· marked and the transition from one belt to 
anoth1:r is of rw<·t•ssit.Y gradual. '' 2 

1 ·i lit:• bvlt shnul,l li:l\'l' lw•:ll rrwiudn! 111 :lie· lll';>;t t'li;~pll'r, hut Evvrs111ann ,J:,·scilhcs all the belts of the· 

l lr, nbtJi,•. Tvrrttory ;;; :1 cnllii.IJtttltlS c·ntit\ :111d-.- it!: ;i c·ornpJrarivl' appro:Ich, and lt!.,·rcfore decided to 
l·•lk·., his l'X.11tipk. 

F' l' r~ 111 ;t 1111. Ibid., n. I.~. [EsH·stvc11naya istoriya ( Jrcrd>urg~l"'·'~u K1,1J" (Nan; ral !!isrory of the < lrcnbur~ 

i ~-lO --1 .~tit), ] 
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We shall disregard the forested b.elt (A) which lies almost entirely in the 
mountain regions of the Orenburg Ut·als~ and includes plains only. in the 
north of the Orenburg Province and at the boundaries of the Kazan and the 
Vyatka provinces, and shall present a detailed description of belts (B) 
and (C). 

Accor-iiPg to Prof. Eversmann, fertile steppes (B) covered by cherno­
zem, surround the Orenburg Ura1s to the east, west, and south, adjacent 
to th~ forel:jts. The extreme southern spurs of the Orenburg Urals are 
"bare and forestleas" and form a gradual transition to rolling steppe, in turn 
forming a transition to a flat plain . 1 "A distinctive feature of the fertile 
steppes is that the (marine) silt has been covered by a more ·or' less thick 
layer of chernozem produced by plant decay over the millennia." 

"The boundary I or limits of these ste!)pes cannot be estab),ished 
accurately, and the transition to solonetsous steppe is gradual and imper-

"2 ' ceptible. 

if <I ./. 

>::::_-=.:--:::::::-..:::-~·::::> 

Compositior{of the insoluble silicates and sand, in 
soil No. 2 (total, 7 3. 20 1"/.,, see Table I) 

Fe2o3 2.41 
AlPs 6.66 
CaD 0.85 
l\!gO 0.98 
K20 1. 26 
Na10 0.52 
Si02 . -~, 60.62 --

T8. ~01 

1 An analysis of soils from the, Samara District 
was also publislH:d by Mr. Schlippc (ibid. ), but 
Voelker's data are more recent and were there­
fore' reproduced. It should, however, be re­
marked that chernozem analyzed by Schlippc 
contained 11. :20</o lnunus (including hydration 
water}. - Author. 

•' 

.. -

All these a1·eas arc completely trneless, due to the extreme dryness of 
air, strong summer heat, and lack of wat~r113 ; according to Eversmann, 
even "annual 1Jlants scarcely occur in the steppes proper; the hot dry 
spring and summer, especially in the southern steppes, preclude seed 
maturation, since seeds dry prematurely; annual seed plants thus 'die out. 114 

Plants characteristic of proper steppes are perennial herbs and shrubs; 
thanks to their thick, long, succulent roots, these "plant~ ~upportlife even 
during the severest droughts; moreover 1 if theirseeds do 11ot matur1! in a 
very dry year, th(' stalks will grow the following year and lhP plant does 

. h 115 -not pens . 
The typical nora of fertile steppes includes S tip a penn at a ;,-, n d 

capillata, Astragalus, Salvia, Veronica, ScabioF>a, 
Linum, Gypsophila, Dianthus, Silene, CPntaurea Echi­
n o p s , S c o r z o n e r a , :\ s t e .r , etc . , as we 11 as S p i r a e a , ·:.: y t i s u s 

1 IhiJ., rr· ·H .1nJ ,·,I. 
2 IbiJ. , pp .. "l:l- .'i4. 
3 Ibid. , p. 4:1_ 

" and 5 lbld. , p. :,~:. 
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b i flo r us.· ,car a g an a f rut esc ens. P r u riu s. cham a e cera sus, 
and· Amy g d a 1 us nan a . These plants decorate th-2 Orenburg plains 
'~successively almost throughout the spr,ing, summer, and even autumn.! .. 

' 'Bare (C), unfertile or 'h'.lllgry' steppes (called katkil' by the Kazakhs). 
are t,listinguishecd by absencP. of chernozeni; their soil is yellowish or even··­
whitish solonchak silt, often bearing salt efflorescences on the surface .•. 
Aithough the silt is not covered by chernozem, the latter often forms an 
admixtur-.e, since it is produced by decayed plant re.siducs. Cnernozem 
increases toward the north and decreases toward the south, seaward. 
Vegetation on silty steppes is not uniform everywhere2 ; it generally includes 
only a small number of species and is monotonous. The life of plants is 
extremely rapid; in the cqurse of a few weeks the plant grows a stem, 
leaves, develops the flower, matures 'the seed, and the grasses again 
become dormant for a whole. year. the 'only vestige beir.g the live roots 
underground. 3 

Most typical of bare steppes are two species of sagebrush, Artemisia 
m· on o g y n a and A . nut an s ; however, even these grasses form· a much 
more sparse cover than the grass cover of the northern steppes, they are 

. (, 

scattered, do not cover the soil continuously and the visible. bare 
silt or clay create a c;iismal, desolate impression of the steppe. '' 4 

:~t_he ~outhern (huhgry) steppes (C) .ar.e followed by sol~n,ehaks and 
sands:which are also partly present w1th1n these steppes. 5 

''Solonetse~ consist of gra}'lsh saline silt; they may be 'a) dry, b) wet, 
c) proper 'khaks' which are saline muds. Some 'khaks' are surficial, others 
are bottomless and impassable; all were formed by the drying of ·saline 
lakes. Small areas of 11,1Ud and dry solonetses may also be formed by the 
thaw wa~ers and rainwat&_\ flowing down from the heights, leaching the 
silt on the way and transpdr,ting it to a low-lying area; The leached salt 
is a mixture of different salts. one of its principal constituents magnesium 
sulfate. Solonetses are usually quite bare, and ·various saltworts only 
grow at their edges or shores. Most comrnoi1 are species of the genera 
Sa 1 i corn i a , Sa 1 so 1 a., and Schober i a ; sometimes these plants 
more or less cover the entire solonets. " 6 

,~. 

' It is clear from the chapter on the properties of Russian chernozem 
that Prof. Evers mann attributes the distribution of soils in the Orenburg 
territory exclusively: to diffepent ages of the terrain and, as a result, to 
differences in absolu\e elevation. However, we hope to prove below that·· 
the soils wou1d be di:f'tributed similarly even had the terr.ain been of 
uniform age and height. Eversmarin himself points uut that the nora, fauna, 

(. 

1 lbi,J. ' pp. 54-55. 
2 Ibid., pp. !i~ and 71. Prof. EvL'rsmann strcss;;s thl' prl'St'nce of marl and gypsum on the rocks lvhich arc 

"a distinguishing feature of b.1Tl~ StJ;ppl'," 
3 Ibitl., pp. (i2 and 71, 

' Ibid., p. 71. In anot~Jcr place (p. 7'2.), Evcrsmann writP~ as follov:s: "Flowt:ring of the southern steppes 

bccollll'S noticeable at the L'nd of :-.larch and terminates as early .:1s the first half of !\lay; the steppe is 

l:11cr parchcd by tlw !:cat and no p.rccn strikes the eye all summer long; not .1 singk flower can cxi~~ ... " 
5 Tlws~ are t>utsick, the h,>unJarics of thl· Orenbur~ Province ami arc nor discu:;seJ her~. ,

1 

6 Ibid., p. (;::. Som,· id(•a of t!JL· clwmical composition in tilL' extreme southern par~ of the Or•\nburg 

Province :llld tl:c ncighborin~ Kirgiz [Kazakh] steppe:; may be :;.cquired from Messr:;. Reichard111(ibid. ), and 

c;,,bo:I (l<cisc' in dk Srcppcn des sUd lichen Russlands. [Dorpa!]. 18:17-18:18. Th. I, S. :297-298 und Th. 

II, s. iC4-1l>H); ur;f>-litunarcly. all these data arc obsolete. Author. \,, 
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and climate of the northea$tei."n part of lhe territory ar.e centrd Eur,?pean, 
while these characteristics in the southwestern~pa!'=!- of the Orenburg·. · 
territory bear stt-onger resemblance to Turkestan steppes~1 In the· 
northern belt of the province, adjacent to the Perm and Ufa provinces, birch 
woods are very common,. there is rio lack of rain, and crop failV.res a're 
rare; in contrast, steppe areas may b~ rainless in certain-;years:, dew may 
not appear for weeks, the heat is unbearab}e. and ti.te a:ir excessively dry. 
Wild as well as cultivated plants often wilt before flowering .. · Eversmann 
goes on to add that "as soon as the snow (in the southern ~teppe) has 
thawed and the earth becomes softened, the grasses and the insects. 
abruptly awake from their prolonged dormancy and develop with unusual 
rapiditl', as if bearing the premonition of a brie'f span of existence, and 
the·knowledge that the steppes will soon be parched of vital moisture by 
the summer he~t. ~·2 

Therefore, the southern Orenburg steppes lack the organic substances 
which' might, through percolation into the g.round, facilitate the formation 
of rich chernozem. Th~ _e:F"lsting low-humus soils probably. owe their 
origin to the decay of de~'p.:(sca ted plant roots. ·· 

The works, cited above,· of the cadastral ccn~..tlssions and Prof. 
Eversmann prove to be so true to nature in their main features and provide 
such a vivid description of the general character of soils in the Trans­
Volga Territory, that all subsequent in'\.·estigations of the territory could 
only ~onfirm the soil scheme and enrich it in new details. I reached this 
conclusion on the basis of my';excursions (1879) in the Samara Province 
and a,Iso in parts of the'Kazan and Orenburg provinces. ~' 

I was able to achieve a better observation of the general characi:er of 
local soils, by travelling along the following routes: a) the left bank of 
the KC!-ma (Chistopol - Chelny), b) Chelny, Buzuluk, Novollz'ensk, c) 
Samara, Buzuluk, Orenburg, and finally d) along the left bank of the Volga 
with stops in the Spassk, Stavropol. Samara, Ni.kolae~sk, and N ovouzensk 
dist.t·icts. 

Chistopol - Polyanki - Chelny 

My observation and examination of the immerliate neighborhood of the 
Kama took place only at the following three points: Chistopol, Po:tyanki, and 
Mysovye Chelny of the Menzelinsk District These localities are all 
on the high left bank of the Kama, where various Permian formations are 
only partly covered by their we:· the ring products, red-y.?llow loess learns; 
in other places. they formed a direct transition to soil. 
;' The soils in the neighborhood of Chistopol are b.rownish-gray. 

strongly eroded by atmospheric waters probably due tu the very hilly 
terrain which is common in areas along river banks. However, just 
east of the town, toward the villages of Malyi Tolkish and Bol 'shoi Tolkish 
(approximately 15 versts. south of the Kama) there stretches a gently rolling 

1 Ibid., p. L 
% Ibid, , pp, I- I l .::nd fiG, Dat;1 reported by thl· cadastral commissions and by Evcrsrnann .\'ere 

<·xactly pq,r.11J.cll'd i~ 11'4:-l by rho: unkno1>n authOi of "Dcscript:on of rhc Trans-Volga Tl'rritory" (Orisanic 

Z;l\'lllzhsk~\~o.~rJyJ) in Zhurnal \linisterstva gosuJ<nstvc·nnykh imushc;l;,•;tv, section lfl, pp. ~·:l4-~51, Sr. 
P•:tcrsburg. 'tS46. 

~67 

. I 



/' 

··::, ·' 
~ 

steppe with sparse feathergrass and t)'"f)ical friable che~nozems reaching . 
2ft [61 ~ml and more in -thickness. ·'The ,gullies and rills .usualiy ctisplay; 
red marly clay or 1 ;less frequeiltly;' variously colored marl und~dyirig th~ :' 
soiL 1 made the rouowing .s¢c.tion on one of the highest,_ most-level areas~ .. 
in this territ'ory, two versts 'northwest oi Bol'shoi Tolki!:lh. on a glade til· . _. 
a felled oak· forest. · . . . · . · rc, - . 

A.:._ Soil horizon, L-ft 6 in [ 46 emf. c --~ .. 

B'. Tl~ansition horizqri, 1 ft { 30 cmJ, _ . . ___ . _ 
,. ' ·.'.' 

C. Typicaly~llowish-~.ed lo~~s with abundant C~C03 concr"etion~-· · ··. ..-:--:: · 
Analysis ofTolkish chernoz~em gnvea 1 L728o/o humus content. I observed --- · 

essentiallydde!i,t~cai soil13 bh the ·n~lds o-f the villagesj·oflslyaikino and ; "' __ . 
Romashkinc.· M'ore.ove~. in the village- of Bol1shoi Tolkish, near tht water).,r .0_ ', :::·. ·, -· 

nlill, at the foot of~~· insignificent slope tow~rd the n.eighboring minor rive·f.-~- ,-:.' .. 
(the ·Tolkish) 'there are one or two dessiatines~ o( solonchak with ~erfec·#,y· · . 
black, ·loose soil. P. A: Zemyatchenskii,· who investigate-d this soil_(compl~t~ 
analysis is presented below) found 'that "~hissoil ha.~"a': strcmgly. musty" •' . !)/ 
smell,. and has an acid r:-ee.ct~9n tc- litmus;_ e p_iece qf paper in.a jar '<?f:~this 
soil was completely decompQsed in a few: day_s~ the soil effervesces vigorously · · 
with acids, and liberates abu-ndant ga·s· bubb1es on ip,und~tion. M~my small - :-
terrestrfal 3nells and only a few pl~~t I'.oo.tlets are fo~_9_·; ·Some lumps · >·' ;· 

con-tain ~~~ulyerule,~t ot:' g--~Ac>:nular \Vhite.segregations •. colltain-in_g S03 and ----' , . ,,, 
Mg (epsol'\ 1te ?) . . r< · . -. ._ . ·'

0 
. -. . .. • . .:··· ., · 

.In orde' to o.bserve the effect of the ~ama on thec?nst~~ution of~o,ca~ 
so1ls, once agaln, I traveled from Tolk~,sh to Polyank1 (Ctustopol Dlstr.1ct, . · 

''rt' 
approximately 25 versts northeast of Tolkish).; at the beginning of .the c. , 
Kama floodplairi. Identical chernozem stretched to Starp~he~hminskii_, 
for about 10 versts; from this point up to Polyanki, for about 15:·vers'ts·, 
there was a, very rapip alternation of thi'l {not e,)Cc~eding·l ft [30 em] i!1 
thickne:;;s) stony (on hilltops)' gray forest and loamyj0{loodplain sons {in 
the valleys of the Sheshrna. an~ Asha rivers)/ finctli)fturning ngarly red 
and very marly at Polyanki, onthe general slope tow:ard the/Karr1a. 
The entire territory between Polyanki and S{)kolki is a '1ery (~ypical flood­
plain with numerous oxbow lakes; the soils were either characteristic 
"suglei", or had a considerable admixt'.lre of deposited cherno'i"em; the 
latter is often interbedded with lacustrine-fluvial sands and clays. 

" During my third t{'ip, I examined the steepleft bank of the Kama at the 
village of Mysovye Ct~lny, ., Menzelinsk District .. where the bank bluffs 
reach i 0 sazhens [21 ml_.!,n 'height; their "base is composed of limestone 
slabs. somttimes containing many well-preser~ed shells, overl~in by 
pi soli tic saril.t_s tone ... ; the entire formation is topped by a thick bed of 
red clav with 't~o trace of chernozem at the surface; Geranium si o i r i -

"' '" c u m grows only on the bank. Old vegetation and black earth are rare as 
far as 1 --2 versts from the shore; at that point chernozem, sometimes 
interrupted by the focrestJ and generally forming Hirge continuous surfaces, 
becomes visibl~. "I 

Following Huprecht, I found thin, gray soil at the village of Mysovye 
Chelny; at a casual glc..nce, these soils are ide'ntical lo the northern soils, 
but they obviously occur ver;: near theKama where the terrain is usually 
very hilly. Da:--k soils reaching 1 ft 4 in [40 cl'n] in thickness appear as 

csoon as the tex-rain levels off, toward Orlovka, no more than, 1 verst from 

I H II p r c> (' iJ t. Jb 1J. , jip. :l4 ... \;',_ 
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also sandy-loamy. of equal thickrtess {2ft 4 in {71 em]) and likew:.se 
relatively low in humus (5 .293 "fo). 

, I was able to e'xamine the left ba,nk of the Volga en route from Pokrdvskaya 
Sloboda (opposite Saratov) to Novouzensk, over approximately 150 versts; 
in ~uch greater detail and over a much greater area. The ept~re territory 
m;:<.y be divided into the following three areas: a) from the Volga tci the . 
Bol'shaya Karama Riv~r. b) between Bol'shaya Karama and the Erusi~m ,~ 
Ri•Ter, and c) fl'om the Eruslan to the Bol' shoi,Irgiz RivP.r :,, ln area (a) the 
terrain descends terrace-like toward the Volga (at Poki~ovska.y,a andG~neral'­
skoe). and in area (c) tow~E!_rd Novouzensk, the highest poiJJ:(h~:}~n'g in thr.: 
water divide Eruslan- Kiframa. The subsoil appearsJde~,::.~·.;f;:}/1. over the 
entire territory, reddish -yellow. sometimes sandy~ ~oess·;,·)·Accordingly. 
the soils are as follows: 

T~rritory Area 
·Area 

I between the 
between the between the ! 

Volga and 
Thickness Humus, '1r 

Karam a and 
Thickness Humus,% Eruslai1 and Thickness Humus, o/<.· 

":) the Bol'shoi ' 

the Karama the Eruslan 
Irgiz 

Village of ?" 1.922 3 versts 8" 3.375 6 versts west 1'2" 3.621 

General'- [18 em] west of Go- [20cm] of Novo- [35cm) 
,. 

skoe fental [Ho- tulka, No-
6 vcrsts east fenthal], vouzensk 
of the Vol- Novouzensk District 

Novou- District I 
-

ga, 
zcnsk Dis-
rrict 

9 'ICfS[S 9" 4.218 15 vcrsts l'r!'" ,, fU05 Novouzcnsk 5-6'' 3,030 

northwest [~3 em] rtorth...,. est [43cm] [13-

of Gnadcn- of Gofcn- 15cm] 
dcrf, No- tal, Novou-
vouzensk zcnsk Dis-
Di~trict trier 

Thus, all samples which I took from the river te·:races described by' 
Prof. Golovkinskii contain an average of 4.171 o/o h1~mus, providing 
confirmation of the scheme evolved by the cadastral commission (s~e 
p. 255). We shall see later that this is a commor1 ph<.?nomenon for all such 
formations. 

Samara -· Buzulukc- Orenburg 

P. A. Solomin examined the entire te~·ritory beh .. _reerl Samara and Buzuluk. 
along the railroad line, at my request .. He divides it in two. from Buzuluk 
to Marychevka (Buzuluk District) and hence to Samara. In the first half, 
the road runs very close to the Samara Tiiver nearly throught)ut, except ior 
17 versts west of Buzuluk. over a relatively low and sandy terrain of a 
steppe nature, Sands • nd forests are especially common in the environs 
of the Kotlubanka station, at the center of a famous 11 Borovskoi" forest 
reaching 50 VPrsts in lc·ngth, 30 versts in width anrl with pines reaching 
() --· 7 sn.zlwns I 13 -15m I in height. The pine is admixed with oak and birch 
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•_1\{lysovye Chel'ny:;· The'v~getafla:yex?:· ~e:cornes lighter agaJ>1 ov.,~r the next 
·. )2'...::.. ~:.,versts,. _r1ot e,)rc:e·e.dfng>"S .. in :····( 2'q em]. ··• Continuous rich cherr.ozem 
· ·_ :.9ini;:begif1s so).lth~.a:st .. _._of..Or-_1\:/~'k_a·;· ·~- v~·r._st.s .away its humus . content 

··. J,s jL::t~-s ?!o and th1ckr1e'ss· ·2-rf:. r4 in'.' ['7l'cmJ; -. __ Cher.nozem which appears 
· ·/ <,_ ;;· ~#rnil~t\lihd<jusf Er::f:·typica.Lst~etches.fllr.U~er eastward, parallel t<;> the left 

·_]Ju~~~~k.~!.tthe~f.'a~a.: .... ''S~er?~zenrtyirig-b.e.t'Y~~? Chelny and Menzeli~sk was_ 
. ·· .. ·_ .•. -.• _ _ ,:J/ • lnterrupted only·at:cme:potJ1t:·.(over~-a~mostl0 ·versts) by a forest ot a.spen,­

. ~":9<" · ./filbe~ti-"anCi':.~hrubs-1 as weli as-oak·.· The.'Iields are black and are not 
' <"_ : :)A>.an!Jfed; .th~ ~b~ritry has:t:he·,a.ppear.ance of'cultivated st~ppe" rich in 

'.: ~·-· .,,::;:::<-:·,_· _.·. ·.·_;··' _(,)-_t:--;, .I .-,..~:•, .. .rJ.·- 1 ~~-<~ ,-- ·- ,,· ·'l·· . ,. ·-.-~. II . 

:,<':> -<·_· ~h'B:)!P,9ter:~_~lip;-;?,f)~rpozem plants. · .. -·. ·.--· · _ : . '' · . 
• . . :- ;~; ::/Thuf!·; ~at'- bQt,f;l C~;istopq:l a~d'at Ct1elny a·s well as. on the invervening 

,_: ~<,:>~E?f'd'to~y/· :~:YP,A~j~J~,~,~lern.ozem ocC'i.trs·'-;ohly ·s. 71 \) vers ts south of the Kama .. 
· '?·;,,<~~~-lt~A: a:~ lh,l.~ ~Or.:"<)hern·bo_Hndary . .Qf,~~'ssi~n chernmr.em on many existing 
-.>> ,mflt>sH·;1;f'.l.y:~:s·~~z-e~fi_y.~mpress~d bythe sands and bogs stretching over 
::: ·;:0'';r·~:t~as qf lt> ve·r~l~-~s-~:~ild.:.raore just north of the ·right bank of the Kama· in 

· ' ·marty· pl(lcJ:J~.Jsucli' ~s 'ppposit.~ Chistop()ll .. Unfortunately. I could not visit 
the' riorthe~45te'rrhdiStricts of the Kazan 'Province. and therefore had to rely 
ollth-~ li:terll,.ture folf-~C'an explanation' :ol this fact which appears contradictcJry 

. to the; geh~~~i·c·h~racte~ arid directio~ of the northern chernozem bouhdat'y. · 
_ ~ · Ac:cot,.(ling.to'Adid~mician Rtiprech~. " 40 v~rsts northeasf-or~~~-zan, the 

. -. ·. s()_il forms a' perfectly black layer 2ft thick at one pojnt; the characteristic 
l",;ro.':"..l __ .,;~~--' .. _:\?.:1. ·:··_,.,- ·,,!~·--- "' ... :.- .-. 1.1 '. '-:- , : . '. . ' . '- ·' ~ 

:·_- "~:9-tiernoz/~m,plp.t-t!)_i!lclude Centaur ~.a· bieber stein j i, Trag op o go n 
. "'orie'rit.-al(s.--:ind-Sta·chys, a'nnua; further away, bry the Kazanka'~'-. · 

~,;.,fc;~li6e'rn.a,. wat~r divide (a tribu;tary of the Vyatka)' . at the bOt1ndary with the. 
:- "'c <- YY~~~.ca: 'J?t:o'vl.nce; fr·om 3.6 versts southwest of Malmyzh and up to that . 
'':.·,;,; .. town, :the sod soil is usually very dark and resemble=s chernozem. The 

.)·f.?hlaqk toior of.certain fields may ~e partly due to burnt..:down forest·c~;;id 
--- .h~avy·manuring; ho~ever,- in _certapl.,,untouched areas the dark-brown 
'earth, 2 ft[6Jcrp.]thlck>=overhes.a ~ed clay."2 Borshchov found 9.99o/o 

. o vol~;tiles in the"~almyzg ~hernozem. As may be ~xpected, in those areas 

·1 Ruprecht.' Ibid., p. 35. Travelling from Menzelinsk, Ruprecht visited a forested mountain, and ,, 
observed the (oUowing characteristic pattern: a) "At the foor>of the elevation the soil is rich in springs,. 

· .with mar.y hummocks of black earthy peat thicker thiln I ;-.rshin [71 em], so viscous that the shape is . 
retained ~hen cut. Under blowpipe glows wcakly·and lcav:is much ash. Microscopic observation reveals 

,~- m~ny organic particles, .such as charred tissue, as ~ell C)Y/pliytolitharia, This is a mixture of deposited 
chernozem and peat. b) Somewhat higher up the s!oofo deep true chernozem appears. c) Still higher 
up, on the edge of the forest, chernozem is still 1 ft [:;t~~O. em] <hick. Samples from sites (b) and (c) 

bt>~ome_ li'ghter, .gray..:black up:on drying,_ whil. e ci .. lerl'l~zem samples from the. cnv irons of Che lny and, even 
•· more so, the earthy peat mentioned above, retain the\lr black colm upon drywg. d) In glades at the top, 

.. ,, UfldoubtcdlyJormcrly forested, on' brO\-\·n SOO earth 6\
1
n (15 ern) thick is Visible, overlying coarse red 

·clay, c)''In a dense de~iduous forest atthc top, the clay is covered by forest soH scarcely 1 in[2;5 em] 

. thick( microscopic examination reveals numerous large phytolitbaria, large scraps ofhurnus and a fe~oo· 

4u.:rtz graim. ·•· Hence, th~ author concluded tha~ the properties of the vegetal layer depend on the kind 
ci'f[plant) cov,cr. Chcrnozem 1$ never formed by forest, nor by bogs. Ibid. 

o· 

c~~:2·c;.'-Ibid.,;p. 91. ,·Ruprecht observed that "On many hills and hummocks at Malmyzh, an~ approximately at 
· .... ~ · 29 vl:t!t_s 'west (lfMalmyzh, this clay is covered by thin horizontal layers of soft whi(c marl consisting of 

~~" tbe fos;~l·microscopk freshwater alga Litho b't ion... This marl, covered by a layer of brown chernoZl·m 
-'' · .=6~9 in. [IE;,.:.23 ern] thick, is obviously younger than the red diluvial clay." Ibid., p. 31. Ruprecht's 
;~I f '' ~->J. ' 

observations were ncr. cconfinncct by the subsequent investigations of Mr. Krotov [P.] ("Geological [nvcstiga-
U<;•m.Bct~oo·c'cn the v,olga and the Vyatka alvng the Kazanka an,_: the Mcsha" (Geologicheskie issleJovaniya 

~,, mt~zhdu Volgoi i Vyatkoi po tccheniyu J<azanki i M~shi) [Ka :an]. 1[81, pp. '7-9), and we shall pur$Uc 
\ c .. 'J . them no fucrhn. ' 
:; ~ .. I 
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lying in fairly northern latitud;:•s very often "transitions frotn chernozems 
to black mud occur in depressions; this is black silt or bog .soil .which 
ho.:-; iJeen inundated over a prolonged period. It is distinguished 'from peat 
by it~ inability to serve as combustible material due to the predominance. 
oi inorganic substances; it is formed under sedge bog meadow;1 at this point. " 1 

If the information supplied by Messrs Bogdanov, 2 Krotov, 3 Yadrintsev, 4 

and Krylov5 is added to that supplied by Ruprecht, and if the. general 
direction of the northern chernozern boundary is taken into account, my 
indi_rations of different kinds of chernozem north of the Kama as well will 
be<·ome clear. 

Chelny - Bugti'l'ma - Buguruslan- BuzuluJ< 
Nikolaevsk ~Novouzensk 

The terrain rises gradually, imperceptibly, from Orlovka through D 

Seitovo,. Vcrkhnii Tabyn, Taigil'dino, to Chubarovo (within the 
.:\1enzeli'nsk District) and farther nearly tip to Bugul' rna. It is very 
gently":. rolling, of almost typical steppe charact.er up to Taigil' dino. 
(approximately 7 versts from .Jhe Kama); large areas of feathergrass 
may occur. Frome Taigil'dino·, toward the water divide between the 
tributaries of the Kama and the Samara (where B=ugul 1ma is situated), 

_the C'ountry becomes progressively mere hilly especially along the 
right bank of the Millya River; we re-entered a perfectly ~evel steppe area' 
only g .. -::- 8 yersts befor~ Bugul' rna. Over the first half of the route gullies 

- <i.nd ditche~' are thus shallow and infrequent, everywhere revealing eitl:":_er 
red- brolv~~·lqess clay or yariegated marl which often serves as the subsoil:· 
In the south~·rn half, on trfe, othe:i.' hand, high bluffs 2.re often visible 
(especially along the right't6ank of the 'Millya), co.mposed :;of argillaceous 
limestones and' marls at the top and of red -brown sandstones and sands 
at the bottom (in a section 2 versts north of Ch1.1barovo). ·· Soil distribution 
\vas in conformity with this pattern, as follows: a) up to Taigil'dino~ the 
soil is almost throughout perfectly uniform typical loamy chernozem about 
2 ·ft [61 em] thick with 10-11% (Tabyn) humus. 6 Gray soils were found 

.. under d.e~iduous forests only once, approximately 7 --.:a versts northwest 
of Seiti~yo; not deeper than 1 ft [30 em]. A sample I topk_ at the ·boundary 
between these_.forests soils and true chernozem, on the edge of a forest, 
contained 7. 788 o/o humus; b) south of the village of Taigil' dino soils became 
altered: the same chernozem as before on level sites (7 versts north o'f 
Bugul'ma), reaching 3ft [91 em] in thickness at somepoints along th~ low 

1 R u p r c c II t , p. :12. 

Bog d an o v. Ibid. , p. 2!l. 
3 Krotov. Ibid., pp. !5, I:!, 41, 4!J, ;):,:, etc. 18~1. 
4 Yadrints.:v [t-:.]. Nashi vysckniya i kolonizatsiya(Our :-.tigrations and l.olonization).-[V~·srnik Evropy, 

Vol. :1] p. 4.'14, [St. Pt.·t•:rsbur~. 18KO. 
5 Krylov. ~I.11L'rialy k flare Pcnn~lwisuhcrnii(l\latcrialsonthcFlora oftlw Perm Province), No.1, pp. 25, 

~t-9:l, .111d otlJ,·r 1\·ork~ by the sanh· author. 
6 Apparcmly, chvrnozcm of <.:Vl'll hight.·r quality strL'Icl!,·s ,·astl\·ard tol\·ard tiJ,· !Jdaya River; samples 

Birsk dit.'fllo::.:rn from the !klaya 1\ivn, ar any r,lll', 'upplkd by :-.tr. 11azlll'V, colllaincd l~'.'•-14'\~0fi~Jnic 
suh~t .lllt"t.'S. Author. 
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left slope descending toward the Millya River, while on the steep slopes 
and tops of hills it was either (a) totally absent (washed away) or (b) had 
a lower humus content in comparison to the normal content, 7 .360"/o, and 
smaller thickness, 10 versts south of Chube.rovo, or else (on the broad 
hills, such as at the villag~ of Taigil'dino) it (c) retaL1ed its perfectly dark 
color and high humuscontent (up to 13 o/o), while.; strongly admixed with 
calcareous pebbles and alternating with stony areas only slightly colored 
by humus. ·The pattern is identical to the one described in detail for the 
region of the Cretaceous formi.tion. Nevertheless, these very soils (a, b, 
c) of hilly areas are marked as northern loams on Chaslavskii' s map . 1 

The section I observr,'J 7 versts north of Bugul'ma, on gently rolling 
terrain of virgin soil, was the most interesting en route from the Kama 
to Bugul'ma. The following exposure was observed in some pits at one 
of the highest points, at the edge of a small oak wood. 

A. Loose, perfectly uniform black soil horizon, 1ft 11 in [58 em] thick, 
with 15.423 o/o humus. '-· 

B. Tr-ansition horizon 4-5 in [10 -13 em] thick; this is a gravel composed 
of small., angular bits of limestone, partly turned brown and partly still 
white, intermixed with chernozem and loose marl. 

C. Bedrock layer, again. pebbly, larger in si7e and all white; at ·a 
depth of 1-2ft .[30 -61 cnii it forms a gradual transition to variously 
colored marls, constituting the bottom of these pits. 2 

Horizons A and B are distinguishable at a glance, while horizons B 
and C are separated by gradual transitions. .. ·.· ... 

I have observed such sections on perfectly level terrain on th~· way tO 
Bugul'ma~ all of wh!fh are'strongly similar in constitution to the Simbirsk 
chalk quarries and(Simbirsk chernozem. 

The highway bet~~~en Bugul'ma and Buguruslan runs along the water 
divide mentioned above. 'ThP. ccuntry is very high, and in certain places 
(between Domoseikina and S~k-Karmala, and approximately 10 versts north 
of Buguruslan) it is very hilly. The terrain is completely treeless up to 
Sok-Karmala; further south, up to Buguruslan, small oak woods are quite 
common, on deep chernoz•.:m, or on typical gray foresJ soiL · 

The chernoz em in all level areas (approximately 2 5versts south of 
nugul' rna o:nd between ~<,l_rmala and Kudrina) is as ricn a.s at Bugul; ma 
(11 versts north of Kudi ... .J.ha it contains 12.355 o/o··humus). Its constitution 
is also unchanged, the only difference being that the local soils are some­
times underlain by multicolored marlsjn~J.~i!d of limestones. Obviously, 
hilly localities show the same pattern as north~. of Bugul' rna. 

The very hilly terrain and almost complete erosion of chernozem from 
hummocks (exposing blood -red marls on the surface) ar-JF especially 
noticeable appr-oximately 7 versts north of Buguruslan, 'where thin 
chocolate-colored soils3 predominate even in low-lying areas; these 

1 Soils of hilly localities in the llugul'ma Disirict wert• dcscr.ibcd to me at the" zcmstvo" office as "loams 
or sandy loams." Thl· local "zernstvo" 1\·orkc_'~ explained that thl'Y did not identify tht•sc soils as the loams 

a:td sanJy loams of northern l~ussia: tllcy re~ardc•d it as" also chcrnozcm but with pebbles or with a reddish 
tin~;L'," obviously du,• to an admixture nf parent rock. Author. 

< An:tiysc·~ of all th<'S<' soils :md rocks arl' l~ivcn below. 
' ()n till' otill'f h;:;nd, I lh ice observed slumped chernoz,•m rc<Jchin~ 1 1/t S<lZiil'llS rl. ~: rn] in thkknl'SS in 

dl·pr,·ssrons north of the Sok-K.uir1;tla station . 
. ~-.-_-' 
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soils contain numerous inclusions of unaltered bedrock . 1 

En route from Buguruslan to Buzuluk, the terrain continues very elevated 
nearly throughout (the road runs over the upper reaches of the Bol'shaya 
Kinel. Malayai<inel, and Kutult1k rivers), but it is much more level, · 
especially south of Zimnikhi station (Buzuluk District). From the upper 
reaches of the Borovka River and up to Buzuluk ·a very typical steppe 
stretches. I saw a forest only once between the villages of Aleksandrovka 
and Berezovka in the basin of the Borovka River; th.e forest waH unusual 
in being composed of pine and occupying an enormous area. 

In this [fcrestedra-rea tne s0ils were naturally very sandy, light-gray, 
thin (not exceeding 9 in [23 em}) and low in humus (less than 2 %) . Very 
characteristically, this very a rea (upper reaches of the River Borovka, 
near the boundary between the Buguruslan and Buzuluk districts) seems 
to be the borderline betw ~· ~n typical chernozem soils stretching north, 
toward Buguruslan (soils lyin.~ 5 versts south of Buguruslan and 7 versts 
south of Nikol'skoe contain 9--13% humus), with a possible chestnut tillge, 
and the sandy and sandy-loarr"y soils stretching southward to Buzuluk, 
gray or dark-gray color, with a humus content not exceeding 7 o/o. This is 
.the case despHe the topographic conditions which are far more advantageous, 
pedologically, in the Buzuluk Distrrict in comparison to the Buguruslan 
District ~ I Jully understood thi&'circumstance only after stud~ring the 
geological structure of the right (second) bank of the Samara River at the 
town of Buzuluk. The high tluffy steppe bank i.s mainly composed of 
red -brown bedded sand, replaced by a finely granular conglomerate in its 
upper third; the sand and the conglomerate both contained a profusion of 
calcareous inclu13ions. The entire structure is topped by' weathered, loose, 
calcareous sandstone (reaching -1 sazhen in thickness) which form a direct 
transition to soil. 2 The same rocks probably continue further northward, 
up to +he village of Aleksandrovka; beyond this point and up to Buguruslan 
the gullies and ditches dihplay only variegated marls. 

In order to complete my description of this territory, it should be added 
that the banks of the Bol'shaya Kinel and the Malaya Kine.l {at~Buguruslan 
at Nikol' skaya station) and of the Samara River (at BuzulukLare identical 
in topography and pedology, to the banks of the P' yana and the Tesha in the 
Nizhni Novgorod Province; the similarity is such that in both cases the 
southern slopes are gentle and covered by chernozem. 

A table of the soils which I sampled over the entire route from the 
Kama to the Samara follows. 

1 The foll01dng note• by ~lr. Lou~: on chcmozcm of tile Belcbl'i District (bordering on the Buguruslan District) 

may st·rvt· to supplement our description of the soils in hilly, calcareous" areas: "This chcrnozcm lies on a 

calcareous form<Jtion and on el.:-vated areas. The sui-soil is undoubteqi
1
y marl, ~labs of which arc scattered 

l'VL'ryl,·herc·, t•spccially on heights. Thcst• slabs arc •·vcn found on thir surface of chernozcrn, which is 

strcl\'ll \dthgrains of marl,. mort• on dcvated than 011 lol\·-lying areas. Calcarl'OUS subsoil rhus cannot be 

rq.:.1rdcd as hampt"ill~cb;~·.•ilo;;;;rn formation. I was surprist•d to find the same flora there as in southwcstertJ 

Hussia. Thc Bl'k·oZ.f~1ildcPavlo~rad distrins arc quill' far apart, but in both cases the sarnt• sainfoir~. the 
vvtcl: .wJ tht· cloVl'r varieties gww abur:dantly." l.otle adtls that the cht·rnOZl'm 1..-ith ;m appreciable 
;~drnix!tirL" of lime grains in tilL." subsoil yidds very rich wheat c!nps. See Trudy VEO, p. '287, /\larch 1879, 

2 Somt· points on the slopes of this bank toward the Samara valley display layers o~ 'umpcd chcrnozcm 

rv<Jchillg ~ sazhcr_ in thickn~·ss, r('pcatcdly interbedded ~o.·ith Triassic ( 1) sands. Author. 
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Thl~lf,ness ' Hygrct.eop!c 
> Lopaiity Composition · Sam ;1llng s.!te Humus, "/o 

' 
. ·" 

water, "/r 
' 

,.. 
. -. 

6 venri sou<heut of 
'. •I .'.-<. 

2' ~ ~· Loain. ' l.eve'l,:f.lowland 11.313 7.906 . ,. ,'- -
Orlovk3.0c:,Menze1fmk •, [71 crhJ 
District 

' •, 

7 -~ v_ersts north of -· Edge of deciduous forest, 1''.'· ': 7. 788 5.044 
I 

[30cmJ Seltovo, Menzellnak level field " ; 

D!ttrict I 

15 v~ms nmtheast of - L!evel virgin land 2' 2" 1Q.845 9.624 
Ver~hnli Tabyn, Jl.1en-

·I. -
[66,c'm] 

ze lln-sk Dls~ric t 
2 versts '·north of Bol'shol 

. ' 
Level glade amidst -

~· 6" 11.728 8.375 -
Tolklsh, 'Ch!stopol felled oak fore$t [76 em] 
District 

Talgll'dlno, Me~Zelinsk Mi!rly Level ·top of a. broad l'-1' G' approx. 13 8.142 
District hill, -past~'~e [30-46cm] r,.. I" 

10 versts s~uth of Chuba- - Top of a gentle slope; 2' [61 em] 7.360 -
rovo, Menzellnsk pasture 
District 

Albashevo (No.2), Birsk - - - 15.502 7 .o ll 
District 

Aibashovo (No. :1) - - - 14.218 8.296 
7 versts north of Bugulma Loam Virgin land at .:he edge 1. 7" 15.423 10.5\17 
. . 

of a deciduous forest [48cmj 
11 versts south of So!t· - Level forested area 2' 12.355 10.245 

Karmala, Buguruslan [61 em] 
District 

5 versts south of Bugurus- - ~asture iD the middle of 2'4" 13.070 5.405 
lan very gently rolling (71 em) 

slopes ---

7 -8 versrs south of - Level feathergrass stepr;e 2' 2" 9. 785 9,566 
(. 

N!kol'skoe, Buguruslan (66cm] 
Di•trict 

Between Aleksandrovka Sandy Fine forest in the middle 8-9" 1. 727 1.290 
and Berezovka, Huzuluk of a very gentle slope (20-:G3cm) .. 
District 'J 

5 versts north of Tverdi- Sandy-loam Steppe with tall weeds 2' 6. titi2 3,234 

lovka (61 em) 
5 versts north of Buzuluk - level plowland 2' 9" 3.4.'58 3.8.'i4 

[1:14 em] 
... 

As above - Level old-fallow land 2' li" 2. 762 1.8001 

[7ticm] 
-

1 It Is worth noting that according to Information supplieJ by the "zernstvo" offices at Cnistopo1 <>nd 
Bugul'ma, the best chernozems are found in the southern parts of the Jistricts; according to the same 
information, the best soil in the Buzuluk District lies north of the Samara Rivl·r. --Author. 

I noted a much greater variety in topography, geology and soils between 
the Samara Hi ver and the lower reaches of the Bol' shoi Irgiz Hiver, in the 
southern part of the Buzuluk District and in the northern (larger) part of the 
Nikolaevsk District. 

The northwestern part of this terr-itory is generally elevated, almost 
~ntirely occupied by the smooth spurs of the Obshchii Syrt; outcrops of 
at least three formations occur - Tdassic, Cretaceous and .Jurassic; 
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·: i'ninor forests still occur and running water is plentiful. The southeastern 
part, on the other hand, is low and mostly steppe, with a strong predominance 
of Aral-Caspian formations1 and very rare forests or flowing streams. 
'I"hese factors have cer'tainly influenced the character of the local soils. 

My route of 1878 mainly traversed the northwestern part of the territory 
and the southern half of 'the southeastern part. From Buzuluk I headed 
due south on the road to Ural 1 sk. Almost as far as Ar,tdreevka (65 versts 
southward) the road ran 3.long the left bank of a typical floodplain of the 
Bl,lzuluk River; the textain is nearly s~eppe over the first 40 -50 versts, 
covered by chernozem with a distinct chocolate tinge, reaching 2 ft [ 61 em] 
:ln thickness~- we travelled over the remaining 15 versts thr'ough a flat, 

, I , 

lake-like broadening of the Buzulul{ River valley, with loamy chernozem 
covered by a gray sandy-loa'my deposit 1/2-: ft [15 -30cm] thick. A 
sample which we took 3 versts northwest <CJf Andreevka, in an insignificant 
depression overgrown by feathergrass contained 11 .582% humus. Andreevka 
itself, which is situated on a slight elevation, is almost surrounded by hills 
,with reddish-brown soils {termed solonets by the local inhabitants) which 
contain only up to 4% humus. From Andreevka, via Pokrovskoe (Buzuluk 
District), Muratchitda (Nikolaevsk Distri('t), 1\Iorsha, and up to Bol 1 shaya 

,·s Glushitsa, the country is mostly rolling', the rather low undulations usualJy 
covered by gray-chocolate soils up to 1ft. [30 em] thick, strongly admixed 
·with particles of hardly altered bedrock (solonets). Samples from 
Pokrovskoe and Muratchitsa contain 6 -7% organic HUbstances. Nevertheless, 
in low-lying areas of this territory more t]pical chernozems are common, 
=r,~aching 2ft [61 em] in thickness. On the basis of the str.~ucture of the 
Koralyk River banks (at the village of Koralyk) and of the Bol 1 shoi Irgiz 
Hi ver banks at Glushitsa. the structure of this terrain is as follows: 
various sandy rocks in the lower hor-izons, yellowish -white (Jurassic '?} 
marls in the uppr;;r horizon, soils lying over the weathering products of 
these marls. Southeast from Glushitsa (via Pestravka, Gusikha and 
Tavolzhanka) toward Nikolaevsk, the terrain becomes almost completely 
ltorizontal and of steppe nature. The so-called solonetses (yellowish-gray 
soils 1 I 2ft,. [15 em} thick) are very rare. Chernozem is almost everywhere 
dark chocolate in color, reaching 1 1 I 2 -2ft [ 45--61 em] i~ thickness and 
with 10.3% humus; :.t is especially typical between Gusikha and Ta volzr anka, 
underlain by loo~e yellowish-red loess. 2 

Just south of the last station toward Irgiz, at Nikolaevsk, the soils bJcome 
progressively thinner, redder, and lighter in c~:~?r; they are identical in 
the environs of Nikolaevsk. 

1 On the basis of the ch;~r:~ctcr of soils, tlwsc formations may also bt• assumed to occur sporadically in 
IO~'>'lant.!s in thl' northeastern area. 

2 According to 1--lr. Soiomin's tiL-scription, the same soil, s;~mc ground, and same topography arc obSL•rvt•d 

throughom ~he 150 vcrsts between Tavolzhanka and Samara. He took a soU sample at Titcvka (Samara 
District), '2 Jt 6 in [76 em) thicl< and with 10.48'7ohumus. He reports only the area south of the Mocha 

Hivt·r ( appro~·lm.1tely 10 vnsts across) ;.slow, 1dth brownish-gray, and in places \dth solonchak soil. 

The comparativdy high hu:nus conrcm of till· local soils (Pt•stravka, Titovka, etc.) is due to the very 
c;llcarcous ]urassi(' marls 1\hicll OC('llr w plac.:s. S intsov. Otcllct. po ~:.kskursiyam, proizvcucnnyrn v 

18-4 ~· v S.uatovskoi i Samarskoi gubl·rniyakh (Report on the Excursion 1\ladc in 1874 in the Sarat(?V and 
S.11ll<Ha Pwvincl'S), pp. lfi-~~. 
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I took the following samples en route from Buzuluk to Nikolaevsk: 
. 

LocalHy 
Compo-

Sampling site Thickness Humus, "io 
Hygro:;copic 

· sit ion ., w atcr, o/o -- . . 

:~ versts northwest of Loam In a slight depression over-
..,, 

11.582 9. 504 
Andrecvka, Bu zul:Jk gro~<-·n by fcathc•grass [61 em] 

District 

On the ou tsk ins of - In the n;Hrile of a gentle 8" :1.815 2.842 
Andrccvka 

'; 
slop(~ 

-
[20 em] 

5 versts soutln,·cst of - 1\!.uly soi 1, plow land 1' -I' G" 6.915 3.105 .. 
Pokrovskay a, Nikolaevsk [30 -46 em] 

District 

9 versts south of Murat- - Level pasture 1' 2" 6. G~?, 5.144 
chitsa, Nikolaevsk (:35 em] 
District 

Pestr avka, Nikolaevsk - Virgin steppe .... 1o.:n8 5.44 
District [61 ern) 

1\s early as 1844, Mr Leopol' dov notea the principal characteristics of 
the Novouzensk Territory. Except for its eastern side, which includes' 
part of the spurs of Obshchii Syrt, it is an endless plain almost throughout. 
with a total absence of forest. Excluding the Volga, all the water bodies 
are quite malodorous, saline, and unhealthy; pits or wells also do not 
yield pure water because of the solonetsous nature of the grou1id. The 
soil in the Novouzensk District is of three kinds~ silty, clayey-chernozemic, 
and, in certain places, also sandy. Silty and clayey-chernozemic soils 
are 3-6 vershoks [ 13-2 7 em] thick. 1 I found no true sod throughout the 
Novouzer.sk District; bald patches of red -brown soil appear among the 
sparse sagebrush and saltworts. · 

In some plaees, solonetses stretch for versts. In July 1878, at a 
temperature of 30-40°, the Novouzensk steppes appeared almost completely 
bare, espe~ially in their southern sections. Jt seemed unbelievable then 
that "Bcloturka" wheat could yield 2 5- fold and more the am'ount of seed 
in a good year, yet this is so. Such is the richness of young virgin soils. 

The depressing monotony of the Novouzensk District is due to its 
\ waried geological structure, in addition to c·limatic {'Onditions. According 
to the latest investigations made by Prof. Shtukenberg (Stukenberg), 2 

"instead Cif the variegated and purely Caspian sediments indicated on the 
map, a freshwater formation of clay occurs between the Volga and 
OLzhchii Syrt (at least between Pokrovskaya Sloboda and Balakovo on the 
Volga on the one hand, and Novouzensk on thC' other hand, over a distance 
reaching to 200 versts). This freshwater formation consists of loess -like 

: clay and finely stratified clay and sand; these bcds contain freshwater shells 
nearly throughout, including Planorbis marginatus, P. spi rorbis, 
several small speci!.:'S of P a 1 u din a , a small C y c 1 as , C'tc. The days 

1 
l.t•opol'dov, [A.]. Zhurnal ~lir11s:c:rstv<J gosuc.larst'JL'IlllYI<h irnusllCI!estv [Vzglyotd n;r Novouzl'nskii okrug 
Saratovskor guhcrnii (A Vit•h· of tht• Novouzcnsk District, Sar.1tov Province). J Part 11, pp. ~·~J-:Hi. iS44. 

"Htc!J, Jeep clil·rnozl'lll mainly CCl'llrS in hollo1,·s ;1:1J on slopL'S to~>·arJ rivl•rs; hol,·evt•r, it too produce~ 

~·.oodcrops OVl'r th'O or tlHL'C yc~rs, and then becotnl'S Jcp!C'tl'J. Silty soils occur only in tilL· Voll•.a arc·a 
h hq,L· sandy soils occur rwar tilL' Erusl;m Hivvr. ·· , 

S lJ ~11 k l' nbc r ~·, [A.]. C.eolo~iclJ,•skil' issledovaniy;, 1~71 g. Prl'dvaritc l'nyi otc!JC't (C:c·olo~il'al [nV<'S!If!.l­

t 1nns of 1~~·~. ,\ l'rl'lirninary f<L·port), pp. ·; -S [Tr:1Jv obslichestv;t L'Sil'stvoispyrall'ki p11 Kazanskorn 
llllivc·rsitctc, Vo I. L:, No. 4, K a ;.an. l ~~ ~. 1 
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also often contain marl aggregates. similar to those typical of loess -
gypsum crystals and aggregates. The rivers and gullies in this area expose 
exclusively freshwater strata, which overlie saliferous clay at only one 
point (the Kushum River, village of Ilyuzen, approxim'ately 40 V\'':t~sts from 
Balakovo)." 

Without discussing the origin of these rocks, I am yet able to confin •. 
their very widespread occurrqnce in the Novouzensk Distri~.t. However, 
I found freshwater shells in these rocks only twice, in the ba:ni~s of the 
Irgiz at Nikolaevsk and the banks of the Bel' shoi Uzen at Novouz,ensk. 
Moreover, the very frequent occurrence of solonetses and brackish well­
and river waters suggests that these rocks are saline . 1 

Henc~, a detailed description of my trip from Nikolaevsk to Novouzensk 
would be superfluous, and only a few most striking facts are noted below. 

On the right bank of the Bol' shoi Irgiz, at the outskirts of the L")wn of 
Nikolaevsk, a depression gradually sloping toward the river contains a few 
clay pits in which the grayish-brown soil layer, 1ft [30 em] deep, is 
underlain by light-yellow nonstratified clay abounding in oftt!n hollow 
calcareous concretions and small, very fragile freshwater shells; it is 
2 sazhens [ 4 .3m] thick. 

Approximately 1 1/2 versts from the town, en route to Balakovo, thi~ 
depression is limited [on the northwest?] by fairly considerable heights, 
one known as Mayak. An excellent view of the i'ollowing section is had in 
a lAcal stone quarry on a level, elevated steppe. 

A. Chestnut-brown loose chernozem with rare, very small, angular 
calcareous pebbles, 7 in [18 cmJ thick, with a G .455% humus content and an 
11 .14% CaC03 content. 

B .. Transition horizon, reddish-yellow marl abounding in identical 
pebbles,' 6 in [ 15 em] thick. 

C. Yellow and white (Permian) marl, 5-6 in [13 -15 em] thick. 
This was first followed by soft, clayey limestones and then by pure 

dense limestones. 
The country stretches unvarying from here to Novouzensk. over more 

than 150 versts: an endless, very genUy :i·'olling steppe covered by sparse 
stunted sagebrush, 2 where the ditches reveal only red- brown loess clay. 
In fact, soils in this area are of two types: a) darkish-gray or chestnut 
on ridges and b) red or brown solonetsous in depressions. 3 The relative 
amount of the latter increased progressively toward the so'-tth. However. 
dark soils are often abruptly replaced by reddish soils even on perfectly 
level terrain and vice versa. F0r instance, one half ofthe peasants' soil 
at the Hodniki station (33 versts south of Nikolaevsk) is saline, while the 
other half is 110nsaline; some wells in this locality are fresh, while others 
yield brackish water. Generally, along the entire route from Bol' shoi 
Irgiz to Novouzensk the water in most springs is rich in various salts, 
whereas in hollows rainwater usually remains fresh. 

All these phenomena are natural and reaaily understandable if all local 
grc.unds are assumed to have been saline in the past, and been meanwhile 

ttnforturt.Hdy, analyses of all soil~ from the Novouzcnsk District, entrusted by tht• Free Economic Society 

ll1 1,1r. Kostychl'v tine,· Yt·ars a~o, arc as yet incompktt•. 

In the fat'c of su<.:h poor t•xist ing vegetation, douuts arist· regarding the naturc of former vegetation, when 
tilt• salt content in the soil ~>as incomparably higher. 

3 In some pl.1ccs in rile vic1llity ofCirlov-Gai, the <.:hestrHn soil is .<!so covered by a gray soil 1-:l in. 
[~'.c) -"7.t) em] thick, <~pparl'ntly of subaerial origin. 

27n 



completely leached out in certain places. At certain points, leaching has 
occurred in subsoil horizons as well, while at other points it occurs on'ly 
on the surface. 

The entire region of Novouzensk, within a radius of approximately 20 
versts (toward Aleksandrov-Gai and the Uzen fortress) except for very 
small, rare areas, is occupied by red and reddish -brown soils, mostly 
saliferous, and only slightly colored [by humus]. Their thicknees is 
3-5 in [8 -13 em], and a transition layer. is quite indistinguishable. The 
subsoil j_s, as before, Nikolaevsk loess reacning 3 sazhens [6.4 m] in 
thickness in the banks of the River Uzen. 

The following table gives an idea of the monotonous character of soils 
in the Novouzensk District. I shall remark only that, except for the Orlov­
Gai solon,:hak, the samples are of the best soils in the territory and were 
taken from elevated sites. '~ 

Locality 

Nikolaevsk, on Mayak 

5 versts south of Skrehnits­
kaya, Novouzensk District 

Osinov-Gai, Novou zensk 
District 

3 vcrsts south of Orlov-Gai, 
Novouzensk District 

5 versts south of Odov-Gai 

Novouzensk 

Composition sampling site 

Marly I Steppe, pasture 

Loam Pasture at the st~mmi_t of a 
very gentle slope 

Level elevated field .• JJ 

Steppe 

Soh1nets As above 

Solonets ( 1) As above 

B. LEFT BANI< OF THE VOLGA 

Thickness Humus, "/o --
1' 6" 6.445 

[46 em] 
1' 1" 4.193 

[33 em] 
1' 11" 5 .. 325 

[59 em] 
2' 4.799 

[61 em] 
'6" ~:. 769 

[15 em] 
5-6"' 3,030 

[13 -15 em] 

Bolga.ry (Spat sk District), Chasovnya and Khryashchevka 
(Stavropol n~ strict), Dukhovnitskoe (Nikolaevsk District) 

and ?okrovskaya (Novouzensk District) 

Prof. N. A. Golovkinskii was first to sort out the extremely complicated 
and very variable ,~eologkal structure of the left bank of the Middle Volga. 
He divided all the sediments in the area adjoining the river (5-1 0 versts 
and more across) into three horizons, according to the three terraces. The 
lower terrace is the meadow floodplain, the middle terrace largely lies 
above the level reached by the highest springtime floods; finally, the upper 
terrace rises 150ft [46 m] and more above the Volga. The oldest geologically 
are those terraces whieh are relatively highest. The meadow and middle 
terraces are composecl mainly of sands and sandy loaffi§, while the upper 
terrace is composed at its base of sands and, higher up, of clays and loams . 1 

1 Go I o vI< ins k f· i. 0 posJctrrdchnykh nhrazovaniyal<h po Volge, v ec srcdnt•rn tcchl'nii (Post- Tntiary 
Formations on the Middle lol~a), (Kazan]. 1865. 
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Prof. Rozenl and Shtukenberg2 sub~equently differed from N . • A.: 
Golovkinskii concerning the origin of the upper terrace. but agreed with 
him in regard to the (a) p2)sition and (b) age of these te-rrac•.:s. Therefore, 
both (a) and (b) must be accepted as a fact: I was r.epeia.tedy convinced of 
thi.s during my Volga excursion of 1878. ·' ,· 

Obviously, this structure of the l~ft ballk of' the Volga has influenced the 
character of the local soils, as is evident froin the following examples. 

B o 1 gar y. It is !mown from Prof. Golovkinskii' s work that the upper 
terrace within the boundarie5 of the Spassk District 1'passes east of the 
town of Spassk .toward Bolgary; the middle (sandy) terrace on which the 
town stands'·stretches fairly far to the west, towarq the Volga, where (6 
versts WSW from Spassk) it forms a steep slope 15 -20ft. [4.6 -6.1 m] 

I 

high bordering on the meadow (lower) terrace. " 2 The same essential 
pattern is found, though on a smaller scale, between the Volga and Bolgary. 
The meadow terrace soils are all deposited and thei'r constitution is of 
the Kachnino type (p. 103). A sample, which I took on the second terrace, 
1 verst northwest from Bolgary, in a foree.tglade proved to be gray sandy 
loam, 1ft ·:.1. 1 in [58 em) thick, with a humus content of 5 .432%. 4 

C has o v n y a . I crossed the Volga at Simbirsk to the village of Chasovnya 
at the edge of the middle terrace, and proceeded due east over the old 
Orenburg highway. The highway runs along the second terrace for six 
versts, and crosses three sandy dun~-like elevations and three depressions 
with loamy soil. These depressions are reminiscent of dried oxbow lakes, 
one of them still flooded by especially strong spring floods. The terrain 
rises again at approximately the seventh verst (the third terrace?) and 
then the road enters the perfectly level Samara-Orenburg steppe. After 
travelling about 5 versts east over the steppe, I made an ,artificial section 
on the virgin steppe with chernozem reaching 3ft 11 in [1 .2m] in thickness. 
Local soil appeared to be very typical chernozem in situ, but when investi­
gated was found to contain much sand, and only 4.838% humus. 

K h r ya s h c he v k a. Somewhat below Sengilei, the Volga rece::-es its 
left tributary, the Cheremshan. Approximately 2' versts from the Cherem­
shan' s mouth lies the villaee of Khryashc::hevka, famous for numerous finds 
of mammoth and rhinoceros bones. Oh the basis of the structure of the 
left bank of the Cherems:han, at this point 40-50ft [l2-15m] high (plastic 
bluish or red clay at bottom, bedded sand at top), the environs ofKhryashchevka 
may be assumed to overlie ancient h::.custrine-fluvial (second ter1·ace ?) 
deposits. I took a sample of darkish-gray soil in the steppe about 1 verst 
northeast of Khryashchevka, somewhat higher than the Cheremshan bank; 
the soil, 2ft 4 in [71 em] thick, contains 3.370% organic substances. 

D u k h o v nits k o e is opposite Khvalynsk on the left bank of the Volga 
in an area not flooded by the river. P. A. Solomin, who visited this area in 
1878, took a soil sample about 1 1/2 versts east of the village on a. 
perfectly level plowland. In appearance and constitution, the Dukhovnitskoe 
chernozem is perfectly analogous' to the Khryashchevka chernozem; it is · 

1 Rozc n. 0 poslctrctichnykh obrazovaniyakh po Volge i Kame, v Kazanskoi gubernii i dr. (Post-Tertiary 
Formations on the Volga and the Kam-1 in the Kazan Province, etc.).- [in book: 'Trudy chetvertogo 
;'czJa russkikh estestvoispytatclei v Zazani", No.'2, Kazan. 187fl,] 

% s h t u k c 11 b c r g. (bid. 
3 Go I o v k i 11 s k i :. Ibid. , p. 59. 
4 The Bolg.1ry sarnple containL·d parti<:ll's of charred h·ood, In spite of the painsr.aking separation of the 

chuco.1l, this adrnixtur,· rnust hav•· affectcd the tL'SUlts of humus dL'terrnination. 
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only on. the western margins of this forest "island'', toward the Borskaya 
staUon and Marychevka; the soils become more sa.r..:iy-loamy in nature and·· 
darker in color, especially·be:t\veen the two stations just mentioned. As in · 
any other sandy and forested area, small bogs and dtine eand hills some­
times covering even sandy da·rk-gr-ayish soils are often visible,· · 

·West of Marycheyka, the Orenburg railroad leaves the Samara valley .and 
5-6 ,vers,ta past Bogatovka ~tatio11,-it emerges onto arl, elevated. gently· . 
rolling steppe,·. stretching to Smyshlaevka station.{25 verstsfro.m. Samara). 
The shallow gullieR and ditches display only rt:?~; 13:cim~times stl"ongly~ marly 
clay. At first, -the soil ia -brown cher_nozem,.;_ilt}:_thicker than' 1-l;:f/2 ft 
[30 -4~cm]; it is replaced by a-rp.ore typicaf~ch~rno~em reaching 2 fL . 
[61 em] in thickri~ss. - The fil'st:'kihd is repr~sented by -soils- of the··vu~·l!-ge 
of Krivaya LukaJSamara District),. and the secqnc,i,kind -by soils in the 
environs of Samara (see. table) .. Chernozem:·does not cover thi,s area .. 
continuously; in rtiany places; especia:lly .in depr~s·sions ::, fairl)r)S>:~·.ge 
solonchaks occJr; and are described by Soloi!iin as f191lows: "TlH.s is hard 
earth, cracked by thE: heat, wit~ 2- :'tr~_in;gray or browri vegeta~ layer oyer~·. 
grown by poor, sparae, and usually stiff grass, •..vhicp is·oftenltc.,tally:.­
absent. Such places are hungrily set upon by she,ep''cind horsesi .. they yield 
corn crops only in very rainy yea!:'S ·anp even theri 'h.arVe?tS are ~oor. II . 

Solomin observed suqh saline patches near tl\e.·villages ,of Egor'evskoe, 
Grachevka and Marychevka, sometimes stretching over 300 dessiatiries 
[372 hectaz:-es]. · · · '· I 

The town of Samaral is on the eh;vated left bankof the Volga which is 
-higher than the right bank at this point2' a,d is a fairly rolling terrain. My 
observations of ditches and gullies nea.r the town revealed only fairly loose, 
light-yellow loess reaching 2 -3 sazh~ns [4 .3 -6.4 m) in thickness. Howevi'r. 

·only 3 versts from Samara, at the side of the road to Buzuluk, there is a 
typical Triassic sandstone and conglomerate, c~mpletely analogous to the 
Buzuluk rock and cover( i b~/ loess. I performed two soil measurements in 
the neighbo~hood of Samara, one at the St. Nicholas monastery, with 
chernozem 2 f,t 7,1n [7 9 em] thick, and the other in the steppes approximately 
2 versts tow·u;d Orenburg, 'at one of the highest points of the locality, where 
soil thickness' is 2ft 1 in [64 em) and humus content 10 .494o/o. 

VVe shall now deal with the Buzuluk -Orenburg area. 
ChasiavskiL1s map indicates for this area, along the left bank of the 

Samara River, first ordinary chernozem, then rich chernozem, then again 
ordinary chernozem, and finally, from the approximate region of the 
Sorotskaya station stony areas and northern clays and learns. The soils of 
this area are in fact distributed quite differently. 

In the first place, it should be noted that throughout the area the railroad 
runs along the left, southern, gentle slope toward the Samara River; the 
right bank is steep and bluffy and·its soils are therefore far from normal, 
containing a large admixture of unaltered b~drock. At the same time, the 
left bank of the Samara (except for the lowlands nearest Buzuluk, where 
apparently typical chernozem reaches 2 1/2 ft [76 em] in thickness yet forms 
a gradual transition to lo~my bog soils) displays the following pattern, 

1 From Smyshlyaevka to Samara the road traverses a very hilly terrain: chcrnolem h:!s been washed away 
from the heights, and the slopes arc sometimes occupied by minor deciduous forests; roils a·e mostly 

abnormal. 
z Fnr this rt'a5on, I did not include the Samara chernozem among soils o.' the riv'!r terraces. Author. 
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~~;~·;J'-1f.~:;~j;,c:; ·;:; ~pf~;tl~i~Ee~·ely 't9 the Novoser.gievka station (Buzuluk District): gently 
~~~~tfqf$ · ~~:·:·;*,opir(~·:tg·cr•ain, covered by feathergrass, ·with red or whitish very marly ., 
~~;.-X;,, :('i':.j';;:;~: .. ,_:;J9am .s~bsoil. ·In some places the soils are fairly dark (of .the Soroki type, 
~~>:·i,':}:;-;~1.::;.;-s;;;~ below); with a .. strong chestnut shade, reaching 1 1/2-2 ft [45 --'61 em] 

1.'tfr.{?1~f4.J:' .'iti thickness, and in some places (even on level areas) chocolate-reddish, 
. '•:' )J)':·':;, ·--~ · _ · 1/2 -1 ft [ 15 ......:.39 em] thick. In yet other places (especially on slight hills 
r ~~:-.:~~~--i_1. · ·... , , . · 

~t~lA::' · }?etween Sorotskaya and Gamaleevskaya) chernozem disappears, and is 
f.0fLE?::, . replaced by soils identical in color and thickness 'with the Nov'ouzensk soils. 
~!;j:;~ ., ..... , .. Detailed investigation is necessary to determine the boundaries of all these 
~1;, '> soil var,ieties ai)d to elucidate the immediate cause of their existence. 
~f."lf ':, ,,.- .- The 'pattern is_ es's~ntia:lly t~e same in th~ envj~ons of Novosergievka, . 
~-·.;:.-':'" ,, iiJthot~gh the terrain,r1ses cons1derably and 11 1slets11 of very typical chernozem 
~: , .. are visiBle (see below). 1 From Novosergievka to Syrt station and part-way 
~·\: _:-./· , to Kargal~~ th~ count:y .becomes progressively ~ore hilly and el~vate.d, with 

l
;:·"r numerous~1solated, d1st1nct d.omes. Chernozem 1s absent from· h11ltops, 
_':~ and _pres~nt in d.epressio. n_ s arid on gentle slopes, dark-gray (Novosergievka 
~ " .. typ~Vand sometimes reaches a tnickness of 2ft [61 em]. 

1,~, 

f("· 
<::: : (; 

f 

(j 

0 

T,abie of soils which I sampled bitween Samara and Orenburg. 
-

.] ' Thickness: -
.. , 

c I c .. feet, 
'. Hygroscopic 

. Locp.Hty Ccmpooitioil Sam~·tling site incl1es Humus, o/o 
·-:...) [anu cemi-

water,% .. 

-_ . meters] 
.. 

2 versts east. Of samara Loam Steppe 2'1" [64] 10.494 5,178 

.At th~7,village of Krivaya - Fe a the rgr ass steppe 2'4" [71] 7.616 4.23 
·Luk~a,- SC?mara District ,, 
Mar)rchcvk2 

,._I 
Buzuluk 

1 
•. Sandy loam Plow land adjacent to a 2'6" [76] 5.018 3.225 

Oistrict solonchak 
Sorotsk<\Y a, Buzuluk - Level p:uture 2'3" [69] 6. 701 4.485 
District 

, .. 

Novoscrgif!vka, Buzuluk ·::Loam -- 1'6" [46] 10,033 4.557 
District . -

Orenburg " Sandy loam <~tcppe 1'11" [58] 2.432 ~U21 

Tashla. 1 Orenburg Dis- Loam Steppe 
/, 

2'4" [71] 14.551 ·l. 707 

F.trict, 100 vcrsts north- - ' 

east of Orenburg 
A leksandrovski I Farm - Plow land, in the middle 2'4" [71] 15.013 5,033 
_ncar. if ashla of a gentle incline 
Bulgako'vo -Chebimka, - Long-fallo:-1 land 2' (61] 11.933 I 5.322 -
65 verst~ northeast of ·~' -. -., 

, •. 
Orenburg 

N ikol'sko~:, 50 vcrsts - Plcwland 1'4" [40] 6,073 3,234 
northeast of Orenburg 

1 The sample f;om T 3Shla and the follovling three samples were supplied to the Free Economic Society 
by N M. Mezentsev, ftl)m A. E. Timashcv's estate in the Orenburg DiJtrict. 

.· 

' 

c. EL route r: .. ·om Kargalka t.,oward Orenburg, the terrain becomes lower and 
f!.Seumes an almost pur~ steppe character; chernozem, however, does not 
reappear. Railroad excavations display c.. brownish- gray soil layer, reaching 
1 An e mproyce of the we 11- known Vanyushln brothers reported that the Novoscrgievka che rnozc m uretches 

up w the righrbank of the Ural River at Hctskii Gorodok and Ural'sk. This is readily understood in view 
""· of the comparadvcly elevated terrain. 
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1ft in thi.ckness. The sample· which I took in the vicinity of Orenburg, 
on the right bank of the Ura,l, on a sandy-loamy red subsoil (Aral-Caspian 
formations?) which reached 1 ft 11 in. [58 em] in thickness, had as little as 
2.432% humus. Nevertheless, the table on the previous page makes it clear 
that typical chernozem steppes reappear northeast of Orenburg 50-100 
versts toward the spurs of the Ural Mts. 

The analyses by Voelker and Il'emkov, reproduced in the precedin"" pages, 
arc substantiated by the result~ of chemical investigations performed by 
Messrs Schmidt and Zemyatchenskii, below. 

' ("-

Analysis by Mr Zemyatchenskii [percentages], 
solonchak at Bol'shoi Tolkish, No. 25 

Losr by air-dry soil on ignition . 
Hygroscopic water determined at 1oo•c 

. Nitrogen 
Humu5 . 
Contents of HN09 extr3cts: 

S03 
Cl 

<;:ao 
MgO 
Fe20 3 

,\llOs 
Mnp, 
Nap 
K20 . 
Si02 • 

PzOs. 
C02 (liberated by HCl) 
The residue which remained uncle­
composed by HNOs contained, with 

r;, respect to the air-dry soil: 
Si02 (treatment with Na2CO,) 
s,\02 (preliminary ttcatmcm of res-idue 
with H2S04) 

Al20s+ Fc20 9 

MgO 
Quirtz sand 

30.248 
5.328 
0.804 

13.?4(} 

2.491 
0.064 
6. ,.02 
0.993 
1. 776 
3.496 

0.095 
0.457 
0.336 
0.020 

'• 0.177 

2.882 

0.564 

1.585 
4.994 
0.239 

49.206 

The following statements are worthy of note, in conclusion .. 
A. The entire vast Trans-Volga territory, excluding the nearest spurs 

of the Urals &nd the localities along the left banks of the Volga and the 
Kama1 may be divided into the following belts: a) Knma --Samara, b) Samara­
Bol 1 shoi Irgiz (latitude of its !ewer re:1ches), and c) basins of the. Eruslan, 
Bol 1 shoi Uzen, and Malyi Uzen rivers. 

The Kama--Samara belt is an elevated, proadly rolling plateau, its 
upper horizons composed almost exclusive!-- of different nia1o?1~-.!·cocks 
(Permian and Triassic formations). Running water-an;.rci~,;~~:~iSus forests 

_ are plentiful. It is comparable to the central and southern pcfr~ts of the 
Tambov Province and to the northwestern parts of the Saratov Province in 
its climatic features, character of the seasons, amount of precipitation and 
quality of vegetation. Th~se areas are doubtlessly also very similar in soils. 

1 Asha~ been seen, these areas are sub_1ect to unusual physical conJitions. 
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Analy*es by Mr ¥. Schm ldt, 1 Ufa L ovince, Menzellnsk District -
15 versu northeast of the At the village of 
v!llage of Verkhn!l Tabyn, Ta~gH'dfno, hill-

._ level plowland ~op. pasture 0 ... 
~ 

0 I 

! I ~-
<IJ t:IOI,) - .!! ·~ "g - c:: ... - ~ "' ~"1;1 .... -
Cl) '. 

>._ ) 

£.3 ~ 0 0 ::J ~ 

Locality € ~'a. 0 QJ > .... ) 
QJ ... c:: .!! -- . 1:: E 0 0 '--o- ... ... ...... -. .8 "' ... -a. 0 Q) ~ s; ~ QJ .. 

~ ~ 
<1.1 "' :3 '§~.!l >- <II N <1.1 <1.1 - c "' .. 0 E -s 

~ <ll ::1 - ~'"' E 0 ... ~ r:::· ~ >-- 1:: ... ~ c ..: 0 Qi -c 0 ..... ' c:: .... 
~- ~ 

.. ... ·- _.. ~ . .c .... 
rJ 0 .a Q) ... .... c ..... ) 1,) 0 t:>O .. ' E ..... 

VI .s ' .. c 0-2. ~ 
.... ~ !0 0 0 "0 

@~ Q) ::I ~.c.c 1! .a "' 'El'- c.c u ;;t ... v > > g ~ = ::S I :!j .!;: ~ 
E ·;;; 'El'- . Q /::{ Q) .. V£ tO ... - .c "' ... ·- .= E ~ ·~ 

,.Q rE£ -Soo "' > .. I ::1 
... .-.c-i 

u:>O :--- ·~ .c ~ 8 r~ ... ,...,Q) r:-' r;- Cl)"t:: 
~ ) u ... 

"' Ol .c .. 
• 

No. 8 " 9 10 11 12 13 14 

Sampling depth, inches up to 8" 6-7" up to 9" 20-26" below 26" up to 12" ~ .. up to t.~ 
[20 em] [15- (23 em] [51- [66 em] [30 em] [30cmf8i 

'• 
lBcm] 66cm] 

Hygroscopic water lost at lOO"C 7.906 5.044 9.624 9.268 7.614 8.142 0.810 
by 100 parts of air-dry ;.Jil. - ·-~- - . 

.I . I 
' I .. 

Total constituents in 100 parts soil dried at lOO"C -

Hygroscopic water evaporating 
at !OO-t5o•c. 0. 677 o. 766 d.648 0.864 0,849 0.500 o. 621 

--:.::'1. 
Organic substances (humus) 14. 194 11.693 14.080 9.086 4.433 14.084 :!. 883 
Minera'ri::onstltuents . 

\\ . 85. 129 87.541 8<;.272 90.050 94.718 85.416 95.496 
. KzO 2.163 2,094 ' 2. G-28 1.875 1. 661 1. 769 o. 187 

Na20 l. 293 1.122 l. 119 1.4.51 1. 724 1.485 0.1 12 
CaO 

• C' 
1.516 1. 292 2.003 1. 6,13 4.420 3.783 32.595 

MgO 1.509 1.276 2.3,07 2.625 2.856 2.608 0.441 
Mnz(), 0.014 0.015 0.016 0. 021 0.034 0.026 0.034 
Fe20 1 3.558 3,040 5.031 5.516 6.024 3.905 2.026 
Al20$ 13.860 12.390 15. 000 19.088 19.682 14.039 2.644. 
C02 ·• 0.009 0,035 o. 170 0. 110 2. 936 1. 732 25.261 

P205. 0.257 0. 211 0. 2215 0.128 0.095 0. I '?8 o.o~:3 

SOs o. 0031 0,0027 0.0028 o. 0036 0.0006 o. 0012 
NaCl 0.!}071 0.0026 O.OOS4 0, 0 II 0 o. 0012 0. 0025 (-r 

a) SIO: 2 13.820 i I. 139 18. 18 1 19.248 I 9. 390 14.961} 
b) SiO.' 35.406 51.755 37.860 35.232 39.965 32. 1 II 
Quartz sand lnso!uble in 33"7.- i-fF 11.714 3, 167 3.321 2.250 0.662 0.96! 
CaC01 0.020 0.080 0,386 0.250 6.673 3.936 57.41! .. 
Ca3P20 1 0.561 0.461 0.491 0.279 0. 207 0.389 0. 181 
Residua! -Ca<f 1. 20 I o. 997. l. 521 1.322 0,57 1 1,368 0,347 
Nitro g.,:: 0.504 0.416 o.s1g 0.235 0,102 0,459 
Organic carbon C 6. 788 4.673 6.507 3.156 0.885 5.933 
Humic aPhydridt" (anhydrous= 

c 
=-

10.845 0.6 11.312 7. 788 5.260 1.475 9,888 
Hydration W4tcr of hydrous 

3.2~k silicates which !s not liberated 
at 150"C 2. 881 3.905 2.958 4. 196 
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No. 

Sampling Jepth, inches 

Hygroscopic water lost at 1 00' C 

by I 00 parts of air·Jry soil 

Hygroscopic .,.,·arer evaporating lt 

100-I:=iO'C . • • • • 
Organic substances (humus) 
Mineral constituents 

KzO • 

(Continued) 

--···· ··-----
Samara Province, Bugul'ma District 

Samara Province, 

!Juguruslan Dimict 

7 verm from Bugul 'rna, gently rolling virgin land on the edge I C "' ..... -E o ·~ 
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33 em] 

10.450 
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13.27 t) 

55.822 

1.907 

l c ') nansition -la_y_e_r_t_o-......-------1 
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divided as follows 
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The area between the Kama and the Samara contains the best chernozems 
of the entire Trans-Volga territory, their average thickness (14 samples) 
is 1 ft 11 in [58 em], and average humus content (16 samples) is 9.6%. 
Excluding sandy soils (4 sam;-les) from consideration, as should be done, 
the average humus content rises to 11 .6o/o. The color of soils in situ is 
perfectly black. 

The Samara -Bol'shoi Irgiz b'elt is far less uniform than the first belt 
in topogr~phy and geological structure. Its ~t.stern half is largely composed 
of elevated hilly areas, and its western half is of steppe nature. The eastern 
section ..:onsists principally of ancient sedimentary rocks, and the western 
half of Aral-Caspiart rocks. There is a corresponding difference in climate 
and vegetation. Soils of such areas cannot be uniform, which is the case 
in this particular territory. Generally speaking, the local chernozem forms 
n transition from soils of the first belt to those of the third belt. Soils 
average (16 samples) 1ft 10 in [55 em] in thickness, 8.7%1 humus content; 
color is dark with a definite chestnut tinge. 

The basins of the Eruslan, Bol'shoi Uzen and Malyi Uzen rivers, forming 
the southernmost belt of the Trans-Volga territory are far more monotonous. 
The area is an endless plain, wHh an acute lack of both running water and 
rain, scant vegetation with small varieties of sagebrush' and sal~wort 
predominating and unbearable summer heat which nearly destroys the 
veget&tion as early as the beginning of July; these are the principal and 
,nost common featu ... ~es of the basin of the Bol'shoi Uzen and Malyi Uzen 
rivers and the neighboring Kirgiz* steppes. Therefore, the predominant 
soils are brown-choqolate or reddish-brown, with a large number of 
various solonetses. The thickness of these soils is, on an average of 10 
samples, 1 ft 1 in [ 33 em] and their humus content is 4.6%. 

This territory presents a series of gradual transitions southward, 
regarding the complex of physical conditions and especially soil (as in the 
Gryazi -Tsaritsyn and Balta ·-Odessa territories). 

Locality 
Al20s+ 

Clay 
Quartz 

+ Fc20 3 sand 

,-, 

Krutoe (No. 42) . 20. :n9 38.556 38.885 
Grusht~vka (No. 47) . 21.669 43.277 41.016 
Scirovo (No.9) 15.430 26.943 54.922 
Orlovkil (No. 8) . 17.418 31.832 47.120 
Andrclvka (No. 24). 18.679 35.625 42.303 
KuJrino (No. 20) 19,f)5!J :l6. 386 41.055 
Verkhnii Tabyn (No. 10) 20.031 I 38.158 41.181 
Bugul 'rna (No. 15) 19.:313 41.447 :11. 395 
Taigil'dino, (No. 13) 17.944 3:J. 350 40. 9~~6 
Nikol'skoc (No. 21) 19.631 39.310 40.675 - --· 

1 ExcludinR the Tash!.1 sample:; (4 samples). since they are obviously of the mountainous steppe type of 
chertKizern. the humus content in soils of the second belt is as low as 7o/•. 

• rThcse .1re actu.1lly Kazakh steppes: the Kazakhs wew formerly known as Kirglz-Kaisaks. Tran"lator.] 
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B. On comparison of the average content of organic substances in 
chernozems of southwestern Russia (4 .5%) 1 central Ruasia (8 .4%). and the· 
Trans -Volga territory (9 8%) 1 1 an increase in humus content is noted from 
southwest to northeast; the difference between the extreme belts is 
especially marked. I have said above (p. 201), and would like to reiterate 
that the principal cause of this phenomenon lies in the chemical nature of 
parent rocks; this is indicated by the small table on the previous page. 2 

A comparison of these numerical data with those on p. 201 finds typical 
chernozems of central Russia and of the Trans-Volga territory to have an 
rtverage sand content of about 42%, while chernozems of western Russia 
contain over 68% o2TJ.d; the latter contain about 16% clay, as against over 
36% clay in the former ! It is. thus obvious that the soils richest in humus 
are also richest in clay. This correlation becomes more significant when 
it is borne in mind that those soils of central and eastern Russia which are 
definitely of sandy-loamy and sandy nature contain the sma.J:lest amounts of 
organic substances. ·The chernozems of Glubokaya, Mikriailovo, Samoikino, 
[Prince] Ukhtomskii's estate, Buzuluk(No.23), Berezovka (No.22), and all 
samples of the left bank of the Volga are typical, and also demonstrate the 
factor determining the smaller thickness of this soil than of southwestern 
Russian chernozem. 

C. On comparison of soil thickness in the southern part of the Samara 
and Or~!:iliurg provinces with thickness of northern soils and soils occurring 
on the nc:;>rthern chernozem boundary 1 it becomes clear that the first soils 
(as in ch"Crnozems of sou'thwestern Russia), are too thick to suit t.heir humus 
content. I noticed this at an earlier date3

; it occurs throughout southern Russia> 
It must be principally ascribed to the predominan.ce of perennial plants with 
deeply-seated roots, and is unrelated to thP. nature of ground. 

D. Samples of the richest chernozem normally occurring in southeastern 
Russia provi~e clear proof (contrary to opinions of certain scientists) that 
the color of tbe Permian and Triassic marls has no special effect on the 
color of the soils overlying these rocks. 

E. All the "islands" with clayey and loamy northern soils indicated on 
Chaslavskii' s map in the Penza, the Ufa, and the Orenburg provinces should 
be corrected to designate chernozem.s of hilly areas. 

1 
This avcr;q.;c ~o.·as calculateJ for all :29 samples from the first two belts d the Trans-Volga territory. The 

snits of the thirJ. southern belt arc JiscusseJ in Chapter VI. following our proceJure of describing 1outh· 
~o.·estt·rn anJ cenrral chcrnozem Hussta. 

1 In rhis 11bll' (as on p. ~01), Prof. K. SchmiJt presents the results of quartz sand analysis unJer two heaJings: 

a) sanJ insoluhle In Hf anJ b) SiOz (fl). It is this procedure which makes pcssible an approximate comparison 
,,f SchmiJt's ~o.ork with other analyses where hyJrochloric acid .,.;as not used. 

3 Do k ll c hal' v. Ktwd i ~lavncishie rczul'taty preJprinyatnso VEO is~ll'duvaniya russkog\1 c-!Jt~rnozcrna 
! !)iogrl·ss ·liiJ Principal Hesults of the Jnvt•$tigatlon of Russian Chernozem UnJcrtak;:n by the free Economic 
::<'cit-ry).p.IH. iHHI. 
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Chapter VI 

.NORTHERN SEABOARDS OF THE BLACK AND AZOV SEAS 
AND BASINS OF THE LOWER DON AND VOLGA 

It will be made obvious that this belt, stretching over nearly 1000 versts 
(from west to east), differs from southwestern, central, and eastern Russia 
:.n its remarkable uniformity of principal physical features; its description 
may thus be more concise. Nevertheless, for the sake of clarification we 
shall divide it, according to certain secondary distinctions, into the following 
regions: a) Black Sea coastal area; b) Azov Sea coastal area; c) basin of the 
Lower Don; d) areas along the Volga from Kamyshin to Astrakhan. 

Odessa - Nikolaev - Kherson - DniP-per "plavni 11 

It has been pointed out on pp.l40 -144 that the predominant bedrock along 
this seaboard is the limestone type of Upper Tertiary formations, the Pontian 
stage. Barbot de Marni's map showed that the Pontian stage stretches north 
from the sea over 50 versts and more. It was also mentioned that the 
surface of the stage consists of va.ric:n.ls Recent clays and lcess with a very 
considerable CaC03 content. Therefore, and also because of the slight flatness 
of this sev:board, local soils may be expected to be among the best throughout 
chernozem Russia. However, these generally accepted expectations are 
not borne out by facts. Already Grossul-Tolstoi's map (pp. 178 -180) 
depicts clayey-calcareous soil, bearing unreliable crops, along the 
entire northern seaboard of the Black Sea (20 -40 versts away from the 
coast). G rossul-Tolstoi gives the following description. 

The territory is generally ''covered with a hard, thin, rapidly drying 
clayey-calcareous soil with an extremely insignificant chernozem admixture, 
coloring the soil brown rather than black; the subsoil is reddish or yellowish 
fairly compact loam containing distinct lime nudules or specks. Sparse, 
stunted vegetation appears early in spring, and wilts so rapidly with the 
onset of hot weather (which may occur during spring) that it cannot be 
utilized for grazing. Some of these areas hardly develop any vegetation 
sui table for grazing, and plains or hilly elevations often stretch over several 
versts, covered only with dry, barren clay. "1 Apparently, these conditions 
are even more extreme in its western part, Bessarabia. "In certain years, 
herbaceous vegetation wilts virtually instantaneously; in a majority of cases 
by 15 May it is completely dead, its sole remnant an ashy-yellow or light­
cinnamon brush-like cover. It is very rare that grasses retain some of 
1 G r,l s s ul- T" l s t n i. lbi,J .. fl· ·10. Elcvat~J arc:~s bct.,..·c~n rivers constitute a certain r:xccption, "where 

S.1111c rhHs havt• cilt·rnnzern-sanc!y soil anJ ::rr~·•H cultivahle; hohrvo, grasses anJ corn '-'ilt LlpiJly here 
as l••ell. · 
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their freshness up to 1 June ••. In some years, the inhabitants feed their· 
livt-oi.ock on hay and straw in the middle of the summer, although such 
fodder is stored for winter ... ''I The author remarks, with justice, ''the 
main scourge of local vegetation" is lack of moisture, unbearable summer 
heat, and especially ''southern and eastern winds." Such winds heat the 
clayey soil so that its surface develops a multitude of cracks and becomes 
dusty during the heat of Suir.~mer, and even in springtime. "In very hot 
summer weather, 12 ~ 16 hr -5uffice 'for extreme desiccation of the top so'il 
layer, even after the heaviest rain. "2 

These physical conditions are strikingly analogous to thor.e of the 1'\ovouzensl< 
District~ Therefare, the following question is quite justiiiGl,}Jlt: which 
source of organic matter is most likely, under these conditions, for the 
formation of chernozem? 

I recognized the overwhelming i:m,portanc.e of climate in the origin of 
Russian soils as early as 18773 ; yet', I began checking GroRsul-Tolstoi's 
observations with special interest in 1878. For this purpose, J traveled 
along the highway throughout the seaboard territory, between Odessa and 
Kherson. };ll'~ highway runs along the very coast of the sea between Odt'?ssa 
and Koblevo station, and at a distance of 15-30 versts over its r~maining 
length; I was thus able to examine all the principal sections of the seaboard 
strip described by Grossul-Tolstoi (see above). 

- Sampling 
Locality Composition Thickness Humus, ·;~ 

llygroseopic 
site ~er, (~_···~ --

2 versts west of Odessa Loam Steppe 1'8" [50em] - -
Gadzhibai timan, ncar 

the sea • . - Le•.re I 1'9" [53em] l,55U 3,4 ·;g . 
pasture 

At Kobi.::vo'station, in 
the vicinity of thP 
Tillgul timan. . - Steppe I·~ .. [35 em] - -. 

Sositskay a . . . . Marly Steppe G" [15 em] 
Nikolaev. . . Loam Level long- 1'4" [40em) 4.9~ I 4.46:-l 

fallow land I Pokrovskaya . - Steppe I '6" (46 em) - -
Kherson . - Steppe I '8" [50 em] ~.~~4 ~l. 7 38 . 
Average, including 

Kolomaevka <E· 193). - - 1'5" [43cm] :).044 4.655 

Of coursP, t.he ubscrvations of G rossul-Tolstoi, a local landowner, 
performed over several years, proved to be quite accurate. The entire 
150-verst territory is a high steppe, 1incisP.d by ''balkas" and limans in its 
western half and almost perfectly level between Nikol2.ev and Kherson. 
Except for the terraced e,wirons of Nikolaev. which are more or less sandy, 
the ground of the majority of the tf'rritory is Odessa limestone in its lower 
horizons, and heavy (especially between Nikolaev and Kherson), very marly 
brownish-yellow loam in its upper horizons; this loam is the parent rock 
for local soils nearly everywhere. Only at Sositskaya station (the second 

2 IhiJ. , rr· -tJ ~n. 
3 il<'htJchat·v. lrP~i ,, rtJS~homl'ill'fll<'/t'nll' ~~ilrTJill.try Concernin~ Hussian Chernr•zcrn).-[Trudy VEO, 

\Pl.;, ~o. 4J. f'lr.J4-I7. (i!l"i7J. 
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staiion west ci Nikolaev) on a perfectly level steppe, does OCiessa limestone 
outcrop on the surface, and form a direct transition to a vegetal layer 6 in 
[ 1 ;::, em] thick, abundant in calcareous pebbles. The soils between Kherson 
and Odessa are chocolate-gray throughout, and about 1 1/2 ft [45 em] thick; 
in some places they are even replaced by brownish-red solonetses with a 
vegetal-layer thinner· than 6 in [15 cmJ. The vegetation is pocr throughout, 
brownish, and stunted (Ju.le) .. The soil measurements on the previous 
page were made en route. 

I mac'e several stops in the vicinity of Kherson, as well as en route 
from K~!erson to Nikopol and Aleksandrovsk, in order to study the famous 
Dnieper 11 plavni'', where the origin of chernozem had been dated by certain 
author·s as occurring after the time of the Zaporogian Sech. ':' 

Th,ese. ''plavni" are in fact areas dotted by sands, bogs, and lakes and 
cris!=':crossed by hundreds of oid and new river channels. 1 Cherriozem 
cannot possibly exist, since the land itself is still in process of formation, 
and changes appearance every year and sometimes even several tip1es a 
year. The geological structure of these "plavni" and their pedological 
relationships are essentially the same as was presented in our description 
of Kachnya (pp.lOl -106). 

Genichesk - Melitopol - Berdyahsk - Taganrog -H.ostov 

The same Pontian stage found betwee~:!':.;:herson <md Odessa forms the 
base of the northern seaboard of the Siv;fsh and Azov seas; its extent is 
restricted to 15-20 versts between the M

1
olochnaya River and Hostov. 2 As is the 

seaboard of the Black Sea, it is covered nearly throughout (with the partial 
exception of the basin of the Molochnaya River) by beds of red -brown and 
brown-yellow marly loams, parent rocks for the local chernozem. Only 
in rare cases (such as the Molochnaya basin) does this chernozem with 
its 0.3 -0.6 m thickness, lie directly over loose. yellowish limestone of 
the Ponti an stage. 3 

The Azov seaboard, similar to the Black Sea area, consists of endless, 
completely treeless, gently rolling steppes. inte n·upted more frequently 
in the cast than in the west by "balkas" and minor rivers. A more favorable 
climate4 and soil, and slightly more abundant wild vegetation are the only 
characteristiC' features of the region. 

:\I r. Solo min's observations (along the route from Rostov lo Melitopol) 
and my own (along the route Aleksandrovsk- Melitopol-Genichesk), regard 
the coast of Sivash immediately south of N ovoalekseevka station as typical 
of the entire region. In this locality, typical feathergrass steppe extends 

[Thc'ccntl'r r•f the Zaporogian Cossacks, forcibly Jii.Juidatcd by tlw Russian Ernpif'ss Catherine II (the great) 

in 17~~>. Translator.] 
1 KrcnJ,·v~ki!. [1\lj. hslcJt•vanic Dncprov~lwiJcl'ty(lnvcsti:.;.l!ionnftllf.' Dnieper Dl'lta). IHtjl. [St•r<~~ 

r.Jtc rt•print fro1r1 ..... ruJy ob,hchl·stv.l ispyt<llclci prirnJ>· pri l<har'kovskom univcrsitetc, v.d. 1·1. J 
2 

" <' II t !.; t' v i c h . I hi J. ' rn.! r. 
s !hid., p. :::4:3. :\t the village of Novotroitskoe, on the bank of th<" Sukhaya Volnov.1klia, Kontl.cvich 

.1lso L•hservcd ch,·rnozcm '.~l m thick, overlying gray Carboniferous linwston,·. 
4 !lm,·cv,·r, local inhabitants report ( K on t k ~vic h, Ibid., p. :l llj) that artificial afforestation is 

r:nrl<•<5o•,o,. h•:c.to!s~· ,,f ~·xr~·s\ive JoVnl'<~ nf <t>il. !.:;;::!, ··i r.oin (<<•n:,·<ollll'S ,·,cr L'n!lrl' lli"llths) .1nJ h1~h 

<:!!! '•'II'<· fit in tilt' snil. :\!ttll•'r, 
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to the.,?ea, in the form of a vertical bluff 45 -50ft [14 -15m] high. A 
natural section provides the following excellent exposure: 

A. <'Soii'horizon permeated by a network of living and dead roots; the 
color of soil (in situ) is dark chocolate and its thickness is 1ft 5 in [43 era]. 

, B. Transition horizon with krotovinas, lOin [25cm). 
C. About 45ft [14m] of:,red-brown uniform, unsti·atified sa;;.dy clay, wit."1 

an abundance of lime nociules (''dutiks''). I made an identical observation 
at Genichesk near Novoalekseevka (in a well), and in the territory between 

·.these three points. Well water is everywhere either brackish or stale . 
. Solonetses may also occur; the surface)s burrowed through by susliks in 
certain places. Nevertheless, the vegetatior and soil colo:c of the local 
steppes seem of better quality than on the steppes of the Black Sea 
seaboard.l 

The following table provides. a good illustration of the monotonous nature 
of soils over the seaboard of the Azov Sea. 

Lcca.Uty Composition 
Sampling 

Thickness Humus, ';o Hygroscopic 
site .,., ater, o/o 

Novoalekseevka, . 

Perekop District . . . Loam Steppe ~'2" [66 ern] 6,025 4. 178 
Sivash, at Gen!chcsk . - - 2'3" \:69 em] .;, 844 8,:"l7 

Melitopol. Sandy loam - 2'5" c[74 em] 2.368 4,130 . . . . 
Berdyansk, 1i4 verst 

I from the sea. . Loam - 2'4" [71crn) 5.180 10.845 . . . 
4 vcrsts west ofMarlupol, . 

I 3 versts from the sea . - Level 5, 760 4,69 
Bczymyannoc, Mius plow land 

District - - 1'2" [35crn] 5.375 5. 283 . . . . . . 
4 versts wesr of Pokrov-

skaya, 2'3" [69 em) 
'(f·= 

4,947 \\ 8.803 Mius District - -. 
,\, 

Tagaruog . - - 2'~" [66 em] 4,437 ~~;=;5 1 . . . . . . 
5 versts north of Novo-

chcrkassk - Pasture 2'1" [64cm) 5.320 4,408 . . . . . . 
Average. . - - . 2'1" [64cm] 4,917 6.584 " · .. . . . -- .· 

This monotonous soil pattern is interrupted only by a) spits of the Azov 
Sea and b) the Don "plavni" near Rostov. The spits consist exclusively of 
sands (often rich in sheila) while the "piavni" are covered by lacustrine­
fluvial and bog formations. as quite accurately marked on Chaslavskii's map. 

Right bank of the Don from Konstantinov~kaya to Kalach. 
Kalach - Tsaritsyn 

From Grushevka (p. 226}, I travelled toward the Don via Krymskaya 
station; my first sight of the river was at Konstantinovskaya "Stanitsa". 
The topography of the territory is similar to that at Grushevka almost 
throughout the 70-verst stretch, especially in its western half. The 

1 These charactl'ristics pnsist up.tD the Drtieper "plavni", at leau along tht· Mclitopc: ·· Alel~sandrovsk 
r•.'Ute. Author. 
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d6.mindnt'~ubsoil.~-is the same heavy clays with m~lticolored spots as seen 
;it$hakhtriaya. He-.:ddish loams are visible only in the immediate vicinity of 
;the Donets, ·apparently rich in magnesium salts and in sodium chloride; 
in any case, wells b1 such places cont~ined a bitter-saline water which soon 
b;-came putri~l!i. ''Islets" of th5 s kind are re~dily distinguishable, since they 
a,re covered a?most exclusively by small sparse sagebrush. and their soils 
are of the N cwouzer.sk type. 

Although the res~:of the territory is covered by feathergrass, the vegetal 
e,:lrth is brownish-chestnut, very compact and does not usually exceed 1-
1 1 I 2ft [30- 45 em] in thickness. It is typified by a sample which I took on 
an elevated feathergrass s~~ppe, approx ·""~'lately 7 versts east of Mikhailov­
skaya "sianitsa"; the local soil is 11 in [28 em] thick, and its humus content 
4.701%. 

The road runs near the Don ove;r the 100-verst stretch from Konstantinov­
skaya to Tsymlya!!e3:_aya 11 stanitsa", rarely descending into the floodplain 

. and usually climbing to its second terrace, or ~ven to the neighboring wide 
and high Don steppes. The landscape is extremely monotonous throughout. 
and dismal; thin, compact chestnut-colored soils are sparsely covered by 
sparse, completely desiccated (July) specimens of thorns and sagebrush, 
very often interrrupted bybald patches of red-brown subBoil (solonetses). 

cEven such poor vegetation is hardly ever returned to the soil, but rather 
"burnt" by the heat on the spot, or blown off togethe1· with tumbleweeds, 
into the neighboring- Don 11plavni 11 and other depressions. Local inhabitants 
report that this terri tory is sometimes subject to such hot spells and droughts 
that full-.grown wheat .with well-developed grain is co.;..i.lpletely burnt by the 

" . sun and 11 sukhoveis" irt41 - 2 days. . .· ·.· 
The soils on this terl}itory, as on the V ~lga terrace-s, a!'e progr~ssively 

poorer in humus and ge11erally inferior·, since they are nearer th_~on and 
their situation is relatively lower. However, I took a sample ofvegetal 
earth 3 versts northwest of the Tsymla, and found the soils in this territory 
to be very thin (9 in [23 em]). light-chestnut in color and very low in humus 
(1 .96 9o/o) even on the th~rd terrace (high steppe) away from the Don .1 

Immediately beyond the Tsymla the roa9/continues on a high, completely ·.· 
dry, gently rolling steppe, over a stretch o{lOO versts, away from the 
Don, via Zakharovka to Nizhnechirskaya "stanitsa". The soils g1row darker 
and thicker, up to 1 1/2 ft [ 45 em] thick, especially in depression<;, -while 
retaining their chocolate shade. ·They often alternate with reddish "islets" 
which a:re either totally devoid of vegetal layer or are brown and 4-6 in 
[ 10 -15 em] thick (solonetses). My attE=ntion was especic:lly attracted by 
the following three phenomena en route: 

1. Just north of the Tsymla I found fairly deep sands, the surface of which 
in some places is a dark, grayish color and 1 !. I 2-2ft [ 45-61 em] thjlck; in other 
places, they are yellowish -red, almost uncolored by hl.imus. This became 
obvious only after investigations were carried out on two rounded small 
sand hills one of which is dissecteu by a neighboring minor river" This is 
in fact an interbedding of sandy 9;.oils with dune sands, identical\o that we 
found south of \1erefa (p. 162),, -./xcept that the banks of the Tsymla are 
devoid of forest. 

2. Moreover, banks of the Tsymla often exhibit the follow:in.g structure: 
A. Bluish-gray glei, deposited by springtime flood waters, '2ft [61 em]. 

1 I .lrtl ~llfl', t<l~L·tht:r ~ ith Pr<lf. L t: \' .1 k o v:. k i' (ibid., p. 4), th.1t soils improve in quality further north~oo·es~ 
fr,,rn th,· D<'ll .• l!tth'll~h thc·y Jrc pt<J!l.lhly f.u fr<'lll ht·in:o: tvpk:ll dll'ffi<'Zern5. Auttl<'r. 
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B. Alluvial loamy chern~zem, 1 1/2 ft [45 em]. 
C. Red sand, 15ft [4 .6 m]. 
3. The level steppe between Zakharovskaya and Nizhnechirskaya "stanitsa" 

is covered by innumerable mounds thrown up by the -.susliks1 ; even 
sagebrush is often absent. The diameter. and height of such mounds are 
ueiually 1-2ft [30 -6.1 em]; theyoftenrnerge, resulting in low heaps 1-2ft 

· [30 --61 em] high, reaching 11/2 sazhens {3.2 m] across. Ex·cavation of , 
mounds showed their lower sections tq consist mostly of vegetal earth while 
the upper sections consist of bedrock. Some: area'.s contain square miles of 
these mounds; the burrows inSide the mounds can accomodate 18 "vedro" 
[buckets] of water. The amount of bedrock (often solonetsous) thrown up ' 

. ·to the surface must be e~ormous. I agree wholeheartedly with the local 
. .,.~~~~;·--~ ~=inhabitants, who maintain that susliks and similar burrowing anin;tals ar~ 

.·. 
~e o·~-~-
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. quite capable of converting any fertile chernozem steppe to complete desert. 
Past the Nizhnechirskaya ''stanitsa", the highway re-enters the alluvial 

valley of the Don. Traveling toward the Kobylyanskaya "stanitsa", we crossed 
the first floodplain terrace, with 3 -4 oxbow lakes, some already dry, then 
climbed to the second terrace which is only partially flooded by the non at 
unusually high waters. Both terraces are quite typical geologically and 
pedologicaEy. 

·· North of Kobylyanskaya "stanitsa" the route again ascends into the high, 
. dry steppe which stretches via Pyatiizbyanskaya "stanitsa" up to Kalach 
itself. The soils, however, a:-e of the same nature as south of Nizhnechirskaya.. 
Thf:'y are rept'esented:"by a sample of vegetal earth which I took 5 ~ersts 
south of Pyatiizbyanskaya, 1ft 3 in [38 em] thick and with 2.932% humus 
content; naturs.Uy, its color is brownish -gray. 

To complete this discussior. of the right bank of the Don, it should be 
added that the area of the Pyatiizbyanskaya "stanitsa" is inciS!ec by 
numerous very deep gullies, some quite fresh, emptying into the Don valley. 
The upper third of their wells is nearly everywhere composed of fairly 
heavy "white eye" ("beloglazka"). while the lower two-thirds are formed. 
of bluish-gray chalky ( ?) marls.2 

Immediately outside the "stanitsa", at the foot of such a bluff, the following 
iseries from ·top downwards of talus ar.id alluvium from the neighbo:ring bank 
is visible: a) ~!~:y·hite eye" 4ft [1.2 ml. b) intercalation of marly pebbles and 
sands ·z ft [61 cmL c> darkish -gre.y vegetal layer s rt r2 .4 mL a.llct ct> "white 
eye" with numervu.s pebbles of local bedrock 20ft [6 .!m]. 

- The entire area between the Don and the Volga (from Kalach to Tsaritsyn) 
is of extremely monotonous pattern. The terrain is level, waterless, 
desiccated, sometimes incised by sha~.i.uw "balkas" whose walls display only 
red-brown clay, sometimes with salt efflorescences. The thin, brownish­
gray soil is hardly distinguishable from the ground; the vegetation -sparse 
feathergrass and stunted sagebrush -barely covers the steppe; the only 
variety to strike the traveller's eye is provided by the innumerable suslik 
mounds and artificially planted st~mds of poplars ... 

Thus, Don soils must be regarded completely similar to the Novouz-ensk 
soils and those of the Black Sea ;~E!aboard as far as color, thickness (about 
1 rv and organic substance content (average, 3 .20/o) are concerned. 
1 As- is known, this i~ a cnmrnon phenorll!:.non in the south Hussian steppes. ! mention i! in thi~ context only 

becJuse it is espn'i,llly wl'll pronounced in the [)qn steppes. See, inter alia, Bogdanov. Ibid. 
2 The r~·aJer is reminded that geolog:c.1l ;n:~ps inJicatc Lower Tertiary formation throughout the territory 

ht'l\\'ccn Koirstant!novskaya MJJ, approxilll.i!ely. Kobyl~ianskayaaswell as from Kalach to Tsaritsyn. and 

Cretaceous fotmation bctw~·en i<Phylyanskaya anJ Kalach. 
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Basin of the Lower Volga, from Kamyshin 
to Astrakhan 

_.- -.-. 

According to Prof. Bogdanov' s description, 11 the water divide between the 
Ilovlya and the Volga south of Kamyshin is a low ridge with gently sloping 
sides, gradually becoming lower toward the south up to Tsaritsyn 
and then forming a transition to the Ergeni [Yergeni] Hills. The upper 
portions of the slopes and the crest are covered with brownish clayey soil, 
permeated by humus. In certain places small oak 'koloks' 1 are visible 
slightly south .of 'the village of Davydovka. Gently sloping areas on the 
slopes are richer in chernozem '(which is also brown) and occupied by 
feathergras~ steppes.· Further down, clay, overgrown by sagebrush 
(A1·temisia austri~ca), is exposed on a gently sloping area. Finally, 
soqth of Dubovka,. the ridge becomes clayey. (with a slight brownish tinge) and 
is overgr-own by sagebrush,· similar to th~ slopes. The territory between 
Laznaya, Davydovka and Pichuga (latitude of 49°N) may be generally regarded 
as the southern boundary of the chernozem zone. although it. is far from 
distinct; in fact, faint signs of chernozem are discernible on the Ergeni Hill.s. 
Feathergrass, Sa 1 vi a s i 1 vest r is and other characteristic chernozem 
plants disappear ( ?) already at Davydovka. Further south, on elevated areas, 
light-colored clay is overgrown by sparse stunted sagebrush. The lifeless 
landscape and barren soil are especially noticeable following the luxuriant 
green vegetation of the chernozem steppe. Only a few dozen meters down~ 
slope on this moderate elevation, a new soil with different vegetation 
appears, the Aral-Caspian desert with its solonchaks overgrown by different 
saltworts. A s t J' <.ig a 1 u s sp. and other characteristic plants. ''2 

The soils at these latitudes on the left side of the Volga are even poorer. 
The lands which "were us;ed by Kirgizes"" of the Bukei {Bukeevskaya:) Horde 

o and the entjre Tsarevo D7;strict consist of level, waterless, and barren 
.:.:.steppes.: ... the soil is solonetsous throughout, and the few areas higher in 

•.; qua=ii'ty may be classified only as lands of the lowest grade; this territory 
bet'~"01es more strikingly barren further south toward El 'ton Lake and 
the boundaries of the Astrakhan Province ... The only means .of livelihood 
in this territory is livestock raising. " 3 

Prof. Eversmann provided a similar, though more vivid, description of 
the Caspian steppes, as has b,een mentioned. 

I inspected the entire territory along the highway between Kamyshin and 
Tsaritsyn. ·Unfortunately, since the terrain is very hilly and incised by 
nurne.i."ous gullies and minor rivers flowing down toward the Volga:. the 
majGJ'i.:=:.,,. of the local soils were abnormal. The country is covered almost 
excJus-ively by various sandy and sandy-loamy Lower Tertiary rocks, 4 and 

According to Mr Palimp•cstov, there are grounds to assume the former existence of oal{s up to~ arshins in 
diameter hcrt• as wc!l :[on thl' outskirts of the settlement of Dubovka\ [Stepi yuga Rossii byli li iskoni vekov 
stepy<~111i i v07.1J.H)zhno li ohlesenic ikh (Concerning the Primordial Origin of the Russian Steppes and the 
Possibility of 'heir Afforcstariun)J. Lcsnoi Zhurnal. No.2, pp. !:34-t:Jf). Ld82. 

z 
~ Bo~danov. Tb!J., pp.22-2:1. 

[In fact, Kaza!<hs, Translawr.] 
~ [Opisanic Zavolzhskogo kraya, .. (Description of the Trans-Volga territory)].- Zhurnal Ministcrstvo gosu­

Jarstvcnnykh imushchcstv, part IG, p. ~49. 1845. 
"Sintsov. !hiLl. 
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beds of clay and marls only rarely appear on the surface (for instance, at 
the viilage of Belay<.. Glinka) and then in the fo:c-m of minor inter,!:alations. 
------------r------.------,----------.--------.-----

Locality Composition 
Sampling 

site 

Belay a Glinka (Bcleglin- ' 
ka), Kamyshln Distr,iet. Marly loam Pasture in 

the middle 
of a bare­
ly pcrccp­
tibl~ slope 

5 versts north of Kara­
v ainskay a, 'fsaritsy n 
District . • . 

Zapadnaya, Tsaritsyn 
District . . . • . 

Sandy loam I Past~re on 
gentle 
incline 

- Pasture on.occ. 

Th1ckiless 

1'3" [38 em] 

1'2" [35 em] 

1' [30cm) .-

: I 
1 ievel are~ r .. 

Loam J~~rgin land j 9-10" [2~1-25 em] Tsarit$yn ' .•.••. 
--·------~---------

Hygroscopic 
water, ."lo 

Humu$, "/o 

5.4:2-a 6.601 
f '. 

1.450 0.927 

1,422 0.933 

0.908 1. 081 -
Obviously, the Tsaritsyn sampleis the only one consider.ed ncrmal of_ 

those in the table • 'I'he importance of this sample is enhanced by its 
position on the atmospheric clays1 which Prof. Bogdanov regarded as so 
significant in the formation of rich chernozem. 

At any rate, the unus·ually gradual decrease in the humus content of soils 
en route from Gryazi toward Tsaritsyn (p. 2 27) is \'adequate proof that the 
.~ar·•~ r.r<tl "'='n probably exists south of Kamyshin. \\ · _ : 

I t~ok a steamer from Tsaritsyn, to Astrakhan, . ~topping at Chernyi Yar 
and Enotaev sk; however, the territory supplied but little material for a 
pedologist. The same. exhaustingly monotonous. reddj sh -yellow ·solonchak 
steppes stretch th~oughout, loamy or sandy. In July. they were: almost 
completf'ly devoid of vegetation. The soils are barely distinguishable from 
the ground, with thickness of 4 in [ 10 em] (at Chernyi Yar). and humus 
content of 1.081 o/o. 

Thus •. if the Zapadnaya and Karavainka samples are replaced by the 
Gorodishche sample (2 .526% humus, p. 228), average results for soil of 
t~e Lower Volga will be 2 .4% hurrius, 1 o in [2 5 em] thickness. 

A list of analyses performed is presented in the table on the following page 
in order to provide some details of the chemical nature oi these soils. 

It is clE-ar from our description of soils of the seaboards of the Black, 
Azov. and Caspian seas that the most stable and outstanding feature is a 
striking unifo.nnity of the humus content (and thus ofthe chestnut- gray color). 
Only one (Gofental soil) of the 34 soil samples which I took on the vast · 
territory between Odessa and Novouzensk contained about 9% organic 
substances. However, this too may be accidental, since all the other samples 
contained no more than 6 .5%, usually tess than 4% organic substances.. 

This property of these soils is indicat~d by the following num'=rical 
d ... ta, expressing th~ o.verage humus content for particular areas of 
this territory [in percentages}: 

1 They stretch from north w south. 

() 
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Basin of the Bol'ahoi Uzen, Malyi 
U zen. lind Eruslan rivers . 

Seaboard of the Black Sea. 
Seaboard of the Azov Sea . 
Right bank of the Don 
,Lower Volga . .• 

Analy!es by Rcicharclt1 [oercentage~] 

.· 

4.6 
3.0 

4.9 
3.2 
2.4 

·. 

.· 

Ar!!aofEiton 
Soil of the 

Locality Odessa 
Don Cossack 

Lake, ~aline 
Kalmuck 

Territory 
~teppe (mulls 1, 

steppe oi> 
the Volga . 

Nc). 1 
' 

I 
2 I 3 4 

Hygroscopic w atcr at lOO''G . . . . 4.44 3.20 2.52 2.52 -
Loss on ign(!lon of soil drie~l·'lltl oo•c . 5,95 7.05 20.82 7.16 

Insoluble clay and und . . . 84.55 77.68 59.58 80.35 

S03 . . . . . .. . 0.03 . Traces 0.14 ·o.os 
Cl . . . . . . . . · Traces 1.04 Traces - .. 

0.08 .· Soluble SlOt. . . . Trac:!S 1. 90 0,03 -
' 

t>Ia~O . . . . .. . 0.01 0,40 . 1.76 1.67 

KtO 1.44 0.36 1~ 09 0.53 --
CaO 

.. 
. 0,01 0.66 2.33 0.83 

. ·' 
MgO . . 0.35 0.48 1. 24 0.32 

Al20 3 . 0.16 3.08 4. 78 0,17 

Fe20 3 2.08 7.12 1.58. 3, :!6 

Pz05 0.07 0.12 lAO 0,06 

Total 99.98 100,15 100,18 I 99.35 

Analyses by Prof. K. Schmidt2 [percentages] 

Locality 
Sivash seaboard near Novoalekscevka ~ration, 

level feathergrass steppe 

-

---------------------------------------~------------~~------------r------------
No. 

Sampling depth 

Hygroscopic '-'i!tcr lo~r by 100 parts of air-ury 
soil at 1 OO"C • 

5 

up to 1'5" [43crn] 

8.:!7 

6 

1 '5" -2'9" 
[ <",3 -84 ern] 

9.0~ 

bclOI•.' 2'3" 
[6\J ern] 

8.8t) 

Total content }Jet 100 pam of soil dried at IOO"C (total constituents soluble in HCl and HF, • quartz sand 
which is insoluble in Ill') 

Hygroscopic ·.,·:Her lost at 100-ISC•"C ! 0 .,~-0 I 0 <:.·~- 1 0 Cl)'' 
• 

0 IU ··d· I± a.), .1 
__ : --~ __ _ 7_._G.~~--- ~ ----=- ~~_? _____ - ·----~.:.~:~--. Org.1nic substances (humus) 

1 R ,, i chard t. Ibid. 
S c h 111 i J t. Ibid. , No. i. 
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( COiltinued) 

Locality Sivash seaboard, ncar Novoaieksecvka station, 
level feathergrass steppe 

No. 5 6 7 

Mineral constia.enu . 91.634 93.184 95,'.)13 - -
K 20 2.608 ~.970 :2.098 

Na20 . 1. 017 o. 7t.7 1. 213 

CaO 1.792 1. 731 9.607 

MgO 0,772 1.112 1.159 
' 

Mn20 3 '· o. 04'2 0.067 0.060 . 
c 

FczOs . 4.538 4.430 4.420 

Al203 •, 15.4'22 16.697 14.682 

C02 . 0.058 0.389 7.~14 

PzOs . 0.245 0.201 0.143 -
S03 .. 0.008 0.006 0.195 

NaCI . ,. 0.004 0.020 0.197 

• a) Si02 20.890 18.051 15.802 

b) Si02 39.294 39.953 37.561 

Quartz sands insoluble in HF 4.894 6.610 1.562 --
caco, 0.132 1.339 16.395 

Ca3P:08 0.535 0.439 0.312 

Lime t1°c!sidue combined with SiC2 and humic acid) 1.428 0.74:1 0.251 

Nitrogen. '' 0.281 0.180 . 0.048 
'' 

It is thus obvious that soil, similar to any other natural-historic body. 
may retain its character over infinitely large areas, under identical 
conditions of origin and development (ground, climate. age of the country. 
vegetation, and topography). 

Another distinctive feature of this belt is its abundance of solonetses. 
A S11mmary of information on solonetses is presented below. 

1. The most typical solonetses are known to be those which consist of 
more or less intact remnants of the former Rea bottom. Prof. Eversmann 
described their origin as early as 1840. as follows. Many localities on the 
northeastern Caspic:n seaboard. with a very low shore and very shallow, 
gently sloping bottom, are covered by rushes which often penetrate into the 
sea in the form of narrow strips and small "islands". The intertwining 
rushes form a maze of channels, backwaters, promontories, and bogs: 
"The shore thus gradually expands, the promontories gradually merge, a 
bay is converted to a bitter lake, which is only replenished by snow and 
rainwater, its sh?res are gradually overgrown, eventually resul~ing in a 
saline puddle or a solonchak which is muddy in spring. Saltworts first 
appear on the shores and eventually spread over the entire surface [of the 
bottom of the for·mer lakeJ, partially decomposing th2 salt and forming 
chernozem; the latter enables the growth of other grasses, impelling the 
saltworts toward the center, and the solonets is gradually converted to 
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steppe soiL For this reason, the solonctses are less common away from 
the seaboard. " 1 We shall see below that an essentially similar advance 
of land occurs along the shores of Sivash. 

Distance from the sea.1 is not the only factor controlling the existence and 
preservation of such sol;dbetses. Differences in climate, or in marine 
salt content of the bedrock, or else in the subsoil structure, may result 
in different leaching rates in different parts of the steppe, despite their 
sinlUltaneous emergence from under sea level. Some areas may ~;e covered 
by typical ~teppe vegetation and fairly dark, nonsaline soil, while other 
areas (solonchaks) still bear sagebrush and various saltworts. 

This type of solonets, distir;tguished by its marine origin and independence 
of local relief, is very widespread throughout all the Upper Tertiary 
formations in southern Russia. 

2. The formation of new {se~ondary) solonetses is made possible in 
. depressions which contain springs or collect rainwater, when certain areas of 
the steppe have become completely desalinized while other areas have hot, when 
the surface rocks in a certain area have become completely leached and carry 
fresh running waters whilt> their lower horizon is still rich in salts (viz, 
the southern parts of the Samara Province). Academician Beer demonstrated 
thRt such closed depressions may accumulate fairly large amounts of salts, 
although the salinity of the rocks from which the salts are d~r.:ved need not 
exceed 1: ·100, 000. 2 

Such solonetses will of necessity always be strictly dependent on the 
topo;sraphy and occur only sporadically. Of this type are a considerable 
portion of the saline localities in the Novouzensk (pp. 276- 277) and Samara 
districts. 

3. However, the local inhabitants of the same Novouzensk District, 
partly also en route from Nikolaevsk to Buzuluk, and in many other localities, 
very often report location of solonetsous soils on hilltops and hillsides. 
I regard these reports as reliable, since the phenomenon is easily explained 
by the presence of saline parent rocks. The nonsallne soils have been 
washed away from inclined areas, laying the bedrock bare; we have cited 
hundreds of such cases. 

4. The fourth type of solonetses was first noted by Prof. Levakovskii. 
After mentioning the existence of mounds thrown up by animals burrowing 
in steppes (p. 2 93 >-·> Levakovskii continues: "In different areas I 
observed the heaps of solonetsous clay, thrown up by the susliks, to be 
leveled partly by atmospheric water, mostly by plowing, forming brown 
solonchak patches usually covered by sagebrush; these patches are noticeable 
even when the land is occupied by wheat O!' other crops, because of their 
poor growth." 3 

Such solonetses are not rare in Hussia. It is known that 11 the susliks 
are extremely abundant; once thE~y find a convenient area, their proliferation 
seems to be unlimited. ': 4 As many as 2 71,000 susliks were exterminated 
between 14 May and 1 .Tune of 186G, in the Taganrog municipality alone. 
In the spring of 1851, fishermen netted several tens of thousands of susliks, 
washed off the steppes into the Mius liman by heavy rains. 5 In certain 

1 E v l' r s 111 ann. Ibid., pp. {i:l-G·I and 89-90. 

z B :1 e r. Kupi~clw Srudien. III. [Sr. Pc:rcrsb•Hg, I tl'J:J]. S. :.'ti. 

' 1..: v.t h1vsi< i i. lbiJ .. pp.12-1:l. 
4 \\'"''d. [11. ]. Ne~rs. Burrows, .1nJ Llirs. p.21. [St. Pcrersburio\. M<'SCn~>·. J8ti7.] 
s I. l. I .I k ,_, \ ski i. Ibid. 
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places entire square miles are filled by the mounds of steppe rodents. The 
activities o~ these animals may only be estimated when the amount of earth 
thrown up to the surface by every individual is ta.ken into a.ccount. Unfortu­
nately, no direct observations on this subject are av.<:~.ilable. Although Wood 
reported the tortuous burrows of susliks to extend to a depth of only 5-6ft 
[ 1 .5-1 .8 mJ, we already know krotovinas to penetrate as deep as 10 -15ft 
[3 -4.6 m]; the burrows of these animals broaden in various places, etc. 
If the mean burr·ow diameter is taken as 2-2 vershoks [ 9 -13 cmJ, the 
enormous mass of subsoil thrown onto the surface by these diggers becomes 
imagin:lble. 

All four types of solonetses mentioned above have one feature in common: 
a variable but definit~) content of marine salts, gypsum, magnesi"m sulfate, 
sodium chloride, etc. Types of solonetses in which the pres en e of these 
salts is highly doubtful are listed below . 

. 5. The most interesting example of such solonetses is found in Bol' shoi 
Tolkish (p. 267). This soil definitely originated from bogging of the area, 
which is enriched in humus particles from adjoining slopes. Its barrenr>ess 
is due to the moubly, acid nature of the soil. Very probably, Simbukhovo 
soil (p. 82) is also of this solonets type ( ?) . 

3. ThenonarablelandsintheenvironsofGromy (p. 188), Nezhin(p. 113), 
etc. are even more remotely related to true solonets. Apparently, these 
are bogs amidst chernozem steppes. These solonetses were found to be 
quite normal by Sibirtsev and Petzholdt in their analyse,s. 

7. Finally, I was able to find that in many areas of central and south­
western chernozem Russia the term solonets is also applied to simple 
outcroppings of parent rocks (clay, sand, etc.) on hills and hillsides, which 
are far less fertile than the neighbo:dng, typically chernozem, steppes. 
I regard the solonetses which we mentioned (from the literature) in the 
Kursk and Poltava provinces, and others, to be of this category. 

We thus conclude that solonets in southern Russia. similar tD podzol 
in northern Russia, 1 is a cClll~ctive term, generally applied to any local 
soils which are infertile, disregarding the cause. 

1 
Dokuchacv. "".uro~r.lfiyJrusskikh pochv(CartogrJphyofRussian Soiis). pp.LU:l-Il:l, [St. Petersburg. 
lt!7.lj. 
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Chr.pter VII 

SOUTHERN MARGINS OF CHERNOZEM RUSSIA, THE CR!M1£A, 
AND THE NORTHERN SLOPE OF THE CAUCASUS 

Principles of the Geography of Russian Chernozem 

The Crimea and the Caucasus, a luxuriant section of Russia, are 3till 
terra incognita pedologically and in other respects. This is especially 
regrettable since these localities are almost completely isolated and 
exhibit great diversity of physical conditions (ground, age, climate, 
vegetation, elevation, topography, etc.) over comparatively small areas, 
and as such might provide excellent, .and unique material for the solution 
of the most complicated and interesting problems of pedology. I therefore 
now present the observations of my brief visits to the Crimea and the 
Caucasus. 

The Crimea 

The c'rimean P~eninsula may be roughly divided into the following three 
belts, ori the basis of physical properties, ENE to WSW: a) from the 
eastern coast to the line Bak'hchisarai - Karasubazar - Staryi Krym; 
b) hence along the middle reaches of the Salgir River; c) the northwestern 
parts of the peninsula. 

The first belt contains two longitudinal valleys with several ranges between 
them, 1 at an average height ()f 2000-4000ft [610-1220m]. This part of 
the Crimea is almost exclusively composed of .jurassic, Cretaceous, and 
Paleogene strata, and bears a fair amount of forests. The climate is 
comparatively mild. 

Heights in the st:.:::ond belt range from 2000-700 ft [610 -213m], decreasing 
northward. The terrair is gently rolling, with an almost total absence of 
forests. The dominant -ormations are Eocene and Lower Pliocene. Climate 
is of steppe type. 

The third, northe.rnmost belt is identical to the nearest seaboard of the 
Black, and to a certain degree al1.so of the Caspian, Sea, in respect to its topo­
graphy, height, vegetation, and climate, with a possibly still more typical 
steppe character. Remarkably, these seaboards are composed of the 
same Uppe-r Pliocene formations. 

1 
Lc v .1 k <.1 v ski i. lssledovanle nad obrazova.nlem Tavricheskikh go~ (Studies of the Formation of the 
Crimean Mts). 18tH. [Separate reprint fr0m "Trudy obshchestva ispytatclei prlrody prf Knarkov'skom 
universitete. ") 
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'the three belts form a series of transitions beginning with the Yaila 
Range and ending with the muddy lagoons of the Sivash ... 

Let us turn to the nature and distribution of local soils. Unfortunately, 
literature on the Crimea soils ia controversial. Chernozem was recognized 
by Murchison. Huot, Radde, 1 Romanovskii, as well as by the cadastral 
coml'Y'issions, 2 while Ruprecht and Vil' son (Wilson) 1 denied this and regarded 
all Crimean soils as brown loams and sands. Essentially the same 
indications are given in Chaslavskii' s map. 

The situation was clarified considerably only after Prof. I. F. Levakovskii' s 
visit to Crimea, in connection with the occurrence of chernozem in this 
region. 

I. F. Levakovskii, similar to his predecessor 9. D. Romanovskii, noted 
the sporadic and very rare occurrence of chernozem soils in closed 
depressions in the first, southern belt of the mountainous part of the 
Crimea3; he goes on to say that "chernozem begins to disappear at about 
100 versts north of Simferopol 1 with a simultaneous intensification of tL _. 
solonchak nature of the country toward Sivash; the solonchak consists of 
brown clay which is the subsoil common to chernozem ... ; nevertheless, 
chernozem also forms a fairly thick layer in certain areas in the vicinity 
of the C~wngar bridge. North of the Chongar.bridge (on the Chongar 
Peninsula?) the soil is a brown clay, strongly impregnated with salt. and 
this soil continues up to the village of Zuya.; beyond the village I the solonchak 
becomes weaker up to the village of Akimovka, and true chernozem begins 
after Tashenak. 

"The same pattern occurs both to the north and south of the Perekop 
isthmu.i:.. " 4 

Palimpsestov also observed analogous transitions from chernozem 
soils to solonetses in the Feodosiya District. According to this author I 
"Traveling from the River Karasovka along the latitude 45 .3°N. toward 
Sivash, we first see (along the slope descending toward the river?) a 
section of more or less deep chernozem, as much as 21 in [53 em], of 
rather black color; on the plain, a more intense black chernozem layer 
occurs, reaching 1 arshin [71 em] and more in £hickness; further toward 
Sivashl the soil color grades gradually from black to brownish and to brown; 
however, the vegetal layer resembling steppe chernozem is still so rich that 
in favorable years one dessiatine yields 20 and more 'chetvert's' [37 
centners/hectare and more] of excellent wheat; this layer thins toward 
Sivash~ grows lighter in color, and its nutrient content becomes so low 
that it can only bear grazing for sheep; in the neighborhood of Sivash it 
finally becomea so barren that it bears only stunted sagebrush. and is 
eventually covered by saltworts up to the muddy waters of the Putri.d Sea 
[Sivash) .115 .• 

This information enables us to draw the following conclusion in regard to the 
distribution of soils over the Crimean Peninsula: in t~e first, mountainous, belt 

Levakovskii. Ibid., p.5. 
z Do k u c h a e ''. Kartc:grafiya russkikh pochv. (Cartography of Russian Soils), p. 37. 
'anJ 4 Lcvak(lvskiL IbiJ., pp.J5and 18. 
5 P a I i m p s e ~to v.- Lesnoi Z.hurnal. Book 2. p. 111. 1882. According to Kornis, "Not one fair-sized 

meaJo""· occurs il: the TaudJa Province on the entire territory between the Dnieper banks up to the 
urc.hard~ of Sirnferopol: cereals 8!0""' in patches, covering only one-third of the surface. while the remainder 
isonlycovl'red by sofler grasses in spring; wh~n the gras~eswilt, barecarthislcftbehind," Gricscbach 
[A.], Vegetation of the Globe (Russian translation by Jleketov), vol. 1, p. 408, [St. Petersburg. 1874]. 
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there is no normal chernozem, in the second belt it attains a thickness of 
2ft [61 em] and more; in the third belt, as in all coastal areas, it is 
gradually replaced by solonetses. This conclusion was essentially con­
firmed by my inveatigations of 187 8. 

I began travels through the Crimean Peninsula from Yalta, where !visited 
the area of the Uc:1ansuwatedall and other sites, and then proceeded to 
Sevastopol via the Baidar valley .. As is known, the 'entire area, approximately 
to Balaklava, consis:ts of extremely mountainous terrain containing thousands 
of declivities, depressions and hummocks, and well-forested. In 99 cases 
out of 100 no vegetal layer is visible O:r;l slopes nor in depressions; rather, 
the local stone alone or little-altered products of its weathering are common. 

A sample of forest soil which I took in a thick oak forest in the vicinity 
of the Uchansu waterfall is 2-4 in [5 -10 em] thick and consists of equal 
parts of whitish- gray marly earth (with pebbles) and oak leaves and twigs 
tt~ rned brown. 

Even in the Baidar depression which is almost enclosed, brownish-red 
or brownish- gray bedrock occurs throughout, with no trace of the vegetal 
layer in the restricted sense of this word . 1 

The terrain levels off from Ba.laklava toward Sevastopol and espedally in 
the vicinity of the latter; the soils, however, remain reddish-grayand are 
hardly distinguishable from the bedrock. The vegetation is nearly all 
wilted; the unbearable heat of August seems enhanced by the white limestone 
rock. 

The first five-sixths of the route from Sevastopol to Simferopol wind 
across territory of very steep inclines and gorges covered by small minor 
forests, and even through tunnels. The bedrock is essentiaHy calcareous; 
the soil is nearly all stone or red-b:rown highly marly loam with a barely 
noticeable gray tinge in the upper 2 -~in [5 -10 em]. The dark brown 
vegetal layer in some areas accumulated in depressions to depths of 1ft 
[3Gcm]. 

The terrain from Alma toward Simferopol remains mountainous, but the 
surface forms becom~ appreciably milder, and some small valleys are 
better developed and broader. Vegetal earth reaching 1 --.:.1 1/2 ft [30-
45 em] in thickness is occasionally visible in these valleys. dark-gray with· 
a chestnut tinge. A sample 0f such earth which I took 2 versts north of 
Simferopol contained 4.588% humus. was l ft 2 in [3 5 em] thick, and had a 
marl subsoil. 

Chernozem of the Simferopol type may be assumed to proceed east toward 
Feodosiya. coinciding wHh the second Crimean belt mentioned above. The 
following facts bear out Palimpsestov' s indications. 

1 . Mr, Kessler provided two soil samples from the environs of Suin­
Adzha and Veirot in the valley of the Malyi Salgir River approximately 
15 versts WSW (!f Simferopol. Both samples were taken on level terrain; 
they appear completely analot1,ous to the Simfel'opol chernozem, and are 
only slightly lower in humus content., which is 3.768% in the Veirot soil and 
4.137% in the Suin-Adzha soil. 

1 
llL'hL'Ver, I agrt•t• l•;ith my pn:Lit•n•sscrs. in helit·ving sornc :~rt·as on the high level plateaus and in tile 

srn.d\ enclosed tkprt·s~rons of th,· Yaila Han~e to be covered with soils with,, relatively hi~h humus content. 
In ,,ny c.lSL', .1 sarnpk ~>hich Kytmanov tonk frorn .1 '"Jt·cr enclosed deprcssit'll in the Yaila Hange in tht· 
vic,nity uf Ai-Pt>tri" h<~s a 8.54~··: humus content. 
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2. The same soil category also includes those soils of Koshka -Chokrak, 
Feodosiya District, although they are more marly. The two samples which 
the owner of that estate. Dr. B. N. Tarnovskaya, sent me had a '4 .418 -
5.211 o/o organic substance ~ontent; soil color was gray; it contained numerous 
grains and specks of CaC03 and therefore some parts. of ·it effervesced with 
acids . 1 · 

Soon past Simferopol, en route toward the Chongar bridge. the steppe 
levels off gradually, becoming monotonous. lower and with scantier 
vegetation, finally merging imperceptibly with the swampy coast of the 
Putrid Sea.· Simferopol chernozem disappeared in a similar fashion, in 
full accordance with the scheme by Levakovskii and Palimpsestov mentioned 
above. 

I stopped twice in this area, at Birman-Kemel'chi station and on the 
northern tip of the Tongue of Arabat. At the first point the steppe is quite 
level; the barely perceptible depressions are abundant in solonetses. The 
sample I took from a nonsaline tilled area was chocolate.:. gray, ~ fi thick 
and with 3.261% humus. The othsr area is incomparably more interesting. 
In the vi _nity of Genichesk, the Tongue of Arab at is separated from the 
mainland by a shallow strait, very narrow. 25--·-50 sazhens [5:J-107m] 
,wide. The Tongue of Arabat itsdf is 1/4 of a verst wide at this point and 
rises 15-20 ft [ 4.6-6.1 m] ab~;ve the sea. It consists entirely of a mixture 
of quartz grain and fragmentr_, of Cardium and Mit i 1 us; this mass has 
a strong brown tinge in som2 places, resembling ordinary marly loa:rp. 
whic~ it will certainly become in the course of time due to weathering. 
At the level of the Sivash ~ the T;ongue is fringed by a narrow, 5--10ft 
[1.5-3m]. darkish-gray line, where there is a cont:;iderable admixture 
of decaying algae2 ; this fringe represents the transition from dry land to 
the sea bottom, in this ~tlacEf almost perfectly horizontal and spotted with 
greenish spots, J'emnants"'cfx' various marine inhabitants. . .. 

I found all the spits separating the Black Sea limans from the sea i.o 
be of identical appearance. 

Regrettably. only the analyf:es presented on the following page are 
available for the entire Taurida Province. ·These are all the soil data3 

which I was able to collect in the Crimean Peninsula. However. they arc 
quite sufficient for making the following inferences. 

1. The Crimean soils are quite analogous to soil;; of the northern sea­
board of the Black and the Azov seas, in both appearance and humus content 
(mean of 8 samples, 4 .462%). 

2. As in the territory Gryazi -Tsaritsyn, Chistcpol- Novouzensk and 
Balta -Odessa, the Crimean Peninsula is composed of gradual transitions 
from more or less chernozemic soils to typical solonetses I the transition 
however proceeding in a south- north direction. 

3. Even now. the sea bottom is being converted on a large scale to 
solonetses 1 and solonetses to non saline steppe soils 1 Ofi the sho1•es of both 
the C::.spinn Sea and Sivash. 

4. The most mountainous, southeastern, part of the Crimea is devoid 
of typical, nort!lally situated chernozems. 

As should he expccteJ, such soils Jo rwt reach the s~a coast in this arL·a. My L'X,1rninatic•n ( l.'!?H) Di th(· 

imrn;;-di.Hc t:nvirons of FenJosiya ;:nJ Kerch founJ the local '.'L'tietal earth I<' hi' srnny. wry rhin, anJ 
•li)>:htl.y colored hy humus. Author. 

2 t\ cornpktc analvsis ,,f this earth .,.,-ill be given somewhat furtht:r on. 
3 Ge he I' s analysis (ihid.) is m>t taken into account because it is ohsn!t-tc. 
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Northern Slope of the Caucasus 

Before enter!.~g ~tponi;{~proper discussion of the northern slop~ ofth~ 
·Caucasus, we sh:all de•.Jote some time to that part of the Caucasus in the 
bas'in of the lower reaches of the Kuma, Volga, Don, and Kuba.n rivers 
a.nd on the territories ir:. 'Jetween. 

The Sarpa heights, or Ergeni, combined with the northern Stavropol 
spurs. divide- thla; part of \.he Caucasian isthmus into the eastern, Ca.spian 
part arid the w{:~st~i;n,' .Black Sea part. Both are no more' than' 14,0 ft [43 ml 

. above the l"leiriJlboring seas; tM~ elevation when viewed along the meridian;. 
has a concave aurface. Its northern sectiui£, ~t ~t?.;-epta, is 427ft [130cm] 
above the leve:l o:fthe Black Sea, the middle section on the wa.ter divide 
between th~ Manyches is 60ft '[18m] high, while the southern s.ectiun in the'· 
vicinity of Stavropol rises to 2150ft [655m].l 

According to ~arbot de Marni, DanilevskH2, and Meller. 3 both ·lowlands 
conaist almost exclusivdy of the Aral-Caspian formations, which are not 
identical over the enti: e territory·. but rather are Lower Caspian in ·the 
weaterh half (Barbot de Marni 1s Pontian stage) and Upper Caspian in the 
eastern half. In the western lowland, Hniestones are important in their 
composHion; in the eastern lowland, most widespreatl are sands and clays;i 
still very strongly impregnated with va'rious marine salts. 4 ' ' 

All the other physical features of the steppe's .in question are alae different. 
N'.P.Barbot de Marnidescribed t.l-te Astrakh?n-Kalmyck.lowl.:md on·the 

basis of his varied travels as follows. This is Ef. juvenil?. level, barely 
rolling steppe. completely lacking running waters and forests. In certain 

· ... p~a9es it is even a tru~ desert: "it is covered almost e;'!Cclusiveiy by sage.­
brush, ~m.::~ed with feathergra.ss and timothy- grass only·-·on elevations (and ' 
sandy spots) strongly leached by springtime waters, with tumbleweeds in 
the vicinity of'khuduks'*; depressed ar•.:as, ·on the other hand, bear salt­
worts only.. ln general, grasses develop poorly until they perish due to 
salinity of' ground and summer drought,' as well as the dee~ ·:;eating heat which 
in ,~ffect burns them. Instead of decaying in situ, resieru, .& of dead plants 

. are virtually burned and their ashes are blown over the ~-;teppe by the wind . 

. · "The steppe5 theref~re lacks any considerable layer d~ vegetal earth 
with s,agebrush and vat'ious grasses forming isolated clu~{ps on the reddish..:. 

. ' •I 

'· /I 

I Barbo t de Mar n I. Geologichesl!o-orograficheskli ocherk K1l.lmi·tskoi step! i prilezhashchfl(h I< nei •.• 
[zemel', s geologlcheskoi karrol) (A Geological- Orographic Description of the Kalmyck Steppe and the 
Adjacent ... [Lands, with a Geological Map]), p. 22.·-[Zapuki Russkogc geografich~skogo obshchestva, 
Book' 2, 1862]. ~-~~~~ 

z D a rli 1 c v skI i. [Issledovaniya v Kubanskol del'te (lnves~igations in the Kuhar. Delta)].- Za !)i~kl R~.mkogo 
geograficheskogo obshchestva [General Geography]. voi. 2,-' pp.139-180. 1869. 

s Meller. Paleonwlogicheskie dopolneniya i poyasneniya k pis'muDamlevskogoorezul'tatakheg.Jpoe7,dkt 
na Manych (Paleontological Supplement and Explanations to Danilevskii 's Letter on the Results of his Trip 
w the Manych), pp. 1-12. 

• In aJdition to the young a;~e and mode of origin Of this lowland, Barbot de Marni <.;orrectly regards the 
unfavorable orographic and climatic conditions of this territ0ry as additional factors of its marked salinity. 
The strata ar~ completely horizontal. ;wd the precipitation is very scanty. Ibid •. p. 1::!0. 

• [Steppe wat(!;rhoie. Translator.] 
5 A certain exception is found in the small depre!sions at the foot of the Ergeni Hill:;, and in the northern. 

more eleva'ied 'portion of the steppe. Ibid .. p. 119. 
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yellow clay. "1 The Chernyi -Yar soil, described above, is typical of the 
soils of this territory. 

Apparently, the soil and plant conditions are much more favorable i.n the 
lowland adjacent to the Black Sea. Prof. Levakovskii, who observed a 
co'nsider~ble portion of the territory between the lower reaches of the Don: 

. :the western Manych and the eastern margins of the Erg~ni heights ;;became 
. convinced of the presence of chert~ozem in this area. "2 . .t<"'~rthermore, Barbot 

.. de. Marni wrote that "chernozem is highly develcped ~;.,. (· e!'t~i:;;. iJ!aces in the 
tr.::rritcry vf the Black Sea C0SSca.(;kS, n and it may everl be described as 

. excellent in quality in the lower reaches of the Sal River. 3 These data 
were later completely confirmed by Mr. Danilevskii. 4 

~H is worthy of note that Barbot de Marni found much better soils and 
vegetation on the Sarpa elevation, despite the Upper Caspian sediments, 

, tha;n in th'e neighboring Kalmyck steppe. He attributes this circumstance, 
quite cor!'~ctJ.Y. to the weaker development of saline deposits, more favorable 

> topography and relri.h"~~ abundance of freshwater springs. 5 

· . However, the soils of the Ergeni and the Black Sea area should 
.. not be regarded as typical chernozems. Investigations which IVIr Solomin 
·.and I performed, as well as the complex of physical conditions' on this , 
ter:ritory, found the area. to be covereti:by the same soH type found in the other 
half of the Crimean Peninsula, the northern seaboard of the Black and 

,. ··Azov seas, and the southern portions of the Samara and Orenburg provinces. 
· I traveled across most of the Territory of the Black Sea Cossacks (about 
300.:!,~ersts across, from west to east), from Taman :-'1d to the Kavkazskaya 

· [Ca\ii.:;:asian] station of the Vladikavkaz railroad. The highway traverses 
the highest area along the right bank of the Kuban River- the water divide 
between this river and mi'merous minor rivers flowing northwest towar-:1 
tti'e Azov Sea and very often terminating as blind limans. ,,,. 

From Taman to Slavyanskaya station (112 versts) the terrain rolls 
gently, its surface incised by a multitude of limans** surrcunding the 
highway. The Kuban ''plavni" are a rush jungle in some places (between 
Emanui.l 'skaya and Andreevskaya and 7 versts west of Temryuk), and 
their bottom is ,3.bundant in greenish- dirty pc.tches of the Sivash type 
(pp. 301 -302). 6 Some of the clear areas over which we .traveled are formed 
almost exc1usively of shelly sand (west of Temryuk); others (from Andreev­
skaya to Temryuk) had sandy-silty ground, while still others (environs of 
Sennaya station and thence to Taman) consisted of yellowish-gray marl. 
The vegetation is poor, stunted, and spar~e. The soils are thin, 2-4 in 
[5 -10 em]. reddish-brown. barely distinguishable from the ground, and 
often completely absent. 

1 IhiJ .. pp.li7-Litl, LIB, etc. 
2 Lcvakovskii. lbiJ .. p.4 
3 f1arhot Je Marni, H)id',, pp.:H-9:.!and 117. 
4 IJanilevskii. lhiJ.,:pp.lOU-!7~1, CIL', 

~ IhiJ,. p. l~tl. etc. 

,. [SuhnH·rged estuaries. Transl.1tor,] 
·~ [Steppt· depressions nwistcncJ hy snc>l,·rnclr ;~·~J rainwatL·r anJ trlay even conr;;in ephemeral lakes and pools. 

Translator.] 
6 I hclil've ,',,st such sPils. fPrmL·d arPL'ng rc.shl'S on a.~ilty horrom, to have been mistaken for chernozem by 

Strangwdss ;trrJ llttot on the T:ll!Jan Pl·ninsula anJ .'ir the nrouth of tht' Kuh3t' anJ the Terck.,. Voyage ... 

de l><:miJL,ff, fl. p. ~t;O, lliu rc h isnn, ibiJ .. part:.!, p. S<!tl. 
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From Kopyl' skaya (Slavyanskaya), vit:4: Ekaterinodar toward the Kavkazskaya 
station (200 versts) the terrain is a dry, elevated, I level, extremely 
monotonous steppe. There are no gullies, even in areas directly adjoining 
the Kuban River, and th.o· only variety h. introduced by the man-made mounds. 
Judgin~ !rn~ the sections revealed in a iew wells, 3 -4 sazhens [ 6 .'!- 8.5 m] 
;:!eep, which we encountered en route, the territory is composed of loose 
(Pontian ?) yellow argillaceous limestone, apparently forming a gradual 
transition to ordinary loam i:n the upper horizon: the loam is sandy in some 
places, and highly cakare01.~s in others. Waters of springs along the way 
do not seem bitter-salinP-. according to information of the local 
inhabitants. On lands recently -plowed, the steppe is covered by enormous 
thickets of tall weeds; on virgin and long-fallow lands the vegetation is 
fairly sparse and strongly admixed with stunted sagebrush; however, 1n 
deprPssions, maize and hemp grow to extreme heights. 

Travelling in this territory in the n:tiddle of August 1875, I was amazed 
at the amount of dust blown about in th'e steppe in the western half of my 
route. , In this lies the explanation for the grayish -white layer, sometimes 
1 - 2 in [ 2. 5 - 5 em], thick cove ring the normally situated soils in the 
Kuban plain. 

The 0color of this layer as well as the light-gray of the road dust provide 
indications of the nai:u:-e of local soils. Indeed, the latter prove to be 
of the ,fa.Ci.IO\ving appearance everywhere2 : gray, mqre rarely dark-gray, 
so that the distinction::; between horizons A, B, and C, are not pronounced; 
l/2-2ft [15 -6lcm] thick; loamy composition, with average humus· 
content 4 .~5%. 

Thefollowing table lists the samples which·! tock, from east to west. 

Locality Composition Site Thickness Humus,"l'o 
Hygt!XCO}'IC 

water, % . 

Slavyanskaya orKoPYl ~ 
skaya, Kuban Region. Loam Steppe bearing tali 1'6" [46cm] 5.086 4.049 

vcg'!tation, in a slight 
depression 

Kopanskaya, Kuban 
Region . . . . . . - Steppe bearing tall 2 '1" [ti4 em] 5. 707 4.464 

vcgC.:taticm, level area 
Ekaterinodar • . . . . - Low-lying steppe 2'8" [81 em] 4,934 4,443 . 
HcdUtiskaya, Kuban 

Region •.•••• . - Elevaled steppe bearing 1'11" (58 em] 4.912 2,322 . 
!0 versts west of Ladov- tall vegetation 

skaya station, Kuban 

,, I 

Region . - - 2' [61 em] 4.629 4.391 . . . . 
T iflisskaya, the- Kuban 

Region . . . . . - _.-:) - 1'6" [46cm] 5. us 3.284 ,, 
6 vents west of \'.ltc 

Kavkazskaya sta~1on, 
Kuban RegiC<n - - 1'11"[58 cn:'l 4, 294 1.952 . . 

1 Except for the nearest environs of Eh.::terinodar, which lie in the "Kuban Jcpression ~··~ich is drenched 
in greenery. " 

2 Cornrlctcly reddish-brown soils, of the type occurring ton the Taman Pc!linsula. sHll occur betwccl1 the 
Slav>·ansi,aya and Karakubanskaya stations, in the form 0f "isJe(s". 
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Mr Solomm;I repbrts generally ide-ntical soils frotri the Kavkazskaya 
station to Rostov. The sample he took at Kushchevka staUon, Kuban Region, 
immediately south of the River Eya was 1ft 6 in [46 em] thick and contained 
5.441% organic substances. 

Obviously, Chaslavskii' s map should also be corrected accordingly. 
Let us now turn to the piedmont of the North Caucasus. This piedmont 

for the most part consists of the Stavropol plateau, almost traversed by 
the Vladikavkaz railroad, the Sunzha plateau, just southea.at of the middle 
and part of the lower rea,ches of the Terek River. Both plateaus are 
generally at least 2000 ft (61 0 m] high, and,are essentially composed of 

. Eocene formations. 
Wol"ks as early as those of Storch, Dubois de Montpereux, Abich etc. 

established th~ presence of chernozem soils on the northern slope of the 
Caucasus, at least up to 1680-2460 ft [512 -740 mJ. Barbot de Marni2 

and Prof. Lyaskovskii confirmed this in their most recent observations; 
according to the latter, the general case is that "the higher the 3levation 
uf a Caucasian plateau, the higher the content of organic substances in its 
chernozem. '' 3 Finally, Chaslavskii' s map almost exclusively indicates 
ordinary and rich chernozems. 

Although these facts are quite natural and understandable due to the 
composition and age of che local rocl<s on the one hand and the climatic 
features of the Caucasian plateau, on the other hand, my personal observations 
(1878) did not corroborate the statements of Lyaskovskii and Chaslavskii. 
Generally speaking, chernozem was indeed found better in quality than in' 

. the lowland previously described, but it was far from being rich and. its 
occurrence was only sporadic. 

Over the entire 400 versts between the Kavkazskaya station and 
Vladikavl<az, the railroad traverses very rolling terrain, approaching the 
Kuban and the tl"ibutaries of the Kuma River, meandering amidst faidy 
high hills, or running over comparatively level terrain. ·South of the Kuban 
River, approximately to Nevinnomysk, the subsoil appears very clayey, 
becoming marly up to the Mineral'nye Vody; toward Vladikavkaz the ground 
consists of strongly rolled pebble, cover":!d in places by a thin layer of 
bluish-brown clay, such as near Vladikavkaz. 

The flora is quite varied, despite the predominance of tall weeds. 
Obviously, in the presence of such variability in topography, subsoil, 

and vegetation, the soils themselves cannot be identical. In some places 
they are dark gray, 1-2ft [30 -61 em] thick (Nevinnomysl{, Mar~uki, 
Mineral'nye Vody, west of Zol'skaya, northeast ofDarg-Kokh and northwest 
of Vladikavkaz) while in other places they are gray and do not (~xceed 
1 -1 1/2 ft [30 -45 em] in thickness. 

I took the samples listed in the following table overthe entire route. 4 

The same general properties are also found in the s0ils of the Sunzha 
plateau, which I traversed from Vladikavkaz to G:rozny, and thence to 

His log states that the soils he tween the Kuban and Eya rivers are sornt·l·•hat rnore ~andy than those north 

of thl' Ey.1. -
! !l.nbot de M.:Jrni. Ibid •. p.\H. 

' Z. •' Inman n v.- Trudy VEO, p. 277, March 187\l, This fact has been stated by Strangwl'is~. [Murch l son, 

ioid .. p. f>old,] 

" As in thl· follov.;in~ l\oiO t.1blcs. soil composition in a maJority of cases ~-o·as not dctl'ff!lincd by an.tlysts, 

hut rather frnm th~ n.1lllrc l•f the bedruck w.lrh the aid of a n.agnifying glass an.J .1ciJ. Author. 



Umakhan-Yurt. The terrain between Vladikavkaz and Grozny is high, gently 
rolling and open; en route virtual "forl?'sts'' of tall weeds and sometim~s. 
also feathergrass occur. However, the Vladikavkaz chernozem does not 
continue over a great distance, and is soon replaced by alternating light­
gray and dark-gray soils. thin (thinner than 1ft) and thick (up to 1.5 ft 
[45 em]), completely displaced by bedrock in more strongly rolling areas; 
this bedrock is completely untouched by humus. 

Lo!:;ality Composition Site Thickness Humus, <;o 
Hygroscopic 

water. tjo 

Ncvinnomysk, Terek 
(Terskaya) Region. . I.oam Tall-weed steppe 1 '5" [43 em] 7.436 4,546 

Minerai 'nyc Vody, 
' 

Terck Region . - Level pasture amidst 1'3" [38 em) 7,830 4. 7'27 . . . 
hills 

Prokhladnay 11, Terck 
Region . - Level pasture II' [28 em] 5.586 2 .. 657 . . . . . . 

Vladikavkaz . - Steppe, 1 or 2 vcrsts 2'1" [64cm] 9. 226 3.543 . . . . 
'· from the mountains ,. 

The road en route from Grozny to Umakhan-Yurt lies nearly throughout 
in a broad (reaching 3 and more versts across), level valley, gradually 
descending southeast, fairly sharply delimited right and left by mountain 
chains. Deciduous forests spread over large areas of mountain slopes as 
well as tn the valley (northeast of Ustargordoi). Nevertheless, the &oils 
generally retain their former variability. I encountered a small chernozem 
"islet" of the Vladikavkaz type at one place, approximately 4-5 versts 
north of Ustargordoi, and took a &ample. I col'iected the following soils 
on the Sunzha plateau: 

Locality I Co~;osition Site Thickness Humus, "lo Hygroscopic 
water, "lo 

Sleptsovskaya, Terek 
Hegion •• . . . . . Light-text- Level pasture 1 0 poem] 4. 777 2.348 

ured loam 
8 versts uortheast of 

Samashldnskaya, 
Tcrek Region . . Loam ~ 1 '8" [5:) em] 4, 768 4,406 . 

4- 5 verses northeast of 
Ustargordc,i, Terek 

~.:_061 Region. - - 1'9" [53 em] 2.168 . 

My op:mwn of the information supplied by Lyaskovskii •and Chaslavskii, 
cited above, is borne out by the extreme variability of the vegetal earth in 
the C-aucasian piedmont, thei.r average (about 6 .5%) and even maximum 
humus co:nte::1t. 

The soilS: ar·e even more strongly and unfavorably affected by the tcpography 
of the Caucasian mountains. 

In order to solve the pi·oblem of the occurrence of chernozem on the 
Central Caucasus. 1 I decided in 1878 to make an excursion in Dages tan, 
along the line Petrovsk -Temir ·Khan-Shura -Khassav -Yurt. 

1 lmn ati.l, st·c Bo.~d J nov [0 chern<nt;rnc i ego prakrichcsknm i nauchnom znacl:enii (Ciwrnnzcrn ,1nJ 
itsPractica.land Sckntific·Si~nificance)J,-TruJy VFO, I(~): l'd-l'l'l. ld77; Huprccht, ihiJ .. p.l~l. 
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Petrovsk lies n.t the .. shore of the Caspian Sea, on the slopes of the first 
calcareous foothills of the Andi Mts. The sandy- solonchak Astrakhan 
Desert begins just north of the town. 

For the first 5 ·-7 versts along the road Petrovsk -Temir-Khan-Shura. 
the road followed the foot of the Andi Mts. , which drop sheerly toward the 
neighboring steppe; the terrain is very reminiscent of an ancient sea coast. 
ThE' e~cellent highway then c ros.,;es this range southward. rising high and 
descending into elongated lowlands and enclosed circular depressions until 
Temir- Khan- Shura. The mountains are very strongly incised by deep gorges. 
slope steeply and are cc:nposed ms.inly of different calcareous layers 

. showing complex plication; no horizontal s.trata are visible. 
Sometimes tall weeds, rarely sagebrushi are visible in depressions and 

on gentle slopes. but vegetation is generally sparse and poor at the beginning 
of August, and forms no sod; the mountain slopes are occupied by forests 
in places. 

The soils w.f!re almost identical everywhere on mountaintops. on their 
:,;lopes and in ~owlands, with yellowish-gray subsoil; soils are 1-6 in 
[2.5-15cm] thick. . 

Over the entire route from Petrovsk to·.Temir-Khan-Shura I saw only 
two or three insignificant clearings with maize in the mountains. 

The same strongly incisE:d, mountainous topography and the nearly 
total absence of vegetal earth continues from Temir-Khan-Shura toGumala 
station and Chir-Yurt. A few versts before Chir-Yurt enormous strata of 
Rtrongly rolled pebbles become visible on the slopes. 

At Chir-Yurt the road crosses the famous Sulak River valley with its 
muddy waters roaring down the rocky course and destroying everything on 
their way; beyond this point the road crosses the boundary of the Terek 
Hegion. We then proceeded via Gerzel-aul to the Cossack "slobodan 
Umakhan- Yurt (about 1 OG versts) i'-<~"~ tra'!eled over a very gentle slope 
between the Nagai st~ppes (north of the road) and the northern Andi foot­
hills (south of the roacl), incised by gorges and covered in some places by 
luxuriant forest. In spite of the variety of the topography, apparently 
favorable for soils, they are still light- gray and very thin; they darken 
slightly only near the Gerze1 .. aul and Istisu stations, reaching 1 ft and 
more in thickness in 1-:;ome places. " 

Soil samples which I took in a small enclosed depression near Gumala 
station and at Gerzel-aul on a level steppe contain, respectively, 4 •. 0~1o/o 
and 4.337% humus; however, the Gumola soil v.as undoubtedly deposited 
because the adjoinirlg areas have no trace of vegetal earth. 

My Dagestan nxcursion was augmented by a small walking trip from 
Vladikavkaz to Balta station along the Military Georgian Highway. However: 
the terrain en route to Balta and in its nearest environs is identical to that 
in Dageslan and the southernmost part of the Crimea -an endless maze of 
mountain chains, rocks ah·' gorges. The mountain slopes often exceed 45° 
and are covered by primordial forest in some places. The mountain streams 
have a r·emarkably swift current; the slopes lack soils. Dark-gray masses 
consi.sting of a mechanieal mixtnre of stone. ar·bo"eal and herbaceous r·esidues 
and fine rlus t or· s i 1 t are visible in enclosed d~pressions .1 

Thus, norm~lly situated soils cannot occur in the mountainous parts of 
tiH"' C l'imc:1 or in Central Caucasus, despite the comparativt-~ly great age 

1 t'tlly ''11<' ,,,,nrk ~>.:!~ .tr;.lh.'t"cl f,,r .til thL" Cauca~ian soils(Heichardt, ibiJ.), anJ its origin is unkno1,·n. 
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of the bedrock and the precipitation which should be quite sufficient for 
nourishment of vegetation. 

I suggested an explanation for this phenomenon as early as 1873. In the 
general discussion on the effects of topography on nature of soil, I remarkerl 
as follows: "Upon seeing the chaotic arrangement of strata in the Crimea, 
Dagestan, and Central Caucasus, the steep mountains and the deep gorges 
with rivers rushing swiftly down them, I cannot help wondering about the 
place and conditions of origin of soils in this territory. Were the surface 
to remain as such for as long as it has already existed, were the amount of 
humus formed in central chernozcm Russia increased ten and hundred-fold, 
neither we nor the future Rene ration would yet witness even traces of cherno­
zcm." 1 The destruction of local soils is probably strongly augmented by t:he 
nature of local rains. Local reports are of very frequent "terrible 
downpours which wash entire rocks and gigantic old trees off the mountains" 
in the environs of Vladikavkaz and in the Terpir-Khan-Shuraarea. Obviously, 
the light-textured vegetal layer never persists for long on a sloping area. 

In conclusion of this brief review of Crimean ,~1nd Caucasian soils. the 
following phenomena, which are extremely significant in these territories. 
arenoteworthy: formation'Of subaerial chernozem and effect of steppe fires on 
local soils. Numerous Russian scientists, among them .Boris yak, 2 Veselov-
3kii, 3 Sovetov, 4 Zalomanov, 5 and Middendorf, 6 treated the influence of winds 
on R.ussian chernozem. The opinions on this subject may be summarized as 
follows. Dry, loose, comparatively very lig~t-textured chernozem soils, 
comminuted thanks to cultivation on the fields and travelers on the roads, 
are raised by the wind and transported over the neighboring territories, 
filling up depressions in steppes (Borisyak),' stripping chernozem fields 
of their best soils (Vcselovskii), and depositing chernozem (ZalomanC"Y"). 
If' the facts mentioned above (p. 308 ff. ) are taker~ into account, Rusdian 
chernozem might be regarded as largely originating-'-by subaerial:c~~d~sses. 
Such a conclusion, however, would be faJlacious for the following reasons: 
a) even the richest chernozem is found in_::situ; b) roads and plowlands are 
comparatively very recent in the history of chernozem; c) deposited 
subaerial soils are exclusive to areas devojd of sod, with patches of bare 
bedrock visible through the sparse vegetation. Furthermore, I believe 
Richthofen' s thecryto be applicable and Chinese loess to be possible only 
in very hilly countries, wi thalmost no sod and an extremely continental climate. 

Steppe fires are mentioned by PJ·of. Eversmann in his description of the 
Orenburg steppes: "During the spr' ng the dry grass and stalks left over from 
autumn cover the fertile steppes so densely as to prevent the growth of 
young grass and interfere with graz::.ng ... Thel"efore, nomadic tribes as 
WPll as farmers set fires in early Sj)ring or late autumn; the dry grass is 
highly inflammable and the Dames sprzad with the wind as long as ther.e is 
fuel; tlw Durning strips mny illumin•'.te flat steppes up to the horizon. "7 

1 p,,l,l:l h .1<· v. PrcJLtrill'l'nyi otcltl't po po<·;:dt.:l' .t>7.~ -~· (Prl·lirninMy Ht·port •'il till' ld7H Excursinr;), p.1<). 

z 1l,,ri:-..• 1!-. lhi,l .. p.:l,;. 

Vt'S<' lovsk i i .. l' idiln.<l<' l<<>s<ii (HII~si.tn Cltrn;llt'.J, [St. I'L'll'rsburg. 1 ~'i7]. 
4 :-;,.1·,-t,,l .-lpl,ly VH1. ~ r1):•i. 1~77. 

5.. L .1 I,, rn .Ill•' ·•·• Ibid. P· ~-.;,;, 
6 ~~ i ,! ,, ,, 11 ,i ,, r I. (\:·lll'rld !·'c·r._:,lti'K•'i ,J<.Jill\' ( lksnirr ·''m "I th, Fcrl.'.lll:t \':tikyl, f'· '1\J, 1 >t. Pl'tl·rshllr.:]. 

1 i: 1· ,, r s Ill a n :-; . Ib uJ. , pp. 1·1 - I''· 
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Such steppe fires are :<1.lso very common in the steppe p:u~f of the 
Caucasus . 1 

· They ~u·p obviou~ly not limited to tiH~ subaerial parts of plants 
and annual increment of humus, but also affect the underground portions of 
plants and the accumulated humus reserve. Ih•peatl;d fires of this type· are 
detrimental to l;he formation of chernoz~·m. ' 

The essential points of the f~eography of Russian C'hernoz•::-m n1ay LJc 
formulated as follows. 2 

1. Classifying all the VE-getal-terrestrial soils with over ~% ot·.~~ani<­
substances as chcrnozem, the chernozcrh zone is, nortln\·est to soutlwast, 
of the following widths: 3 

Bcth'l'ell lktdichcv MHJ Nikolacv 
Sosnitsa anu lkruyansk 

Bctwcl'll Tarusa and Koastantinov­
sk;•ya "stanitsa" on the Don 

Vasi l'sursk and A lcksar.drov-c; ai, 

Novouzcnsk District . 

Western slopes of the {Trals . 

:150 Vl'rStS 

.S.'lO versts 

700 Vl'tStS 

GO() vcrsts 

7 00 vc rsts 

Thus, thE' chernozem zone gradually inct·eases in width from west to 
('USt. 4 

2. l'~evertheless, the chernozem zone adheres to its southwest- north­
east direction over its entire 3000-verst extent in European nul?sia. This 
is true with respect to the entire zone (as was known long ago although not 
substantiated by ,analyses), as well as to its separate humus belts. 

3. Generally speaking, the content of organic substances ir. Hussinn 
C'hernozems increases from southwest to northeast. 

Upon examination of humus distributiQn, on the basis of samples with 
maximum content, NW -SE along the chernozem zone, the following is 
perceived. 

This pr.tcric~· nnr~t ll:ti'L' h~:,·n ld<kqH<':td in CL·ntr.il 1<us~:j;1 in tilL· <>ld t iJilL'S, S ,, ,. L' 1 "v. (1 ;isfl'rn.tkl: 

ZL'ill!L·Jl'!iy:r(A~;ril'lrl!llt:tl Systl'fW), pp.l~-l'i t'tl'. !H77; Bll).!d:IIJ()\', Thiel.. r-~~1. 
2 

I first p<'intL·J nnr !he ~cncr.1l ch.H:J<'I<·r ,,f rlt,· l;<''\~r:1phic1l distrih111inn ,,f ll1rssi;~n chl'tll!l~<'ll! .lnd ih 

tL'I;tt!<~rity i11 IR81, when I haJ <>ht;rirll'J nnJy JO:l,.ktl'trllin.l!iPn~ of hllfil\JS 111 111y s.1rnpks •.. "Khod 1 

Flavncishk tl'Ztll'taty prec.lplinyaro~o VEO-isslt-dov;llliya rnsskogo chcrrh'ZL'IIJ;t" (Prn~rL·ss ;tnd Princip.tl 

Hesrrlts ,,f the lnvesti)-!ati<>ll nf l~nssian Ch,·rnllZl'iii tlndL·rLtl\<'fl hy till· Hn· En11Jl1fllil' s.,ckry) rr· ·,;·,---~I. 
liy thL· ,·nJ nl th;n :-·,·ar, tlll'rl' ,,·,·n· '.207 :1v;1il:thk .tn.dysl's, and ",1, L'.\P<Ttl'd, tilL' ,·ss,·r::i.d rwinl' ~>llich 
l ~L·t f.,nh fltl'l'iPIIsly 1\'L'rt· confirrnl'd rather than requiring cltangc·." "Sldtcmaticlresk;tya pocltv,·nnay;, 

k.1rt.1 clt(·rnoz•'lllilOi j:•~ln~y· fq,,ndsk<>i I~Ps~ii" (St!I~'II!.ltic Sllil ~l:~p ••I till' t:hnnll;.,·IJI L,,,, ••f Fllr•'[W:IIl 

Hu~~i:1), 1:-'~·!. Tlti~ sw•.cnJ<:nt IJJ.ty hL' rl'il<'LIIL'd •:IL'n lll"tl' >rr.,n_.~iy 1111 til<· h.Jsis ••f ~-.;,; ln:lllll> dl'r.,·rlni· 

JJ.ItiliTJ;. Thl'SI' d:tta. lisil'd ;t( !hl' enJ ,.f till' bn,>Jc fnrlll till' principal support r,., lliL' pfl'Sl'Jlt ~l<lll'llll'JIIS, 
A<ot it•>r. 

3 
TJr,· r··l:~til'l· rL'I..tionsitirs.,., ill r,·IrLiin ha~i.-alil· un<'lt:!II,I.!L'd if s•>ils "irl1 .11 k.lst -1 ·: liillllll~ ;trv f<Til>.:lli;~,·d 
,IS CIJo:fllt•::t Iii>. :\llllttlf, 

~ ,,, .dr,·.t.l\ r,·f,·rrl'ci ll' <Ill P· t:lO, tit is flill'[J(llll<'lll'll i~ lll.li:ll\' h.I~L·d "II thl' P'L'S<'III \<'Ill:: r.\rt i;llly on til·· 

. '[/lit'') r~l\ sin,•r.tpli\' t•! Flll'dfll'dll fitJSSi.l. TilL' nortli-soutll L'XtL'llSiOil of rlr,· r!.1ti5-DiliL'P<'t l'lt.·mo;~vlfl is 

in!t'rrtrr>t<'·' ••:· till' v.t\1 P111>l< ( Pin.t) ht•.;s ill tit,· n•>rtll and h· r!J,· Hl.•l·l; .1ncl .-\/''",,.,,~in tilL· '"111!t. SinliiMly, 

till· '"II. ''" tl1•· ktr [l'.tstl'tni h.111k ,,, ttJt· \'•'1..:.1. is hounded in the south by climati~· conditions as "'·il 

·'' ''\ ,.,J,qa:ts,·s .1nd s.liifl<· t.lhL·s. fl'llill.irlt; "'tit" t\r.d-c.,spr.tn s,·.l. t):t Ill<' .•rh,·r hand, a strl'tcli (lf 

.l:t<·it:nt .!n· l.ond lin ht·t'"'<'ll l.lfl•s.t ·'''" l-:··ml.llltin•<~·d,.o\.1 "•r.tnit>.l" .,;.,,,·II .1~ ,.n the hl'siL'rn sk•r<·s ••f 
:I"· l 'r.ll' .. .rh: II:;: <lt,·rll•'.'t·::J . •'II•' i> :ltL"r<·f<~r<· "i_kq at litis point. ,\tlll:"r. 
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4. Halfway between Cenh·al and Trans-Volga Hussia the maximJm 
humus contents are 13 -16%. This belt includes considerable portions of 
the Saratov, Penza, Simbirsk, Orenburg, Ufa, and especially Samara 
provinces. 1 

5. This central belt with its maximum humus content is surroundetl in 
the north, south, and west by a fairly wide chernozem belt conUi~ning 10-

, 13% organic substances. Such chernozem was encountered, in addition to 
the abovementioned province, in the northern part of the Saratov Province, 

'·' 
the southern part of the Kazan Province, the southeastern part of the :Nizhni 
I\ovgorod Province, the eastern part of the Voronezh Province, and the 
southern part of the Tambov Province. 

6. J:ust beyond this semicircle stretches a wid~ chernozem belt with a 
7 -1 Oo/o humus content. This belt completely surrounds the soils of i.ypes 
4 and 5 and runs througth the southern part of the Nizhni Novgorod, Ryazan, 
Tula, Samara, Voronezh, Tambov, and Saratov provinces, in the eastern 
parts of the Orel, Kursk, and Khar 1 kov provinces, in the western part of 
the Voronezh Province and in the northern part of th~ Simbirsk and Penza 
provinces, and the Don Cossack Territory. This che1•nozem occurs in the 
form of small "islets" in southwestern Russia (in some parts of the Orgeev, 
Anan 1 ev, Balta, and possibly also 01' gopol [districts 1>2 and also on the 
Stavropol and Sunzha plateaus of the Caucasus. 

7. This chernozem is surrounded by soils with a 4 -7'% humus content. 
These soils occupy 3/4 -2/3 of the Trans- Dnieper territory - almost the 
entire seaboard of the Azov Sf~a. the southern part of the Don Cossack 
Territory, the Poltava Province, parts of the Chernigov, Kha)' 1kov, Kursk, 

. \._, 
Orel, Tula, Rya·.1;an, Niznni Novgorod, Kazan and Samara protiinces as 

, well as the Kuban Region and a sma;H part of the Crimea. Soils with the 
- same humus content also cover the lnajority of the sandy-loamy Tertiary 

"islands" in the Volga area. 
P is clear from the table that this belt is extremely regular in 

che.racteris tic!;. 
8. Soils with 2 -4% humus content stretch over a smaUer area, around 

type 7 of chernozem and are also found in narrow strips along low river 
banks. Such soils form the most characteristic transition belt of gray 
soill:i between rather typical chernozem on the one hand and northern sod 
soils and southern solonchak soils on the other. 

9. The northern sod soils and the southern solonchak soils contain 
0.5-2 .5% humus. This, at any rate, is the maximum. content of organic 
substances in all my samples from the Vyatka, Nizhni Nov go rod, Vladimir, 
Smolensk, Kaluga, Chernigov, Kursk, and Kiev provinces as well as the 
southern part of the Samara Province and the northern part of the 
Arkhangei 1 sk Province. 

10. Obviously, all these chernozem belts are connected by nn endless 
series of gradual transitions. 

This is the distributi.oa c·f the normal vegetal-terrestrial soils of 
chernozttm H ussia a!-> is shown in our schematic rnap of the chernozem zone. 

1 S•·ils "ith twmus cnnrcnts n;cccJin~ J:J··; .ue also founJ in the southt:astcrn part of the Nizhni N<lV~or<'d 
Pwvinn·, h11t their ..-xist•:nu: is ,1 tl">lllt of cxccptinnal cau>es,, as Sl'l'll abnVl' (p. 78). I Jn nnl rq;.trd the 

ndstt:IICt' ,,: a singk sample of Sirnbirsk cherno:-:;?m as suificient to indicate a higher humus content (up to 

Ll'i) for the l'ntirl' helL :\uthPr. 
2 :\; ~t.1!t'd in tilt' ,lt'tail.:J dt'~·cripti<>n, the vnv n:istcnce and hence the hPunJ<HieS of this .. islan•J" 11,1\'t· llt•t 

bn·n Jdinitcly est.lhlbho:J. 
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The different types of chernozem should not be assumed to form a 
continuous cover in these belts. It is in fact stated in the literature and in 
works of the present author that the chernozem zone is interrupted by forest 
areas, bogs, hilly areas, river valleys, sands and solonetses. 
- Sands and ~olonctses have already been described in great detail; the other 
four variations in the terrain will be discussed below. Let us r~ow turn to 
th~-;:;rigin of chernozem, since this is the principal factor determining the 
pre:::;ent distribution of this soil. 

,, 
II 

-

314 



'Chapter Vlll 

ORIGIN OF VEci'fAL- TERRESTRIAL SOILS IN GENERAL, 
RUSSIANcCHERNOZEN! IN PARTICULAR 

., It has been stated repeatedlyl that the most characteristic feature of the 
investigations. on the origin of Russian chcrnozem is the lack of proportion 
between the relatively small amount of factual material obtained scientifically 
and the numerous hypotheses attempting to solve the problem of the origin of 
chernoz em. Papers limited to the facts of the problem are in fact extremely 
rare in the literature dealing with chernozem '· Hypotheses were advanced by, 
among others, Guldenstadt ( 178 7), Pallas ( 1 799), Hermann ( 1836 -183 7), 
Eversmann(l840), Huot(1842), Murchison(l842and 1845), V.M.Chernyaev 
(1845), Eichwald(1850), Petzholdt(1851), Borisyak(1852), Petzholdt'sun­
lmown critic (taking the initials A. P., 1852 -1853), Wangenheim von Qualen 
(1853), Pachf~1856), Ludwig (1862), G. Romanovskii (1863), Ruprecht (1866), 
I\1. Bogdanov (1871), and Karpinskii (1873). This "hypothetical" attitude toward 
tfll" subject nourishes to the presept, as evident from the work ofOrth (1877), 
Shtukenberg (1877), Schmidt of Djkrpt (1879 -1881). anCl Agapitov (1881). · 

\ lthough the majority of the/hypotheses mentioned above are rather 
II 

widely known and have be.en e~iticized repeatedly. I regard it as useful, in 
view of the maps of new material, the absence of a complete, systematic review 
of the pel'tinent literature, and, most important, in view of the rriodern 
formulation of the problem, to start with a critical survey of the r.~rincipal 
vil'\O.,'S mentioned above. 

The hypothesesol1 the origin of Hussian chernozem may be divided into 
tlw f9llowing three\mnin groups: a) aquatie origin, b) marsh origin, and 
d veg,.:tal-tcrrestrial origin. 

The renowned scientist Pallas is regarded:cts having originated the 
theory of the marine origin of Hussian chernozem. .'\s early as 1799~ in 
his descripti.Oil of the Stavropol steppes (between Stavropol, Ool£{a, Preg­
r·ada, ~.I <>r;vczhc- Ku1·gansk, Vcrkhneegorlytskaya ar.d Pcschonokolodcznaya 
"stanitsa''), Pallas remarked that they overlay a peculiar "!:lilty earth; 
when exposed to the air, this earth liberates'~;alt which imparts saUnity 
to local waters everywhere. This substrate (silty, salty earth), which is 
appa r-enHy fertile and covered by lush grass, appears to be true marine 
mud. llo\vevt>r, this pl;:lin lies above the Manych lowland and is not a[:; bf•.te,, 
as the ( ·aspian steprH~ which wa!:> once covered by the sea.: on the eontrary; 
it bl'at'S a thick 1ayi..'r of t'ich 1Jl:1ck e:1rth and is overgrown with grass 
throughout. This diffC'f't'll('t' may only be expl:lined by assuming the plain 
to lwvc Pither lwE'n a wi<k• r·.·ed marsh, extending at ll1at tiffil' along tlw 
;uwiPnt Sl'<l <'Oast, !ll'at· the mouth of the Kuban Hiyer or a lowland nt tirnl~s 
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inm1dated by the sea (simibr to the present-day lowland lying :1long the 
shores of the C asobn Sea). Saline mud was deposited by the sea :1ncl 
hecame'csurficial when the sea retreated, forming a thick layer. of black. 
earth upon the decay of thP vc•getative mass. Indt'l'cl, this black earth rriore 

· strongly·resembles soil of marine mud origin than nf forest humus origin; 
neither are there any traces 'indicating the existence of forests on this 
territory at any time>. 111 

Judging from the general spirit of the quotation, and f1·om tlw fact lltnl 

in 1787 Pallas assumed quite a different ·origin for the chernozem of Hynzan 
and Tambov (as seen below), I believe Pallas to have li::nited his hypothesis 
to the Stavropol and similar steppes. 

The next proponent of Pallas' idea was the no less renowned explorer of 
Hussia, 1\lur~hison. He wrote, "It j s very n1.tural to assume that when the 
northern bouldei~s ceased moving south, the bottom of the (glacial) sea, now 
freed from th-e influence of destructive forces, must have been covered by 
fine mud similar to that common in water isolated from the effects of 
rapid currents. " 2 

Murchison continued, "If chernozem is of marine origin, it may quite 
probably have been formed by erosion of the black Jurassic bedcled clay 
which is uniform in color in northern and central Russia. It is clear from a 
geological map that this clay was formerly much more widespread; as thP 
top layer, it was affected by strong water C'Urrents transporting fragments 
from north to south. Slaked Jurassic day rr:.~y thus have been transported 
far beyond the southern boundary of northern boulders' transport. 

"There is another reason for suggesting that the .Jurassic: bedded day 
supplied at least part of the material for chernozem formallon: the absence of 
chernozem south of territories where th1.s day cannot be assumed to have 
b-"ecn 8ituated .c Jurassic bedded clay is not now and has never been abundant 
north of Moscow. but it abounds in the close vicini~y .of this city, and 
therefore this strange black substance first appears across the heights to 
the south of this latitude. 

"Although the proffered explanation of the principal source of chernozem 
in. European R•1ssia is accepted, difficulties r~rise regarding its large 
accumulations in southern Siberia, where probably no northetn c:urrl!l1t, 
transporting fragm.ents, has ever flowed. Assuming Siberian ~hernozem, 
as well, to b,e of marine origin, the question aris l:S as to whether the 
materials composing it may not have been transported north from the .southern 
tip of the Ural range. Otherwise, judging from the absence of large 
fragments throughout the territory, the major part of the Sib('riun lpwland 
may be as~urncd to have been covered by extensive bkes with mud at their 
bottom." 3 . 

"The absence of marine shells in this fertile Russian sediment (dwrnozem) 
is an indic3tion which must be properly explained, otherwise our ~-;u r·mh;c 
will not be Gcceptecl easily. However, it must be borne in mind tlwt after 
the cent.er of the Empire emerged above the shallow water::> which h:1d 

1 P ,1 11,1 ~ [ P J. B<·mt'rkunF;en auf c!ner Heise in die sudL Statthaltcrschaftcn des Russ, Hdchcs. (t.dpzig) 
0. I. li<)•J, s. ·142. 

1 1\1 '1 r chis I' n. IhiJ .• DMt ~~. p. ').'id. 

3 IbiJ., pp. ;)f, I-::,;,:', ~1urcliison ascribec! a similar rn:u;nL· origin t'-' thl' l11dian rq.;ur, fi!I!IOus for its 
i ·rtilitv_ thid .... · :: 
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inundated it, the area may have remainE'd as a transitional oozy 'mocr.evina' or 
bog with stagnant wattr. T~.e re3i<:::..~s of del;.cate mol'usks and algae may have 
thus been completely destroyed by altE:rnate effects of 'Vater and air. Thus, on 
the basis of uni:forrn constitution of chernozem over s11ch vast territories 
and the lack oi conucdion r.etween it ai."d pre<:Hmt~dAy di!?tributiun of water 
(as well 3:> rti!lief, p. 541), we den·,· all th·~ories as•..:I·ihing the od,'Tin of 
chern--zem PxclusivPly to contiu&l.te.l. continuing cau;~~s. We att::-itt..tte 
chernozem to subu.qt.atic sedi.menta dor., with a serl es of alterat · ons of the 
eurface durinr; its ~;or:nsitioa to dry land, long before the adveU of tJHttL •. 

We do not insist that the sea ('overed h.e territories now occupied tJy 
chernozem1 or that chernozcm could not h'we formed but fr,)m th~ black 
,T,urr~l:l;;ic bedded clay, but w<: do insiut, on the basi;; of Hs c :>m;titu tion and 
distdbuti?n, that chernozem must h.i'i e buen deposic~d under wr:e1' ... When 
the Hw;rian territories now cccuried by chernozem were uplifted, tht: star;nant 
wnterp, which contained cherm,zem in :;he sLctl;:ed state bf~came putrescent. 
Chernozem acquirec;, ~ts nitrog<..;nous substances in this pr\:•CI'!~'<s a;1d, to a 
certain extent, it~ chnrar;teristic color, g;;; a result of the uec•Jr.1p0:3Hion 
of aquHtir: pl<>nts and microscopic animals whose traces may r-o~sibl,> he 
(.fj_s:coyfJrFJtJ. 112 

Petzholdt (1-851) a•flo rega-rds Ro.~<>sien rherr•ozem as bP.ing of marine 
origir, ~ &nd of" Rec<· nt formation; (~hernozem odgin:;..i;ed f:ro•D seem uct left ~1y 
tht~ rc!treatirg wat<>rs <•f the BJ<'ck ant! Cac;pian s·~~s. The rnin'lrfll 
aut;st•nces fol' the formation of this mud were ;;uppli ed l'y tlw R:atdSttmPs 
cf .the Tertia:-yand tnP Cr?tac<'ous fcrmntior:s, forming the ""a floor at that 
timt;, and were rncre or lcsH eroderl b~.r thP water. Hum;.,s w~1:: for: ned by 
the ·lEu·gely animal Ol'gunisms inhabiting tl,e sea '.'l?,ters." 

In;:;upport of h)<:~ view, Pet?·holdL first points to the "~lxtensiv" unifo:>r.n 
aistrihutiol1 of dH~rnoze1n on the F;urface nf the terr!L:n·ies wrerr the rivers 
now flow to the seas mentioned abov~. '' Fudh~"h" minera.iogi...:~Jl if!vest i gation 
of cbe.rnozcm reveals rragmen;s of various sands~o1•<~<J and s~nr1 gruill&, 
probably nsults of the aestruction of thesP rocks. Tldrd!.y, "S()m~:: of ~he 
quart:z rrr gments, upon e;cammation by magnii:i~;•r revea.ted fossilized 

· for:uninif<:rs; in certain places tiwy were ·~ven filled wit!: l'emnins of tr.es£: 
:,mln1f!lS_." Fqu,rtlily~-·~ J:"inally, th<; predominant formation of humqs in 
Russi-n eheNtozem from deebmposccl animal organ:lem<; if' also :i~tdic;:nerl 
hy its itigh nitrogen content aR well as the absence of plant f'tl"uC'tut·c in 
tlwsc orl{anh! residues." 

.:\cadetnlcian Eichwalr' may l;>e justly regnrdHl as the expont:.lt ol tlw 
hypoth(~sis: ofHusl'lian 'aer·no:H•m formation fr·onl p<)nt. Havmi>; toxmnined 
ctn•rent hvnotheses and found them wantir.g, /'tc~~.dcmician Gicnwald 
remarked,·, ''consequently, 1h0 only possiblF· alte;:n;atlve it> tl11' mod J'ect·ni 
or'fgin of di~:rri[)zcmc rront bogs and tundras itthabitt>-l by rdcl'OHCnpir: :.U&tOmfl 
or •-;iliccoul'> ;;ovphyt<"'· .-., cv:E>rgrown by low crmii•·J:<;U..J sin··Jbs, sedges. 

- grai;R~:"i' j•usl\Pf:. thi.-;tlcn and other pa hrJine plant". T r.e t:;rach.;al E'm"rrse·wc 
of tiw great chernQzem tract in south Hussia nl•o. ,,, ·:e,1levd was accompanit:(~ 
by gradu<~l drying of tho m>trshtoS nnd slow, l'ttc·r dt•caj of plant 1 esit•uc~>. 

tfh'...,_ a 'J,;. P.~:t'n·n:•tlt-!dy:t ri,;-,s,ii. Dpis.Hre-'m,.:dld!<u·~·'-1 t lil1!!1 \'ldi fvliL 1B11 RC's.!tli~uHi.J'! P.1k 'fl~· ~-·<!.' 
f\ct\.'t;pnon<-~-;,.ht- MG 1 a-.;;;u lUdt~n: tHh: 1 ·:a1-forrn;~riom; ir.-fL~\lF!J ~ .• ~r:7 ft,;r, ?c•t• . .>:~~iT'1f1,_,], ~~~:, 
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All plants lacldrig thic:k trunko left no reswues, especially since the warm 
clinHtte of the time mJst have incre?.:aed the destructive eff2ct of the 
r:tmospherc '1nd the marsh water h:1d no silicifying effect. The tree trunks 
therefore were not impregn:.;.ted with silJca and thus WP!'~ ilot preserved, as 
opposed to the case L1 the earthy strata of other rock formati ms. The 
trunK:s probably decayc·d after having lain b water over a prolonged period. 
rt is m•1re likely, however, that t1e rnarshP:J wPre overgrown by flhrubs, 
which would t'e des troyeci e"0n mo1''~ rapidly by air and water. 11 

Eich Nald also J..jde01 that the water of these marshe;, p<:'r<'olnt('S into 
il1C' su!Juoil in the r.ourse of tin,e, "lc~;·ving lwhincl the silty laypr of 
chcrnozem, which gradually thickens, containing only the ;,;iliecou:-:; Z'JOph,vti<' 

~ pedeE· ... h;.d any freshwater molltH;ks anl insects inhabited tlwsP mars iws, 
they !n'JF;t have gradually di c;;; ppeared 1 eaving no trac:es r!uc to the swift 
lee ·1: however, the molluskH and W<ltr;r insects ~:;ave rise to thl' nitrogenous 

c cn,.,cituent ;:>article!: o~ ch•:rnozem. 1 '~ 
In E:;chw 1ld' s opinion, aU these processes occured during historical time 
Eiehwald eupports his I:wr.sh hypothesi£ as follows: 
1. As early as HProdo;us' time, Routh(;rn Russia was a maHH of 

"imp:lssable merf:hes, va.;t freshwater lakes ;,ncJ forests occupyir:g the 
territory now eover0d by barren steppe, O" by chernozern, which undoub­
tr:f' ty or i ginaLd by the disappearance of these freshwn tcr 1 akes and the 
~ ·Jrr'JUl•ding fprests. " 3 

2. "!n certai:1 parts ( r) of southern Hussla, cflernoz•·m resc•r.1bles peat, 
<.ud it is obvinllol y derivec: from the lattf r in the. Gr·oc;no nrd Minsk 
prov'ncE'n. '' 4 • 

:J. The very occ urrene:<: oi chernm:cm far from the seH shor-es pro·1ides 
an explar:a.ti.or; !.'or it:; tr~.;e (paludine/ ori;{in: "The farthPJ' aw:-y fron1 them 
the~ mor'? fertile 1t :.s. Tt;roughout the terr; tory from Sarah>', and T:oaritf,y:· 
;:;,nd down to Al-itrakhlln al<:ng the north·~rn s.1ore of the Ca<";.Aan St'a, no 
r!wrno:tem is visible. " 5 G•3neral:y, "cherno?:em is the best deve]opt d, 
t'1:.ckest and m..,st fertile wherev•.:r i1 occurfl bE>tween two rivers ( '?), in 
lowland<'.!, where it is us,w.:ly nnde:rl.dn by clayey or marly strata h: rdly 
permeable to wai,er. ·•G 

4. Finally. the T:Jrsb orit;in of cherno;;e•n is nroved by miero>.CO!'ic 
inv~stigatiorL ln a·iditiun to ~hB si1ic:eouf;; zoophytf·SJ Ao~eallcd diatom~ 
which arc: common inhai>itarts nf r.)J marshy ar·,;a3, it contair.~ varbus 
phytoUt:laria "Vhi~.;h are chi; mlnuh> s"parute pLn1t re~"'iducs, t:w prindjnl 
d.Jrable com:ti.•uuntE of pal<JdLw plat1t.3 i'1 gene:t\11 and th(~ pea1 vegetaticn 
1)1 southern H,JSI'!i.:l in particulnr ( n. 7 Eic!IWFl.lrl supports tU.-:: by l'cfer·cne'f;' 
to tne rnicr·osc·opic .1nalyr,ie m;:;dE: by .Ehr<"nherg on a <'hernczam ;;ampic 

loiJ •. '" 247. 
l Hnwrvcr, ~ud~ uansfcrm.,tf•ln of paludirtt' ·"IJJ fo:-(1~, fonn.uions to chenJozenl a~e .:l~..iJ•littr 1 hy rh_ auth(1r 

t'nl>' 'jJl\.lcr :he ,;or,Jir:,n thar ··r:u, bcJ ~1t rhc.se kirMt.ionsconsistsofclay. 11 !t 1 ,_ont:. sr, ';it: f·ne~tt:•! Jnd 

{ foi m ~dy) ilU."'~ 1 Jj _;ont 1ern p.1: l n~ Hnst 1,1 \;,' .1$ (:OIIV. f'{··J to b:1tren ster-rl.· ;,r.~her,•vt•r t: ~L h<r ll "":t'i. \ 11h /' "J!J! T 

"':ner porcol.lt..·-d dt:Jwn~ :u¢ f:-1)111 tht' ::u:hct!' thror•r!h ~he 1(1\'ls:· Si-l!ds, ant.! cxf.•rtt:d n('l !urf!l•~r inJtH r,c. eo 
'ht.· ft-!'liH~y nf ~.ht: snrt..Jc-? Lty-·r~i \UCh .t stc:rrc \- ·U ~ir~~;crJF.t'd bv Su:Ih~~ :t~ dw (,~rr·.Jn de~i:·:t !wn~·t·~.:n 11J1 

Danubl.' .and the l' H~steJ." Iind, , p. ?4·1. 

s ~ry~d. ~ 1'r· ·-=~v, -~·4J. 
• fh·,l •• fl· ~.<•). 
s !biw*, n. ~·~d 
' !·~ hl~ 

!'! ...... -~-. ·-



sent to him by Eichwald. 1 Tnc sample contained eight species of Polygas­
i rica and 21 species of phytolitharia [ '?! ]; as is known, this analysis led 
Fhrf nberg to regard Hussian chernozem as a forest soil. 

Prof. Borisyak's view of the' o!'igin of Russian chernozem presented in 
his paper ''On Cher11ozem" (0 chernozeme) (1852) is essentially the same 
CJ.S Eichwald' s theory. 

On nw bask ,Jremise that of all present-day formations steppe chernozE'm 
tr•ost cl.osely resembles in appeat·ance the black mud dPpositcd in bogs and 
lakes, l'rof. Borisyak conclud<'S that nussian chernozem originated in fresh­
water bog . .; and lalws. IIu writf'~:. "This hypothesi,; is the more likely c;ince 
in the past, when the prN;Pnt clH•rnozC'm ster·nes were richer in water and 
vegetation, tl!.1nks to the warm, humid climate, formation anrl accumulation 
of black mud W<lS more c Jmmon than today. 112 Howevc·r, P1·of. Boris yak 
remarks that contemporary chernozt•m "can be likened neither to (bog) 
peat nor to humus'' which is the product of the vegetation decay on dry land. 3 

''The silty (black?) loam formed after the complete drying of lakes and 
bo';s was loosened and gradually altered by the climatic changPs and the 
npw tcrrr~strial vegetatic·n and could become true chernozem, similar to 
the silty soils produced by the drying of lakes which are converted 
spontaneously to fertile soils. 114 

In addition to Eiehwald' s ar,~umt>nts in favor of thC' palucline hypothesis, 
Pt"of. norisyal· addPd tlw following arg,Jment<>. 

11 Anyor:e who has made ('areful observations of clwrnozLrm ovPr largP 
tl't ritori(•s in·.roluntarily arrives at the conclusion that the uniform mixing 
of ('hernc,zem partich·;; and their sPpuration from coarse pebbles could only 
be• pprformt>d by water. 5 llowf.'V<!r, after observing the distribution of 
dwrnozc·rn (its intermittent character'?), it becomes clear that it wr.P not 
formed in a singlP water basin with clistinct margins, but r·ather in m:wy 
small basins; its variaLlc thickness and ('OmpoHition also indicate tr~It it 
was not formed as a purely aquatic sediment but ns a silty substance left 
by dri('d hkes and bogs. Chernozem is thicker at. the center of tht> 
t,•rritory wher<' the bogs were ob·:iously marl' nmnerous. 116 

Prof. Borisyak, substantiati'lg his hypoti ·sis, follcwed Acadl·mician 
Eichwald in trying to provl' that tb(• C'hcr.wzr•m territory was formc·rly far 
more abundant in lak~g, hogs, and forC>s~s than today. 
Borisyak, many of them have by now bN•n n•plael'Cl by VPry typical c IHTnoz Pill 

stepp.:s. 
In 1 B5:l, Wangt>nllC'im vo11 <~ualen approaehl·d tlw paludim• hypothesis from 

a '·ompletPly diffprent standpoint. 7 Dunng jourrwys in soutlwa:-;tprn 
'oif!'rnozl•rn Hussia, he found that hog :wd s'.eppP llttmu;; do not fm•m quickly 
Jr in h,rg(' quantitit>s, whilP fared hogH and bo;~ c;oils in nortlwr·n Hussia 
arP very wic!L·sprcad and quitP thick . 8 lfl' bl'li('V('d thcsP formatio1•s hdng 
a "mixturP of bog humus ·.vith san:!, Hilt, and othp.· Partny pal'tidcc;," t<J lH' 

t•:J!,·,rtilfhlh'!}. !:tc/:'n.dll dh! 1101 ~pt..'Cify tht,' ioc.ility hht•f•. 11!1~ S.1rt:pk ~\"\~ t,d,tl:. 

H1;ris\ .ih, OdJt-•f!h'·/TI!:~ (t~ll l:ilcrno/vfn). pp.ll-f):~. !~1 !'J~'. 

• lhL.:. p .• ;-1, 

s ihi,•., n. ·1:-,. 

I Th.,l., :; •. ,,·. 
1 \\' .t fl ._• ,- 1111 c i ·n v 11 n 011 ;1! ,. 11. Ibid. 

Jl9 



l 
I 
' 

very similar in appear:F1C'(' to stc>ppe cl~ernoz<•m . 1 Finally, having 
cnc·ountered small bog- soil areas (1 0-20 dest>ialines) in the Belebei District 
;1midst eontinuous typical chcrnozem and regarding this phenomenon, which 
is fairly widespread in the Urals area, 2 as incompatible with the C'lrrent 
hypothesis, WangPnheim von C~ualen arrived at his conclusion: "If en 
Prratic flow on a global scnle had entrained the enormous masses of silt, 
ooze, peat, ·md oth<:r dt-caying Vl'getal ~ubstances in the course of its flow 
from north to Eouth, comminuted thc1.1 as finely as poshible and mixed them 
:dth the minl'ral pal'ticlcs of the flow it:; elf and transported the entire mixwre 
1o tlw south, it would certainly be converted to true chernozem, deposited 
on the surface n;; the lil~htest con1ponent of the mixture. We should then 
havp no IH'ed to ref<•r to tiH' black ,Jurassic clay or to the shale. "

3 
The views 

of l·:ichwald ~·ncl 1 :m·h;yak WPI'l' consistently follow led by H udolf Ludwig 
(18G2). 

/\('cording to Ludwig, "If peat deposits stop developing as a result L)f 

ddocestnion and the ensuing desiccation of the :ubsoil, they become dry and 
loose, c·V('l1~ually destrc'ycd by the atmosphere. Thus, peat yields a humus -rich 
soil which lwcomPs very ft>rtile in the course of time, thus enabling 
cultivation. Such soil varieties, rich in humus, Rrc tound throughout 
(;L·nnany, and ar<' t•spPdal.ly widespread near the Danube. Soon after the 
pc·a t bog ~l::i dried, the soil il::i naturally very aci(1 and therefore unsuitable 
[()!' C'iJlt'.vation of corn <'rops. After a more or less prolonged period, when 
ill~· vL•gl'tal substanc~' of this soil is furthc·r dcstroyecl, it becomes capable 
of suppor·ting plants for a prolonged time. ~:ud1 humus-rich soils occur 
in Hussia whcl'ever the high mours wel'l' dried by thl' cutting down of forest; 
these soils are known as clwrnozem.'' 4 

We regard tlw mm;t r'l'{'t•nt dl'fcncler of the hypothesis of the purely 
paluditw-freshW<ll~!r fo·~mation of Hus:>i<>i• chernozem to be Prof. G. D. 
HortHliiovskii. tit: o~Jst~rved U1l~ follo~«ing eharacterigti(~ ~eei.ion in the 
clwrrwzem zone on the banks of the Vc>nyavka Hiver 1war thC' village of 
Kanwr:ka, I ;pifan Di :3tl'i<'t, Tula Provine o. 5 

1. "('hPrnozem with two intt>rculations of sticky yellow day (utterly 
d~ff• 'l·nl from alluvial clay). 

2. "Chernozem layer about 1 :trshin [71 em] thick, containing s!H~lls of 
freshwater and tl'rrestrial mollusks. 

3, "Yellow and whitl' rnkaceow; c~,rbonifProus sands with intercalations 
of st>parate blocks of buhrstone, with leaves and trunk'> of Stigma r in 
ficoides ." 

After washing samples from tlw second layt~r, !\!r Homanovsldi obtailwd 
a larg(; amount of black residue consisting of small unslakable black particles, 
a fc;w irr<.·gular siliceous rmd calcareous fragments, and nume.·ou;; 
frat~ments of thin, small white l::ihells resembling Lim n a e us, l: e 1 i x, and 
f'aludina and, well-preserved shells, 1-2 l/2 "liniyas" [2.5 -·7mr:-cj 
in ,;lzl•, of freshwater moJ.lt,:,;ks of the order Pulmonata su('h as Ill' 1 i x 

1 !bi.l,, S, 64, 

t~)id. f ;.;, c1 -n~1 • 

s Ibid. , "· ti4- 1,5, 
4 R. L~:dh'Jo:. Gt'fL,~t·ni.::.ctle und gell~nostisclu.· S!UJit-n :lllfidntr ik•ise ..J,urh -{u5sland 1111d Jt:'n t'r,d. ll'Jti'2, 

"· lOG 
RO!Hano·'*skii. r-:t:skol'koslov 0 lUSskom chl·rno~cmv(A h:v: hvfllLtrk;;. OJ! russian CtwrrJOZl.ll).-G,)-flyi 

Zhurrwo; l (:l): 4~4. 18fi:l, 
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marginata) and Pupa (bidentata anri striata). Micr·osc0pic 
examination of the residue revealed isolated ~J.ant stalks aucl siliceous 
phytolithariH in the form of thin serratpd tubulPs, sometimes light blue or 
pale pink, and also striated rhombic bodies. 

According to Prof. Homanovskii, ''this initial discovery of terrestrial 
and frc>shw<.ter molluskR in ct:ntr<ll Hussian chernoz.Pm is direct proof that 
ctH~rnozPm is formNi fr·om mossy nnd paludine plantH, ~:>ince th;osc• genl't'a 
ar(' characteristically found in wet places ;md c;tagnant fn•shwaters. The 
alternation of upper eh('l'nozpm with clay provt>s that the d<-cnyed plant 
reHidues are sometinH:H CO\'ered with l'arth cl<•positerl by spl'ingtime fbods, 
the broad ;;;hallow sLrer.ms flowing across the mar~hy lo.vlnnds ln spring 
und flash floods, all mixing tho;: dt-licate plnnt residues as well 8S the plants 
th(;'msdves with particl"s of day and s<md .. , 

Mr Homauovskii concluded, "Since the humus org;:mic: substance of 
chcrnozem is very finely distributed thr-ou 1out its bt:lk, it appears that 
the mrtr~=;hps mainly contained plants such marsh horsetails, thistles, 
water-lilies, spdges, rushes, mosses, ct• ''1 

V. M. C hernyaev holds an opinion intern diate betwN•n the theory of 
purely aquatic and paludine origin of cher1 1.em and that of its exclusiv(~ly 
terrestrial-vegetal formation. Chernyaev erst differentiated four Jay1:rs in 
Hussian chernoz.em: "a) the uppermost, z: ·st recent layer, pt>oduct of 
recent decomposition of organisms; b) th< econd, deeper layer, somt•ti nws 
reaching l0-12ft [3-:L6m] of depth i.sm eancient, possiblycontt>m;:>Orary 
with the last catastrophe ( '?); these la.ven tll tur·n black when wet and ;u·p 
then difficult to distinguish from each oth< e) a layPr, mix,•d in C'harader·, 
consists pnrtly of layer b and partl;v of tht ubsoil, commonly clay or· sctnd: 
d) a layer consisting of innumerable holes and tunnels (called krotovirHlS 
by the peasants), filled either with the humus or with the: mixed layer "

2 

Chernyaev also cont>iders it more probable that fresh water and air influenced 
the formation of Russian chernozem, Layers (c) nnrl (rl) obviously rP11ect 
the effect of waters, but layer (b) necessitates admission of the effect of 
air in addition to that of water. 3 

The principal argurrents in favor of a) marin(; and b) paludine-lacuHtrine 
origin of Hussian chernozem may be summarized as follows. 

a) Arguments in iavor of the marinl' origin of 

chernozem: 
1. The constitution of chernozem does not vary throughout the immens<· 

expanse of European Hussia (Strangweiss and Murchison). 
2. Chernc,zem occurs in European Hussia rtninly within the northern 

boundary of the black Jura.-~sic clays, 
3. In one instance, cited hy !V!urchiRon, :1. north<•rn boulder was 

observed on the surf::;.c:e of chernozem, anc:! in anothPl' instance, cited by 
Petzholdt, fra)!ments of sanc!F;tone and foraminifers werP found embedded 
in the c.lle rno:: , .. • ,, 

b) A r g u n · ,. •· c s in favor· of t h 0 p a 1 u din'' - lac us t r i n e 
o r i g i n o f e · 1 ,. !' .1 o z e m : 

4, Of all the prPSent·dny formation;.;, thC< "blncl< mud Of bog;; ancl clays" 
is most similar to :;t"PIW clwruozem i:t appearaneP; in tht· C1·odno nnd 
Minsk provinces chernozew obviously derives from peat (Eichwald). 
1 R'.'rn.:.~n~~\·~l·-i. lbhJ., p.4H'1, 

C;,l·rni.tlv. ~ouve.tuxcryp~og.-lrnt•sdt l'Ukr~1tnc: p.I·n~J·~~. BuH. Jt Ia Su(it:a: dt"\ ~JH!C. -Jt: 

p,;,,f.,.·~~u. l d-~ ; 1, X\'IIl, ~~o. :~. 
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5. Chernozen1 is completely free of any coarse components (pebbles); 
similar to p:1ludine mud, it is composed of completely uniior111, consistently 

. fine particles. 
6. Ch,ernozem only occurs on gr,Punds of low water permeability 

(Eichwald). 
7. Chernozem samples from two localities ( ?) were found to contain 

n) Hever:1l species of diatoms (Eicnwald), ·b) various phytolith::lria, and 
c) sever:tl species of freshewater· shells and shell detritus (H~Jmanovskii). 

8. L::1kes and marshes were formerly much more widespread in the 
steppe regions . 

. .At the current state of factual inform::ttion regarding Russian chernozem, 
the statem.ents merit no further discussion. Some (1, 2, 4, and 6) are 
factLwlly er-roneous, othe:~:·s (3 and 5) are more logical if viewed according 
to the ''vegetal-t,~rrestrial" origin of chernozem, and the remaining 
sta tl'mcnts ( 7 and 8}11 are fallacious. Indeed, Prof. Romanovskii' s find of 
freshwat(';!r shr~lls is' obviously related to slumped chernozem rather than 
to r:.orm:ll steppe chernozem, 1 as is me.de clear by the interbedding of this 
chernozem with purely aquatic formations. The diatoms which Eichwald 
observed in a chernozem are. well known to be distributed globally, being 
found at the Equator and on Polar ice, at the sea bottom ancl on snow 
peaks. on the surface f>:nd in deeper strata.:: Certain amounts of diatoms 
arc· included in neptunian and volcanic rocks in all formations, and in all 
the H ecent fortnations, terrestrial, paludine, c renitic, fluvial, r1.nd marine, 
due to the clus((~arrfbd by the trade winds in atmospheric precipitation. 2 

Consequently, the presence of di:':ttoms provides no clue to the origin of the 
rock. 

Although it is quite probable that mafshes and lakes werP once more 
widesp:rcad in the south of Russia than they are today, .the .fact is irrelevant 
to the origin of chernozem, for the following reasons: a) northwestern 
Hussia, as northern and < entral Russia, was always richer in marshes and 

·lakes than southern Russia, but no chernozem was formed; b) it has not been 
·proved that the former bvgs and lakes in south Rn ssia occupied those areas 
where chernozem is found today rather than on saJHiy soils; Such proof is 
even more necessary since the i'acts reported by Bogdanov (p. 21 8), Gel'·· " 
mersen (p .183), Domger (p. 223) as well as the section which I mention on 
p. 94 clearly indicate that wherever chernozem overlies a bog it is sharply 
differentiated from peat and is of deposited origin; c) finally, ~lthough we 
t1ave often found sea shoals (pp. 302 - 303, ff. ) and marshy areas (Nezhin)., 
to merge imperceptibly with the neighboring soils and in places bc~come 
cover-ed bv or even converted to c hernozem in the course of time (which is 
quite posslble and natural), 3 it must be bor·ne in mind that in chernoz~m 
farmation the part played by bogs (mar'.'shes) and marine sediments is'but 

)\ \'i -

preparatory and intermediate, and is ft.\r from being decistve. The sea 
1 lnforn1o~tiowwrnc~>·hat similar tn Prof. Hom.1novskii's d,1ta was supplieJ by Mr Rogovich. "In the sheer 

siJ~·s d" l>l'li in the vicinity of Ki~.:v, 1\lr Rogovich foun;l two beJs of freshwater shells dUn i o anJ 

AnoJon;~a .1t 200ft [ljJ ern] umkr chernozern l arshin thick and over diluvial yellow day "(ProceeJings 

ni thl' ThirJ-C,>ngtds <>f Russian Narllralists in Kiev, 1871, p. 3}. Rogovich himself, however, aJmitteJ 

that this pl;lct.: 111<1}' havt: hel'll cuvcrcJ by a river or a lake. 
2 K ry i" v [A. j. Podz<>l ~lq;ilevskoi gubcrnii, proiskhozhdcnic ego i rastitl·l'nykh hinlitov (Podzol af thl' 

1\h•;.:ikv Pr<'vincl', Its Origin ;u1J thJt of Plant Biolirhs). pp. ~)1-'12. [Z.apiski S. -Pererhur;.:skogo rnir.eral­

'\•!ichnk<'~'' <'bshcll<·st\'.1, parr -~. Sr. Petl'rSb<Jrg. !87:1.] 
S l1<'kJJchat'\, Po \'<')'HOS<J P SJbirskom chnnn1.t't11C (Siberian Chcrnozern).- [Trudy VEO, ~(1)' 17-

~·1, s:. P<.'tl'rshur..;. s•:rarar,· r<'printj. I 1:11'\L 

\\ 
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bottom may remain saline and the bog acid, both unchanged, lacking 
favorable conditions of climate, vegetation, etc. 

Thus, not a single argument of this hypothesis will withstand criticism. 
It will in fact be made clear _below that t._he hypothesis i~ contrary to all the 
basic features of Russian chernozem. 

The view held by the honorable Prof. K. Schmidt of Derpt is unique. 
Obviously, soils (German "Boden") when interpreted by Fallou, Benningsen­
Forder and Meyer, '1re unrecognizable as independent bodies (in the natural­
historic sense); Schmidt confuses them with the loose post-Tertiary formations 

··· underlying soils in the vast majority of cases in Russia and in Europe, and 
forming a gradual transition to actual soils. Obviously, in this case any 
solution of the problem of the origin of locse deposits would serve the same 
purpose1 for the formation of overlying soj Is. Indeed~ this is Prof. K. 
Schmidt':-:: approach to the Russian chernozem; the essence of his hypotheses 
follows. Prof. Schmidt first accepts as proven fact that the Finnish granite 
elevation is mu'ch richer in potassium and poorer in sodium than the Irsha­
Dnieper granite2 , on the basis of the following data resulting from ar.alyses 
performed by Struve, Lemberg, and by himself. 3 
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Furthermore, S~hmidt' s analysis (18 79) of the "clays and silty residul'S 11 

(substances insoluble in hot 10% HCU from 26 samples of soil and of subsoH 
of chcrnozem Russia convinced him that the character and ratios of the 
elemcntr in the residue, presented in the above tables WE're far closer to tile 
lsha tha! to the Peterlaks granite. Hence his conclusion that the •• Products 
of the comminution and weathering of thP upp~p layer of the Dnieper granite 
c•levation form the chernozem and its subsoill,itsouthern Russia. 114 cFi~of. 

)I __ ,-;_,· 

Schmidt also supports this extremely importantrfconclusion by the 'following 
arguments: \\ 

•' 

1. The formations which he regards as being:
1
derived from the weathering 

of Finnish granite (e.g. , Devonian clay in the eltvirons of Derpt and 11 
samples of Lower Silurian clay from the northe!rn coast of Estonia) are 

1 K. Sc h rn i ,1 t. -[Jn bunl,:! FizlkP-khimicht·ski~: isskuovaniya pnchvy i poupochvy chcrnozcrnnoi p-'losy 

FvrGf't.'iShl'i l\l"'~Sii. ~')· l. rr· 7' :11 -:1~~. c~c. 187~1. ·--~\ 

2 Ihi,J.. p. 1.:. 
3 IbiJ., pp. :lt-.13; ihid., No.~?. pp. 4~-43. 1881. 

-' Jb ic!, , :\• '• l [lf'l• 'll -'>,:_!, 

323 

-- _,,_. _,,., -.r. . - - ~..._-~ -~-..--- ·•·""'.- - • 



f 

f 

r 
' ~ 
I 
I 

I 

much more closely related to the Peterlaks rocks than" to the Irsha granite 
and the southern Hussian chernozem . 1 

2. Prof. Schmidt's investigations of chernozem soils and subsoilf; in 
southern Hussia convinced him that the cl9ser the sample was to the site of 
its origin. i.e. , Dnit:per granite, a) the coarser grained are the feldspar 
weathering products and b) the less complE:te iE the kaolinization of the 
feldspar {defined on the basis of the relative content of alkali per 10'0 parts 
alumina). 

"Soil of Vasll'kov (of the Kiev Province. Nos.13-16 in Schmidt's tables) 
which lies nearest (?)the Dt1ieper granite contains 49.75 parts K20 + Na20 
per 100 parts A120 3 in its residue insoluble in hot 10% JICl. ·The soil of 
Pesochino (near Khar' kov) further east~=· away from the Dnieper granite, 
contai~ed only 38.2 pa . .:ts K20 + Na20; the soil of Grushevka lying nearer 
( ?'.) the mouth of the Dnieper contained only 3 3 .9 parts K 20 + Na20; finally, 
the soil of Sivash, the farthest away ( ?) southeast contained only 29.5 parts 
K 20 + Na20. " 2 

Prof. Schmidt first published his views in 18 79; in 1881 ~ after completing 
1,6 new analyses of c hernozem soils and subsoils from the Samara and the 
tJfa provinces, he reiterated his former view and said that "the soils and 
subsoils ( 16 samples) from the Ufa and Samara provinces contain considerably 
more Na20 and correspondingly less K20 than the Baltic soils, analogous 

. to soils of the first serieE;. 11 He explains this on the basis of the chernozems 
having been 11 formed by the>mechan:ical destruction and chemical decomposition 
(weathering) of the south J!iussian granites (of the Dnieper region, etc.) 
which are relatively richer in Na20 whereas the soils from the Baltic 
provinces were derived from the Finnish granites, richer in K2 0. " 3 

Although this hypothesis is undoubtedly attractive and ingeniously argued, 
it cannot be regarded as proven. We regard its principal weakness to be 
the complete irrelev<'l:nce of Schmidt's conclusions to his facts. 

Crystalline rocks have to date been dis(!overed in southern Russia on , 
areas over !'3 .5° long.; they are known in the Volhynia, Podolia. Kiev, 
Poltava, Kherson, Ekaterinoslav, Taurida, and Voronezh provinces, and 
in the Don Cossack ter-ritory. The following crysYalline rocks have been 
identified: various granites. gneiss. syenite, diorite, diabase. porphyrii:!S, 
porphyrite, norite, labradori.te I epidosite. dolerite, anamesite, quartzites I 
shales, mica. chlorite, and talc schists, etc. 4 The crystalline region of 
Finland and of the Arkhangelsk and Olonetsk provinces is known to be just 
as extensive and as rich in various massive rocks. 

Obviously, comparison of the weathering products of the northwest~n:n 
and southern crystalline regions would require several samples at lea::;t 
of the commonest rocks of both regions. Yet. Prof. Schmidt limited 
himself to only 2 examples, one rock of each of the two vast regions. 

~Furthermore, it has been made clear that boulders of very many 
northern and sedimentary igneous rocks occur in the diluvial formations 
of chernozem Ruasia almost up to the Volga. On the other hand, there is 

(! 
1 S c !11n i d t. pp. '3~ -~t,; 
2 Ibid. , p. :1~. 
3 If1i,J .. ·.;, •• ..!. r· ·12. ';-;.~i. 

~ J)·•IIJ ~t·r: 0 '<risu:llichcskikh [lf<',l;ddJ y•11!.1 i ytl~<'-z:lp<lJ;l EnopL·isJ.,,: 1\ossii (Cr>·stallitw H<~cks 0t' 

S·•tillt<'rt: .!lid S<•tlthV.l'~lnll FtH '!)t'.lll !\us;i,t), rP· 'l~l .llhi 7~17. !~~1. 
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an undoubted close- genetic relationship between southern diluvial and local 
bedrock consisting of Dev•)nian. Carbonife-rous,, Cretaceous, and Tertiary 
j'ormations. Consequentlj, both kinds of rocks undoubtedly participated in 
the formation of the southern Russian deposits, the origin of which cannot 
be ascribed to the weath,~ring of the Dnieper crystalline rocks. 

There is at present r.o longer any doubt that soils are not roc~s and 
chernozem cannot be compared with Devonian and Si1urian clays. It may 
be added that Prof. Schmidt's (p. 324) arrangement of soils which he invE-stigated, 
in regard to the Dnieper crystalline range, is absolutely arbitrary. It ahould 
be recalled that the Eamples analyzed by Prof. Schmidt, which completely 
satisfy his hypothesis, .include three samples of northern paludj,ne-terrestrial 
soils (23, 24 and 25), one (26) Recent coquina from the Tongue of Arabat, 
on~ (12) of the purr~st Belgorod chalk, and 16 samples from the territory 
east of the Volga where neither Finnish nor Dnieper bouldel~s are found. 
Our opinion of his hypothesis is thus quite justified. 

What, then, is the correct answer to the question of the origin of H~l)Sian 
chernozem ? '\ } 

, Popular knowledge has anticipated scientific achievement,- in this a 1~11in _ 
other cases. According to Prof. Borisyak, the "popular opinion of the 
origin of chernozem from decaying plants (in steppe lands) facilitated by 
atmospheric agents, followed by the mixing of the resultant humus with 
the loose l.cam of the subsoil'' has .long been current in the Ukraine . 1 

Murchison reported the same pop~lar vir)W even before Borisyak did. 2 I 
heard the same opinion in different corners of chernozem Russi~ .. 

Possibly. this caused the ()J:>inion on the formation of chernozem from 
terrestrial vegetation to appea-r in the literature earlier than all other 
<>pinions, and to have many adherents. Nevertheless, there have been 
s'~veral shades of opinion, as 'seen below. 

As far as is known, GUldensUidt was the first scientist to uphold the 
vegetal-terrestrial origin of chernozem. 3 Following his 1787 journey 
in southern Russia, he mEode the followL1g comments inter alia: "J.'JSt south 
of Zaraisk the countryside in the upper reaches of the Don changes abruptly. 
An endless steppe or plain stretches, covered by a layer of perfectly black. 
rich soil, 2 -4ft [ 0 .6 -1 .2 m] thick, C!Xtending far beyond Voronezh. It 
would certainly be difficult to determine the origin of this soil, rich in 
humus and completely analogous to the best artificially manurer:l garden 
soil. 4 A probable explanation is that in these areas, where population has 
always been sparse, plants proliferated and decayed unchecked by grazing, 
thus accumulating considerable quantities of humus. " 5 

In 1836, German6 also made a definite statement ,c;;uppor'i:ing this view. 
According to hirri, "the loose surface of soil (ta~en as ~he ground) capable 

1 B or is y a k. Ih id. , p. 43, 

z t-.1 u r chis on. faiJ. 
3 GiildcnsUIJt. Hc·ise d\rrch F\usslanJ. lt>rausgqlb· von Pallas [St.·Pctcrsb,;rg,-lii:j7J. s.:H, 
4 In this cnnnc•cti<lll. P;;llas remarked that On the basis of IIIJI!lCrous tr.tccs (o~J tree stumps) the;l· <tcppcs 

here forntc·d in <tt1ti411ity. It 1~ nawral ~o ;•ssunw that tht:Sl' forcHs 1-.·re Jcstroy.t:J by fires Juring "·;n~ or 

by 11<'111<\dic !"l"''flkS. lc;Jvin~ nchiud chh humic anJ pl·aty soil." GiilJcnst.'iJt. ibid .. p. :H. 
5 lkspil<' the dt:fi111t<· cllaractn 11f t-.!r c•.ilcknstihlt's statcllll'lll qu•.nl·d ahnv~. thif:{lpini,,n may bl· rcgarJeJ 

as h:tvin.~ hl'l'll .tcci .. !t'llt:ll h ith tht~ .H!thor, dlld 11n1 char;tctt·ristic .,f his vic\\'S; sonw1d1at l.1tt:r 

c_;::-lde nst :i Jt l.,,IJfmc-J st,·prw chcru··zL·fiJ ~>ith wln11etst'S a11d peat. lbiJ. 

6 ll. G~· .r11 a 11 [Nj. 0 khimiclKsk •:n is5kd,,v,Jili• dwrnozclll!!Ykh p<.>chv. Jlya ''i'HCJclcniya r:tzlichnykll 

svoist\' ikl1, v n:1shikh yu~hnykh ~ub··rniyakh (Chemical Invest ig;llion of Chcrnozcm Soi!s for the Dckr· 
111dlati<'ll ,·f Thdt v .• f!<'IIS PrP[lcrtil'~ ill t 1•.!r s.,util··rtl p,,,Villr:c·s).-Z.L·lnlc~~-:,l"dll'Shii zlwrnal. jz,l;tV:lt'lll;-'i. 

\l~,sJ.:~~v~kin~ (lf'~hi..'hl·St\'t 1 ;n S«;.~l'st·.l\1..!~' ~,,,,l:-\·;tistv.J, ~,), :-), p. '...! ;:,2, l,i·~,;. 
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of nourishing vegetation is ust:ally covered by it. Exudations ( ?) from th-~ 
roots .and from the fallen leaves decay together with the desiCcated plant 
residues and form the special substance known as hum,us or chernozem. 
This humus colors the soil dark -brown or even completely black. Chernozem 
is thc:t:"efore a mixturt' of sand; clay, or marly soil, with a certain amount 
of humus, as is knO\vn by every farmer. "1 

Eversmann went on to develop the .hypothesis of the terrestrial origin 
of cherno:t.cm. In his description of the Orenburg steppes, he wrote2 th2t 
11 The last gee gnostic product of the sea in thi.s area is the solonetsous marly 
silt which is :->till the distinctive feature of these steppes. This silt 
constitufes the bare, upper layer of completely barren areas, while in 
fertile steppes it has already become covered by chernozem. As the (sea) 
water retreated, the silty soil became overgrown by characteristic.grasses, 
in the first place by saltworts; with further retreat of the water a:n extensive 
silty steppe formed, in the course of centuries and possibly millennia 
becoming a layc1 of humus or chernozem produced by the vegetation and· 
renewed annually." 
<-·'· Thus, the soE became capable of nourishing other plants; grasses became 
more luxuriant and formation of chernozem was accelerated. This is the 
simplest, most natural explanation for 'i:he formation of the "chernozem 
steppes which steadily increased in area as the water retreated." 

In 1842 the well -known geologist Huot considered it "quite natural to 
assume that humus (in chernozem) is a product of t~~e decay, thariks to free 
acc(.•ss of air, of the bodies of those organisms perishing in the steppes,,and 
of plants growing on the same spot over a considerable period of time.:' 
The author apparently assumed the plants to be both herbaceous and 
arboreal. 3 . 

Several new details were added to the previous views by th~. unlmown 
author (A. P) who left us a small review of Mr Petzholdt' s renowned work 
"Beitrage zur Kenntniss des Inneren von Russland". 

Having reviewed all the hypotheses extant before 1852 on the origin of 
cher·nozem, A. P. regards "ch~,rnozem as only a product of the simple 
weathering. of the soil (ground) layer, which is also confirmed by the 
difference in nature (with respect to the grcund ?) of mineral composition; 
this dissimilarity must be regarded as being best confirmrd by future 
investigator':;. 4 

"The difference between chernozem and othe1· humus-r·ich soils consists 
solely in the quantity and quality of the humus ... in ouropini.:m the differ~nce in 
quality is due to the special conditions of d:ernozem Hussia, namely, high 
temperature, absence of superfluous mois~ure, and loose, air-permeable 
soil (brown) which facilitate the decay of organic residues .mostly of 
plant origin. " 5 r! 

i) 
:, 

1 llv th<· ,.1llll' ;lll1h<'r: Khi'llicheskiL isskdov<•niy;t ,, ch(·rnPZl'lllL', nakla,dyasl!chc!n~·ra \' yu;dmyl<lt ~llbn­

'!Jiy,lklt Rossii (Cht'lliil'al fnv<·sti:-!;lllllrt on Chernozcm FcunJ in thl' Snuth('rn Pwvipn·s ,,f Russi.1).-

Zc rnlcdc! 'c h('•.k ii zhurnal ~ loskovskovo ob~hclll'st \·~ sc l 'sk''l-i'' khnz y a is tv a. No .. l . pp. ·l '1 -·1 K. l-x:l7. I i.t vi !1.~ 

r<·!•tMke,l!h;l; Hussian "Cht·r·lwz-:'11: is ne;lrlY thcsamcsoilimOI,·ninGermanyas·l\tarschhClden or 'b.llnlncr·.k. -~ 
- '' -

c:enll.tr: .1dds tt~·:·· "rrnperly sp<'akin~· .. .:-lwrrwzun cnnsis!s t'f ''rg<~nic resiJtH:s anJ products llf dwir -i<·t-.ly 

"itlt ~;tn.!. k;u cl<~y. •'r lltar!." 

' l!:lt;J. J. VPy<l,l-!f' ,1,1115 Ia Russi(' 111hiJiPII.1k l'l l.t Crilll~,-. (P.triS), IK·l:!, pr-.4til ~l·i:! ;tlld .Jt;'j', 
4 Zlttnn;tl 1\linisl<'rstv;t c;,,suJM:-t\'<'llnykh imushchcstv, rart 44, hihli~.'<.!r;:rh]. :~p. r:! ··-I-'. 1 .·h:! -1.~-, l. 
S !hie:., p. I '2. 
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_ Unfcirtt<nately, at a los's to understand "il1 ~hat manner the water -insoluble 
humus particles could form such a homogeneous 'mixture with mineral 
particles even at a depth of 20ft {6 .!, m]" 1 , the author resorts to an artificial 
explanation, and puts his own viewS: at considerable disadvantage. He 
assumed that "the material for the formation of (mineral constituents of) 
chern;)zem was not supplied by graywacke rocks (clayey, of low water 
permeability), but by sandsto11es2 and sands. 

He wrote a~1 , follows: "Th(· cherno~em layer should be imagined ~not as 
it appeal'S tod~y cut before its mi.xture with humus. when it constituted ( ?) 
a layer of very fine sands; the mechanical entrainment, by snow or rain­
water, of the humic substances formed from residUfcS of plants which gr-ew 
on this soil mus.t be at~:mittec an our· opinion these were herbaceous plants 
which d'Bcay more readily th~:~.n the arboreal one;s)3

, occurring to a considP.rable 
depth, which varied with th{~ looseness of soil. " 4 

Following his acceptance of one fallacious premise (sand as almost the 
oo1y parent ro("k of chernm~em). the author was forced to accept saveral 
others: II Such accumulation r)f humus :!.n the sand mentioned above introduced 
a change in its properties; it appE:ars more or less hard,· som:t imes 
friable when dry, and rich ( <::) ar.d slippery when wet; obviously these­
properties are due to hurnus ... " 5 

The author then arriv~s at the following conclusion:( 
1. ' 1Chernozem is the weatheTed layer of the upper' rocks of the most 

ancient· ( .?) sedimentary origin, mostly sandstones. •'.-
2. "It differs from other soils in the abundance of its humus. especially 

that insoluble, ( ?) in alt-:alis and formed under special climatic and soH 
(ground) conditions from herbaceous plants. " 6 

Academician Ruprecht is :.he undoubted founder of tn~ scientific formulation-; 
and development of the theor·y of.the origin of Russian chernozem. In his 
V!ell-known work, 11 G~obotanic;;l :=:tudies of Chernozem" (GeobotanicheGkie 
i.ssledovaniya o chernozeme'-, 18G6, ~,e presented his famous hypot!:lesis. 
as follows7 : 

"Norther_n sod soil is tht true equivalent of chernozem in both external 
features and in chemical C0"11position and mic:roscopic structure. except 
that the color of earth under the sod is not as dark or black as the color 
of chernozem. Chernozem is often grayish-black, and erroneous deter­
minations may be made if the sitl' ofsampling is unknown. The process of 

1 Ibid., p. t:l, The author l$ ubviour.ly refuring to Murchison's •.vell·known report on the thict<ness cl 
Russian chernozcm. 

2 Ibid •. p. !1, On the very next page ( i4) ti ... author admits the possibility of the for;nation of citerno:~em 
also on c.1lcarc>•US rocks. 

3 !n .Jddition, the al!tlwr remarked t'lscwhere (p. 14) that "In countries ~-.·here a moist anJ humid climate is 

predl'tcr!llineJ by extensive iorests, vl~·1nic residues generally decay very slowly: rw difficulty is therelo:c 

encounL ;e.J in Jisc,wering parti.1Ily dcc<ycJ portions of urboreal plants it, the upper layer of for.:·st soil. 
llecausc of tho: Vl'ry d!.'nsity of thdr mass, arboreal pl.lnts do not decay as readily as do herbacc-.~us pl.uJt'; 

tht· Jecay l'f thl· L;uer, in ota tredtss st.::ppt· rt:gion. under completely opposed conditions. mus! certainly 
yidJ results diffL,ring from the r,·eceJing case, sometimes in proportion to the difference 1:-et.,..-r,en the 

clirn.ll!c c~~ilJitinns uf th.:-;e cn.~ntries." 
~ T!lc author nff.:rs tilt fnl\l•wing illustr;ttinn: "Evcnusingthcdcnscst hlntting o-aper. despitt' lh';! i.tsnlui,'!ity 

of llurnic suhstancl'S In hPth thl· fif.'l' .1nJ thl· cnrr.hincd state, they will bl f0unJ w partially ras~ thwugli 

till· f1.tp(·; r•'rl's on J-win~ rnixl·,! · .. ·itlt \o-.ltl'r." IhiJ .. p. l'i. 

~ l"id •. r- 1·1. 

5 J•,id.' f'· l·i. 

1 F.i~'IL'lli(. Ibid •. rr.7-·ti:tnd I<J. 
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humus formation in the sod soil is obvious; the herbaceous parts of plants 
die, decay in th<:. air. are partly converted to humus. percolate into the . 

·soil with rain or melting snow and co.lor the .soil to varJing degrees of 
diir:mess I depending on the qu~ntity of humus. This also happens during the for-

. n1alion of chernozem, when the sod crus.~ forms a dire . .::t transition to the genel~­
allylooser:. soilla.~rer with no interv'ening layer. Despite the aridity of the cher­
nozem zone. the soil becomes a semiliquid mud in spring~ due to the u1elting · 
snow. It is not. he. wever' long until the sun's rays 'sear and parch the herbaceous 
portiors of the vegetative carpet; they give rise to J.ocal steppe fires which do 
not destroythe entire sod but in the course of the centuries produce a general 
eff,'ct. It is still difficult to decide what fraction of chernozem il1 a given layer 
was formed from sod and what fraction is ofthe primordial inorganic soil. The 
humus particles and phytolithGria found in the deeper layers percolate c}ow·n 
from the top; the silica of the uppel·most layer may also be directly (?)derived 
from plants and its quantity may h.J.ve l.ncrefise1 thanks to sa~d or dust brought · 
from other places. ehis silica originated from inorganic material." ··. 

Ruprecht further continued~ "not a single phenomenon contradicts 
·'this hypothesis~ ':('he absence of Polythalamia and Polycystinia 

marine B a c i 11 a r i e a e, marine and freshwater molluslw; the decrease 
in :c'olor intensity_. humus content and number uf phytolitharia with increasing ' 

"'\ ,_: 

depth; the low c,ontent of organic substances compared to silica and other 
inor'ganic constituents; itf? oc~urrence OJl dome-shaped. slightly convex 
planes and on the, suntmits of ,flat mountains and hills; i~£ dh;tribution, 

1 
som~tirnes int~rmittE:·nt:, over an enormous a:r,ea; the frequent abseuce qL~,­
chernoz.c:J?l along river banks when the latterc.::\re a new formation, its . ~, 
absence f11 the Black Sea -._Caspian steppe and on loose sand wn.ere sod growth 
is slow and difficult; its presence in the foothills of i.he Urals and in the 
Caucasu:~" on points cor~siderably higher tha_n where neighboring chernozem 
occurs, and thP general differences in elevation at different points of the 
chernozem region; the impe.cceptible tl:;ansition of chernqzem to the sod ,n 

, Boil, complett' absence of :vegetal structure, the only plc\-ht resid,ues being 
cereal ph,vtolith~ria; carbon-black' flake::; and ce1'tain other phenomena -

0 

all are real:ily cxpl:lined an(] wheU·er taken i ndivi<.lually or collectively 
prove this vi~w of the origin of cht·rnoze!n." . 

Yet, Aca<lnmician Huprecht does not regard this mode of chernozem '' 
fo;,·mation by -the percolation of humus down into the:~underlying rocks as 
the! only possib1? on.~; h~ accepts it only in cases when the bedrock is 
11 sandy or loamy diluvium. " 1 Since thit>;':rock is not_ the only substrate of the 
soil, Academician Huprecht abo distinguish ·d ' 1 chernozEm focm:·d witho:.1t 
the cliluvial layer and without percolation but directly ov.€r the ccmpact or 
weathered rock, as for instance in the granit'} steppe of the southwestern. 
parts of Hussj J., oa limeston~s (Simbirsk) atd on marl (Malmyzh), 2 The 
inorganic com·titu ~nts of chernozem of the latter kind ar~ directly derivnd 
from the plants and only indirectly from th~ l•;linerals and later f•·om 
vegetal-mineral subsoil. " 3 

1 Ruprl.'ch:. lbiJ •. p.4<i. 
2 RuprL·clH tq~arJs cher<!_5.'zt:m t'l thio kind as oli~illatin~ "by the Jl'strar:tiot, o• r• .. ,t filarn,,nrs ,,·llu.:h. al•'ll..! 

1.: ith ntL~·r a~em,, ,,.3./Jctrim(:'lt<tl w tht• limt.>stout· (rn<Hl. t:tt. ). pu;etiilt•:J the narrow· n<tti\S anJ ,;:i;·Lir~t·•l 
tlwrn hy rlw str•>r,~ dt'\'l'lPpmt·m ,,j rnors. c·•ndt:d and CPrlJillillltit-l'sto·w ;11:J trawpor!L'd it> p.trticks." 

lhiJ .. p. ·I''· 
' !hid,. p. ·lo:. 
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parHal decay certainly exist in. a rather. s~1aded is 
very moist. Moreover, the humus l:lyer must increase at a mut:h greater 
rate in the forest than in the open steppe since the material for Hs formation 
is much tnor.., abunch!rif,- the forest soil {E; much b€:tter protected against 
the wind, and the rainwater flows in rills much mo1·e readily on the steppe. 
Since it is not absorbed, the steppe surfa.cQ is ermled and loose humus 
reaches hollows and river valleys; in forests; on the other hand, raindrops 
ar-e cons.i-derably i-mpeded by the fOliage n:1d upon ~oachlng the soil are 
graduaUy absorbed. . . There are thus no re11sons to deny the possibility 
of humus formation in forests from residues of Grbor~~al and herbaceous 
vegetation, and its ev{!ntual conversion to truf' chernozem of tlw ki>nd 
Mr. Baum and I observed in all thP. dedduous forests of the Simbirsk and 
the Saratov Province:., .. "3 

He Hdds that "in the Syz"i'an District there he1ve nc•vcr beEn ( ?) any 
· stepJYes; the ertt1re territol:·y always being ('CVered by almost continuous 
forest4 which fur trap_pers r'lamed; yet, a ve~;E~tal layr>r of dwrnozem 
exist~> which could no~ have been tornwd from stEppe vegetation." 

In -::ontra~;;t to Academicirtn Huprecht, who recognh:ed the pn·dominant 
role of vegetation in t!te formation of cherno:tPm, as we hav(;• alrPady sePn, 
Pacht advarwed the idea (1856) that. chernozem cannot lw srwrply 
differentiatt!d from <IL uvium and that Hussian "chernozem rnust b(• rpgardPd 

!lngcl.>uov. !h•J., p.l7. 

M.:.:,!k~:da!l!'V 1 Hnvi~;t:$ tfw f,jJk~v.·in~ .. h:wil5 in this (Oflfl.._·crlou· "Ill !ltl' ~..:;,..,;un :)i~,rrh r I •r:,·e;-1/;,: .. Jr;:·,J tlw 

~,,d:; n{ 'hPts' ,J!Jd d·scnn·rl'd hl'1WS fortn.,(!Hn lo tllf;..-. ~oil as hL'll ·!Jth'-~Ht:h !dnd iJt 1!~\,;o~ t:nLh .J!\It !•'r 

f{cp; •• a-~ n ,.f chi tll.•,(t,'!l!, Till !•opu;t)$( 5ctfld !.t}'l'f is Ct:Olt"iH".'d <iiJd ht·f.XiiiJ{'!~ gl"dy; lH ~(lf!Ji.' ri:J('t'~ in 
~--~uHws nc.n tin~ vllf.t_J~· pf Knp.t"d•,.l tid!) t.'~'HH,.'ltl!-d f•'P i.1y.;_·r }Ut50tlt, curnL(T ... LUdl' ;fi, tV/er .~ hl11fi, fo~·.,•r 
!J,~c;'.$ iJ_~·;r;~ l:ft:'•dnJ h't '.\,!fef, lhi~ ~~ cie<-H pr<nlf l•f til.· ptt'f,t'lh ~· nf l!llltl!.~. ' Bt· j .! [] ,. \. () ('ilcffli•.'t IIi(' 

f";rtd·:tlrht&kl'f'' I H.J!tthcH•u: zn.idH·nii (Chcrn'l/.t. dl fts Pr:JclicJJ :1od ~tl•.·llfrf.( .·.,:,~:nd1\ ;;:1{ t). -- i r~ .. :~. 

t-l' ·"'<,i', ,JiUI"f( Pt ff!-.l)i dlt;!pl!,"vJ:: ,!!Jd shtHd,! r-w :'H'('t·p:.· •. i -~:- S:ll_-IL" n ~:j I i]l 1 '., r'1H5f l ,:\-t 11 ['1-,Pl.-di :0·' 
hl dl!f' .. d~ lh~;· \' d~r. /•,[t·>l), p. J'. 

rhi 1. n;>. ·.!<~·t ·1. 
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. · .. ·• r,: appa'rentlY _·· · . ng tne·pr1mary"t' 
·r6le·infqrmation of ch~rfiozeni.ct~· es~_.'in particular rather)thait to .Russian 

. : diluvium in 'its entirety~ . Summarlzfng his' geological' irivestigati6n~. made 
()'" · .. betw'ee.n the towrij;,"of Brest and Rovno;, A .'P. Karpinsk~~-p.resents_ the following 

series· of ar~ments2 : "Typical chernozem is no+ fouria in this area. ·Loess 
, . . . . ., . I 

. is·overlaiTl by dark-colored vegetal. earth. its. properties sbmetimes 
~esembling those of loess and shmet'imes of chernozem; in this' case it 

' a~parently differs Jrom, chernozem only by the. lower ve~etal-humu~ ... . 
'"-· dbntent. · No shar,p boundary is discerhed between vegetal earth and under­

lying loess. The v,egetal earth 0\;:erlying all the other formations ,in this · 
c. , , area differs significantly fro,m the vegetal earth overlying loess. Some-

'· what south of this area lo.ess is al,ready ove:t•lain by typical chernozem. il 
<". Ta~ing all these, data into consideratiq_n Prof. 'Karpinskii ventures to 

.·. advance the ~ypqthe!c:ils that "cher'nozem is loess permeated by vegEjtal 
,. 'humus.'} hl,~_"supports this hypothesis by ·gt;>ting that ' .. ':.when a ·rock litholo- "· 

c:c gically rese11,1bling loess i~ 'directly overlain by vegetal earth (forrhecpb,Y 
.. the~ penetration of vegetal .humus into the bulk of rock), 'the vegetaJ earth 

c 

.· is e5.~her similar to="'c}Jernpiem or .is ~n fact true .t;::hernozem·. This phenom-enon 
may be observed beyond the Urals, near Troit~·: ''· Karpinskii concludes, 
sayirig that in the formation of soil ;'The decay process converts CaC03 · " 

from the loess substance to the bicarbonate which is carried away by 
•.. -. 113 - .. · ,,. . . water. . r'i ·. . . 

A.P.Karpinskii1s view is very close to that held by the well-known 
geologist Rnd agronomist Orth. Orth' s inv~stigations over· 'considerable 
stretches of the Volga area as well as c~rtain a.reas in the Don and the 
Azov-Black Sea steppes disclosed stone-free yellowish-cinnamon loamy 
m[lrl as the surficial rocks; he considers this marl to be the principal 
subsoil of Russian chernozem4 , and regf!rds chernoze11;1 also as humic 
loam and clay (Humoser Lehmbis Thonboden). . ' 

~nOrth's opinion, the humic components in Russian chernozem "must 
have originated in the transitional period between the Diluvial and the 
Hecent periods, when different conditions of moisture provided bett<2r 
conditions than those existing today for vegetal formati6ns. 5 ThLs process 
must be regarded as essentially terminated. " 6 

= · 

In 1877 there also developed a totally new view of the subject, first 
propounded by Prof. A.A. Shtukenberg attrili'uting the origin of chernozem 
exclusively to the absence or presence of sodium chloride in the parent 

_ bedrock. ') ,- u 

In his discussiori of the qccurrence of the "freshwRter" facies of youi1g 
Hecent Aral·~Caspian deposH~in the lower stretches of the Volga (especially 

,-, 

1 P:ll'llt. !hiJ •. p.l07. A:·;analogoli'~suggcstionwas advanc('d by Bischof in 1855, again in ISG:-l. 

Bischof, G. LL·hrbuch dc'r' ci1cmiscllcnund physil<alischcn Gvr'l''~ie, I!.JnJ !_, S. ·,:;:·l. [Bnnn]. 
2 Barbnt ,Jc l>l:trni ;tnd K:~rpinsl\ii. (;vologichcshic isskdllvaniya \ v.~Iynskui.gubL·rnii (GL·,I\ogical 

Jnvesti>.:.1ti<>IIS in rtw Vnlh1·ni 'wvincl'}, '1f?:--;?.O.-!n: !'l.11iChnu-istnriclH:sh:i shnrttil< Gornogo 'nstit11ta. J .~7·1. 
' . . . ~~ 

3 Karpinsh:ii. lh•d. ;1\S. 

4 11r. Orth [A. J :~1! Berlin. Die Sc!JI,:trzt:·rcil'. · 'm: Bedeutung fUr die Kulrur. Die N;~rur. I d77. ·;c,-, :.\. s. ·n. 
s The same basic vit:·h· ,,·as held by G r i (' s c b a • in his "Vegetation of the Globe'', vol. I, p. :361, transl;;t<:tl 

by Be kl'tov. 
6 l' r t h. Ibid., r· ·n. F<'fllJt·rly (I li7::!) Orth rco;arJcJ the J.Hk·c••lorcd ~Ciils .,f :-,iicsi;l and Saxony (rcachtn>; 

..: ft it: thichnc·ss ,;nd vc;d.it<.·,l b] litll ~>ith 1\;Jssian dtcriiUl.<.'lii) as aquatic-raluJirw. cvc:il m;;rim:. tlr t h. 

G<.'<'Sil<'SI isch .. • !ltnc' i••rscll!ln.; '·' s Scilksischcn Sclll''t:Il1!nlanJt·s ... I ~7:2. s. ·1·1 --,;1 . 
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al~o oli~er;'!eti· f1:~. 
'cons.tan ' . . ,· .. che:r_noz . it';~':R~~S- 1 arshin'' [71 em] 'ih T '· ,, 

thickness. · The occurrence· of . rn6£.eh1 . elevations arid its' ,,,, 
imperc,eptlbl!i! t~afl.~iti~n->toth~ 1mdefiying Jii · i-ectly point to: its :local 

- or1gm. The ·-southeri1; bour_lda-ries of cber . . em co'indde with those-~'of ., 
·freshwater facies, so thatsediments \~h are purely Caspian-· salin~,. 
··clays _:jq:·e nev~-r coverci'i:! by chernozem. Taking • .into consideration t,he 

.. ,,fact that the freshwater facier:C are found it~ the f~athergrass steppe I while 
·.'the purely Caspian sedi,rnents o_c.cu!' 1n a s 1kgebrush ~teppe, the vegetal . · 

0rigin of. chei~nozem becomes more than probable;. As has been me.nt.ioned, 
.ehernozem occupies various eleva'tions whhin the· feathergrass zone of 
fresh~ater sediments~ It may now be adde-d thatch'ernozem, also overlies dif-
ferent soils (rocks). For instance. I observed chernozem. near Orenburg, 
overlying 'clay of the freshwater facies. clay outcrops be1onging to the 

_. varieg~te.d rocks, and Permian limestone· outcrops sometimes rh:;ing 40-
50 saZ:it'ens [85·-107 m] above the Caspian sediments (Grebeni, Mayak). _ 
In tlle latter case, chernoze,m'' lies directly on a. bed ~f limestone gravel-all.cl ' 
Tills the interstices between the individual limestone fr~gments. 111 · · 

Except for Darwi:r;f~ 2 the most recent authors_ to deal wj,tll the origin 
of chernozem have belen Messrs Kontkev:i.ch and Agapitov. · · Bbth re~terate ._ 
Prof. Ka,rpinskii' s vi~w, the former with respect tc; Novo·-Rossiya gnd 'the 
latter with respect to the Irkutsk Province. Kontke'V'ichinilO way developed3 

Karpinskii' s view. · Agapitov, ~among others, ·acvanped,.the following 
arguments: c 

1. Loess is an extremely fertile soil;· thr()ugh its faciU:hi.tidn 'of,a very _ ._. 
rapid and abundant growth of the wild vegetation httrn~s accumulation was c,> . 

increased. · · 
2. ·'The. physical properties of chernozem and loess :ire very similar, 

both being loose, friable and porous, and distinguished only by' their 
different colors. , 

3. Since their chE!mic:al properties are also closely similar, the 
deri vat:ion of one from the other is cself-evident. 
/ 4. Loess and chernozem usually occur together in the Irkutsk Province : 4 · 

Thus, all the authors mentioned in this last chapter, beginning with 
GUldensHidt and ending with Mr. Agapitov, unanimously recognize Russian 
chernozem as a local terrestrial formation, originating in the alteration 

. of the underlying parent rocks. This view may by now be regarded as 
axiomatic. In addition to the arguments advanced by the authors, I shap 
point out the following., most essential, properties of the body in question: 

1. When situated normally, Hussian chernozem throughout displays 
the closest genetic relationship with the (parent) rocks on which it lies, 
both in C'hemical composition and in physical structure. 

2. The distribution of both primary (mainly mineral) and secondary· 
(main,}Y volatile) chemical components in Hussian c:hernozems alwayG obeys 

1 S h t u k t' nbc· r g, t\. Ibid. , pp. I :l- 14. 
~ J:, hi~'" ll-f\11•''-)1 ~>••fk "F••f!ii.Ili<•li <>f :_·,-~,-t.,;·,J,· ~!<>tild thl<'tlch Jhc· r\cti''" <'f h'Prrns" I(FliSSi:Jtl) tr;Jmi<lti<'ll 

:--~ l.ithic·•n;Jil l_:'I.!Psc ··,,, 1 -i"i~~J). (1_t'hill ,:,,,·s ll•'l rd,•r !•• Fti~'Ltll clll'fii<>:'L'Ill .Is S:ich.' Tht· reader hill latl'r 

:-q.· rHt..-~t-:.TL·~l \' itii {!In~t· ,1( !Llrh i:J's st.Ht·r:Jlll~~ ~ • ..r1i,·h ;nt.· ;!ls,, .trriic;thlL· tn 1~.\155!-tn chcrnnzt:rn. 

'~~,pr,,~..- .. il·!i. Ihl~~·. t·\·hr:1.1~Y· rr-·~: ·>-· 1·1·~. 
• :\ : . . • :->' t ,, '. '''· ). 1\ \'<'!"lrnsu n rroJsi-IJ,•;oiJ,:c·n 1 cih'fii<'.'<'!Ti.t 1 O·i . ..:iri ,,f C:h,·rn<J!.<'fli). _-1'7:vL·sf:yo~ Vosi<•clln<•­

..:;i~1i:-~; .. ,·,·, ~-·r.:t:!:t ~\;;:-~!·.,·· ... ·t' ;t«'~Ll[ich~.:5i-:c~~~' l1h~!Jc!:t:ST\:l. 11 ('~-·l): !.~. ~2. ~ l, '27 2 . ..;, ~.·:c. fl.~"<·.lj. 
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. c':u~ftprm laws-:/;. the .-. . _ -the· sa;mpled horizon. •tpe greater ·Us total content 
ofP.riinary el~ents, ·and'the 'smaUe:r it;:J total content of the sec'ondary .. 

.I •• • ' fl . (' 

element!:.!, and vice""ve·L~s,~ ~ · · . . ' 
3 •. Russian che.r'nozem always has-?a d~finite thickness I not exCeeding 

·5 ft ~i .5-91] throughou.t -its vast territory.' _-
'4. It retains definite physi~al structure everywhere. . 

· . 5 .. It occurs· equally on water divides and elop.es ~ on ·elevated (absolute 
elP-vation) and on low-lying areas. . . 

6. Its bed consists' or' rocks. of variou:i ·formationi?i. · 
7. Russian c.hernozem is -T~exti"icably bo~nd up with the climtite and 

natural vegetation of the country. _-
8. ·Finally. Russian steppe chernozem is not bedded and contains residues 

of exclusively terrestrial organisms I as seen below- ... None of {h~se. most 
import~l).t ,properties may be explained by either Eichwald's, :or Pallas1 and. 

_ ,: Murchison's -hypotheses. They are understandable only by assuming the 
·· terrestrial origin of

1
, the Russian ch~rnoze_rn. Unfortunately; the agr'eement 

between the exponenis of the terrestrial origin of chernozem ends q.t this 
point.· , . - · 
. _'Opinions va~y widely in ~,egard to a) natur~ of organisms (forests, grasses, 
animals) .which participated/in chernoiem formation,. b) rpode or' huinus '· -
percolation, c) nature of parent ·rocks subsequently converted to chernozem, 
and d) conditions (mainly climatic) essential for the formation of chernozem. · 

a),_Tl:ms, Mes?rs Gtildehstadt. Eversmann, Petzholdt~'s anonym'ous' critic, 
Shtukenberg and especially Ruprecht ar.e' of the opinion that Russian cherp.o­
zem formed with the ,exclusive participation of typicCJ,l steppe vegetation.' ' 

cRuprecht has ~ften rei.terated1 that forests could not §1-nd rri.· fact did not . 
participate in the forrhaHon ,of this so~l. · On the cont;ary, M, N, Bogdanov, 

. and earlier I Pallas and Ehrenberg regard the role of forests in . 
cherno~em formation as at least equal to that of the steppe vegetation. ..Very 
"cha~'acteristically I Huot wns the only one to regard the p::rrticipation of 

, . It .·ahirrtals in the origin of thL soil as significant, 'untq~_~;~ery--recently.,:· ·.) ·. ' 

(/ ?_b) Huprec}1t rega.rded the domina'nt role in the forn1ation of Hussian 
:''"'"V\ chernozem as having been played by plants, while Mr. Agapitov ascribes 

\;, the dominant role to rocks. namely loess. 2 
)'I • 
;f, c) 'Furtherrnore. some scientists (such as German) accf•pt two processes :.::-.c 

of humus origin: percolation from the top, c•alld root d~.·cay; oi.!wr Hcientists 
(Huprecht} alMost exclusively recognize only the formPJ" mode. 

£0 Finally, Eichwald, Borisyak, Orth and l,~l'tzholdt.''"' unkno~ n (~ritic 
regard the climatic conditions suitable for the growth nnd decay of 
vegetation as highly significant for the formation of Huss~an chernozem. 

The first three scientists assume different ec:mditions of moisture and 
climate, more favorahle for vegetation, to have existed during the 
formatio!1 oi chernozems; the last at~thor assumes higher temperatures 
nnd lack of :rnoisture in southern Hussia at that time. 

Which is, then, the correct opinion'? Of all the contr'oversial points 
mentioned, the most difficult one to solve is the role of forests in the origin 
of Hussian chernozem. I regard it as such since a true· . .:;cientific solutiop 

---~---

I Rttrrt·cht. Ibid .. rr-~l-7, etc. 
2 I! st}''aJ,J ill· t;d.:cn iil!<' acc,,unt that ~lr Z.;tJ,,m.1n•'V Jenics that loess is the parent r1)Ck ,,f cherrwzcm; oth,·r 

scicti!lsts rm·fL·r to re~;nd s;n1cls ;1r1d L'l<~ys in this conncctinn. Authnr. 

--~---- ---~- --- - ~ ·· ...• , .. -. -· . --
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d'ema~ds a lilri~s· q,f -~hernical and b~t~nical data ·~hich are not available-~'1/ ,::/~;:_,;~:.'' .•. 

We shall presently see,· however~ that a correct approach to tb.e solutioh 'of · · ; 
this problem is possible. . .:·.; 

· Let us begin/ as usual, with. an analysis of ~ontemporary phenomena.·,,/· i' 

The reader already knows tha.t neither the famous forest€ of :rviurom, .. 
' ;: ., 

nor the. equally ext9nsive ones of Alatyr. nor the even more impo~ing · "'\ ·. · ' · 
Caucasian fore$tS have ever formed chernozem. Doze.ns of instances were' .,; , 

. presented above, given by myself and by my predecess,.,)rs, in regard to an/<'''/, ' .. ,; 
regions' of chernoz.em Russia, showing the occui;-:::-ence of century-old · · ., ·.' .: .. 
forested (deciduous· and pine) areas amidst typical continuous chernozem,· · · ~ 
on soils hardly distinguishable from the northern forest so1ls.. . ....... ,,; . 

. i 

I~cshould be added that· along the southern coast of the Crimea a considerabl~ ·~ ' . >~r;,. 
number of areas still exist, with forests in satisfactory, one.may even .. . .. ,, . ·t'p/' .':'·, 
say -in pri,mordi~l, condition.·~ This enormous quantity of arboreal f·' .·.. ; · 
ve'getation apparently should have formed, in the presence of fairly high .·:;) .. 
atmospherw humidity, considerable humuL accumulation, whether in 
situ or· transported by mountain streams into .the svbjacent valleys jand 
hollows, dep~nding on location and other circumstances. Yet, I h_ave never 
observed any considerable accumulationc of humic soils in the forests or in 
the va:Ueys and hollows. all along the southern coast. In forests, on areas 
less liable to stream erosion, the brownish soil formed by the weathering 
and destruction of bedrock is covered .J:>y a humus layer not over 2 vershoks 

· [9 em J thick and ,usually thi'nner. . 
The same phe:tomena are also observed on the northern slope of the 

major ra!'lge of the Crimean Mts_. where even· small accumulations o[ humic 
soil are very rare despi!fif''!n'e forested nature of this area. 

If , 

"Thus, -concludesProf. Levakovskii, -forests covering certain tracts 
in the Crimean Mts since primordial times have not formeq any true 
chernozem, or even any considerable accumulations of hunlUs. 112 

The following statement by the famoJs, scientist Lyell is even stronger, 
more expressive; and more general: 11The forests covering the land may 
be as den;:;e and as tall as they are in Brazil and inhabited by myriads of 
mammals, birds, and,insects; nevertheless\ 10,000 years later a chernozem 
layer a few inches thick will be the only residue of aU tl:ose myriads of 
trees, [eaves. flowers, a?1d fr,,jl_::;, of all the innumerable skeletons of 
birds, mammals, and reptiles which inhabited the fertile expanses. " 3 

What significance arises from these facts? '· 
These phenomena are largely explained partly by a) unfavorable topography 

(e.g., central Caucasus, most of the ·:~rimean Mts, the territory between 
Saransk ~mrl Korsun, etc.) and partly b) by the unfavorable composition of 
ground (sandy forested areas along the Tesha, Borovka, Samara and partly 
the Alatyr rivers, etc.). However, thi13 explanation cannot be applied to 
all cases of this kind. We have already seen that the topography and ground 
of forests en route from Buinsk to Simbirsk, between Orlovka and Seitovo 
(Menzelinsk District), in the vicinity of Vetoshkino and Pogorelovka (Sergach 
District), between Tom<J shevka and Odai (Uman District}, in the vicinity 
1 I principally lllt:dll tltc fpJJ,,~-.·in~ l<inJs of infurrn;~ti<.in: a) C<'tnpi!t.1!ive anii'JJ! illctclm·nts of arhnrc.d JttJ 

hL·rbacC<'IIS Vc>ic:.tr ion. both unJn~r<'ll!td and Sllbani.tl: b) C<'mparat ive .1Wtu;tl qtt.llllity of dec;tyiP>.; 

vc1-'-ctalinn ill hotlt ca>e~; c) r.ature of tltt· decay prnct·s,t•s ir, thick rnr,·srs anJ ill tlte c'rcn steppes. t'tC. 

2 Lt· v .1 kovsl; i '· lbiJ., Pf1· ltl-!~1. 
3 Lye II, Cl1. Tltc Principles of Gc·ology, Vol. I, p, ~' 18, [Hussian transl:ltion, i\!oscO\v, 1886). 
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of'·Korneshti (Soroki p1strictl betw~.eri: Kryzhopol and Yam pol and in many 
oth~r areas. seem the same. as in the neighboring steppe; the latter however 

' - . . '•:i . ~ . 

is covered by typical chernoze.rn while the form~r ::rre covered by no less '\ 
typical forest son.· ., ,c . "'

1 

On the J;;as'is of the nurriercbs. ciedions of forest vegetal earth which I 
ob~erved. its mos~ rlorm~l..and <~o'm·dl.On constitution may be described as 

· follows:: · ' ... , · ' : ·.· <·, /.;,: . ··.:· . . ·. · . . . · 

. A.· Fot-est litter (l.Tlat) consisting of only slightly ~ecayed, although 
very Strongly/i)rowned, lea~e'S,.; Srn:3,11 twigs, slightly admixed with ez.rthy 
substanc·es;; form;·ng a, lightweight hi~wtdsh-dark peat-like mass which 
rnay be ~o compact' as to be' tor,;~;up' I?;( .. hand in one piece. Hor. A (e£pecially 
in its lower portions) 11S:Ually rl.~tains -moisture, sometimes even after a 
prolonged heat spell. On strJpplng this horizon,· actuaJ wet spots form on 
the surface. of hor'. B. r. The forest lit.fer is 1 -4 in [2 .5-10 em} thir~"'· 

• { ' ,. ·' '' ·.. .---~ .· ,d 

B. Pisiform '.::>r nuciform'.horizon. always sharply distinguished froril 
· hor. A. ·A mftsS asfij~ or __ p.eiitr'-ashy in color with an appreciable bluish 
tirge which 's1e.ems,to grbw 'stronger toward the forest lit~\.>', The ·<'!ntire 
mass fal~~ ,jrito small ~·;pheres or irregular pOl)shedra, U-S~ :"''"'y smaller -
than:. a small ft~b~,rt; such'pf;a.;'sized unit·;... 'lftery/d:i.splay dark-brown imp.cints 

;, ··of small roots ori' the~:C s:urface; coloring ,Jften\\becomes less intense inside 
the. ''peas11'·.'.'.'Hor.B is/1/2'-:-1 ft [15-30cm] thick and even more. At its 

'f. boltom.this horizgn. f9r-rris a gradual and imperceptible tra~sition to bedrock 
; ' (loani, sandv loam.: ~~tc;). 1 

· 'Wijen suc"'h virgin forest soils are brought und~ cultivation, U1e forest 
Htte:i"is partially oxidized fn the air and partially mixed with thesubsoil 
(nuciform earth), producing a thin (usually thinner than 6 in) grayish -chest­
nut, m.ore rarely dark-gray arable soil horizon, Hundreds of such fi~lds, 
often surrounded by typical chernozem. are especially common in the 
southeastern part of the Nizhni Novgorod Province. The origin of such 
soils, even 3.fter tlH'Y have been cultivated over prolonged periods, may 
he easily established by making a fresh section, in which a typical nuciform 
horizon, only partially scratched by the Russian wooden plow, becomes 
evident. 2 

The ground and topography as well a.,; the age of the country and the 
climate in all such forested areas are identical to those of the neighboring 
chernozem steppe, leading to the conclusio!l that chernozem form:,Jion in 
such 1ocali ties was prevented by forests. 

This statement may be objected to on the grounds that there are in faC't 
numer:_)us cases when forests also grow on ch\~rnozem3 and are thuH capable 
of for-ming chernm-: ~_:m. Indeed. this argument\in favor of the "forest" 
hyp0 thf'sis w~s advanced (p. :329) by Prof. M. N .'Bogdanov. Nevertheless. 
we regarrl th~..· question as being formulated incorrectly. In order to make . 
such a statement, steppes must be proven to have been absent con~;;.i.stently, 4 

1 TlHJS. contrary t<' the· <lpinion hC'lJ by ni.iJl}' scientists -tnJ in coznpkte dCcnrJ ~>'Ith !?uprccln, lhl· forest 

snit is atv.·.1ys Jistizz,~uish<~hk fr<Jill the steppe sod. 

~ 1\ly c(>lk:tsucs_ and I C.;l!!!,~·_acwss illli!Innus c.tSl'S nf this phciWI1lL'!l<'ll during detailed investigations . 
of soils in the southea~tern.pan.of the Nizhni Novgorod Province. ,\uthor. 

3 I liaVL' repeatedly described such phenomena in preceding pagL·s. fn this connL·ctirm l:uprt·cht and his 

follo~>·c·rs in gelll·ral formerly rcgnrded the absL:ncc of arboreal rnidues as highly sf-g,-,!f!~:o-.1nt for l~iJo:Si,J11 

che·rnozern. llO\\'l'Ver, this :H)!lll11e'lll lias hce·n considcrably \,c·;lkl·twd in vteh of tilv latL·st \"'.~rk of ~~r 

Kruritskil (Sl'L' bdm,) prO\'it:~ that sucli rL~S;_du.:s could not prossibly have· lwe'l prcservl·J ttp to tllc prcsc·nt, 

:\11tlior. 
1 This >Lllllll<'llt is :tb>e>ltltvJ~· unioumkd ~,·it!, rv~:••rd to tll<' Sy;:ran District (p. :,~9), tl!v ·.·oo -y,·.u -old 

ttadition IH>thi!h~t;ll\dinl!. 
• > 
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and the forest not to. have spread over the .existing cherno~ern. This 
argument is even more effective since both I and my assistants in our 
observations of forests growing on chsrnozem have ne·..rF.-r obs,erved the 
nuciform transitional layer; on the contrary, chernozem under forest was 
of completely normal steppe constitution. The only·exception to this rule 
consists of the Pesochino for.est (p. 161); however~ Jh~ much simpler 
exp:i..aJ,ation is that the cher·nozeni has been so altered as a result of oaks 
growing on it for at least 200 years . 1 

c· ' 

This structure of forest soils is significant in yet ~:mother respect. The 
viork of Griesebach and Rossmesler as weli as the latest, most modern 
Rtudies of the effects of forests '~n climate have made it known that summer 
temp~ratures\n forested are-as are always lower than in th'e open fields 
(other conditions being equal), while humidity is usually higher. The 
phys:i.cal state of the forest litter conforms to these facts. It is common 
knowledge that excess water interferes with soil aeration, prevents decay 
of organic substances and pre:se~ves ferrous salts over prolonged periods; 
in short, conditions are approximately the same as jn boggy areas. These 
circumstances facilitate the :ormation of acid northern riH~adows, rather 
than sweet steppe soils. 2 · 

The compactness of the forest litter and its relatively well-pres~erved 
constituents most likely ulso interfere with the mechanical p(~rcolation of 
variou'~"'ct~caying substances into the subsoil. 'This is especid.l-lyccEfU'lif1Ce 
the massive subaerial portions of the trees, their trunks, lose most ofth,;-ir 
organic substance in the air lJefore disintegration into particles small 
cnour,h to penetrate into the ground through various pores. Anyone familiar 
with dense forests which are never cleared~ and are litte.ted with windfall and 
decaying matter knows that a fallen giant may disintegrate at the touch of 
a stick. . . . ·. 

Although the exponents of tqe forest hypothesis claim alarger annual. 
increment of organic ~ubstances i.t;t the forest tha11 in the steppes, I knt'W 
no facts supporting this claim. · Even were this claim justified, the 
following circumstances should be borne in mind. 

a) Very many trees live for centuries, during which period their dead 
predecessors decay completely. Remarkably, during the four years of my 
excursions r found only three or four· old ·de~aying underground arbn1·eal 
portions in forest sections. On the 0ther hand, roots of steppe plauts are 
renewed far more rapidly. b) Tree roots never form a nP.twork as fine and 
dense as the Ul"'derground portions of herbaceous plants, and therefore can 
hardly produce such a unifo-rmly colored soil as chernozem. Moreover. 
the very nature of the dec:~.y of underground portions cf trees counter­
indicates the participati::m of forests in chernozem for·mation. Tr~e roots 
arP relat.ively large in diameter and usually decay from the center to the 
periphery. 1t is quite possible. ::md is in fact often the case, !·oc a root to 
occupy its- olci position without mingling with the surrounding 2arth, with 
its inner portions compl0tely decayed; maintaining free conr.ection with the 
a tmospiH~re, it is eventually completely volatilized, its mineral constituents 
!wing left behind. 

1 This i~ !lie: ?wh:tbk c·xplallatroll of tilt' p<'culiar color of till.:. nucitorm hOiizon iP Pc·soclnnu ~oil. 
z Tl:us, Prof. H'-'~Jt1I10\' 's. Ji'~lnncnt.-; ~~uott.·J ,·,bnvl.' (p. :1~9) ln favor of rht• "slo\·t :t•ad incornpl~.·r~· 'burrnn>-!,' of 

pl.1111 t<·siJu,·s tn"t!:,· fur,·sr" r:~r:~,·r Jisp!ll';._; rile· !nil'S! liypoth,·sts th;m orh,·r.,·rs.-. Autlia·:. 
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At one time, both the exponents. and the opponentsOfthis. hypo~hesis ·~ 
attt·ibuted great importance to the possibility of the Russian steppes! ever· 
having bP~n covered by forests. We ar~ certain this has ne\r'er te'eri the 
case; however, this is hardly the proper place to discuss. the,,poiut; 1 ; 

especially s.il)ce its solution is actuall~· irreleva~t to our purpose. Indeed, ., 
let lt even be granted, for the sake of the argument, thaLall the Russ,ian 
chernozern southern steppes were once covered by forests\: .. Sihce these. 
trees coul·a not have penetrated southern Russia from the south' or from the 
southeast, they m.ust have originated in the west~. no:rth, or northeast. Con­
sequently I western, no~thern, and northeastern Rus~ia must certainly have · 
been covered by forests for a longer time than southern Russia. Yet c~er'" · 
nozem is abse,nt on these old forested territories as well as in t.he forested 
territories of western Europe and in other countries. 

J<'jnally, if we admit the former existence of conti~uous forests on our · 
steppes and t[1eir significance for chernozem formatipn, we shall be utterly 
unable to explain the above regularity in the geography cf the Rus,sian soil. 

Consequently, all the availabl~S facts support;,. Rupredi.t' s principle that 
forests of themselves are incapable of chernozem production. 2 . 

The participatiQn of various animals in process of origin of veget;al­
terrest:yial soil is somewhat more significant although much less important 
than as~\.1med by Darwin. · · . . ... · .. 

\'{! •" . .. 

Both the su"ilace and the soil of the Russian steppes are known to abound 
in n.nimal life~ ainop.g them susliks (p. 293) hamsters; lizards I myriads of 
insects and worms, etc. The sheer amounts of sorn~ of these animals rnav 

(/ ' . ,· . - v 

l.Je illustrated by the followir1g few facts. "As much as 19.4, 400- ~ ,836 •. 000 
larvae of corn weevil alone (of the genus Ani sop 1 i a) hc.ve been counted 
on one dessi:::-... tine; the number of b~ene· larvae of the genus Harp a 1 us 

-:: !\_ 

may reach up to 216,000 per dessii'i'tiE:e; in 1860, 1250 'chetverts' [262. 
lHers] of migratory locust eggs were-~ollected over an area of 1800 
dessiatines in the environs of the town of Khotin; according to Mr Keppen, 
larvae of C 1 eon us pun c t i vent r is mny number 2,800 ,'boo j.ndividuRls 
per dessiatine; Keppen also informs u;:; that on a cer;hdn estate in the 
Pavlograd District, 900 laborers gathered about "1,000 

1
000 OLthe so-called 

1
wint:er corn worm' (caterpillars of Owlet moths, A grot is s e get u m 

and ,\grot is ex c 1 am at ion is) on a sugar-beet plantation on one day 
. (2:3 June 1880): up to 14,000,000 individuals of 'winter corn worm• were 
burnt in the same year on Mr Pletitsyn• s estate. " 3 I may add that Genzen 
counted 133,000 common earthworms4 weighing more than 974 Hussia~ 
pounds (:~ ~JO kg) on one hectare of garden soil. 

:\11 '2hesP nnimals swarm ami burrow in the soil and certainly facilitate 
its comminution and aeration as well as the penetration of organic substances; 
tlwir activities are naturally conducive to a more uniform distribution of 
humus nncl more intense weathering of bedrock. Most of the organisms 

:\s I l:;IVt' ::drt·auy obst·~vl·d, rliv foH·sts tht·n l'Xtend\·d furtlil'r south than they do today, Yet I 

bl'iit \'t tL:H th·y IH'\'l'f fully ol·cup;l'J the str'ppt•s bul rathL·r always formed a special for~.·st·-stcpp(' zorw 
;;t t!1,· S<'l!tl,t'rll >ft'J'P<' border 'irnil:•.r to r!1at l'Xlstingin ,\sia and ill t\orrh Arncric.1. :icc 1-.1 ir..Ir..I,·ndor f. 
f~ r i ,. ; t h ;1 c 11, ;111d otlh•rs. 

t'11 tl:c <1l!Jc·r ll;m,l, it .t:: <Jhvinu, rh;it < oil'TilOZl'fll I1Jt1~t PL' infb•·nccd hy .tny trees cov~·ring1:. IJokuclJ.1t:\', 

l'ft'd•. ;1:11t J'nyr <ltciwt po ekskursii 1R7~. (l'reli:ninary Report on the 1878 Excursion), p, 1:.:; 
3 

'J'I;,·oc d;iL! ",·r,· k:lldly l'l'll11llllllil'atl'J to rrw by 011r )'(Hill~~ cnrnnwlo.l.!ist \lr Filip\•v. 
4 I r 11 , ! \ '.'F P, \ ol. : . p. I ~ • I • 11'- ·; ·;. 
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fe.~d on_bqth dead and live vegetation· and therefore facilitate its rapid decay; 
their own dead bodies enrich the soil with_nitrogenous substances 4 

· ., However, parwin· did not limit himself~ to observations on this very 
important role of animals in the formation of the vegetal layer; by a series 
of_highly ingenious observations. experiments, and calculations he wis_hes 
to pro've: that the enui~e vegetal layer covering the soil has been passed' ' 

i· through' earthworm intestines several times and will undev~o the same in 
future; -Darwin remarks that the. very name "vegetal layer" is unsuitable, 
and prefers "animal layer" . 2 , · . ·· 

~ '- -~ ' '. 

Yet, one cannof_agree with such ,a broad. generalization on the part of the 
famous sc~ent'ist, 'even if earthworm actiVity is supplemented by the activity 

. of o~her animals' !which is quite •.necessaz:'y, a;; we have already seen), mainly 
for the following !'easons: · , _ 

· ·,:l. For nll,trjtion~ 't~e ~nlmals. depend _upon~uhstances present in the soil 
and above it;' thus~ on. dying they· add n9 es,sentially new substance to the 
soiL •c When unusually abt:ndant crops have grown on fields where large 
1nasses of different insects have· perished pr.eviously, it should be; borne 
in mind that this 'irnproveme.nt in the soil is only temporary, since it 
occurred at the expense 'of humus from the same or the neighboring ar·ea; 
.the net result in the total econom.y of soils, is negative rather than positive. 

2: If one agre~s with Da_rwin that earthworms raisE~ such masses of earth to 
tht? surface that fla.gstor;¢9 and fOUJ1dations p1ay. b~ buried, 3 the remarkably 
. grad\lal decrease in the amount of volatiles arid increase in the. amountpf other 
c~/Sl!bStances urtcha_nged'upor~· ignition, observed in the downward direction in 

allnormally situated soils, is. not understandable: · 
3. If all soils have been formed by worms, it is difficult to understand, 

then, why son1e soils are black and rich .in organic substances while others 
are light-gray, lew inhumus, 4 so.me thin, about 1/2-1 ft[l5-30cm]5 

while others are thick, reaching ~-4ft and more [61 --.-122 em]~ 
·This phenomenor: cannot be safe_ly expl::.ined ·by the diff,r?.rence in the 
' ' • 1/ 

r,plative quantities of worms. Can the Rt~ssian chernozem steppes possibly 
·.contain an incomparable abundanceof wor1ns? In my personal diggings 

{hundreds and thousands of times)'of the vegetal layer in northern and 
chernozem Russia, l 1ohserved no differ~nce 'ln the density of the worm 

\I 

population. 6. ·-

Thus, if Hl•?re is any nec~ssity to change the term "vegetal layer". it 
should be changed to "vegetal-animal", and by no m2af'·,.:; tq '.!animal". 

Another question raised above is very much aimp.i.er, There is ftO a pr'lori 
nor any factual necessity for distinguishing, as RurJrecht does, between 
"chernozem formed by the percolation ofhumus into sandy or loamy diluvium 

\~\ 
>::.::.,A discussion of the formation of nitric acid in soil by bacteria would lzad us far afield. Author. 

·"-. 
z D~·a r"' in. Formatiou of Vegetable Mould through the Actl\'n of Wor·ns, Russtan translation b; l.indt~flJan. 

188:.~. 

' Ir. our opinion, in his explanation of this phenomenon the ;;uthor Uit-Jcrcstimat•:d the part played by the 
. I 

wl'ight Of StOOd. 
4 Accorcin~ to Dan,· in, the content of organic substanct•s in onll:.lary 2n~•lish soli only attailis 1, 7(;:•;. Ibid. 
5 Darwin hlrnsdf, in reference to English soils, often s!atcs rhat their rt;;ckncs; docs not usual!~- excct·d 10 in 

[~5 em], "bnt frc\.jucntly less, 5-6 in" [1:-J-15 crr1]. Ibid. 

' In vieh· of the '-'cll-knm,·n .;~ridity of th<~ Russian stcppc5, the ~-.·orm popu1ariGn is probably lar~t·r in northern 
nonch~·rno7..cm Hussia than in southern Hussia. As fur the outstanding abund;~ncc of~-.·orrns in rich garden soil, it 

must .\irst be proved that the- soil is rich because of th~· large ~-.·orn1 population and not vice Vc'f5a (l!cosen). 
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and rwhe'r'lCZem formed without the diiuvial layer and without percolation, 
'directly on_ the intact or weathered rock"; any vegetal soil and any cqernozem 
is always formed on any bedrock by two parall~l simultaneous processes. 
a·) the penetrat~on of humus from th~ surface and the upper soil hdrizon and 
b) ~oot decay . 1 

c · · 

. "'At pres(:nt. lacking ·suitable information, it would he' extremely difficult 
to .. determine which of these_ processes predominates and urLder which 
conditions .. In vi~w of the nearly total decay of subae:d2.! }Jortions of plar.tE; 
on the surface of the Russian southeastern steppes, and in view of the 
extreme thickness of soils disprop()rtionate to the amount of humus, it ·, ~. 

-becomes clear that the predominC~.nt agent determining flOil color is certc:i nly the 
decay of under~c~round plant organs r .'d. not percolation from the surface., 

Further studies will call for the formulation of a scheme including 
several possibiJities of humus penetration frqm the surface. Three 
theoretical cases are possible: 1) percolation 9f intact portions ofplants 
thrm gh visible cracks :and bur.rowings of different animals; 2) percolation · 
of very fine, alreG~.dy carburize:d parts of plants through the soi!:-pores; .. 
finally 3) percolation vf solutions of double humates. The f5.r-.fit mode is 
self-evident.and reql:iz~es no additional explanations, the tw-6 other variants 
wer(·. first factuaJ.ly proved by Mr Barakov' s experiments, organized at my 

· G<.!ggcstion. He tock two rows of fairly tall cylinders, filled them with, 
different (known) .r .. 1.i~tures of quartz sanri ar!q kaolin, sprinkled the mixtures 
in one row with mechanically elutriated chernozem particles and those in 
the other row with a humate extract prepared from chernozem according 
to Grandeau. The mixtures were appreciab1.'y colored in both ~ases after 
a certain time. differently in each J.'OW. 2 

While Academician Ruprecht mistakenly regarded chernozem as an 
excll.;sively vegetative product, the opinion held by different s.cientists 
regarding loess as practically the only rock suitable for cherno~em , 
formation is just as remote from the ·truth. 

We have repeatedly stated, and will diseuss again below, thqt favorable 
rock composition is one of the most importc:nt prerequisites for 1Jw formation 
of Russian chernozem. loess being one such rock. flow ever, favor~ble 
parent ro(;k is not the.only prere~tuisite for chernozcm formaticw1, since 
d~ernozem result~ from the combined cffeds of climate, country age, 
vegetation, topography, and parent rock. . 

Seco•1dly. we have already seen that the Hussi'an <'hernozcm indis­
criminately cover::> Devonian (p, 224, ff. ), Carboniferous (p. 2UO), P(•rmian, 
Triassic (the Trans-Volga territory), Jurassic (p. 77), Ct't.•taeeou~-; \central 
chcrnozem Hussia)r. Tertiary ~southwestern Hus!:;ia, etc.) and ~lost-~>liocenc 

1 I C<~~mor undcrstnnJ why /\CM!cmkian l~upredll rt·).\;trtls his second (t·ss,·ntiall:>i irlla~irt.Hy) ntOdt· ol :H•il ori~in 
us proof of the str.111~~· lil pnllll:sis th;~t "alit lit· inorga!li<: constilll<'tlt5 of chl'rtiOZL'fli <H~· tkrivcd frol!l pJ;tnts 

antl only i:H.Iirt·ctly from t 1.v mint·ral ;u•.d vq~eta!-rrrrnc·ral soil." The obvious ob)l'L"tion is tit•· source \I 

of rnin(•ral mrtri!ion for tnt· first plants ill the ;~r,·a. (ln tiJL' other hanJ, a qu,·stion aris .. ·s rq~,Huing tlic' 

mi~in nf those sparin)!JY solubk soil constittll'tJts "hw!r ar<' rwr arnon~ t!J<.' tnosr <.'OIIlJOOii ~·on:ititll<.'lltS of 

plant ash such ;JS ahrtnimtm ( F" l!J i 111 s y 11 [,\. )). (ntmcn V<~shc:!Jl'Stv i prc·vrasllclll·nie L'll~'fl~ii v 

r<istcniyakh (~lcLabo!iwr ,urJ Ertl'fl.:y·: r.tnsiornr.iliPIIS !:; :-'!:illt~). pp. Ill, l'[(:, Jf;fn). Tll.- v<.·ry fact of rl!, 
Cl'llSI.llll r;dl'lll"l' ,lf qiJ.lfl;~ ~r.lillS ill l'iJl'fiiP,:t'il ,IJhJ ~•lllll"lillli.'S alsO OftillJl'l"Oill(105L'tl bi'i.S of bedrock is 

an incotlltovcrtible ar~uJllc'll' a~.1inst l.:uprn:l,t's \ ~t-·..,. 

~lr Barako•:'s cxpt••ifllL'fHS ''ill be· publi:>!a·;·'· in full11pou t•<c cornpkllon ~lllllllnllsdl'lvrlllillations in 

mixtures r,~i-'·.n from Jrffcrent llorii.OilS. 
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.t"ormatiofi.F.J (limeston~s, marls, loam~:, sandy loams, etc. ) . It may be 
added that at present cases have already become known in both Eastern and 
Western Siberia, where c!:ternozem directly overlies shale~. beresites. clays, 

,,a-andy loams.and loess . 1 _ _ __ . 

. "Finally, it was s,hown by ~ichthofen, Homanovskii2 and Middendorf:~ that -
•~-' J _:the" Chiri<ese and Turkestan loesses,. famous for the5.r fertility, are :1ot 

:c" covered by chernoz~m;. chernozem is also absent fro~· western European 
,, loess ~nd the Nile ,_silt. How, then, can loess be regarded as the sole and " 

in~vitable prerf;:,qufsite for chernozem formation? _ .. . 
Let us now deal with" the effect of climate on the Russian chernozem, 

._ v in which I first became interested'as early as 1877. 4 The subject is clear­
cut, theoretically. Once accepting the mode of origin of the vegetal-

cc; · terrestrial soils advanced by Ruprecht as correct,· whiph is the case today, 
~ince herriacequs vegetation-played ayery important role in this process, 
the effect of C,limate on the vegetal-terrestrial origin of Russian soils is 

"' ·- . obvious. -. . ~' - - - ,_ . - ·· -
G~'t;-~,_/'·t- ''Climate exerts ari ext~emely varied influence, conditioning a) the natur8 

'_ ~- co.f thti • .;e'getation (steppe flora; northern meadow flora, etc.), b) itsamount 
. :_(a~nual increment); c) the.amount of vegetal mass annually decaying (on 

0 

and'under the surface). and finally d) the nature of the decay processes ., . 
. (acid ahd sweet humus). ..· ·· · · --

I.;·~ast important of the ~bove aspects is the first one \a). Its :role, f~r 
" obvi.O~ . .fs reasons, is limited to its effect on the relative thickness of .soils, 
.-.cas -~ire~qy-.B_een (p. ?86L Aspects.(b), (c) and (d) are so,,important that 

t'~olocalities perfectly identical.incphysical properties will.never have .--, 
ide.ntical soils unless conditions' (b) (c) and (d) are also identical. 

· A'l.l the!Se propositions are. so~n~tti'ral and logical that they require no 
sp~~{al.proofs. Nevertheless,. f.~r the sake of clarity~ will present some 
ge.;rteral con~iderations op this subject. 5 

c · -· - . ---·;-7 

In the first. place, let us stress that parent rock, however fa'trorable it 
2 is in:;itself, however ancient and level of surface, once covered by glaciers 

or tundz-a. in a zo11e devoid of precipitation and_ extremely scanty or totally 
'{) : ~acking ln vegetation6 is comp~,etely incapable of forming soils over tens' . 

hu[).dreds or thousands of years. -- " -

0 0
"' • Let us imagine three localities, similar ,jn conditions of ground, 

" -,- topography and pge. and having become simultaneously inhabited by 
",~ · ·identical plants. One of these localities is situated in a zone of Russia with 
" ~--s'canty preCipitation and relatively excessive heat and light withprolonged 

summers and short winters, witha brief~, vigorous vegetative period, 
wh~re "sukhoveis" dry up the we lis and' parch the vegetation in 2 -3 days • 

...,, '-' 

1 Do k u c hac v. Po voprosu o Sibirskorn c"·~·~nozeme (Siberian Chcrnoz<;m), p. 2'7 (No. 1]. 188~. 
~ Roman a v s k i i G. [Gcologicbcskii i palcontologichcsk: i obzor St'vcro-zapadnogo Ty an' Shanya : 

Yllgo-vostochnoi cha~.li Turkestanskoi nizmennosti (Gcologi-:al and Paleontological Review of tho: North­
W(~stcrn Ticn Shan range and the Southeastern Part of the Turkestan Lowlands). St, Petersburg].-
r--!atcrial•d!ya gcologii Turkcstansl<ogo kraya. 1878. , 

3 ~I i d de r; do r f. Ochcrki Fcrganokoi doliny (Description of the Ferga'na Valley), .188:2, 
4 D o.k u c h :1 c v. Itogi o russkom chcrnozcme (Results of the Sr.udies of Russian Cho:r -·~m)" '187i. Prcs(,nt-

day t:xponer~ts of this opinion include l\lcssrs l\liddcndorf and Krylov, 
5 Dctailcd.cillboratiq_n of this subject will only ~ccomc: possible in the distant future. I kno~-.· of no prcst•nt­

/) day 9ircct factual data regarding a:'ly of these CO':Iufr.ions (b) (c) and (d). 
1 Territories \\' ith scch characteristics do exist. G ric s e bach, vol. 1, p. :lSI, etc. 
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lacking forest, and with only a few rivers, and intense evaporation. The 
second locality is situated in a zone of Russia with :'elatively excessive 
moisture rich in forest and bogs, low temperatures. a winter lasting 6 -7 
months and a warm season of 3 -4 months, very gradual evaporation, with 
the soil almost always faii'ly damp. The third localityisinazoneof Russia 
where climatic conditions· are exactly intermediate between the two ext:rer.:1es. 
Our three hypothetical cases correspond fairly closely to a) northern Russia, 
b) extreme southern and southeastern Russia (see descriptions by Grossul­
Tolstoi,- EV:ersmann, Barbot de .Marni) and c) the best (central) portions 
of the Russi~m chernozem zone .. Obviously, there is an entire series of 
transitions between them. 

It is certainly impossible for· such essenti~lly different conditions to 
give rise to identl:cal vegetal soils, even if it is admitted, improbably' that 
the annual increment of ·vegetation will be equal everywhere. Obviously, in 
case (b) the amount of vegetation decaying on the surface and in the soil 
is incomparably larger than in case (a). 'It is even possible that the apnual 
increment of wild vegetation is equal to its annual decrement. ~hen the 
sail will be nearly totally devoid of humus, as in the extreme southeast of 
Russia. On the other ha.nd~ that humus which is somehow :r.etairted by the 
soil and d~rived from the decay of vegetation with free access of air. and 
at relatively h:tgh temperatures will p.lways be sweet. 

On the contrary, in northern Russia the annual increment of vegetation 
must considei'ably exce~d its decrement; owing to the short summer and 
generally low temperatures, considerable precipitation and L~equent · 
irmndation of meadows even in summer, the small decrement ofveget::ltion 
decays very slowly in the air and the soil. Moreover; northern huinq§_y,rilL 

-. obviou~.:<ly differ in nature from southern humus; owing tc;-the part!:a:i,-~tf'~-cay -­
of the local vegetation arid insufficient acce)ss of air into the moist soil the 
h\1mus will be n~id and will accumulate mainly in the form of p~aty and bog- ·-· 
terrestrial masses. '". · 

Obviously, th~~ c1imatic-;,~'onditions are rnuch more favorable for wild 
vegetation than in the central Rus~::ian chernozem zone, being free of both 
the excessive heat and the moi.sture deLciericy which adversely affect south­
e~stern and part 'of southern Russia. This territory is also freE! of the 
excdssive moisture and the warmth deficiency which cause the boggy soils 
of r:orthern Russia. Thus. both the rate of vegetation decay and its nature 
should posseEs ch~l.rach~ristics intermediate between the extreme south and 
the extreme north of Hussia . 1 - I' ·. 

In our opinion, the very strong influence of climate on the nature of the 
vegetal-terrestrial soils is based upon the ~ollowing important facts: 

1. The chernozem zone (as a whole) doe-s not str8tch along latitude lines. 
but consistently ruf)s SW- NE, exactly paralleling the well-known isotherms, 
precipitation distributior. and eertain ieatures of wild herbaceous and partly 
also arboreal vegetation. 

2. The individual isohumus belts follow the same direction. 

1 This ~.kscription of the clirnat~: in Jiffcrcm zones of Hussia is well kn01•n. It is also clear from the 
rnctcorologic:tl da1a found in tile well-kno1·:n works of Vcsclovskii, Kcmets, Hykachcv, Voe!kov, and 
Wiid. I surwnariZl'd ·rhis lllformation in a S(·paratc table (p. 57), and I sh~1ll neither repeat the table here 
nor supplement it. l\~l'lcorologicai data separated from their rclation~hip ~o vegct;nivc pt.:riods-'aw not 
very hl'lpiul in the analysts of the subject. 

.)40 

······- ----- ··-··· ___ ,._, .... --~---···· ... _ ~ 



'I,• c-.~. \1·. f! ~ 'I \ ,' ..... -<{~·-•·..-;;;·. '! ~ ".,< .,,_~;_7 • ·· . .rn.;<'!.J ,.,._ .... ... --~ ·-·· ........ ~ ....... " .• ·-- •.•• -~ 

1\ ·. \' ·._ 

; . 
·:\I ; \.'· 

,· ..... 

3. The highest humus contents are found in soils in the exact middle of-J 
the chcrnozem zone. From this median line chernozem grad~plly and · 
imperceptibly disappears toward the zone~ s northwestern and southeastern·:'' 
bouna;,.ries. · 

4:. In some areas (e.g. I the Tula Province} I there is a remarkable 
correspondence 'between the vari.ation in the character of the steppe flora 
and the gradual disappearance of chernozem. 

Not one of these facts may be explained by the nature of ground, by 
relief I or by the country age. 

Thus I the climate of European Russi<J. may be assumed to have undergone. 
no change throughout the entire long period of the formation of Russian 
ch'ernozsm to the present day. 
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Chapter IX 

CONSTI1'UTIONAND THICKNESS OF CHERNOZEM 
AND ITS' RELATIONSHIP TO TOPOGRAPHY 

. The' constitution qf cl·ernozem is directly related to its mode of origin. 
Indeed; pnce the principle that _all vegetal-terrestrial soils are not peculiar 
independept 'roc~:s but a!·e 1·ather the upper horizons of the bedrock strata, 
more or .less alt'ered p~.'rt1y by vegetaUon processes and partly by different 
atmcsp¥tQrir:: G.gents~ is accepted, it is readily understood that the con-stitutions 
of soils-displays gradual transitjons to the underlyin·g rocks. Sections of the 
Tomashevka and Sirnbir sk1 chernozem are proof of the truth of this statement. 
On the basis of these and a thousand othet• ex.amples which I observed, the 
following schematic constitution ·was evolved: sod, 1 -3 in [2 .5 ·--:::3 .6 em] 
thick, underlain by a perfectly uniform, usually finely-granular mas~,- dar~ 
in varying degrees. On virgl.n lands this mass is almost completely 
permeated by living and dead roots of herbacG:ous plants,· especially in its 
upper portion; its average thickness is 1-1 1/ 2ft [30 -45 em]. This (A) 
I designate as soil horizon. The soil horizon forms a gradual dQwnward 
-transition to the 'so-dalled transition horizon B, which often inCludes 
fairly pure, -sometimes perfectly isolated portions ot the upper and the. 
lower horizons, _and is intermediate betweP;ll the soil horizon and the parent 
rock a~ regards a) situation, b) general structure, !(:) col,rr. and dfchemical 
composition. Its thickness is also 1-1 1/2 ft [30-45cm], and, similarly 

'· 
to the upper horizon, it forms a gradual downward transition - subsoil .:..._ 
to bedrock. ' 

Obviously, the specific chemical and mineralogical character of the 
parent rock (which is considerably varied, as we have already ~een) must 
and in fact does form special features in the constitution of the local 
chernozems. However, the detailed description of different corners of 
Russia, given above, clearly demonstrates that these local peculiarities do 
not affect the ge,.~;rn.l nature of the constitution. This may also be regarded 
as the normal constitution of the vegetal-tel'restrial soils in northern 
Russia. ey~ept that the individt~al horizons are consid~~ably thinner. Thus, 
it becomes evident that our vegetal-terrestrial soils db not form .any 
independent geological stratum. 2 

1 Sec ;!lsoJ:>clow, section ofsoi:S at :h~ Staraya Ladoga fcmcss. 
1 Prof. Borisyak's insight is praisl·worthy. Contrary to the opin~pns held by Mr Kochctov, publish,·.d in "Otchct 

o sostoyanii Kh.1?kovskogo univcrsitcta za 1851 -1852 ~ody"'(Repon <~n the Khar'kov Uni·;crsity for 1851-
185~). p. 15 [KhM'kov. 1852) and Mr Chernya.:v (p. ::'90), Prof. Bori•ya~ ositivcly a.~scrtcd, "There is no 
reason to a~umt· the existence of several gcologicallaycn in cherno:<:(:m" (ibid., p. 35). I l.hould like to 
add that chL'rnozem itself docs not form an lndcpenci~nt layer. Author. 

l r::! ·. 
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For obvious. re/~sdns, this scbeme is most clearly s€!~n in soils on· 
completely lev.ef areas .1 Ori hilly areas one may always/expect a certain 
measure of washi~g or deposition qf soil _elements and 'therefore the soils 
are not alw~ys·nor~al in cons.titution;·q:I._The high degree. o~ change some­
times observ~r:l, in the ordi;nary propertie's of the Russian chernozem is 
best seen fn Knyaginin (p.81), Merefa (p. 162), Maloar~ha1.lgel'sk (p. 1'12) 
etc. It is ;thus obvious that any treatment of the normal p·rdperties .of 
chernozern muat limit itself to its normal constitution. Lack of observance 
of this sinl,ple truth has caused great losses of time, effor:t. and ingenuity. 

The sazf~e origin a11d partly also ·the constitution of thE(vegetal­
terrestrial'soils enable us to assert that Russian chernozem and other 
vegetal-terr"¢atrial soils may ·contain only thos~ miru~ral remains and 
fossils which a:re also found in the parent rocks. such as diluvial boulders' 
Jurassic 'belemnite:S, silicified .fragments of Cretaceous chalk, Triassic 
alabaster, etc. I say :• may contain" but such remains are in facLrare. 
Bes_ides .the reports of Messrs Murchison, 'Borisyak and Sintsov cited 
above, I know of the following ca-ses: I once found small boulders near 
Filonovo (p. 2 27). and 2 grains of feldspar (by elutriation)' in the Zaraisk 
and the Nczhin samples. ''Peas" of smoky quartz and hornfels are much 
mo~e common. Petzholdt saw a small bit of feldspar in the Tambov 
chernozem, as well as bits of sandstones and fora'h1inifers; finally, "grains, 
·apparently granites, were found in three places"3 in Russian chernozem 
by Mr Kostychev. Such remains are not charactepistic of Russian 
cherhozem and their significance is far less than is usually :assumed. 

Organic r~mains of plants and terrestrial animals, which participated in 
the for.mation of chernozem, are either 3.ltogether absent or are so poorly 
preserved as to become unidentifiable. This last remark refers to those 
same famous phytolitl:taria so highly esteemed by Acaq~mician R.uprecht. 
According to Ruprecht. "Microscopic analyses of chernqzem reveal m:;:-~, 
i.cace of plant tissues in its organic particles, while there is an abundance 
of phytolitharia commonly resulting from cereals; incinerated feathergrass 
is known to produce phytolitharia similar to those found in chernozem and 
carburized humus. .-The amount of phytolitharia and of amorphous humus 
usua~ly increases a) as the soil becomes blacker and b) as the depth of 
sampling decreases. "4 

This fact was regarded by Ruprecht and by his followers as the main 
component of the theory on the origin of chernozem from steppe vegetation. 
At present, however, the fact is nearly worthless in this c3.pacity. Latest 
microscopic analysis by P. Ya. Krutitskii5 , while confirming the presence 

1 I have thl'rdorc always tricu to take soil samples a) from level areas and b) from all three horizons. 
2 In such areas l took samples eitlwr from tlw midd;tc of the slope alone or also from its top and foot. 
3 Mr Kostychcv remarkcu that thl~ Hw;sian "chernozt~ms" (at least those h:::. investigated) contain almost no 

um,·,•,1tlwrcd anhydrous silicates. Kostychcv. Dopolnitel'nye analizy •.• [obraztsov chcrnozcrna, 
isslctlovannykh Prof. K. Shmidtom] (Supplementary Analyses ... (of Chernozcm Samples Investigated by 
Prof. K. Schmidt]).- In the book: Fiziko-kbirnichcskie issledovaniya pochvy i podpochvy chcrnozcmnol 
pl)losy Evropdskoi Rossii, No.":!, St. Petersburg 1881], p. 5. It should be added rh:~t rhere is no possible 
source for large quamitks of such silica!l's in Hussian cllL'rriOzem; they arc almost totally absent from chalk, 

Permian, Triassic and Jurassic limestones, .1nd quite rar(· in southern loess, Allthor. 
4 -,, u p r ~· c h t . Ibid. , p. :1. 
5 K r u 1 i t s k i i • t.lik rosk opichc skoe isslc dova nit' dw rnozc rna (:\I icroscopic InvPst iga t ion of Chel!loZc m). -

[!n book: Fiziko-khirnichcskic isslcdonniya pochvy i podpochvy chcrnozcmnoi polosy Evropciskoi 
f~ossii, 1'\o. '~,St. I'L·rcrsbur~. 1BR1]. pp. :\0-~ll. 
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of phytolitharia in chernozem and +: . ...: nature of their distribution (see (a) 
and (b) above), has also 'elicited the following two facts: 1) 11Phyt.olitharia 
alone are insufficient for the identification of species a,nd genera of 
extinct plants, since hardly any or indeed no distinctions are discernible ... 
even the very relationship of phytolitharia to organ·isms ·is doubtful"; 
2) phytolitharia have been found in the bog-terrestrial {meadow} soil in 
Rostov (Yaroslavl Province), where feathergrass steppes have never 
existed .I The thicknesB; and color of chernozem are of similarly close 
genetic relationship to its mode of origin. These most characteristic 
properties of chernozem will be discussed below. 

THICKNESS OF CHERNOZEM 

The great significance of climate, vegetation, and parent rocks for the 
bodies being studied has been mentioned; the same soil formers will be 
proved to play the leading role in determining soil thickness. · 

It was pointed out, in Chapter VI~L that in respect to climate anu wild 
.vegetation, especially since these .. ,t·~o factors influence the nature of 
chernozem soils, European Russia may be most conveniently divided into 
the following three regions: a) northern or chernozem, b) central 
cH~ernozem, and finally c) extreme southern and especially southeastern 
mk,~ginal territories with chestnut and solonets soils. The same division 
applies to soil thickness. 

The normal thickness of vegetal-terrestrial soils could not be discussed 
as long as they were not considered to be independent bQdies, were confused 
with the underlying loose parent rocks or with arable land; the concept of 
their normal situation was not finally established, and observers recorded 
the soil thickness without considering its relationships to topography. The 
sum of these obstacles has caused attempts at establishing2 normal 
thiclt'..ness, even for chernozemalone, tofail. It should be added that those 
authors who attempted to determine the mean thickness of chernozem did 
not observe all the principal parts of the chernozem zone of Russia and for 
this reason they ent;ountered difficulties in adopting a comp·:·ehensive 
approach to the subject. 

At present, we possess a large body of quite accurat~ observations for 
the variety presented by the regions of Ruseda, and th(";:~roblem of the 
thickness of vegetal-terrestrial soils may be finally solved. 

Let us first examine data available in the literature prior to the 
begin."ling of my investigations. 

Disregarding 5 or 6 reports on soil thickness which are certaiP-ly 
inaccurate or, more precisely, refer to abnormal soil::;, we may readily 
subdivide the remaining data according to the three above-mentioned 
regions, as follows: light-gray northern soils, chernozem soils of central 

I• 

chernozem Russia. and the chestnut or reddish soils of extreme southern 
,c_j • 

and southeastern 'Russia. 
These data, suitable grouped, will be found in the following tables. 

I ,\s I1.1S bcl'li seen there arc even fewer chances of finJing rcsiJucs of arboreal plants in Hus~ian chcrnozems. 
:\nirnal> h' ill bl' Jiscti'sst•d in the chapter" Age of Chernozcrn." 

2 L ,. v a k o v ski i, l\laterialy, .. ( l\latcrials .. , }, pp, :~4- :~8 . 
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Thickness of chemozem soils at certain isoiatt:d p<'illt~ 

---------
Locality Re fe renee 

Thicknes$, ft in 

[and em] 
-------------------------------+----~----~--~~-------------------------------
Near Konotop 

Near Lokhvitsa 

Zhuravka, near Smela, ,_cherkassy District 

verst from Zhura vka 

:1 vcrsts HlU!h'of Smcla .. 

Ellsavetgrad, near Zlodeisi<aya "balka" 

Shishkov's estate, 22 versts from 

Elisa vetgraJ 
Odessa 

Zatish'cc· l21 versts northwest of Odessa 

12 vcrsts lmm Novomirgorod 
:1 versts north of Elisavetgrad, at 

llalashovi<a 

i 2 verst~ fwrn the rown of Nikolaev 

anJ 2 vcrsts lrom "/osi<resensk 

Efrernov, at the bank (.:f the Mecha River 

On :he bani< of Mokryc Yaly, Alek-

sandriya District 

Troitf,koe, on tht: Molochnaya River 

Spasslwe-Dubovoe, •he same locality 

fLei'Stenau colony, *in the basin ofthe 

hlolllChnaya River • 

Novmroitskot:, on the bank of the 

Sukhaya Volnovakha, in the basin of 
the Kalmlus River 

At Volochlsl< 

1\luracvnya. Ryazan Prnvince 

l~ya zhsk 

4'8" (142] 

4 '8" (14?] 

1'2" (:J;)] 

2 '4" [71 J 
4'8'' [142) 

2 'll" [89) 
2 '4 .. [71] 

3'6" [lOti) 

4-5' [122-152] 

1'2" (35] (rnini111um) 

2 '4 .. [71 J 
2. 4 .. (71 J 

1'9" (53) 

9" [23) 
2. [61] 

2' [G I J 
2' [G1J 

1' [:lOJ 

2 '·I" (7 I J 

·1'2" (127 J 
·I' 8 '' ( 1·12 J 

2'4"[71J 
:3 -t)' 

['11 -181J 

1 -2' f~lO -ti I J 

BorIs y .a k. 0 cherrwzeme (Chernozem). 
p. :15. 1 8.'52. 

Ibid. 

Gel'mcrsen. GornyiZhurnal, No. G, 

p. 405. 1870. 

Ibid. 

p. 407 

p. 41 1 

p. 415 

B a r bot J e M a r i1 i . Geologichesk i i 

ochcrk Khersonskoi gub. (G!!ological 

Description of the Kherson Province), 
p. 2. t8o9. 

Ibid. P· 34, 
p. fi8 

p. Gti 

p. ae 
G c I'm e r sen •. <.;cognostichcskic 

issledovaniya devonskol polasy sredne! 

Rossii ot reki Z. Dviny Jo'VorGnczha 

( Geognost ic lnvesti 1!,,11 ions of the Devonian 

Bel: of Central llussia from tlw Wt·stcrn 

Dvina i~iver to Voronezh), p. 4:!, 

K on t k c vic h. Geologichcskic issle­

dov.:u;iya v granirnoi polosc Novorossi, 

po vostochnu yu S[llronu Dnepra ( Geolo­

gical Investigations in the Granite Belr 

of Novoross1.1 on the East Side of the 

Dnieper), pp. 12r.i, 248-24~). 2fi4 anJ 
2~)!"J, 

Uarbot Je Marni. Gcolo~icheskic 

issledovaniya v guhcrniyal<lt Kievsko::, 

Podul'skoc i Volynskoi (Geological 

lllVl'Stigarions in tlte Kiev, the Podolia 

and the Vt>lynia Provinc('s), p. Lid. 1872. 

H d r bot de 1\1 a r n i. Geologlcheskie 

isskdovan iy;: Ryaza nskoi guh. ( Geologi­

cal Investigations in the Rya7an Province) 

flP• I g9 -200. 
P a c h t. Geognosticheskic issledovaniya 

v gubcrniyakh Voronezhskni. Tarnhovskol 

i Jr. (Gcognostic !nv<~Stig;Hior.s in the 

Voronezh, the Tambo\·, and in other 
Provinces). p. I t.id~ l ~'iti, 

[Obviously nnt· nf rtic agric.nltural "colonies" (scrrleme.Hs) founJed hy German irnrnigr.lnts. Translator.] 
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Locality 

Near Berda 

Between Tsymlyanskaya "stanltsa" ilnd 
Kamyshin • • . . . . 

Between Rubezhnoe and Verkhnee Sal­
tovo, on the right bank of the Donets 

Bet\.ieen Kromy and Orel, at the village 
of Saltykovo 

Ekaterinoslav • • .. 

Between Bulavlno and Saul<!, Bakhmur 
Dlsrrlct 

Right bank of the Khorol, near the 
village£ of Gremyachaya, Popovka etc. 

Village of Orlovka, on the Vorskla 
Rivet • • • . • • . · 

Pereshcheylno, oo the bank of rile Orel 
River . .. . . . . . • 

Za viJovo, of;· the Byk River 
At the village of Serglevka, 

Toplla River • • • • • 
on the 

Aleksandrovsk • • • . . • • . . 
Along the Zherebets River (tributary of 
the Konka River) . . 

Ncar the vl\lage of l.. arovo 

Lukoyanov • • • . • • • • 
Pochinki, LukLJyanov District 
Near Kendya, Lukoyanov District 
Near II 'fnskoe, Lukoyanov District 
1 versts from Pochinki • • . • • 
At the village of S!lino 
Near Shutilove, Lukoyanov District 
Ttw village of Devichii Rul<av 
Yarnskaya Sloboda 
V'·ny~evo 

ArJ atov 

Dipovka • . . . . • . 
40 versts northeast of Kazan 

Thickness, ft In 
[and em] 

1'2"-4' 

{35-122] 

2' 4" [71] 

3'6" [106] 

2'11"[89] 
2' 4"-3''6" 
[71-106] 

1'9"[53] 
?' (61] 

3' 6" (106] 

1 I (30] 

2' 8" (81] 
1. 9" (53] 

1'2" [35) 

(ndnirnum) 

2. 4 .. (71] 

2' 4 .. (71] 

I' [30] 

l. [30 J 
1'6"[46] 
1. (j" [46] 

·z· [61] 

I ' (30 J 
I' 6" [4t3j 

1. [30 J 
3. [91 J 

1' l)" [46] 
1. (30] 

1 '-1' ('" 

[10 --46] 

1'-l'li" 

2'[ti:j 

346 

(Continued) 

Reference 

Steve il (see Levakovskli, Ibid., p. 27) 

Lev a k o v ski i. Materialy dlya izuch­
eniya chernozema (Materials 'for Studies 
of Chernozem), p. 28. 1871. 

Ibid. p .. 29 

p. 30 

Boris yak • In: Sborn!k materfalov otno­
syashchikhsya do geologii yuzhnoi RoS3ii, 
p. 134. 1867. 

Ibid. p. !.59 

Ibid. p. ~08 
Ibid. p. 19fi 

K 1 e m m. Geologicheskie issledovaniya 

mezhdu rr. Saksagan'yu i Ka!'rr.iusom 
(Geological Investigations between the 
Saksagan and Kalmius Rivers), p. 12. 

Ibid. p. 19 

P· :34 
Me 11 e r. Ocherk gc:ognosticheskogo 
stroeniya yuzhnoi chasti Nlzhegorodskol 
gub. ( De;criptlon of rhe Geognostic 
Structure of the Southern Part of the 
Nizhni Novgorou Province), p. 24. 187.'i. 

Ibid. p. 26 

P· 29 

P· 30 

P· 3:3 

P• 34 

P· 42. 

P· 4.5 

P· 49 

P· !i2 

P· ti4 

P· 65- 66 

P· 7:) 
Ruprecht. Geobotanichcskie issledo­

vaniya o chernozeme (Geobotanica1 
StuJics of Chernozern). p. :n. 

l 



Locality 

Between Kazan and Malmyzh 

Plchkasy 
Slmblrsk 
RyazhEk 
30 versts south of Tula 
78 vems north of G!ukhov 
5-10 versts south of Novgorod • Sevcrsk 
Novgorod • Severak 
At Ponomltsy 

Sednev 
Tambov 

Vlllage of Pady, on the Khoper River 
' 

Between the villages of Khomutets, 
Popovka, etc. , on the Khorol River 

VIllage of Ma r'inskoe, basin of the Samara 
River .~ . • . . . . . . . . 

Rostov-on- [)on • . , . • • • , 
Near Yablochkina "Sloboda" on tht! bank 
of the Devltsa River 

I • I I I I 

Lisich 'ya Balk a, on ·he Do nets River 
Kozink!, Kozlov Dhrict . • , . • 

The same locality • , , • • • 
Va$!l'evskii mine, Bdebe! District 

2 versts from .rhe previous observation 
At the Elizavetinskii mine 
Gordeevskli mine 
Bcrnutl!nsk!i mine 

. . . . . . . . 
• • • • • • c 

Durasovlk II mine. Ste rlitamak District 
Timashevo, Samara Listric! ( 1), sample 

No. 1 • • • • , • • , 

The same, sample No. 2 
No. 3 . . . 
No. 4 
No. ,'j 

No. 6 

Bet"" .:-en Perm an j a p .110t 9 ve rsts to its 
• • t • • • 

Thickness, ft In 
[and em) 

2' (Gl] 

2. (61] 

3' 6" _(106] 

1-2' (30- 61] ·l 
2. [61] 

2-3· [6_1-91) I 
4' 6" [137) 

4. (122) 

3' and more 
(91) 

2-3-5' 
1. 7 .. (48] 

1. ti" [46] 

3' 6" (106) 

1'2"(35] 
2. [til] 

1. 9 .. (53] 

2'4" (71] 
2' 4 .. [71] 

3' 6" (lOti] 
1'9"[53] 

l. 2 .. [35] 

2' 4 .. [71] 

2' 4" [7 I J 
1'11"[58] 
2'4"(71] 

3'5" (104] 

2' 10" [8ti] 
3' 4" [101] 

2' 10" (86] 
4' (122] 

2' 10" (8ti] 

(Continued) 

Reference 

Ruprecht. Geobotan!cheal<ie Issledo­
vaniya o chernozeme (Geohotanlcal 
~~tudles of Chernozem~. p. 31. 

Told.. P· 43 · 

P· 44 

P• 59 

P· 66 

P· 67 

P• 68 

P· 68 

P· 69 

pp. 69-71 

K u I I bIn. Geogn·~st!cheskl! ocherk Tam­
bovskol gub. (Geogncstic Delcrlptlon of 
the Tambov Province), p. 141, 1870. 

S I n t so v. Geologlcheskll oche~k Sara­
tovskoi gub. (Geological Description of 
the Saratov Province), p. 141, 1870. 

L e v a k o v s k I I. Issledovanie osadkov 
melovol formats!! mezhdu Dneprom I 
Volgoi (Investigation of Cretaceous 
Sediments between the Dnieper and the 
Volga), p. 41. 

Ibid. , p. 62 

p •. 94 

p. 115 
p. I :19 

Sovetov. 0 chernoz::me lz putevykh 
zametok. Soobshchenie 2:1 scntyabry.l 
1876 (Chernozt~m. A Traveler's Notes. 
Cornmunlcatlonof23 September I ~7ti), p. G. 

Ib!d. p. 7 

Wangenhe!m von Qualen. Bullet. dcla 
Ia Soc. des natur de Mor.cou. 1845, No.4, p. 40ti 
Ibid. 

Roth. !b!u., p. 4~ll 

I' [:Jo] (meJn) 8 a z i 1 e v. from a letter written to the 
author 

J.p 
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(Com lrmcJ) 

-------------r-----------------~-----------r ckncss, ft in 
Locality 

-------------------------
1~ verst~ from Ufa 

At the village of Albashevo, Blrsk 
District, No. I. 

The sa me. No. 2 
No. 3 
No. 4 

~kan of all observations 

[.-.nJ em] 

1'11"[58] 

2. 4 .. [71 J 
~· [Gl] 
2. [61 J 

2' 6'' [16j 
2'4"[71] 

Refertince 

B a z i I c v, from a letter wrlacn to the 
author. 

Mean thickness of chernozem !n i.llstricts.or over major areas of provinces 

Southeastern, in some places also south 
western parts of the Nizhni Novgorod 
Province; iJlacl< chernozem 

<..;;, 

Black-gray <lnd black-brow(l chernozem 
The Tetyush!, the nivll'sk, the Sviyaga 

and the Yadrln c.llstricts: bliick and 
gray chernm:em 

The Chlstopol and Spassk c.llstrlcts; 
hlack sandy chcrnozem 

GooJ black chernozl!m of the northern 
halfofthe Samara Province , 

Gray or brown cl~ernozern, mainly in 
the ccntr.1l .1nd partly also In the south­
ern belts of the Samara Province 

2' 4" [71] 

1. 4" (40] 

2' 8" [81] 

1'9" [53] 

2'4" [71] 

1'3"[38] 
GoroJishche and Korsun districts about 3' (£11] 

Khvalynsk, Vql'sk, and Syzran districts, 
south of the syzran River, on level areas 
anJ very gentle slopes, on chalky and 
marly subsoil. 2' (ti.l] 

Flal plains of the Balashov, Buinsk and 

the Sfrnbirsk. districts 

Ek vatcJ pia in i'i tt;e nnrthw<."St o: the 
ICtmphin, in rh~ Sl>llth~o.<."sl of rho:: 

.)' ti" (maximum tift) 
(1ti7- I 81] 

Khozyaistvenno-statlsticheskie materialy, 

soblraemye kommissiyami i otryadaml 
ura vnenly;, denezhnyl<h !borov s gosud ... 
arstvennykh krest'yan (Economlc-s{atlst­

ical materials coll~cted by Commissions 
and Groups for the Equalization of Money 
Taxes from Government-Owned Pe;;sants), 
No. 2, pp. 8-9. 1877. 

Materlaly dlya statistiki Rossil, sobiraemye 
po vedomstvu Mlniste~_stva gosudarst­
vennykh imushchestv (Materials for the 
Statistics of Runia Collected by the 
Minisny of Government Estates), No. 4, 
pp.l-2 and 10. 1861. 

Ibid. , No. 3, pp. 3-5 

Wangenheim von Qualen. Bef­
trage zur Kenntniss Jer schwarzen( 'I) Erde 
in Russland. 1853, s. 5. 

Bogc.lanov. Ptitsyl zveli chernozemnoi 
polosy Povolzh'ya (Birds and Mammals 
of the Chernozem Belt of the Volga 
Area). pp. 18-l!i. 1811. 

Ibid. p. 20-24 

Atk<~rsk anJ in till' eastern haL of the 
B.1lashov D!srricr '1' 10" (maxirnurn tift.) lbio.J. p. 2:1 

(i'lti- 18~) 
--------~-------
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Thlcknes1, ft in 
Locality Reference 

--------------------------------~-~[~a_n_d_c __ m~)~~~----~-~-------------------------
Water d lv Ide between the Volga and 

the Svlyaga, from the town of 
· Slmblrsk' to the Kazan Province, 
as well as part of the latter 
between the Kama, Vyatka 
And Volga rivers, on Permian 

·formaiion 

·Between the upper· reaches of the Ilovlya 
and Medveditsa .rivers, In the steppe . 

West of the TereshkilUver, the srr!p 
adjacent to the river, on fairly level 
areas 

Granite belt of Novorossia,·:; cast of the 
Dnieper • ,. 

Basin of the Molochnaya River, from 53 
obsc:rvatlons 1 • 

Between Balta and Ol'viopol. 

Orenburg Province, between the Sakmara 
and Ural rivers, in lowland~ 

Between the Sakrnara and Ik rivers, on 
plains 

Me I ito pol District ·• 
' 

The steppe Cr!m~a 
$tavropol Province, In the foothills of 
the Caucasus • • • • 

The Zemlyansk and the southern parts 
of the Elets and the Llvny districts 

Between Zaralsk and Voron.:zh • 
Between Voronezh and Tamhov 
From Chern to Orei and Kror.1y 
Tarnbcv Province • 
Epi fan District • • • • 

Many dlst.r!cts of the Tambov Province • 

;;ou:hern and southeastern parts of the 
Kursf< Province 

The Plrytttin. the Prflukl, thi<' Rornny, 
the Knnstantinc~raJ, the Khorol, and 

~ .!1a rtl y the ~.li)oiOroc(J ist ricts 

I ':,(~!OJ 

2' [tit] 

2' 8" [81] 

about 3' ~!" [98] 

2-2'6" (6l-7G) 

up to 4' 8" (142) 

2' 3" [69] 

3' (91 J 
up to 3' 6" (106] 

2' [61] 
l '2'; [35] 

4. l" (124] 

3' [!) 1 J 
4. (122] 

up to 2' (61J 
2'4"[71] 

ahour 2' 6" (7ti] 

up to 3' 6" .(lOtij 

3' ti" (I 0 ti] 

. :r ;:," [1041 

_).~~--;~- ;: .. ' 
Bog Jan o v. Ptitsy i zvl'ri c}':( ~.,.:,.,,\t'rnn<'i 

polosy Povolzh'ya (BirJs a·nJ:~.I;·t.~/;,,:rrals nf 
the Chernozern Belt of the v·~~;};" Area), . 
pp. 24- 2.'), I 871. . 

Ibid. p. 2:2 

Kontkt>vich. Ibid., pp. 208-:.!•iO anJ 
3l!j-:llti. 

Barbot de Marni. (jcologicheskfi 
ocherk Khersonsko1 gt:b.- (Geological 
Description of the Kh~rson Province), 
p. 51. ISH~."' 

Zap!ski Russko~o geograficheskogo ob­
shchestva. Book VI, p. 410, 185~. 

Lev a k o v sl< i i. r-!aterialy dlya izucheniya 
chernoz~r1a ( Materia!s for Studies of 
Chernunm) p. 27. 1871. 

Ibid.,;;, 

S c rn e n n v. Pridonska ya flora I Tl11.: Don 
Flora) p. :1:1, 18fi I. 

GUldc•lStlidt. Reise. 1851, I. S. :1:1. 
Ibidem, 5· 3, 61. 

R u p r e '..: h t • Ib i J. . p. 6ti 
Bun In (see Lev.1kov$l<li). Ibid. 

Prot1>popov. -ZernleJel'cheskii zhurnal 
Moslcuvskogo obshche~~a se)'skikh khoz­
yacv, No. 2, p. 188.-183?. 

Pa c h t. - Vestnlk Rus~kogo gecgrafiches­
kogo obshchestva, part VIII, book VII, 
p. 94. 18.'1~. 

Zhurnal ~inistcrstva gosuJarstvennykh 
imushchestv, parr :n, p. 10:2: 18.'iU. 

lhid. , part l ti, p. 2~.'1. I H4.'", 

.~it<'~cthcr, Mr. Kontkcvich reporteJ :)~) observ:Jtions, but I have ornittcJ tw" of thl'Tll ~rnce thl'j' 
,,hviPrisiy refer w :thnorrn.l! chnnm:cm, reachin~ 10ft ['l rll] inthlckn•~~s:.~. Author 

., 
:,~ 
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· Locality· 

sia vyanoserbsk Dim let 

Saratov Province 

southern part of the Ryazan Provihce .(south­
ern pa~i·s·ofthc Gapozhol< and the Ryazh;k 
districts, ne.arly the entire Ranenburg 
District, most oftheDanl<ov District. so:Hhl 
ern and western parts of the Ske;.pin District 
anJ the southw.este rn margin of the ' 
~.li!<hailov and Pron&k districts) 

Cherno;.:em belt immedialely adjnlning 
the previously mentioned locality on 
the north • , . • • ·• • • • • 

In many localities of the. Zara!sk, Pronsk, 
and other districts of the Ryazao Province 

Southern part of the l<ozelets Di~trict, 
Chernigov Province • • , • • • • 

Me an of all observations . --. . . . 

' Thickness, ft In 
(and em] 

1'7"[48) 

.z· 4 .. (71 J .• 

2'4" [71] 
(mean) 

. ~ .. 

1. (30] 

3' 6" [106] 

2' 8" (81] 

(Contfnued) · 

Reference 

Zhurnal Minlateratvo gosudamvennykh 
lmushchestv, part 37, p. 206. 1842. 

IC r y 1 o v. Sovremennoe sostoyanfe •,10-
prosa o chernczeme (Current State of . 
Our Knowledge of Chernozem), p. 5. 

Obzbr I rezul 'taty rabot ~yazanskogo 
gubernskogo zem~tva po'ouenke predme-'­
tov zemskogo oblozheniya (Rev!ew and 
Results of the Work Undertaken by the 
Ryazan Provincial "zemstvo'' on the' 
Evaluation of the Objects of "zemstvo" 
Taxation), pp. 57-58. 1877, 

Ibid. p. 59 

p. 61 

/) 

Chervlnski!. Materlaly dl.ya otsenki 
zemel'nykh ugodil Chemigov11kol gubernii, 
tom V, Kozeletskli uezd (Materlall for 
Land Valuation In ';he Chernfgov Province, 
vol. V, Kozeleu District), p. 22. 1882, 

Mean thickness of chernozem calculated for samples taken· from more than one province 

Mean thickness of chernozcm In general 

The same • • • • • • l • • 

'f'hc sa n1c • • • • • • • • • • • 

Mean thickness of chernozem for the 
central chernozem zone {the Kiev, 
P<"Jir.ava, Voronezh, Tambov and other 
provf nces) . • • • • • , • • • 

i-.kan thickness of chernozem in ,.;eneral 

The same I ' I _,., ' I I I I ,_. ' I 

The sa rne • • • 4 • • • • • • • 

The sa me . . • 
t-.!ean thickness ,)f chernozem along the 

Vol!.! a, (),,n Rivers, etc. . • • • • 
·-------'-

1' 6" [4G) 

'2' 4 .. (71] 

2' (61] 

3. [91] 

2' [61] 

2'7" (7e] 

3' ()" [106] 
(_, 

less than 3' (91] 

2't)"(7t.i] 

Zhurnal Mintsterstva gosl!darstven11ykh 
imushchestv, part 52, pp. 95 and 102. 
Ul53-:- 1854. 

B or i s·y a k. 0 chernozeme (Chemozein),­
p. 35, 1 852. 

Roth. Ibid., p. 426 

So veto v. -Trudy VEO, vol. 2, pp. 284, 
293. 1877. 

German. - Zemledel'cheskil zhurnal 
Moakovskogo obahchestva sel'sk lkh khoz­
yaev, No. 1, p. 48. 1837. 

H u o t • Voyage dans la Russ!e merid. U,­
p. 462, 

Koch c to v. Otchet I<har'kov1kogo univer­
llteta (Report of the Kharkov University), 
p. 18. I 8.52. 

R u pre c h t. lbl d. • p. 67 

Dr. 0 r t h. lbh:, . p. 37 

.. ;· 
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(Continued) 

Locallty Thickileu, ft in r Reference 
--------------------------------~.-~n_d_c_m~]----~-----·~··------------~---------------

'1 
. Mean thickneu of chernozem in general·· 2' 6" (76] MIddendorf. Ocherki Ferganahol dol!ny 

(Description of the Fergana Valley), i) 

p. 4. 18o2. 
1 

¥ean of all reaulu .2' t;" (74) 

Thickness of northern light·gray vegetd~terremlal wlls at certain points 

Kovef ,, I ' I -~ I I I, I I I I I t 

·.-
3-4" [7-10] Karp 1 n ~ k I i. -In: Nauchno·lstorlche•kli 

tbornlk Gornogo instltuta, pp. 55 &nd 58. 
1873. 

u !Jetwe:en Vladimir and 'suzdal 8"' [20] Ruprecht, Ibid., p. 93. 
0 

b At. the vlllage of Dubovik, on .the right 
bali:< 'of the Volk~ov River • • • ·~ • 

i<ovrov· = • • • • • • • • • • • 

2" (5] 
6" (15] 

Ib!d. , p. 98 
p. 94 

o Near the vUlage of Su~k! on the 'Msta 
RrVer • • • . . .-r!-- • • • ~: 

Arzamas, en the bank of the Tesha 
River: , • . • • .~ • - " . . . 

l_j -

Mean of all resuhs 

.Ji"[Jl] 

10" (25] 

5-6" [13-15]. 

I P· 102 

Me 11 e r. Ocherk geologlcheskogo stioen!ya 
yuzhnoi chasrt Nlzhegorodsko! gubernll 
(~scription of the Geological Structure 
of the southern Part of the Nizhni Nov· 
gorod Province), p. 6. 18';5. · 

Mean thi(;kness of the ;1orthern light- gray vegetal-terrestrial soils for entire province~ or major areas of them 

"N~zhnl No~•gorod Province,, m~lnty I '' . . .-··:-.. 
northern 'and western ~r!JonS: , ., 

i: 

0 . . . 
a) ... l}agllnok", or poor chernozerri ( 1), 

d'('brownor gray color • • • • • 
b) Good';nonchemozem of dark crown <; 

color ,·, 
t t I I ;,. . t I t t I' 

._c) Good ·nonchemozem of dark gray 
· ~color . . . , . . -r· • • • • • 

d) Medium nonchernoze,i;'•or brown or 
" gr::.y color • . . • • . . ,c::;. 

·e) "Poor nonchernozem of light color• 

6-9" [15-23] 

7-·12" [18-30] 

5-·9" (13-23j 

4-10" [1C-25) 
31/2-7" (9-18) 

Khozyalstvenno·stat!atlcheskie materlaly, to· 
blraemye komisllyamf f o~rysdam! urovneilfya 
denezhnykh sborov 1 goati'Jarstvennykh ltrest'yan 
(Ece>numlc-sta~iatlcalMater!als Collected by • 
Commissions and Group; for the Normalization 

. of Money Taxes from Government·Cwned 
Peasants), No.2, pp.8-9. 1fl57. 

~~ fi Kazan Province, it~ noiJhern and partly 
''"' , .2ho its soutl1westem belts: 

~;. . 

a) "Pagl!nok" - chernozem ( 1) 

b) Sandy !lonchernozem of llgi,t-gray 
color . . . . . . . . . 

c) Brown cl~yey and gray loamy non' 
chernoze m .. • . . • . • • . 

d) ~.o;omy nonchernozemof dark-gray 
color . , . . ! .. • 

5--'-9" [13-23] 

3-7" [8-18] 

5-9" [13-23] 

7-10" (18-25] 

Mater;aly dlya statiStlk! Ro!sll, soblraemye 
po vedomstvu Mlnlsterstva gosudarstvenn)•kh 
imushchestv (Materials for Russian St«tl­
srlcs Collected by the Ministry of Govern­
mt!nt Est.>tes). No. 4, pp. 2-3, and 10. 
1861. 

1 Although Mr. Middendorf's nuM~rical rc$ult completely coincides with the result I gave as early as 1878 
(Predvarltcl'nyi otchet o poezdkc ·,· yugo~zapadnuyu chernozerrinuyu Rosslyu (Preliminary Repmt on the 
Excursion to Sou(hwestern Chernozem Rus~l.1)), he must have arrived at his result independently. Autho .. 
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-----------------r--------___;.--r~-------------(Continu~d) 
Thickness, ft In 

. U>callty 

Whitish loamy soils of the Vetluga and 
the Varnav!no dlstr!cts dOd partly lllso 
of the Kologrlv Ois!rlct of the Kostroma 
Province 

E!evated, ro.lling, dry and clayey terri­
tories in certain parts of the Zaralsk 
Ryazan, S<lpozhokand Pronsk districts 
of the Ryazan Province • • . , . 

Vegetal-terrestrial soils of r~w Ryazan 
Province on the left side of the Oka 
River 

Vl,ldlrn ir Province 
Sandy soils 
Sandy ·!tony • 
Loamy and sandy-loamy 
Marly· 

Clayey 

The Zaralsk, Pronsk, Egor'evs~:. Ryazan, 
Kasimov, and Spassk dlsirlcts 

Frequently bet-..:een Ardatov, Arzarnas, 
and Lukoyanov, as well as w~st of· 
Arzamas on elevated areas .. 

Western p.ut of the Kursk Province, most 
of the l.'gov and Drnitriev districts and 
part of the Hyi'sk and Putivl districts 

Vc,.;etal·tnrcstrial soils of thtc noncher­
llllZclll zoiJC nf Hussia 

l\k.1n of all obscrv.1tinns 

[and crf1] 

8-10" (20-25] 

8-10." (20-25] 

Refert:nce 

Materlaly dlya statistlkl Rossi!, sobiraemye 
po vedomstvu Ministerstva gosudarstvenny!<h 
lmushche.stv (Materials for Russian Sta,.,Lics 
Collected by the Ministry of Government 
Estates), No.4, p. 50. 186L 

Obzor i . ezul'taty rabat Ryazanskogo 
gubernskogo zemstva po orsenke predmetov 
zemskogo oblozheniya (Review and 
Resuits, of the .Work Performed by the 
Ryazan Provincial "zemstvc" for Valua­
tion of the Objects of the "zemsrvo" 
Taxation), ,pp. 62-63. 1877. 

5-7" [13-18] Ibid .• Pi'· 66-71 

'5" (1:1] 
5 .. [ 13J 

. 5-7" (13-18] . 

:J" less frequently 7"1 Ibid., No.5, pp. 13-11. 
[13: t3J I 

5-9" [13-2:1] 

7-10" ~18-25] 

2-5" (5-13] 

7--8". [I H-20] 

4- 'i" (I 0- I ~IJ 

ti-7" (15-!8] 

So ko I o v. Materialy dlya khozyaistvennoi 
statistiki Rossi! (Materials forthe Economic 
Statistics of Russia), pp. 103-105. 18.53. 

Ruprecht. Ibid., p. 49 

Zhumal Min!stcrstvo gosudarstvt>nnykh 
imushchestv, part .17, p. 10:1. 18.'i0. 

5ovetov. Soobshcheni"' 14yanvarya li:l77 
CCornrnunication of 14 Janu.1ry 1877), p. ;>, 

Thicknl'~S of soils in exrn,mc southeastctn Russia 

Villagt· <>f Cit•nn;tl'sk0c, :-.:ovnuz~cml-; 

Df5trict, ij vcrsts frt'fll th1· VPiga 
C:hcrnyi Yar .. 

. 'fht· r.ll:nuk stcpr:e 

Snuthnn rart nf thc Orcnhur~ Territory 
SPU!hcrn ran of the ~afl].tf<l Provinct• 

I 
I 0" [~:'i I ,. 
ti" [ I :-1 J 

thinner than ';" [ I .') ] 
thinnn tll<lll li" [I.'l] 

H" (~Uj 

Sa~atovskii 1 

Bob n1 v z 

narhot Je 1\f,lrlli. lhid 
Eve rsm;t nn. !hid. 
1\latrialy Jly.1 statistiki l~nssii, sohir.1emyl' 

. po n·Jormtvy l\li!liSIC!S!V.1 )!OS!IJ.ustvt'lliJ}'l<h · L irnushchnrv ( l\f,1teri.tls for Russiilll St.ltistics 

, • . , , ~ .. 
1 

• 1 ~:nllcctcJ,.by :bt· 1\l!n~str:. .~f Cn~e.rnrncnr 
ld.tl] • ' • • • • • • • • • • ..h•t!l' (.,] ·_ Esr .. I[C~). ·'"· l, rr· w(J- ••. 1. !_,rJI, ... ___ .. _ .. ··------------ _,._, _____ .. ____ ·-- . ·-------·-----.1:.__· 
1 

.1\l.l 
2 

i'r"!l, •dJtll'll C"ll!!llrtllJC,lti<>llS. Author 

·.· 
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A comparison of all these tables actually shows that all the vegetal­
terrestrial soils of Russia must be divided into three gro·ups at least as 

·regards their thickness. It is extremely instructive that in spite of the 
heterogeneous nature of the first three tables. they .au. indicate nearly 
identical chernozem thickness, .. 2ft 4 in-2ft 8 in [71-81 em]. The following 
two tables also give. a thickness of 5-7 in [ 13 -18 em] for the northern sod 
soils, whP.the,r taken as a mean of certain isolated points or for whole districts 
and provinces. According to literature, approximatelyt;te same thickness of 
about 7 in [18 cmj must also be ascribed to soils of extreme southeastern Russia. 

In order to invest these numerical data with a s.t.in more general 
character and therefore added significance. a s:ummary of my observations, 
based on direct measurements, is given below. 

The three tables on the following pages make it clear that, according to 
my observations. soils of southeastern a:nd no1 thern Russia should increase 
in rilean thickness by as little as 1-2 in [2 .5 "'- 5 em], while the thicknes~ 
of chernozem proper must be diminished by 4-5 in [10 -13 em], reaching 
2ft 2 in (66 em]. This is the thickness recognized as normal mean of the 
differei1t vegetal-terrestrial soils of Russia. 

The very significant difference in the general thickness of the [different] soils 
is a result of a correspondingly general cause. such as vegetation and climate. 

Obviously, the agents influencing the thickness of Eoils are not limited 
to vegetation and moisture. It is clear from the table on p. 354 that the 
difference between the thick~esses of chernozems east a'1d west of the 
Oka and Donets rivers may reach 10 in [25 em]; my own observations 
elicited an even greatf'r difference between th.e maximum thicknesses of 
soils in northeastern chernozem Russia and southwester?'• Russia. For 
instance, all along 'the left bank of the Volga in the Kazan and the Samara 
provinces and partly also in the Orenburg Province I only once encountered 
soil 3ft 11 in [119 em] in thickness, once a soil of 3ft 4 in [101 em] and 
three soils 3ft [91 em] in thickness; on the territory between the Dni~per 
and Dniester rivers. thicknesses exceeding 4ft [ 1.2 m] were observed four 
times, at Tsvetkova thicknesses reaching 4ft 6 in [ 1 .37m]. Tomashevka -4ft 
6in [!.37m], Smela-4ft 2in [l.25in] and Elisavetgrad-4ft Bin [1.4m]. 1 

Obviously, this characteristic difference in thickness of soils in north­
eastern and southwestern Russia cary be explained neither by climate nor 
by vegetation, since the differences between these two soil formers are ,, 
not so pronounced. The nature of parent rocks is thus undoubtedly the · 
principal cause of the phenornepon. 

As has been mentioned (pp. 201.- 203) the thickBst-aoils of southwestern 
Russia lie on ground v.ith highest sand content. The sarrte is entirely applicable 
to eastern H ussh1, as may be seen from samples taken at Chasovnya (3 ft 11 in 
[119 cmP, Khryashchevka (2ft 4 in [71 em]), Dukhovnitskaya (2ft 4 in [71 em]) 
and Buzuluk (2ft 9 in [84 em]). The reader, recalling our descr'iption of the 
Trans- Volga territory, will note that these samples were among the thickest, 
while their humus contents were only 4- 5o/o; all these soilsare sandy-loamy. 
Therefore, in this case, the cause clearly lies in the ground. It may be adcL•d 

. . 
that l\'1 r~ B;1 rakov' s experiments, described above, di rE>ctly show hurnu s to 
pPrcolate more rapidly and deeply in a looser, more sandy mixture. All thh; 
was only to be expected. 

•I ft ~in [ 14:; ern] should bl· ll'C<'~Ill;:cd as rh,· lliglw>t tl:ickilt'SS ,·vn ohs<·rvc·d f<•l .,.,.,•,·t.d l<'rrl'Stnal l<ll!~ nt 

normal sit11at1on. 

~.' l 
. 

1 
·~ 
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Locality 

Chernczem 

Tl-aickness, fr and 
in [and em) Source 

·• ~ft bank of rhe Volga, beginning with 
rhe Kama fHver, from 50 observlltlon~ 2' [61] Do k '.J c h a ev and So I o rn I n 

. Rl~ht b,:o,nk of the Volga, to the Oka and 
[)Onets rivers, from 78 observations l' 10"(.'5.')) The same 

Between the Oka, Doneu an<j Dnieper 
ri•1e rs, from 23 observations. 2' 7" (79] Dokuchaev a11J Kytmanov 

Between the Dnieper and D:Jl~ster rivers. 
from 3.'i ob~crvatlons • • • • . • 2. 11 .. [89] The same 

' 

.. Northern seaboards of the Black and A1.ov 
seas, and the area of the Don River, 
from 20 observations i' 9" [53] Do k u c h a e v and Solo m lo 

Caucasus, Territory of the Kuban 
Cossacks, and the Crimea, from l8 
observations 

Mean 

I' 7" [48) The same 

about 2' 2" [66] 

Northern llghr-gray vegetal-terremlal 3oUs 
----..------

I . 

Lo<:allty 

Ur:i:hum 

3 vcrm from Polyanki 
15 \'ersts south of Kazan 
R versts from Burunduld 
Vladlm Ir-on~ Klyaz'ma 
5 versu :outh d( Lyskovo • 
1-lj versts south of Ardatov 
4 versts north of P.abotkt • . • 
Chernukha • • • , • • , 
3 verses southeast of Slobodskoe 
Mllyukovo, Sychevka District 
Petrovsko- R<l zurnovskoe 
Kolomna • • • • • 
Zaral!k f I ,. • • 

12 versu south of Zara.lsk 
14-lS verst' southwest of Kaluga 
2 versu be fore Rogovichl • • • • 
4 verus after Rogovichl • • • • 

.-

Between Saburovshchina and Meshchousk 
2 versts from Mekhovskaya 
l verst from Yurlnsl<aya 
fede.nskoe • • • • • 
8 versu before Bolkhovo 
5 versts after P.aspopovo 
5 versn before Novorob!kaya 
5 versts be fore Novgmod- Se versk 
K fe v , • • • • , • • • 

Bet\\·een Kiev anJ Va,il'kov 
Karacharovo, Murorn Dlsrrlcr 
Kov.lrdiuy 
Smolen:k 

J54 

Thlckneu, ln. 
[110d cmj 

7" [ 18] 
6" [1.5) 

7" [18). 
8" [20] 

9" [23] 
7" (18] 
8" (20] 
6" [15) 

8" [20) 
5" (l3] 

8" [20] 

10" (25] 
8" [20] 

9" [23] 

10" [25] 
10" (25] 
10'' [25] 

9" [23) 
10" [25] 
9" [23] 

10" (25] ,, 

10" [25) 
10" (25] 

9" [23] 
I' (30) 

10" [2.'i] 

9" [2:1) 
tl" (!.'J] 

7"(ld] 
4-5"[10~13) 

ti"[!.')] 

Reference 

S'ol.omln 
Dokuchaev 

Kytmanov 

D .o k u c .h a c v 

0 

l 

-~--
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, Vyaz'ma 
Orsha 
Vltebsk 
Vell:!h 
una 
Sychevka 
VIlnius • 
Dorogobuzh 
Dlnaburg • 

Locality 

.- . 

Volkhov River at Starya Lagoda 
Bab'I Gony, near Peterhof 
Tret'e Pargotovo 
Terlcl:kl, Finland 
Klrka-Jal'vl (Yarvl), Finland 
Environs of Imntra 
!vkan . • • 

lj 

(( 
'l \I 

(Continued),\ 
' \.'-

Thickness;\ In · · 
r\ . Reference, , )1

1 

[and ~?hl . _ 1/ 
7" 1 ~l8] Do k u c h a e v ' J/ · 
8.. r2or"''' //~-" 
7" [18] ''\ r 

\\ i,l 4-6" [lQ-15]\' \ 

'8" [20] ~~ \\ 

7" 'ctaJ \~. ) 
8" (20) \\_ ~~c~="·' 
5 " [13 J . '·cc-c=-- . 

7" [18] 
(i" [l fi] 

6" (15] 
7" (18] 

.t3" (I fi] 
,'j" [13] 

8" [20] 
7,8" (18-20] 

Southern chestnut .~.<1115 
--------------------·--------~-~----------~--------~---;;'~1T h I c k n~eii;==c!~--~ L R f 

Locality · . • ·) ~ .. <::: ~::--~ e erencc 
-~-----------------------+----~': nd en. . ··<>~ , 

Novoti ze nsk • • • • • 
. 3 versts after Gofental 

9 verst$ from GnaJendorf 
Proleika, Tsaritsyn District 
Zapadnovskaya. Tsaritsyn District 
Gorodlshche, Tsaritsyn District 
Tsarltsyn • • • • • • • • 

Tsymlyanska ya "stanitsa" 
Between Kalach and Tsar!tsyn 
.tAean 

fi-G" [13-l:'i] 

8" [20 J 
\:)" (23] 

!)" [23] 
Q .. [23] 

1 1 " [28] 
9-- I 0" [23 -25] 

,·_,9 .. [23] 

s-a" [15-2CJJ 
8-9" [20-23] 

. -:-;-..._ 

Dok u~Qae v 
'•. 

·~'"· -:. .... ,.-. 
---.._:;.., 

I am quite certain that this particular complex of conditions, 
relatively favorable for formation of thick soils, may also provide us 
with an explanation for the. abnormally thick vegetal-terrestrial soils 
which.are indicated for three or four points in northern Russia: soils of 
the Borovskii mound, at Kolomna, 3 versts from Kashira, and at 
Serpukhov, wnere Ruprecht fo~Jnd isolated plots of "gray or ashy- gz·ay 
soil" ranging between 1 1/2 - 3ft [ 4 5 - 91 em] in thickness . 1 Indeed, 
Ruprecht himself deEignates the soil taken at Kolomna and at the 
B k .. d II d I II orovs 11 moun .· '1 S san y c 1ernoz8m . 

Identical com pol:.~ tion must also be assumed for the last two samples, 
unless the soils of Kashira and Serpukhov are assumed to be of purely 
deposited character; 

Even more characteristic in this respect are the two case!:; observed by 
Wangenheim von Qualen and myself in the Ostsee 1'erritory .. · Wangenheim 
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von C~ualen wrote
1 

as follows: "l\Iy estate~in- the Livland Province is 
on the seashore; it.s subsoil is formed by th~ young Hecent dune 
( ?) formation consisting of granite (pebbles and boulders) and .barren 
( '?) loos(• sand. However, over more than a hundred years of manuring 
black soil formed often reach:i:1g 2ft [61 em] in thickness, indistinguishable' 
from chernozem in appearance, especially i.n the g~rdens." Wangenheim · 
von <~ualen reports the occurrence of similar soils in places, especially 
often in gardens, and in many other parts of the flus sian Baltjc Provinces. 2 

In ordt>r to give a more accurate idea of such soils, those cases which I 
invP.stigated, occurring: in the immediate ne:ighborhood of 'Hapsal, will be" 
dt>scribecl. 

The bedrock formation of Hapsal is composed of limestone strata of the 
Lick holm stage of the Silurian formation. In certain places such as at 
the f~u·m and the forest belonging to Mr. Gunius, these strata emerge on 
th(• surface forming a very thin soil, 3, 6 or ~in [8, 15, or 20 em]. This 
soil consists mainly of fairly large 0, 2. or 2 in [2 .5-7 .5 em]) completely 
unweathered limestone fragments, and partly of marly red-brown particles 
and a mass of very slightly decomposed plant residues, arboreal or 
lwrb:iceous. Fields with such soils are extremely fertile and highly 
valued by practical farmers if they contain boulders of varioas feldspar 
rocks, usually granite. The disintegration of these rocks yields large 
quantities of weathering products which are agricultul~ally very valuable. 
Obviously, thesp soils often contain fragments and grains of such rocks 
a:~ well as individual minerals such as feldspar, mica, quartz, hornblende, 
and even granite and crystals of lime feldspar. 

Tht• soils overlying till -glacial formations in the environs of Hapsal. 
:-::onwtimes covering limestone strata of the Lickholm stage, differ in .·. 
chal'acter. As throughout Russia, th'ls till consists mainly of sandy clay 
·.vith brge admixtures of different crystalline boulders and pebbles as well 
a~:. fragments of local bedrock of varying dimensions. The latter admixture 
is especially ~lbundant at llapS<'L and thert>fore the till itself is often marly. 
Soils overlying such glacial furmations are extremely varied, for ob,•iou s 
reasons, but they always have the following common features which contrast 
with the properties of the former kind of soils; they contain less CaC0

3 
, 

aTP somewhat thicker, reaching 8-lOin [20-25cm] and always more 
sandy. 

The third typ(• of I Iapsal soils includes those overlying sandy deposits of 
tlw_ Baltic Sea. Such form::~tions, sometimE'!> reaching 2-3 sazhens [ 4.3-
G .f~pl in thickness lie in the immediate lll~if{hborhood of Hapsal; the Hapsal 
eL•nfetery lies on such soils. which also stretch inland along the road to 
\VL'isl-:lt>nfeld. llere, near the .Jurgens sur11llH'r place, these depus:Ls nrc 
vh>ible, directly overlying Silurian limesto.ne. 

Bt>twecn thp cemetery and the old windmill there •~re pits ns much ns 
1 1 I 2-2 s:1zhens [ :3.2 -4 .:~ m] deep. The walls of these pits consist of 
c•xtr·pm(•ly finP sand with no noticeable packing. Never·tlwless thesp sand:;; 
:tl't' <'L'r·tninly of rnnrin(' orig~n. sincp mollusks still inhahiting the waters 
of tht> rwighhoring S(•a were first founrl in tlwrn by Eichwald. I also found 
<I "''·holP SJH'cimen of C n r diu m P d 11l £• ;-~nd <J fragn1ent of 1\1 it i lu s with 
hydrochlorie acid magnifying lens. The bulk of the!:>e sands was found to 

I .1!1d ~ 1\ .. Ill.: l II:,.·! Ill v \) ll l,l ll .1IL· ll' IbiJ .• pp. :l- :,. 
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consist of calcium carbonate dust and extremely fine quartz grains; feldspar 
grains discernible by naked eye are very rare; charactcristicall;, they 
become more common toward the surface, on which several boulders of 
granite and other feldspar rocks are found. 

On these walls I saw an excellent soil section llc 8 in [50 em) thick. The 
soil, upon taking the samples, appeared fairly dark, identical in color 
to medium -quality cryernozem. When the samples dried, their color turned 
ou~ to be gray, their humus brownish and apparently far from the complete 
curburization wh5.ch is the usual case in chernoz'em. 

I observed a similar soil, although with an appreciably la.rger content 
of feldspar grains, at the .Jurgens summer place, where it reaches as much 
as 2ft [61 em] of thickness. 

Comparison of the compositions and thicknesses of the three types of 
Hapsal soils described above • ~als that both the Hapsal sandy soil and 
the soils described by Wane- ,, ..:im von Qualen mainly owe their thickness 
to the peculiar structur~"' · . possihly also the chemical composition of 

, the parent rock. Tl"l' ,Juenomenon may hardly be ascribed ~jxclusively to 
prolonged cultiVctcJ.vll and intensive m.-muring. as thoughtpy>Wangenheim 
vqn (~ualen. The inevitable question iu such a case would then be why all 
the rest or at least a good part of soils in the Ostsee Territory and in 
Western Europe do not reach such thicknesses. 

Unfortunately, we do not yet know which sand (feldspathic, calcareous, 
quartz, etc.) admixed in what proportion is most favorable for thickening 
of soil, J,H:~::.ther do we know whethGr a given admixture will yj eld identical 
results ltQder all climatic and vegetative conditions. 

1-• ' 

Nevertheless, it is already known that a mixture of more than 20% 
quartz sand insoluble in 33% H_F results in an extl~emely thin soil with an 
insignificant humue content. Suffice it to mention soils from Berezovka, 
Buzuluk District, with a thickness of 10 in [~-5"cm], containintz only 1.7% 
humus, found in a deep-chernozem locaUty-.i 

This phenorne'1on is obviously caused by the composition of the Berezovka 
soil which, while net hampering humu£ percolation, was responsible for 
its small increment and rapid decay in both the air and soil. 

Mcst vivid is that relationship between soil thickness, and relief and, 
to a certain extent, also with the relative altitude of the terrain. We shall 
now discuss this aspect of the subject. 

The general effect of altitude on the character of vegetal-terrestrial 
soils and on their thickness is much more complex than was previously 
assumed. This was the main cause for our unsatisfactory knowledge of 
this relationship. 

A sharp distinction must first be drawn between the effects of the 
absolute and the relative (so to say topographic) altitudes. 

As far as is known, Eversmann was the first, in 1840, to point out the 
significance of the absolute altitude in this respect, with reference to the 
Orenburg Te2~ritory. In his work, mentioned above, Eversmann wrote1

.­

that "the nearer to the (Urals) mountains, the higher the steppe and-. 
the thicker the layer of chernozem; the farther (from the mountains) south 
and west, the lower the steppe and the thinner the rich layer; chernozem 
finali~y dtsappears completely, whereupon the barren steppe is covered 

', :r' 

1 Evl·rsm;Jnli. IhiJ., pp.:'>:l-~4. etc. 



only by solonetsic silt. THe more fertile a steppe, the nearer it is to the 
foothills and the more luxuriant its vegetation, and vice versa." 

Murchison expressed a diametrically opposed view in 1845, having 
en~oun~ered this soil at all altitudes and levels in the course of his travels 
in 'European Russia; he arrived at the conclusion that absolute altitude is 
irrelevant to chernozem. 1 Subsequently, mainly on the basis of Murchison's 
work, Academician Ruprecht again reverted to Eversmann' s opinion although 
unfamiliar with his work. Having assumed. mainly on the basis of the· 
distribution of northern boulders, that the chernozem part of Russia ie 
more ancient than its nonchernozem part, and assuming the former to have 
already been dry hind whilethe latter, ,south and north of the chernozem 
zone, was still above sea level, he arrived at the natural conclusion that 
chernozem soils.lie higher than nonchernozem soils, that the thicker the 
soil the older iPis and the higher its absolute altitude. 

In this general form Ruprecht himself doubted the conclusion, since the 
Valdai Heights, containing typical northern soils, were then already known 
to lie much higher than many definite chernozem areas in Russia. Ruprecht 
explained this inconsistency by the relatively rapid uplift of the Valdai area, 
and continued to apply his conclusion in the comparison of chernozen1 soils 
with soils of extreme southern and southeastern Russia. He formulated one 
of these ideas as follows: "Under identical conditions and circumstances, 3 

the thicker the chernozem,' the older the country;" as the area becomes 
uplifted, the chernozem layer becomes thicker-; there is no chernozem in 
low-lying areas although its formation continues. " 5 

Academician -Ruprecht, besides referring to the absence of chernozem 
on alluvium and to soils of the Borovskii mound near Moscow. Novgorod­
Seversk and the Desna (which is in fact irreleva!'t, as will be seen further 
on), supported these -statements with the following data: 

"Chernozem has not yet formed on the immediate outskirts of the 
Black Sea ... It is absent throughout the Pontian-Caspian country" which 
in the distant past stretched, according to Ruprecht, along the l~ft bank 
of the ,.Volga as far as Spassk ... "In general, cherno~em begins in European 
Hussia and Wect Siberia only at altitudes of 60-80 sazhens (420- 560ft) 
[128-17lm]. 6 

This view was later upheld and regarded as especially significant by 
Prof. M. N. Bogdanov and Messrs Voeikov7 and Balkov. 8 The last two 
authors pl-esented no new facts, while Prof. Bogdanov cii::f ad;rance several. 
After reviewing the general distribution of soils on the rlght bank of the 
Volga (p. 2 20), he ended his description in the following manner: 

1 
~1u r c IIi son. Gl·ologiy,1 Rossii (Geology of Russia), p. 541. Ibid. (Murchison. Issledovaniya o chcrnozcrnc 
vnutr~·nnikh gubcrnii Hossli (Studies of Chcrnozcrn in th!~ Inner Province~ of Russia)].- Zhurnal Minis!crstvo 
gosud;Jrstvcnnykh imusllchcstv, part 7, (No. :1), p. 12:3. 1843. 

Z 1< u p r t' c h t , p. 2ti. 
3 

Tht· ,tuth"r Cl'rtainly JiJ not imply the clirnatt• in thcst· circtJIIJStanccs (p. II') or tht: naturt: of r••rcnt 

t•'ch (fl. I H). c·xcql! for loose sands anJ sokmchaks. Mosr rrnbably. Rurrecht mainly irnrlil'J ah~.:nce 
nf f<licst~ ;1nJ bo~s. 

• l~uprc·cht. IbiJ., p.21i. 
5 I il!J, p :CH. 

r. lb1J .. pp. 10, -.::;and :C-1. 

l'rud:• ~ .. - !\·tcrhurgskogu obshchcstv,J '--'>tcstvoispyt.llt:ki, pp. :.:ti.)-- :.:\10, Nov.lHI'il. 
8 

'•'IHII.ll ".-.,d',k,lt' J..:ho;:\';l,slvo 1 Ll'sovoJstvo", vol.l:.C, PJ'.S:l- l:lli. 18il0. 
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Beginning approxi111ately with 52°N (slightly north of Saratov). "clayey - -
sagebrush steppes already appear in the lower portions of the slopes!(. and 
thP ~outhern boundaries of the chernozem region occur farther south. in 
which direction. "chernozem retreats more and more to- the higher portions 
of the slopes and to hill crests; the lower portions of the slopes ar_e clayey 
and overgrown with sagebrush. and true solonchaks with salt efflor~scences 
on the surface occur in places in river floodplains. Still further south, 
chernozem disr:ppears, and is replaced on ridges by brown clay impregnated 
with humus. The last distinct traces of chernozem disappear under the 
latitude of 49° (slightly north of Kamyshin)". Generally speaking, "areas 
with less than ~00 ffi absolute altitude are clayey 1 with weak chernozem 
cleveiopment. " 1 _ 

Thus, Bogdanov raised the lowest altitude ()f the occurrence of 
chernozem in the Volga area by another 100ft [30m] in comparison to 
R,uprecht. 

-Finally, last year (1882) Mr Chervinsk:a. who divides the Kozelets 
District (Chernigov Province) into two parts -the low-lying, boggy. 
forested northern nonchernozem part, and the elevated, treeless, chernozem 
southern part2 

- contin11ed as follows: "The chernozem la'yer is 1 -2 
cc,arshins [0. 7-1.4 ~;;~ thick throughout, its thickness increasing with height. 
~-0i:~orresponding with H uprecht' s observations., The thickest chernozem layer. 
'"'which contains the darkest chernozem, is found in the middle of the 

district's cherr!ozem belt (according to the author, this is also the most 
elevated part). " 3 This phenomenon is so marked and so widespread here 
that the farmers, never confuse upland chernozem with lowland chernozem 
(known as chernozemic solonets or solonetsic "pripad"). 4 

These are all the known factual data to substantiate this very close 
relationship between absolute altitude and thickness of the Russian cher­
nozem. The argumentation is very closely linked to Messrs Ruprecht's 
and Bogdanov' s wish to prove the relatively ancient age of the chernozem 
territory. 

Unfortunately i I cannot agree with either one of them. It is quite 
obvious that any two given points emerging simultaneously from under 
sea level, identical in physicochemical composition and topographic 
situation, inhabited by identical vegetation and affected by identical climatic 
conditions must have identical soils. It is also obvious that the first area 
which becomes dry land and is inhabited by vegetation will of necessity have soil 
better in all respects5 than will areas which remained under water for a 
longer time (assuming all the other soil formers to remain identical). 
Mr Huprecht' s principles that the higher areas should also have thicker 
soils will apply if the areas being compared are raised above sea level 
at the same rate. 

I B o )!d a n o v . pp. '21 - :._: 2, ·:. 7 -- '28 . 

z C h ~· r vi n ski i.- Matc rialy Jlya otsenki zcmcl'nykh ugodii (sobrannyc Chernigovskim statisticheskim 
otJt~knicm pri gubcrnskoi zemskoi upravd Chcrnigovskoi gubernii, vol. 5. Kozelets uezd, (Chcrnigov]. 
p. :21. l8H:.'. 

' lbiJ .. p. '2'2, 

• lbtd., pp.:.'7, etc. 
5 Thi$ is also !rUL' only up to a ccnain poi:H. 
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Howev~r. not one of theBe objections (except for the one regarding loose 
sands) wc-.s disproved by the proponents of this view, who did not bother to 
refute but simply ignored th"?m. 

Yet we have already seen that all these conditions are at least as 
signifkant in soil formation as is the age of the country. This argument 
alone is sufficient to prove that the view held by Academician Huprecht 
and his followers cannot withstand criticism. The factual substantiation 
of th<~ir view is even weaker, as noted by Prof. Levakovskii . 1 

L1deed. if one is bent on comparing the thicknesses of all chcrnozems 
wi u~.out differentiation, as early as 1852 Prof. Boris yak found chernozem 
in .he Azov andthe Dnieper areas at a height of 90-150ft [27-46m]. 2 

Pr·of. Levakovskii wrote, ''If the determination of" lowest elevations of 
chernozem, as reported by Borisyak, needs any correction or addition, 
this should be toward lower rather than higher elevations, since the cher­
nozem on the left bank of the Manych, near its confluence with the Don 
Hiver, lies below 25 it [7 .6 m]." At present, I have proved the 
occurrence of fair-ly good chernozeml containing 4--6% humus, in the 
greater part of the nearest seaboards of the Azov Sea and Sivash, in the 
southern part of the Samara Province I and in the western half of the 
Caucasus isthmus on dsfinite Aral-Caspian deposits, at absolute elevations 
'of 50-100ft [15-30m}. 

Furthermore, even if our consiclerrttion of chernozem thickness is 
limited only to those facts observed by Huprecht, Chervinskii and Bogdanov, 
it becomes quite clear that Ruprecht• s second principle (the higher the 
absolute elevation, the thicke~ the chernozerv) is not based on actual fact. 
The maximum thickne·ss of cherrrozem at its northern boundary for instance 
is indicated I by Academician Ruprecht, as found near Scdnev, Novgorod­
Scversk 1 Chernigov and Starodub; all these localities are lower than many 
other chernozem areas where Huprccht observed less thick chernozem. 
TlH.' same is obvious :rom the works by Prof. Bogdanov, who found the 
thiekest chernozem in the Buinsk District, area between the Khoper and 
Mcrlveditsa rivers) to coincide not with the highest elevations in the Volga 
territory but rather with a certain characterist:ic of the parent rock. 

These features of the southern chernozem boundary in the Volga area 
and the Kozelets District may l'e satisfactorily explained by the relief I 
climate, and vegetation, without taking absolute elevations into account, 
as will be seen later. The following tables clearly reveal the uncertain 
nature of Huprecht' s argumentation meant to substantiate the signific~mce 
c. absolute elevation. 

i lowevt•r, the undoubtedly most important and most vivid proof of lack 
uf any di!·ect relationship between the absolute altitude of an area and the 
natut'P of its soil is provided IJy rny schematic map ofchernozl'm distribution 
in Y('·;~·op(:t:m Hussia; it is c~Par !.hat bl'lts wi_th diffprent humus. C'on;ents 
are<\rllstnbutcd cornplPlely !ndqwndt•ntly of the absolute t>levat1on. 

1 f.,·v.tk<•v,kti --:-..!:itcrt;th ... <':c. pp.llJ·-11. 

z I! I) • 1 ' • ,l k . l b 1 J . • 1' . H . 
3 I ;IJ,•uld ltkc !P ;r:t·s' that i J,, t:<•t ,·,l!t·~:<•:Jt·.tll; dt'll\ •IJ,· t•lttTl <•l ttJ,· "~-''' ,,f cutllllr> ott :..Jll cll.t :· .. ;rcr 111 

~,·ttt·:.d .tnJ !htckt. ·.•s 111 I'.J'III'tli.t:, bu• :.tilt•: I :,·,·.~·J lilt; L"!kct .1, :•t'l ru ht· f,tctu,dll JH<'Vt'll, npc·ct.Jlly 

'1l1l't' inca·~l·l' 111 .lb:t'dlltt· t·h-\-,lt:•ql ~~ .th'·'~~ .H L'•''tip.;!IJL\l h:.· .1 t'h.Hh.:c in rht._·--·l·lin:.~lr..·. 



Tahle expressing the r.elationships het~-o·een humus contents in soils, their thicknc~s anJ deviuion 1 

-----
Locality Humus, •:. Altitude, ft rh iclwcss, ft 

flefcrcncc [and m] and in [and em] - --Vladll<avkaz . . . . q/,Wti 2. ~l-l ti [7 1 ,') J 2' II" [ 8~l J I Kat a log trigonornetrfchrsil< 
I ; i astronomichcsklkh 

I punktov, opreJ(~lennykh 
v Rossii pn 1860 (Clta-

log of lrfgnnornetrlc Zllld 

I t\strononlic Points Dett· r-

mined in Russia up to 

I 
18GO, inc Ius ive). 

Zhmcrinka . . . . 2.822 I, Ot).'i (:326 J - B.ubot de l\larni 2 
Kryzhopol :1.4.57 !180 (2!Hl) :~· 0" (91 J ' 

. . . . 
I 

-
Kazatin . . . . . 5.167 976 [297 j 2' :J" (84] -

!\lean . . . . 4.812 !!78 [298] 2' 10" (tltij ... , 
Ostanino . . . . . 4.:16.5 890 (271 I 2' 1 1 " [891 Catalog 
Pctrovskoc 4. ;).)~) 887.9 (270] 8" [20] " 

. . . . . 
1\!okhovoe 8. 1 1;) 825.6 [2fi2] 2 f f) II (74] " 

. ,. . . 
Berdichev . . . :l. 1-J ti 81ti [24:l] 2' 7" [79] Bar bot de J>.larni 
flirzu!.-: 11.2tiO 810 (247] 2' ti" [7 GJ " 

. . . . . 
" -

1\!ean . . . . li. :l 68 84G (2!i 8l 2. 2" [lif)j 

Polonnoe 
;:, 

2. 69.) 792 [241 J ti-7" (l-'i-18J -. -. . ' . . 
Uvny . . . . . 8.060 7ti2 (2:12] 2' 0" (6! J Catalog 
Venev 6.782 7 5:l.:'l [280] 1. 4" [ 40] " 

. . . . . . . 
Borfsovka 1.864 7fil.8 [229] 2 I :3 tl (fi9] " 

. . . . . 
Putivl . . . . . . 1.81i2 714 [21 81 2' ll" [8HJ 

1\!ean . . . 4. tifi2 7 .).') (220] 1' 10" [-55] 

NovgoroJ- Se versk . . 2. 7 (j,'j 672 [20!1] 10" [2.5] Cat~~vg ['astov . . . 2.88:1 6fi8 [200] I I 8" [-50] Bar hot de Marni Zaraisk . . . . 2 •. 103 648 [1!18] I 9" [21] Ruprecht 
Kamyshln . . . 2.072 ti27 .1 (I ! l 1 J 1' n" [51] Cat.1!og 
!'nJovishchc 11,427 ti I fi [ 1871 3' 1 .. (G4j .. . . . 
Pya t i i zhya nska ya 2.9:12 tiOO. :l ( 1 8:1 J l • ;i tl [:18] .. . . . - --

Mean . . . . 4.014 l)~l7 [ 1 ~l4 J 1. 7 .. [48! 
' G.1Jyach . . . . . :1,4q5 .)94 [I 8 I J 2' 3" [ti9! -

Ne zh In . . . . 2.:14i) 49:1.2 (!.')()] ~J' 6" ( 1 071 -
t\tJ.;arsJ.: . . . . ti. I .5 fi .'i70 (174] I' 2" [3.5] -
Kc>notop . . 2. ,') 14 !ifJ2 [Iti8] 4' 8" ( 142] -
El!!avcrgrad . . 2. ~H.i:J .'J4tj [IGti] 4' 8" [ 142] Bar bot de Marnf GoroJ lshcht> . . 2.!18ti .')04 [I fi4 I II" [28) l.evelfng for the Grya:.:f-

I 
Tsar!tsyn raflroaoJ. -

!\lean . 1.1:1.', ,'j .'i:l ( 1701 :l' 2" ['lG] 
-· ----, •. 

1 
A sinlilar table ~iit'1 identical results co1!h.l he cnrnril::J frqrn the barometric results for the southern part 

<'I the ~i:·hni N<H'.~oroJ Province ... but I ~-o·ouldagab1 emrhasb:e that these data are too inaccurate 
fnr rh~ purrose. AutiH,r. 

z In clifil·rt·Jit 1n1rks, based <'Jl r;1ilroaJ icvclin~s 
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1 

1 

i 
h 

' I 



The relationship between relative elevation, or rather relief, and soil 
t~haracter is far clearer. However, if only those data found in the literature 
m·e taken :nto account. a wide variety of opinions is perceived. 

In addition to the data ·furnished by Prof. Bogdanov cited above, and the 
cadastral commissions on soils of the Volga area, the following indications 
can and must be mentioned here. 1 In his "Description of the Troitsk­
Chelyabinsk lakes'' (Ocberk Troitsko-Chelyabinskikh ozer), V. D. Alenitsyn 
g"ivt>S the following descriptii.on of the relationship between soils and 

I 

topography. In certain portions of these districts, "the level steppe, 
covered with grass sea.red brown by th0 heat, stretches in iill directions ... 
Black soil in a fairly thick lr:>y.:!r is vil.siblc everywhere. " 2 

1 Tilt: df.:ct~ of rtvo:r valkys nn sotls will be dt,;cusscd latP.r: W(' art• at pr.:s1~nt only concerned wl!h the 

r<)lling tcrratn, the origin of which is not necessarily re Ia ted w ri\•t'rs. Authnr. 
t A lc n i 1 ~ 1· n [ V. 1. Clc he rk Trot t5lw- Chci y ahinsl< ikh llJ.l' 1 l 0 renburg>kOl gubc mi U i i kit ikht iol ogici esi<Oi 

fauny (lkscription of thl' Trol!sk~Chdyabimk Lal<l'S [,,f thl' Orenbu~g Provincej and Their lchthynlng!cal 

l'aun;l), pp.l.:l- l;), -17- -!;~. ;·,:!, S!. Petersburg. li:J7:l. .-; 
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However, this soil cover is far from continuous; "In t)ne place a so!onchak 
stretches extensively, in another it is difficult to distinguish between the 

, dry plain, the bog mud on a lake shore and the S(iiil on its bd,ttom. near the 
'shore, and in a third place a saline lake is found in t.he:same chernozem 
which lies barely above water level; all these bog-aquatic fqrmations merge 
with true chernozem in such a manner that demarcation is .irrlpossible. 
Ho\vever, the 'mocharas', solonchaks, and saline 1akes as w~ll as the 
low po¥~ition of the soil, suggest that this alleged chernozem 1

1
s the 'black 

. mud'_ described by Ruprecht.· Nevertheless, -true chernl)zem, is very 
s widespread, and found on all hilltops. This impression is largely gained 
thanl;ts to the general character of the vegetation. However,· c'hernozem 
very often literally 'encompasses solonchaks and saline lakes. ol,. lt is 
contint1ed only in the western. parts of the region. On the othe:i· hand, the 

, , , , dry t black mud I alSO OCCUpieS eXtenSiVe lOW areaS 1 forming W~dgee WhiCh 
"· co· separate chernozem areas from each other. Chernozern is least commo·n 

on the territory between the Ural foothills and the line passing from 
Mordvii10vka via I1 'men'- Kul Lake to Chesnokovskoe, although the latter is 
only ar1 approximate boundary. ''. · ·. · 

""''The ob'servations made by Academician Ruprecht in some places along 
·, the right' bank of the Desna River,. especially in!'t.he vicinity of t~ovgorod~ 
<3 Seversk,' essentially belong tO the same category of facts. He wrote that 

"the right bank of the· Desna 10 versts south of Novgorod-Sevel;'sk, at a 
ford, is fairly elevated and is highly interesting. · The chernozem at the 
'highest 'point is 43 in [ 1 .. 3 m] thick,. and grows thinner as the te~~ain descend~;. 
u'p to fft [ 30 em]; . still further down it is either totally absent~ or has been . < 

washed away. ·-This phenomen9l1 fs repeated in the town of Novgbrod-
. :, ·~seversk which ·is built on,·chernozem soil incised by many deep gullies. 
- '· These gullies offer ·an excellent view of the chernozem profile which re,aches 

,4ft [ 1.2 m] in thickness at the highest points, gradually diminishing to 2~ ft 
[ 6J em] and less with the descent of the terrain, 'finally completely 

·''disappearing at a still.considerable height above the level of the Desna. "1 

F,rom No:vgorod-Seversk to Chernigov "the entire right bank o~ the'Desna, 
inLind, is covered by chernozem ... on elevated areas which ·h.re not now ' · 
:qr Y"ere not in the past forested. "2 · ,, . 

.. c:! · ~hernozem of these areas has the follcwing properties.· .. On the Deena 
Heights, at the ford, it is as dark and pulverulent a.s at Glukhov; west •of 

,o1· ·. - - . . . , 
~ Novgorod-Seversk it is lighter, ashy gray; southeastward, 10 versts 

-~ ~::-:?brQ.tn Avde_eyka, a~ Ponornitsy., the chernozem is perfectly black., over 
·:,;; - V'" 3ft' [9) cmJ thick, and is partially granular in structure (''pripad' '). At 
· ,, -~'p:te"village of Budishche cher'1qzem reappears in the form of dust, very light 

- in color;' or is replaced by sod or .. forest soil. 3 The conclusion to be drawn 
, from these facts is that the most t·ypi~al. chernozem (on the basis of color 

and thickness) may occur rather on areas higher than the neighboring low­
. i1lnds than on these lowlands. 

The facts pointing to totally different relationships between the thickness 
of soils and topography are far more numerous. Nearlyall the writers on 
Ute situation of chernozem noted unanimously th.at in the case of upeven 
terr.ain, hilly areas, heights and steep slopes, chernozem has be~n washed 

1 Ruprecht. Ibid., p. LiB. 
1 and 3 Ibid. p.li9. The reado:r is reminded that all these chcrnozcms contained as litrk as~- -In;., lwrma5: 
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away or it is very nontypical. On tne other hand. on gentle slopes · ,. 
chernozem always increases in thickm~ss downslope. Chernozem usually 
reaches greatest thickness in low-lying areas, which is true of all vegetal-· 
terrestrial soils. It would be superfluous to quote all the fact~: reported in 
the literature I and I will mention only the most important ones. 

Petzholdt1 and Murchison2 already observed chernozem reaching 10ft 
[3m] in thickness. and Murchison even observed chernozern reaching 20ft 
[6 m) in thickness, evidently in depressions. We have noted Wangenheim 

·.von Qualen' s divieion of the soil of the Gorodishche and Korsun districts 
into at least five kinds, depending on topography. The same essetHial soil 
distribution was subsequently also observed' by Prof. M. N. Bogdanov in 
many regions of the Volga area, especially where the parent bedrock 
consists of Cretaceous and Tertiary formations. 3 F'urtherrnore, Acade­
mician Huprecht reported an instance of a very gradual thickening of 
chepiozem downslope in the Menzelinsk District (see above, p. 267). In the 
viGirtity of Medzhibozh, not far from the southwestern border of Russia, 
Bar-bot de Marni saw chernozem over 7ft [2m] thick in depressions; in 
the same area, on level terrain, chernozem was 3--4ft [0 .9 -1 .3 ml thick. 4 

In the Dnieper area, Klemm observed deposited chernozem. over 10ft [3m] 
thick on bottom of "balkas". 5 In his description of the Trans-Urals 
chernozem, Perm Province, Sabaneev especially stresses .its great thickness 
and solonetsic nature in depressions, its. slight thickness on hummocks an~d ' 
on small steppe elevations, the complete disappeara.nce of chernozem ~t the 
.fqot of the Urals and the Sysel't Hills and its gradual southwestern · 
thickening6 as the terrain became lower. · V. D. Alenitsyn, who visited a 
considerable part of thP. territory described by Mr Sabaneev. confirmed 
the fact, although he did not concur with the author in his explanations for 
these particular features of Trans -Urals chernozem. 

·. The relationship between the rate of increase in chernozem thickness 
and slope gradient has, regrettably, hardly been discussed in the literature; 
data op the matter are limited almost totally to Prof. Levakovskii' s 
observa.tf~()~S. Ih view of the high value of such facts, I will quote the most 
importanLpoints. 

"The right slope of the Berka River is incised between Verkhoberka and 
the Alekseevskaya fortress, by 'balkas•·;s:!}<' gullies with exposures of · 
underlying rocks covered by a layer of che, nozem. In most of these 
exposures, chernozem tends to become thicker with depth'. In the valley 

·of the Berka itself the chernozem layer varies in thickness, between 0.75 
2 arshins [53 -142 em]. 

1 Pet z hoI d t A . Bcit rage [7.!1 r Ke nntn !ss des I nne re n von Russ land. Leipzig. !851 ] ... S. 39, 
~ Murch is on. Js~Ied[ovmlya] o chernozcme vnutrennikh gubernii Rossii (Studies of Chernozem in the 

· !nner ?rovi'nces cf ;sia).- Zhurni'l Mln!ster&tvv•igosudar~tvennykh lmushchestv, [No.3], p.l25. 1846. 

' Bogdanov. Ibid., pp.8, lH. etc. 
• Barbo! d c l'vl a r n i . Gcologichcskie issledovaniya v guberniyal<h Kicvskoi, Podol'sl<oi i Volynskoi 

(Geological lnv~'stigations in the Kiev, the Podol'sk and the Volhyni a Provinces), p. 67, [St. Petersburg]. 

187'.'. 
5 Klemm, 1\1. Gcologichcsl<ic isslcdovaniia rn,·.:hdu rckami Samaroi, Dneprom, Kal'mlusom, i pr. 

(Geological Investigations B<·twccn the Samara, D11iepcr, Kalmius Rivers etc.). p. 18 (Otchct o geologi~ 
chcskikh i,sslcdovanipkh na ploshchadi mczhdt> Samaroi, Dneprom, Konkoi, Kal' rniusorn, i Torrsom 
{Rl'port on the Geologica! Investig.Hions in the Area !Jcrwccn the Rivers Samara, Dnieper, Konka, Kalrnius 

.111d TorL•ts).-.Trudy -Khar'ko~skogo ob~hchcstva esrestvoispytatelcL vol. 8, p. Xlll. l87·L J 
s.1banc•:v {!.1. Z;nu.1l'sk,l.c ozera (Tram~Urals Lakes).- In: Zhurnal [Sbcrnlkl'"Priroda'", book~. p.2·13. 

un:J. 

364 



''About 2 versts beyond the KhortHskaya (Khortitsa) colony on the road to the 
Neuenburgcoloriy':<, thereisa 'balka' withagullyrunningalongitsbottom. The 
bluffy outcrops of this gully exhibit a large continuous thickening of chernozem 
which is -1 1/2 arshins [ 1.1 mi on top and about 4 1/2 arshins [3 .2m:] at thebottom. 

''In the environs ofSimferopol, near the Jewish cemetery, the chernozemis. 
1/4 arshin [18 em] this at the top of a slope and exceeds 1 arshin [71 em] at its foot. 

"On the Dnieper River. at Ekaterinoslav, cfiernozem is 1 -1 1/2 arshins 
[ 71 -1 OG em] thick at the top of slope, reaching 2 arshins [ 1 .4 m] along 
the slope and 3 arshins [2 .1 ml at the foot." 

" Finally, . - continues Prof. Levakovskii - I present the rr~easurement 
I made of <'hernozem layer thickness, done to obtain results which are least 
dependent on the subsequent effects of water. In the Ba.khmut District 
between the Bulavin and Sadki rivers, two pits were dug on a level steppe;. 
chernozem proved .to be 1ft 9 in [53 em] thick in one pit and 2ft [61 cmJ in 

. the other. Chernozem thickness was then measured usi!]:g the same method 
over the slopes of a sizeable 'balka', remote from the river and lacking 
exposures. Three pits were dug on each slope: at the top, in the middle 
and at its foot. The results were as follows: 

In the t.: ?re r plt 
" " middle " 
" ·· lower 

Over the southern 
slopes 

1' 7" [48cm] 
z• O" [61 em] 
1' 10" [55 em] 

Over the north~.:rn 
slopes 

1' 7" [48 em] 
1' 10" [55cm] 
1' 11" [58em] 

These data of Prof. Levakovskii may be to a certain extent supplemented 
by the .following measurements of soil thickness communicated by Mr. 
Bazilev in his lettP,r: 

"Traveling cast along the Siberian hip,hway from Perm. the terrain 
gradually descends for 9 versts. The following features of the local soil 
are inevitablei at Perm itself the surface is covered by pure sand, barely 
colored by humus. Away from the town along the descending terrain, the 
sand becomes visibly gray and gradually forms a transition to thin sandy 
chernozem. The soil progressively becomes more chernozemic and 
deeper toward the foot of this slope. Along the entire stretch soil thickness 
increases at the following rate: 1 verst from Perm it is 1 -2 in [2 .5-5 em], 
somewhat further 3-4in [7.6--10cm]. a bit lower down 5-6in [13-15cm]; 
halfway down the descent, approximately 4-5 versts fi"vlii-th.ce town soil 
thickness reached 6 -7 in [ 15 -18 cml~····fifi'ther~on . .&fri-[20 em]. st.:ill further 
downslope 9 in [2 3 em], then 1 ft 1 inirf33 em]; fin~lly, at=t!lefoot o-f,the 
slope it was 1 ft 9 in [53 em]. Half a verst away from the foo't=or-the slope, 
I took a chernozem sample 1ft 7 in [48 em! thick." 

Essentially the same relationship between topography and soil thickness, 
though possibly not as marked. was noted by Mr Bazilev, in a "balka" with gently 
sloping sides near the village of Aibashevo on the Helaya Hiver, Birsk District. 

I presented completely analogous data~ in previous sections, for 
mnny localities in the southeastern part of trw Nizhni Novgorod Province 
(p. 80 ff. ), the Chern District (pp. 97 -99) and the Lubny District (p. 166) 1 

• [l1bvi<,usly. tlil'St.' l,l.fl' .t.~ricult•H.tl col.,nks (scttkmcnts) founJeJ hy (;L·rm<~rt inllnigrants. Translator.] 

l "'l'\'Crtlil'J<'SS, ii is J:arJJy r•'~sjbiL' !<.' dt"riVc ;Ill)' CtlllS!.Illt f.tli<> bl'!Y.'l'l'll tlil' Sl<lrt· gr.1•.:ll'lll <lltc! the thickness 

,,f s,,iJ <'ll tilL' l<liTll' l.I<'JX', sirll<' thk·km·ss ;i)s,, Jl'[H:nJs <'li a rnultituJt· of •llhcr L1unrs such ;1~ the C<'hl·St<'ll 

,,f chl'fll<'<'-l'lll c•'llStittJL'Ilts the n.ttlir:: ,q· suh5<>il .111,1 n·~.~l·tati<'ll. clirn.ttl', tlitdl·r,!r••und ~rrings. etc. 

i 
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Although Prof. Levakovskii mentions,,several of these facts, which seem 
to indicate cleaTly that chernozem thickness is far from' equal on the fops 
of hills and ~levations, on their slopes, in depressions ·between them, and on ... 
fairly level terrain, he nevertheless believes that "chernozem conforms 
exactly with the (previous?) form of relief and completely cutlines all the 
numerous irregularities ()f the subsoil surface (existing previous to the 
formation of chernozem ?) , ::tnd forms a continuous ~over on flat elevations, 
over slopes and on the bottom of mn·.t:1erous valleys and 'balkas' wherever 
later action of water has not destroyed it ... " 1 "Slopes of valleys and 
'balkas' are outlined by the lower as well a.s by the upper surface of 
chernozem which forms a layer of uniform thickness when undisturbed. '; 2 

Apparently, -the author regards thickness of normally situated chernozem 
as quite independent of present-day topography. · 

It is regrettable that this highly important conclusion is substantiated 
by Levakovokii only by an offhand reference to "for instance, 3 hollows 
bet-neen Verkhoberka and Taranovka, between Krasnopol' e and Graivoron, 
between Bo!'shie Prokhody and Lopan, between Akhtyrka and Trostenets, 
between. Khar'kov and Bogodukhovo etc .. " The author also added that 

I 

"On the, road leading from V~rkhnii Bishkin to Srednii Bishkin large gullies 
incised'in the SlO!)eS of a 'balka1 reveal uniform thickness of the cher­
nozem layer, about 1 arshin [71 em] both at the top and at the bottom [of 
the slope} . " 4 

The author provides no details. numerical data, or any information 
regarding the normal nature of these facts. No such facts are found in any 
of the works known to me. This becomes understandable once it is 
understood that the isolated facts t:1lken by Prof. Levakovskii to be the 
general rule are purely accidental. 

This discussion does not exhaust the variety of the data published on the 
nature of the relationship between chernozem soils and topography. For 
instance, some observers report chernozem to become sandier descending 
downslope, especially toward river valleys. and its color gradually 
lightens. Prof. Levakovskii may and should be named one of the proponents 
of this view. "On the road leading from the Derkul' skii works to the Novo­
aleksandrovskii works, Starobel' sk District, true chernozem is found on the 
steppe, on perfectly level terrain; toward the descent into the Evsug River 
valley there is a gradual transition to sandy-loamy chernozem (gray soil). 
Ch,ernozem, however, lies everywhere in this area on diluvial clay over­
lying chalk or potter's ciay I with no sand beds visible under the chernozem." 

Levakovskii continues that "On D'yakov' s estate, in the Starobel' sk Dis­
trict, chernozem (loamy?) lies on level steppe, while gray soil covers 
the left slope of the Aidar Hiver valley. 

'
1In the Slavyanoserbsk District, between Uspenskoe ahd Ivanovka, slopes 

of 'balkas' and valleys are covered by gray sandy sol~:;; higher up, the -~ 

soil becomes darker, eventually becoming completely black, but only on 
level elevations. Sand beds however are absent here, and chernozem is 
underlain by deposited clay or by Carboniferous limestones 1 shales, etc. 

I L~· v ,1 k ,, v ski i.- f..!.l[(•ri:tly c'lc., p. 24. 

l lhiJ.,._, pp. ·q -·12. 

' lbicL:::- p. :.!o.i. 

' lhiJ., p. i0. 
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·.: .. :· ... it At'-:Golodaevk.a;- on th~· Jvlius River, the same phenomenon occu~s under 
f>hnilar conditions;. chernozem lying on level steppe, while valley slol,JeS 
are. covered by sanpy;..loa'my gray earth." . 

. Levakovskii c.onchtdes, ·"many additional instances may be presented, 
:: dein.ohstrating the consistency of the situ'ation and. r.elationships of the true 

· ··<loamy?) cr.arnozem and gray soil (sandy'-loamy chernozem), the first. 
occurring on elevated plains while th'e second 'is found on· slopes. " 1 

·:-<'1.): nea~ly identica,l co~blus~on w~s ldter.-~ind.ependently infe~re,d by Prof. 
A>v'.sovetov who.\va.'ii'unaware of L~vakov.skii's,ronciusion.s (pp. 229 ff.). 1 

. · O~servations.·rrja:de; by L(?qpol'dov} Bcgdailov, 3 ·.Klemm, 4 ~gapitov, 5 · . 

z·emyatchenskii (pp·. 80 -:-82) and ;certain other autho'rs reflect;'i{uite differe~t' 
relationships b~tw¢en the· topography anci'mineral character of chernozem. / · 
Th-e observ~tiQn's 'ar~ generally in accdrdc{n(!e with Wangenheim :v.on Qualen' S· 

··.· .'sc.heme 1 sh.owin'g bedi<ock OUt'(' rops to O,ccu::-. oft:eh on hilltops ... where soils 
are thin, low in humus. rich .in.sand and. other tmdecompose~ ,::rJarse residues 
of p~rent rock; "Further down the gentle. slope,. the sang is :gr(olduaiJ.y 
admixed with clay; finally, in the 'lower pol~tions of the· slope, the sand is .. 
completely r~placed by rich Clay cov~~!ed by a thick layer of black-gray . 
friable chernozeni ."6 · ·. · .·· .; .• ·• · · ~· · · 

· Prof. Bogdanov; •indeed/explained this fact as regards the.northern part 
. of the M~ddle Volga are.a exclusively b'y the effect of subsoil, certaif1 rocks 
:(sands and chalk) outcropping qn,hilltops, othe,r rocks on hillsides, and 
yoet other rocks. at the foot of hills (clays). It is, nowever, impossible to 

. concur with this E'!XClusive explanation. In the first place. such a conformity 
can 'only be acc1d.entaL Secondly, on gently sloping hillsides (and only 
such hillsides are relevant) and ridges taluses and alluvium usually mask 
the outcrops of bedrock and become subsoil themselves. Finally, chalk 
and limestones, 7 as has been see~. are not incapable of forming good 
chernozem, but !'ather the opposite is true .·~,,,1 , 

Such is the surprising diversity found in tv/~ literature on the relationship 
between absolute elevation and topography on the one hand and the nature 
of soils;; especially the~r thickness. on the other. · flemarkably. m~ny 
proponents of these views strove to develop their obsc:rvatlons to the form 
of a defirdte scheme on the subject, ignoring facts obtained by other 
observe~s. · 

The question arises which of these observations and views are in fact 
true and are of the most general character. If certain detaile, which are 
manifestly inaccurate are discarded (these observations are known to 

1 Ibid., pp. 37-38, 
z Lt· o poI' do v. A. Vzglyad na Novouzenskfi okru1;. Saratovskolgube:nU (A VIew of the Novouzensk District 

of the Saratov Province).-Zhurnal Ministerstva 3osudarstvennykh imushchestv, part 13. p. :JQ. 1844. 
3 llPgdanov. Ptitsy i zveri ... (Birds anJ Mammals ... ). pp.8, 17 anJ 19. 
4 K I c m rn. Otchct o Reologichesldkh isslec,lovaniyakh mezhdu Samaroi. Dneprom, Konl<oi i pr. <Report on 

tlw Geological Investigations bctwc~·n the Samara. Dnieper, Konl<a, anJ Other Riverr), pp. 17-21. 
5 A~ ;1 pi r n v [N. ]. Kratl<il otchet o poezJke v Irkutsl<ii i Bala~ansl<ii ol<ruga [letorn 1877] (Brlef Repon 

,,n .1 Trip to the Irkutsk anJ IJalagansl< Districts [in surnrnt·r 11377 j). -[lzwstiya vostor.:hno-Sibirsl<ogo 

•'tJcleniy;t Russkogo geografichcsl<o;.;o ohshchestv;l. voL n. N-::.s. 3~L Ul78] .. pp. 8f>-8G. Agapitov reporrs 

that l'Vcn pcas,l!lts in rhis local it>' distinguish het~<:t·en t\\·o l<inJs of chernozem, friahk soi! <'!' hurnrnocl<s, 

rcadilv hltt'-'11 hy the ~o;inJ (local narnc, "pykh11n"), anJ .; more stable, thfc:l<er chernozcrn in valleys. 

' Ho;.: J .1 nov. lhiJ., p. 8. 
1 Ibid. 
I Ihid. • P· I 'l, 
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rarely include precise measurements of soil thickness, and the composition 
·of soils and underlying rocks was determined only visually), and if the 
conclusions of'these observations 'are limited only to the localities where 
they were performed and not generalized, they all will be found to be 
essentially correct and quite naturally fall into a common framework. 

Let us imagine a territory resembling chernozem Russia which is in the 
lr 

process of becoming dry land, its~~~outhern and southeastern parts gradually 
emerging above sea level, while its northwestern half is gradually discarding 
i.ts glacial cover; only very few of the present-day river valleys and gullies 
(•Xi sf~';'ffthis point. 

After a. certain period, the geological pattern undergoes drastic changes. 
The glaciE>rs finally retreat to the Far North, and the waters of the southern 
seas gradually collect in their present-day basin. The territory is abundant 
in l!"~kes saline in the south and in the southeast, and fresh in the north; 

· m~~tny of these lakes undoubtedly resembled' the present day Finnish water 
ba!3in in their nature (lake -river systems). At the sam~ time, the flora 
an~J fauna of the adjacent, older cominents naturally eagerly spread to new 
eblonization areas. The next stage in the development of the continent 
wquld .consist of freshwate1~ deposits in the oxbow and other lakes, formation 
of .gullies and typical river valleys, gradual drying of lakes, considerable 
ac;cumulation of peat and slow emergence of both vegetal-terl'estrial and 
bow·'terre"Strial soils. At this time soils of chernozem Russi.a may be 
;:tssumed to have borne a fairly close resemblance to the present-day [soils] 
of Sib~ ria, where it is still sometimes very difficult to define the border 
betw2en the vegetal-terrestrial soils, the 11 black mud'' described by 
H uprecht, and:- solonetses . 1 

With the passage of geological time, these processes affected central 
and southern H ussia until their present-day appearance was completed. There 
is no evidencr• of the time elapsed during these processes of development 
of Hussia, or whether they proceeded in the sequence just outlined, but · 
they undoubtedly did occur. 

We have <iiscussed the formation of gullies and their gradual transfor­
mation, alo~g with the lakes, to rivers, elsewhere; 2 other researchers 
have investigated the regression of southern seas and northern glaciers. 
We shall therefore dwell only on the processes which occurred simulta­
neously on the ever-widening dry land area. Of course, in all stages of 
its post-Tertiary development European Russia generally posse$sed the 
same variety of relief forms as it has now, including dry level areas, 
various hills, slopes, and depressions occupied by bogs, lakes, orrivers, 
with different relief forms predominating. Their mutual relationships and 
amounts differed from the present-day situation. At any rate, those 
ell'vated plains and hills which emerged first from under the sea were the 
fi 1·st to become covered by vegetation and to be subjected to weathering 
proceBsc s. Obviously, vegetal-terrestrial soils first appeared on just 
suC'h areas. Yet, the mineral-organic surficial formations could not have 
had uniform future df>velopment. 

lf vf•getal-terrestrial soils appeared on dry level areas without runoff 
and without riP position of any extraneous elements from other areas, they 

I !).• :. tt c h .tt \·, p,, v.•rH.,ql ,, Sibirskom chl'rnnzcrnl' (Sihe.rian Chl'rnrozcm). 

z :1,, l. tit h .1• \. :-..rw~··h\ •·!n;lz••v;lniy.1 rl'chn~·kh J(llin Evr''[)Ciskl'i Hnrsii ( 1\ICJdcs (lf Form.11ion nf Riwr 

\'.tilt \'S 111 Fur,•rt.lll l~tlssi.tl [SI. Pl'!t·rshtH..:]. i -37~. 
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continued to thicken as far as climl'ltic conditions, the various organisms 
and the nature of parent rocks permitted. The majority of humus and all 
mineral and animal residues were buried in situ. Only such areas may 
be expected to produce soils with natural primary properties. Therefore, 
I join some of my predecessors in recognizing only such soils as normal, 
after examination of all the principal territories of the Russian chernozem 
zone. 

Conditions on tops of different hills and eveP. on narr-ow elevated plains, 
were -quite different. On such areas there is always the possibility of 
precipHation runoff and hence also that all the easily washed soil constituents. 
such as humus, clay, carbonates, etc. will be washed away. Obviously, 
hilltop soil is graduaUy enriched in coarse materials from the underlying 
rocks and can never become as thick as soil on level areas, other 
conditions being identical." This conclusion is based on my observations in 
all the hilly regions of Russia. Similar observations made by Wangenheim 
von Qualen were' described on p. 217, as well as observations made by 
other workers. SoH distribution in such cases was schematically described 
on pp. 226 and 231. For obvious reasons, deposited soil cannot be of 
uniform thickness and mineral composition. This is an extremely general 

·statement, to which there are certainly many exceptions. We have noted 
above that a majority of rocl i, ''hich outcrop on the surface in southern 
Russia must have initially had a considerable niarine salt content (because 
of their origin} such as NaCl, CaS04 • 2H2 0, MgS04 , etc. All these 
substances which are unfavorable for plants. were leached far more 
rapidly from comparatively elevated areas than from depressions. In fact 
they may even have ,Progressively accumulated in depressions, especially 
if the frequent emergence of springs in such depressions is taken into 
account. 

Quite obviously 1 in such cases 1 on. ridges and II syrts 11 where other soil 
formers were identical, conditions favorable to vegetation developed earlier 
than in depressions between the hills where saline 11 mocharas" eould be 
preserved over prolong"·...:l periods, and even reappear, as is the case up 
to the present. Supporting this statement, are the facts already mentioned 
and observed by Mr. Bogdanov (pp. 294- 295), the compiler of the soil map 
for the Samara Provincf: (p. 256), and by Alenitsyn(p.362), as well as the 
observations I made in 1878 (p. 275). 

It is clear that these ~acts depend on topography rather than on absolute 
elevation. Solonchaks may and in fact do occur in depressions with poor 
soils at any absolute altitude, often much higher than the "syrts" with 
their relatively good soil. This applies to Tibet, Mongolia, Siberia, etc. 

Furthermore, we have already seen (p.362) that in the Troitsk and 
Chelyabinsk districts areas with true chernozem barely rise above the saline 
lakes, and many such lakes certainly lie at higher altitudes than areas of 
true chernozem (Sabaneev). Finally, Mr. Agapitov, ;::~.fter mentioning the 
patchy pattern of chernozem in the Irkutsk and B~lagansk districts, cherno­
zem continually alt~r:-nating with bogs, solonetses, ancl saline lakes, /goes 
on to say, 11 chernozem always lies several feet and even several doi/en 
feet higher than bog and solonchak soils. Ill According to the same author, 2 

1 A~.1rirnv. lbiJ •. r··%. 
z A ... <I r it nv. ~!. K \'(•rrosu ,, rroiskhnzhJcnii chl'rlltl:!.~lllil (Ori).',lll ,,f Cht:fll<':l.l'lll). -I;wsti ·;· VPSI<H:hnp-

~ihirskPIC<' ntJt·kniya RIISSk<1 )-!0 ~·?0/Sf.lficht>Sko~c· <)bsi;cllt'S!\'.1, V(ll. II (:l-·1): 11;, I >;.~i. (I·Kilj. 



it may be added that chernozem (and consequently the solonetses) occurs 
in this territory over an altitude range of 569ft (173m}; it becomes evident 
that th~ occurrence of all the above -mentioned soils is governed by topography 
rather than by absolute elevation. 

There is no reason to assume the presence of any considerable quantity 
of common salt in the.parent rocks outcropping tm the surface in the northern 
parts of the Russian chernozem zone, and true solonetses are unknown in 
the lower portions of the slopes and :i,n the depressions. Nevertheless, this 
phenomenon (occurrence of more typical soils on "syrts") may occur in 
certain places here. A wide, shallow depression closed on all sides 
may contain water for hundreds and thousands of years, during which the 
bordering heights which bear some vegetation are becoming increasinglyr 
weathered and are covered by soil. The lakes still exist in northern Russia 
whereas the neighboring dry land bears a soil cover sometimes reaching 
6-8 in [15 -20 em] in thickness. Yet, the lakes are gradually desiccated 
due to various causes, leaving behind lacustrine silt or sands. The land 
area becomes progressively larger and the open water basins are eventually 
converted into bogs, remainders of which,are still visible. Terrestrial 
vegetation simultaneously gradually occupies the newly formed land and 
together with the effects of water and air forms new vegetal-terrestrial 
soils. These soils are evidently relatively thinner and lower in humus than 
the soils on the neighboring heights. The same is true of the new river 
and gully valleys. Indeed. throughout the chernozem zone of Russia only 
embryonal vegetal-terrestrial soils were visible in the alluvial river 

·valleys. The observations of Huprecht arid Mr Chervinskii in the Chernigov 
Province (pp. 358-359, ff.) fall into this categcry. Consequently, there 
is no need whatever to resort to absolute elevation. 

While ih the southern depressions· solonetses accumulated and in the 
northern depressions bog soils accumulated, the rest of chernozem Russia 
usually underwent quite different processes - the tremendous influence 
exerted on the vegetal-terrestrial soils of the newly forming river and lake 
basins with their terraces (as well as gullies and "balkas"). The dependence 
of the distributio:t of chernozem soils on river valleys is represented 
1-:ichematically in Fig~re 11: 1 

FIGURE 11. 

A-right hank of a river. usual f formed by ancient sedimentaty rocks: B-floodpJ.ain. or tlie first terrace 
{first bottom); C-second terrace (second bottom) or alluvial platn: 0-third !errace; a-small depressions 
Clllltu ining cherrwzcm; b· oxbow lakes; c-level elevated steppe; d-river. 

It should be noted that in the majority of cases most RuFsian rivers, 
such as the Volga (p. 278) and often also shores of lakes Oakes Onega, 

1 This schcrnt• is ~cnerally a sirnpk copy of the well-know:! section of the Volga river valley Jra~o.·n by 
Pr(lf. N. A. Gohwkimkii; I havl' aJJcJ soils anJ oxbow lakes. 
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Ladoga, etc. )1 are terraced, most often in two or three terraces and 
sometimes more. The width of the terraces depends on the river and on 
the locality, and varies widely from a few sazhens to .sever::tl and even 
tens of versts. These terraces, except for the floodplain. usually slope 
gently, sometimes imperceptibly, down to the neighboring river. They 
may be very distinct. while at other times almost completeiy merging with 
one another to form a general gentle slope descending toward the neighboring 
rivers. , 

Only one of these two river banks is usually terraced. The other bank, 
such as the right bank of the Volga, is steep, bluffy, and often drops sheerly 
to the river over 100-200 ft [30 -61 m]. This bank :is usually strongly 
incised by gullies which may be over 200ft [61 m] deep and may run far 
inland (a dozen versts and more). The elevated steppe on the right bank of 
the Volga and other large rivers is usually very hilly especially wh.ere 
deep brooks and minor rivers flow into the river. In the case of minor 
rivers the terrain becomes even hillier over several dozens of versts 
inland, away from the river. In some places, however, such as at 
Simbirsl<:, elevated gently rolling steppes may approach the very bank of 
the Volga~ 

This structure of Russian river banks must be significant with regard to the 
,(.':}nature of Russian soil. Let us hypothesize all the terraces to have emerged 

).'- on the surface simultaneously, and to be composed of the same rock, 
typical loam or loess. Let us assume, further, the entire surface throughout 
the district became covered simultaneously by uniform vegetation; obviously 
the climate must be uniform throughout such small territories. ·Can 
identical vegetal-terrestrial soils be formed under such conditions on the 
different terraces and in the neighboring level steppe? 

The answer is strongly negative, since in all these cases the chemical, 
and especially the mechanical, activities of atmospheric waters will be 
markedly different. 

There is no need to enter into excessive c.letail to understand the 
ac~ivity of running water in the soils of terraces (C and D). Slowly and 
steadily, over centuries and millennia, readily suspensible ~nd soluble 
substances such as, respectj.vely. clay and humus and calcium carbonate. 
will be leached and eluviated, then transported down to the river or to its 
floodplain (B). 2 Obviously, the nearer a sl1')pe (terrace) to the river, the 
more strongly will it be affected by this process. On the other hand, it is 
also quite obvious that reverse processes, namely accumulation of these 
substances (p. 83) are also possible on certain areas of terrace depending 
on specific topography. In any case, such reverse processes are only 
sporadic and temporary and the general slope down to the river will 
e•rentually have its effect. The general results must inevitably be as 
follows. Soils on terraces will be considerably richer in sand and 
poorer in humus, calcium carbonate, and clay than the neighboring level 
steppe. They will in fact no longer be loamy and loess ~like, but rather 
will be converted to sandy soils with lower humus contents. Furthermore, 

3 . 
the lower terraces are usually younger than the upper ones, the latter · 

I St·c ~oo·Niu by Prof. A. A. lr.osrr;wtsev. 
1 L e v ,, k 1> v ski i.-Mate ria ly c.J lya izucheniya chernozema (Materials on Chernozem). 1871. 
' G o I o v k i n s k i i. lb :J. 



located nearer to typical steppe chernozem; it is therefore understandable 
why the admixture of humus in soils generally increases progressively from 
the floodplain toward the neighboring level steppe. . 

The best proof of this pattern is supplied by Levakovskii' s data~ described 
above 1 and by the soils on the banks of the Volga (pp.277 --279), the Tsna 
and the Voronezh (p.229), the Tuskar (p.156), the Seim (p.156), the Bug, 
the Dniester, :he Prut (p .18f) and other rivers. 

The thickness of soils lying on terr'aces seems to be much less constant. 
On the basis of the data available, all the relevant cases may be divided into 
the following two types: a) on the banks of the river~P'yana, Aratka, 
Cheka, Aranka, Kholyazinka, Sundovik (p. 82), Tuskar (p. 156), Tesha~ th~ 
left bank of the Volga, etc, soil gradually grows thicker toward the 
floodplain2 ; b) the opposite pattern is found in the banks of the rivers Tsna, 
Voronezh, Bug,' Dniester, etc. It would be difficult to determine the cause 
of this difference without detailed investigations. This cause may be assumed, 
a priori, to lie in the different sand content of the soils on the terraces, 
the differences in their slopes, and their greater or lesser continuity toward 
the river. 3 

· 

Obviously, the soils on the other high bank of the river (A in the figure) 
must also be abnormal. On steep slopes toward the river they are usually 
completely eroded, and bedrcck almost always outcrops on the surface. . 
Further away from the bank (the distance depending on local condition.s) the 
soils of the so-called elevated hilly areas are found; they are totally 
absent in some places, in others they are very stony, and in closed 
depressions (a -a) they are evidently of deposited nature. Only 1 -10 and 
more versts away from the river bank is elevated level steppe (c) with 
normal chernozem found. As we have seen, this is a universal phenomenon; 
the high banks of all rivers conform to this rule almost throughout their 
length. 

For this reason I decided to mark (schematically) soils of the imm1ediate 
banks of all the principal Russian rivers on my map. 

Ll' v a k ,, v ski i. Ib1d .. rr· :n -:l~. 
z This Is represented in the schl·rnc [F!~urc II]. 

' fl<1odplains are ev~rp;herc covered exclusively by Jeposlled or !Jog soils. 
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Chapter X 

AGE OF CHERNOZEM AND CAUSES OF ITS ABSENCE 
FR01111 NORTHERN AND SOUTHEASTERN RUSSIA 

Attention was first drawn to the age of chernozem by Academician 
Ruprecht, who apparently distinguished between two essentially different 
aspects of the subject: the relative age (in the geological sense) and the 
absolute age (in th "historic" sense). Ruprecht's v~ews regarding the 
relative age aspect have been discussed in this book (pp. 125, 132- 134, 
3 58 j etc . ) in detail; we shall :r.o•.v turr. to the absolute age of Russian 
chernozem. Ruprecht furnishc-d the following information. After remark­
ing that only "terrestrial veg,.!tation provides a criterion for determining 
the age of any soil" and that "the count of ages begins only after emergence 
of the country above sea level, so that the age of a soil has nothing in 
common with the age of a formation," Academician Ruprecht goes on to 
state that when determining the age of a country (soil) the most important. 
point is the diluvial layer. and theryvirgin chernozem; other conditions 
being identical ( ?) . thicker chel no:~ em indicates older country; absence 
of chernozem indicates younger cotiif-t}y, although it may be quite high." 2 

The author supplements his general statements with several details. 
He first points out that the vegetal layer covering the well-known (sandy) 
Sednev man-made mounds (as many as 800 in this locality) "is only 6 -9 
in [15 -23 em] thick (as measured by the author and by Blasius), while 
on level areas, in the vicinity untouched by man, 2·-5ft[0.6-1.5m]of 
chernozem soil cover the uncolored [by humus] sandy layer (natural ground). 
Local tradition regards these mounds as burials of 1.he time of ~atyi 3 (the 
razing of Chernigov is usually dated to 1239); the chernozem layer covering 
them w-<~.s thus formed over 600 years. If the time needed fu !" fo.·mation of 
the chernozem layer is taken to be directly proportional to its thickness. 
the Virgin chernozem in the neighborhC'Oci of the 010Unds WaS formed over 
2400-4000 years ."4 Following his excursion, Ruprecht modified h~s last 

: 

4 

Before touchtng on this subject it would be advisablt: tc examine the chemical composition and the 

p-;:;ystcai properttes of chernozcm. Hol.'cver, the chcrnica.! analyses of chernozem soi.l ">hidt have been 

undert.tkt·n by(the Frt•e E.conomic Society are as yet wcompltte, while the inve>tigat!on of physical 
properties has not yrt bq~un; thus, the study of both subJects must be postponed. Author. 

Ruprecht. Ibid., pp,22-21:i, 

Ac~·ordwg to the IH~west Investigations made by Mr. Samokvasov, the Chemigov mounds date tu •he lOth 
r;Hhc: th.mto tht• 1-lthccntury.-Zhurnal ~finistcrstvanarodnogo prosvt·sl:chcni;-a. part 174, p,2u1. [1\.laikov, 

L. N. 1\ctscn<~l)'.l na rabotu N. P. Bat:.ova. Octterki russkoi istorichcskoi bcugrafii ... (1\evicw of N.P. 

u ... ~LlV' s work, "Essays in Rus~'an Historical Gcn,.:raphy •.• ")J. 
1\ ~~I' r t•,- h t. !hid., p. ~·. Ttte author hopes thus to deterruinc rh..: age ol such lllysrcrious relics <~S the Chud 

~r.tvcs Ill thl· :\lt.tl .lfc.l, thl' nwunds of 'Jonhcrn Russ:a. r~tc. Ibid .• p. :lo. 

373 

l 
·.~ 



conclusion somewl1at, reasoning that since the vegetal layer of "man '"made 
mounds contains less humus (3 .11 -4 .05% volatiles) than the layer' of equal 
thickness in the primordial soils (no percentages are given) . . . therefore 
thf' first task is analytical determination of the quantitative ratios of the 
org~JliC constituents, and the conversion of volume to weight to ~nable 
determina:ion of the relative time required for formation of- chernozern on 
a given uniform soil (ground)." 1 .: 

The principle suggested by Ruprecht for t.~e determination of the age 
of a country and of various relics of the past seem~. at first glance, to be 
extremely simple, natural and very promising. Regrettably, all these · 
attractive aspects vanish rapidly when the principle is.subjected to detailed 
analysis. - _ 

1. In the first place, both the humus content of soils and' soil thickness 
have a definite limit which cannot be exceeded. :·'~ -

It has been pointed out that' the maximum thic:Kn~s of Fi·ussian cherno­
zem is 4 ft 8 in [1 .4 ml. On the basis of the mode of origin of vegetal­
terrestrial s~ils. it is extremely difficult for humus to penetrate deeper . 
than this horizon and to color such thick grounds unif,~rmly. The rates of 
increa~se iri chernoze~ cthickness also cannot be proportional to time. 
The incr{:'ase in thickness ofthis soil is not linear, but rather decreases after 
a ,certain depth has be~n reached. The thicker the soil, the more difficult 
it is for humus to percolate downward; some tif it is retained by the upper 
horizons. 

Essentially similar arguments may be applied to the increase in the 
total humus content. On~e the content of organic substances has exceeded 
20o/o (Si~birsk soil contains about i: 9% humus), its nourishing qualities will 
hardly improve, and consequently, yields of cultivated and wild plants will 
barely increase. Moreover, accumulation of humus is inevitably accom­
panied by its increased consumption (decay). The soil thus reaches a stage 
of equilibrium when the influx of humus equals its consumption. 

Thus, soil thickness and content of organic substances are proportional 
to :1!~e ofsoils only up to a certain limit, 2 and Ruprecht's method is ;appli-
cal · only within these lim~ts. .. 

1 We have proved that the humus content of soil and soil thickness 
are not dependent solely on the age of the soil but also on climate, vegeta­
tion, and especially the chemical-mineralogical na~ure of the parent rock. 
Therefore, soil age may be estimated on the basis 'bf thickness of. the 
vegetal layer and content of organic substsnces only when the three last 
conditions are identical in the two soils. 3 At the present state of our 
knowledge, no comparison may be drawn between very sandy soils, loamy 
and heavy clayey soils. 4 

3. Even if these conditions were observed ty Ruprecht. 
of scale (mounds) for comparison wafl. extren::.~ly unsuitable. 

1 Ibid,, p.! 10, 

his choice 
We already 

---
~ . ....; 

1 Th1s also applies to the ;lccumulat,_,n of readily soluble mineral nutrients in Russian ciH:rnozem; the con­

tent in soil canm>t cx,:et:d that ung111ally present Ill the lixcd state 111 the parent bedrock. ll'enkov. Ibid,, 
pp.l::ll'll', 

' lf this condition is ob~crvcd, howe vet, Ruprecht's method may eventually yield extremdy valuable 
r<'Slllts in thl• study of 5t'fl fnnnatlnn nf the Ltrth. Authnr. 

' As ·,.;e have seen, Acadelllic ian l~uprl·cht used the sandy >oils.of Sedncv, .... -hich arc very low in humus, as 
his sc.lle ( pp, l::l~~. etc.). ')'.-,-:-:, 

c:::..:..,-_; " ... \ 
':... -, 
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know (pp. 172 ff.) that very many of thes"" mounds consist tJf thrown-up 
qh~rnozem, a.,d there i:; no guarantee that a certain fraction of cuch soil 
is not ·{ound in the v~getal layer of the Sednev .-and other mounds. Further­
more.·· the formation of chernozem on the top of a moupd and on its s!O?C~ 
occurs under topographic ~onditi~~~ quite different from those for the same 

. process in the adjacent level col.j.~try. We have already seen that any 
•.· ' ., . ..:·---:l -

di!",(erence in topographic conditiotis inevitably leads to basic and profound 
differences in the nafure of the soils. themselves, even ii all other soil­
formers are identical. 

' - . . 

Therefore, Ruprecht's method must be used with extreme caution. 
·The magnitude-of p_ossj·{~.le e:rrors may best be i~lustrated by the following 
examples. ._, · 

a) Having remarked, correctly, that "far lo~ger is required for cherno­
:"?-e"":n development than for the development of black soil in the northern, cold 

"· ·and we~. zone -of Russia," Ruprecht supports':=ti1is statement by the 
followingarguii'ent~ among others:. "Thus, nO chernozem·~ or only an. un-

' usnapy small quantity, has been formed on the seaboard o~ the Black Sea 
r1ear ~Ovidiopol, or ne J.r Varna', since the tim.e of Ovid and the Greek 
colonies.' '1 How, then, over a period of at-least,two thousand yeans was no thin 

· ·" vegetallaye r such as Ruprecht f()und on the Sednev mounds formed in this place? 
~b)c. Mr Ko tk'evl"ch mentinn·g Inn. 'lnD- 'lno\ co~··""-- 1 .. _-__ ,:•.:~ •. ., --~~ol-'1.. . • D. . ----------- 'l".t'·.--..,-v~ · ::.,"'......-fi.:·:~...-" 'tiiii;";&.·a..L·- .LV\,;Cl.L.a.".a.~o "~\.11 

c outcrops of crystalline massive roqke in the<western half of the 
,. south Russtan~=g-ranite belt. Such outcrops are .definite proof of the 
antiquity of the localities, and the chernozem may be expected to be of 
richest'quality, especially if the well;..known composition,>/bf the weathering. 
products of gl1a.Ilfte is taken'into account. Yet, in fact, "cherno:tem is 
absent on~~-;~.::m·~jot-~ty of the area occupied by the crystalline roeks, 11 and 
the area is .covered almost en!irely by an insignificant brown ve;~etal 
layer~ ·-~ ,/ 

c) Very characteristically. in almost the same area 11 the lowlying 
plain adjoining the upper portion of the Molochny1 liman is covered by a 
chernozem layer :.>. 1/2-3 vershoks [11 -13 em] thick, strongly impreg­
nated by salt and underlain by marine sand containing species of cca: rdium 
which are· still found in the Sea of Azov; fragments of the same shells also 
occur in the lower chernozem horizon. 112 ;' 

. " 
d) Academician Ruprecht ~irst noted the formation of vegetai~~terres-

trial soils on the abandoned fort1fi ~ations of the Staraya Ladoga for1itress 
during historical times. His description was obscure and contrac/ic,tory, 3 

·but since the fact Hself is very instructive I traveled there in the -summer 
of 1880, and r:nade the following observations. 

The Star&ya Ladoga fortress (built in 1 ~ 16) lies at the tip of the triangle 
·.·at the confluence of the Ladozhitsa and VoJ khov rivers, and is in ·':he shape 

of,,an irregula polygpn. As far as discernible, its'<\il/alls were m..>stly con.­
structed of crystalline northern boulders with a consider3.ble adm::xture of 
large Silurian limestone slabs, and boun-d with very coarse lime cement. 
The walls were faced, at least in places, with similar limestone slabs, 
smaller and more regular in shape. Such slabs faced the fortress walls 

1 Ruprecht. Ibid. 
1 Levakovskii. Ibid., p.35. 
1 Ruprecht. Ibid., pp.29and45·-4G. 
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all nn:)und the top, and were at lea's.t 2ft [61 em] thick. At preEJent the 
'fort:-~ss'is in a state of' ruin, and the wall, perfectly horizontal on top',. 
ha~ been preserved only at some stretches facing the Ladozhitsa River; 

· thf' width at the top is observed to have been 7 -8ft '[2 .1··- 2 A ml. ·~ .· , 
I investigated two such stretches and made a few artificial ~iggin.gs. 

in attempts to observe the formation of soil on the level surface of tl)e · 
·fortress wall; My 1•esults are presented in Figure 12. 

.~ r 

. . . . ' 

--- ~---=::,::;:_--.. 
FIGURE 12. 

The sod. about 1 in [2, .. 5 em] thick, is directly underlain by brownish­
gray soil (A) 4-5 in [JO -l3cm] thick (mean of ten measurements). This 
soil contains a mass of intact ro<Hs of herbaceous plants and c.a.lcai'eous­
argillaceous pebbles of Silurian limestone; quartz grains are also quite 
common. The upper soil horizon is appreciab'ly looser and darker than 
the lower horizon, while the latter is richer in limes tone pebbles. 

Further down the soil (A) formed a gradual transitio>I to B. The latter 
:is a layer (about 2 in [5 em] thick) of limestone slabs cemented with coarse 
mortar. These slabs have already largely been integrated into angular grus 
into which humus is beginning to penetrate in the thin veinlets. B is under-

. lain by huge erratics (a) and very large Silurian limestone slabs (b) with 
c the same cement. This is undoubtedly vegetal soil in situ, formed ovet· 

7GO years from the Silurian limestor.e slabs, mortar. and residues of 
herbaceous vegetation. This is indicated. first, by the r·egular downward 
in<.?rease of substances that are sU.ble on ignition (includi.ng lime, magnesia, 
etc.) and a corresponding decrease in the secondar·y sub3tances (humus, 
pte.) 2s in any norm!:~,! veget31-t~rrestrial soil. 1 Further·more, the local 

. -

1 1\lr. Moro;~ov wrute lilt' ,,; tas obserV<ItlOIIS a Iter analyzing this soil Jl the agtorti)rni.::al labor:nory of the 
~:1. Pctersbu1g Untvt=rsity. ' · 
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soil is connected with the underlying Silurian slabs with a series of trans-' 
itiona, as in any soil lying in situ; finally. \:'lis soil. similar to the Simbirsk 
soil. contains very slightly altered residues of bedrock . 1 

This is, in short, p~;-fect!y aP<:.logous to all the Russian vegetal­
terrestrie.l soil& directly unde:clying various calcareous formations. 

- Very charactt~ristically, the soils overlying sandy-clayey diluvium in 
the immediate neighborhood of the Staraya Ladoga fortress were appreciably 
light~r in color and did not exceed 5 --6 in [13 -15 em] in thickness.. 2 

although the age of the local diluvium is certainly on the scale of thousands 
of years. 3 

e~('i.'"i'jnally. further to my diEicussion of the Hapsal soils (p. 401) it 
should. be noted that between the Linden farm and the shore of the Hapsal 
Bay, 7QO --800 pa.ce.s from the latter, at the .road to Pulyane, there is a 
small elevation consisting of Silurian lim~stone. The limestone is directly 
overlain by a layer (8 - i 0 in [22 -25 em] thick) of small liriiestone and 
crystalline pebbles mixed with coarsely gJ!a.rtular sand (quartz, feldspar, 
CaCO 3). The top 4 -6 in [ 10 -15 em] oJ this· loose m.Ciss are markedly 
colored brownish-gray by humus. If the sod is carefully stripped away, 
one can. see dozens of Card i um.~~nd Mit il us sbeUs amidst the living 
grass roots; these inollusks still inhabit the neighboring bay . 

. We hav'~ now dis1cussed several cases in which parent rocks are of 
definitely different ages whereas the thickness of overlying soils is :virtually 
unchanged. ,1f"h~se facts _r..&·ovide clear proof that the process of the forma-

. tion of vegetal-terrestrial ::;oils is still in full swing. 
The age of the Russian chernozem might be best determined from the 

different animal residues it contains. However, it has been shown that 
such residues are generally very seldom found 4 (Kipriyanov). Moreover, 
the soil is not an independently deposited layer but rather the upper horizon 
of the parent rock; it can always be claimed that the residues it contains 
were in situ at the time of the deposition of the bedrock (mostly diluvium), 
or after the formation of chernozem thanks to various burrowings. Con­
sequently, this method is also unreliable. 

In 1871, Prof. Levakovskii attempted an indirect approach to the solu­
tion of this problem. Having accepted (erroneously) as proven fact that the 
old kr~tovinas only pass through diluvial clay (subsoil) but not through . 
chernozem itself (horizons A and B), he concluded. "such burrows were 
dug before the formation of chernozem.e's This condusion is obviously ::~ 
fallaciou~; had these krotovinas appeared before the formation of the 
chernozem soil, they could not be filled with the chernozem found in them~ 

There i':a no doubt t.'1at in the distant past the south Russian steppes 
were not covered by chernozen , at one time this vegetal layer was in­
distinguishable in color from the northern sod soils and its maximum 

1 lt differed from the Simbirsk roil in that the latter ( hor. A) contains areas completely devoid of the res­

idues of bedrock (m)'sample was takcn,::'forn just such an area), while on the L<~doga the entire soil 
houzon IS fairly unifol;r}ly filled with angular fragments of the parent rock. Author . 

2 Ruprecht. (Ibid., p:98) ascribed an evt!n ~mallet thickness to the local northern 5oiu.- AuttlOr. 
3 I believe that the rdativel.y rapic:! l=>rmation of ttlc soil on the Staraya Ladoga lortress LS due •o the 

favorable wl.'atheung condltions. The wattOr could not stagnate and the limestone W<lll is prubabl}' heatt:d 
more r<~pidly and strongly than the neighboring diluv!um. Author, 6 

' Th1s IS understandable smcc the layl·r containing organic residues 1s very nch 1n CO , which 1s accessible 
10 actwn of air and aunospha!c moisture. It is rhncfore not suitable for the preservation of an11nal 
remains and shdls. 

5 and' Lcvakovskli. ibid., p.H. 



thickness was 1 in- 1 ft (2 .5 --30 cml. etc. Obvi~uary, at the different stages 
of the existence of the chernozem territory the soil could be and was, in . 
fact, inhabited by various animals who certainly burrowed in the soil. 

1 However, the older the burrows the poorer their state of preservation fc.,: 
obvious r~~asone. The soil layer was initially very similar to the ground 

'11 . ' 
and theref.ore the krotovinas were not dis tinct against the background; 
also, due to the progress:tve thickening and darkening of chernozem the 
old burrows must have become- blurred to the point of obliteration. 

To complete our discussion, let us now examine those arguments in 
favor of the relatively ancient age of the chernozem zone advanced by M. N. 
Bogdanov. In his communication "Cherno?.em and Its Practical and 
Scientific Significance" (0 chernozeme i ego prakticheskom i nauchnom 
·znachenii) 1 Prof. Bogdanov presented, inter alia,. the following two 

, arguments: a) "Miocene or Pliocene deposits have not been found in the 
chernoz.em region, the youngest deposits of this zone being Eocene; 

-.-

b) deep and richly ramified gullies are charac~eristic of the chernozem 
zone; such gullies,. although not as deep and ramilied,- are also found in 
the ncu·th. I did not succeed in finding them in the Kirgiz steppes; on the 
Ust-t.r'L't, -:\vhi,ch is far more anc1ent than the Aral·Caspian steppe while 
still y_bunger than chernozem, there are gullies which are not very deep 
and o~hy; slightly ramified. In the chernozem zone a considerable number 
of gullieS!:rare so deeply i.ncised that c) th'eir channelit serve as outlet for 
soil waters; the Ust-Urt gullies, on. the other hand, scarcely tap any soil 
waters. The only possible explanationJs that they are younger than the 
gullies ol the chernozem zone.'' :, 

It is not possible, however, to concur with Bogdanov in any of these 
arguments. The first argument ia factually wrong since vast areas of 
southwestern chernozem Russia are Plioc~ne and Miocene, and Pliocene 
also composes the northern shores of the Black Sen nearly throughout.2 
The second argument lacks proof; even were it pr·oved, it bears no direct 
relationship to the age of the chernozem territr."~.~·y. I regard a as unproven 
on the basis ,of myown repeated observations of gulli.as 150 -200ft [46 -61 m] 
deep in the Smolensk and Tver provinces, and (•ve n deeper gullies in the 
Makar'ev, Gorbatov, and N~zhni Novgorod districts. Regarding the 
emergence of soil waters in steppe gullies (c), it is common knowl.pdge 
that spring emergence is governed by rock structure rather than b:f'depths 
oi gullies. I did not, moreover, notice any difference between northern 
and southern Russia in this respect. . .. 

Even if the greater depth of steppe gullit:?s is accepted,. this phenomenon 
would still be very far from supporting Mr. Bogdanov's idea. Even a very 
ancient continent may have extremely undeveloped gullies, since the 
dominant role in formation of gullies is played by the composition and 
structure of the continent, its forestation, amount of precipitation, climatic 
conditions, etc. A favorable combination of all these factors may produce 
huge gullies even in relatively very young countries. 

1 Bcgdanov. -Trudy VEO, pp.l5~and 160, February 1877. 
2 

Finally, even if chcrnozem Russia is assumed to have no Eocene, Miocene, and Pliocene formations, what 
is the correct inference? We have seen repeatedly that the best Russian chernozem ( Krutoe, etc,) over­
iies boulder loess, which is known to belong t:\'en to the post-Pliocene. 

./. 



,f ,.,·. 

The general conclusion is obvious.· There is absolutely no indication 
for assuming the greater age of the Russian chernozem zone, as a whole, in 
comparison to a simifar zone in northern Russia. Similar to the no1•thern St:)d 

soils, typical Russian chernozem overlies diluvial boulder loam in 99 out 
of 100 cases. Consequently, all the conclusions regarding the geography 
of flora and fauna, which are exclusively based on the relatively greater 
age of the chernozem continent must necessarily be revised. Formation of 
chernozem may be said to ha.ve begun when the area of its present-day 
occurrence emerged above the sea; this process is still continuing in many 
areas of :3outhern Russia. 1 

Thus, the principal explanation (the relatively young age of northet·n 
and central nonchernozem Russia) suggested by Ruprecht and his followers 
for the absence ()fchernozem in Russia outside its present-day boundaries 
must be regarded as completely unfounded-. 2_ We must, then, search for the 

_ tru~ explanation of this remarkable phenomenon. 
As early ae:_.l877 -1879, in my explanation of the causes of the present­

day distribution of chernozem iJ:l Russia and i~ other countries, I noted that 
"The ·~ssence of th·e matter and of the answer lie in the very ~ode of for­
mation of the vegetal-terrestrial soil and·.in the natural features inevitably 
attending the formation qf these soils in various belts of Russia and of other 
countries." I do not deviate from this opinion today. -

Indeed, since the mode of formation of vegetal-terrestrial soils 
suggested by Ruprecht is undoubtedly correct, the character of this soil, 
and all its properties must be conditioned by a) ground, b) climate c) 
vegetation, d) topography, as well as e) the duration of the formation 
period of thi) soil. It is 'therefore clear that unless these conditions (all 
or even one) a.re not identical in the soils, they themselves 'of course 
cannot be identical, and vice versa. 3 The powerful effect of the soH~ 
forming facto:rs a-d in southern Russia has already been discussed; 
we shall pow demonstrate that their role is just as important in 
t.he north. . 

It becomes evident that the principal error involved in Ruprecht's 
explanation for the absence of chernozem in northern Russia lies in the 
icgicaJly fallacious formulation of the problem. Instead of studying the 

.. r'esul~~ .. in relationship to all the factors, he preferred only one of them. 
Therefore, even had Rupre~ht succeeded in establishing the principle that 
the chernozem territory is older than the noncher.nozem continent (which is, 
in fact, quite possible), the problem would still be very far rem9ved from 

1 In our opinion, precise determination of the time required for the formation of.a cenain quantity of 
chernoa-em ca!~s for the following preliminary work: 

a) precise determination of the total humt.tS content in a given soil; b) detcrrnination,,of th<:! annual 
increment and decrement (decay) of wild vegetation in ali the hohumus belts of Russia; c) experi­
mental pl~!'.ting of the corresponding wild vegt:tation in special devices (in the open aid i.r. different 
zones of Ru~si.-.. determining the hl•mua in the mixture3 from time to time. 

Such ciata would enable .'tccurate determ.ination of the minimum and maximum time flt:"cessary for for­
mation of different vegetal- terrestrial soils. 

2 Another explanation advanced by Academirian Ruprecht for the absence of chernozem in northern Russia, 
the relauvely young age of i.U fior:~, was already examined by Prof. Levakovskii. Ibid., pp.47 etc. 

, The Slgnlficance of each of these factors i11 the formation of soil, their combined effect, and the possibility 
of their mutual intcrd1ange01bility may each form the Jub)ect •Jf an independent monograph. 
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solution. The age of the country as well as all the other factors participating 
in the formation of the vegetal-terrestrial soil are totally different in 
northern and southern Russia; why, then, should the absence of chernozem 
in northern Russia be assumed to stem exclusively from the young age of 
this zone, disregarding its topography and bogs, forests, comparatively 
unfavorable ground, and its unfavorable climate ? 

The questions are repdered even more legitimate and significant by the 
extremely pronounced character of all these features characteristic/6f non­
cherr.ozem Russia. A few details follow. 

1. It was shown in the well-known works of Academic!arf-Gel 'mersen, 
Kropot!stn and Prof. A.A. Inostrantsev of Finland, the Otonetsk and 
Arkhangelsk provinces, that these vast territories/prese.,t endless series 
of fairly high chains of hills ("sel'gas 11

, eskeN;. hogbacks), which may be 
quite isolated or interconnected by many spurs. My own investigations in 
southern(Finland have proved many of them to have such narrow crests as 
to be hardly traversable by horses; their slopes often exceed 30°. The 
territory between these 11sel' gas'' is usually occupied by limitless bogs and 
lakes, some liv~ng and others nearing death. The size of the territory 
occupied by these water bodies may be seen from the fact that in many 
localities in nort.hern Russia the hills are the only places at all suitable for 
settlement and different roads. It may be added that in the past (Kropotkin) 
the "sel'gas" were much·higher and the lakes more numerous. 

Obviously, these conditions do not enable the formation of vegetal­
terrestrial soils. 

Further south, toward pro;vinces of central nonchernozem Russia, the 
landscape changes although the general character, as far as our subject is 
concerned, remains the same. Here too, the "polesie11 stretches endlessly, 
sands alternating with bogs and lakes over dozens, someti~T!.es hundreds of 
versts (pp. 114, 115, etc.): morP frequently, the terrain assumes the 
appearance of the environs of Milyukovo (p. ~X.,il). As we have already seen 
on p. 131: the "polesie" condii:ions do not allow the formation of soils even 
remotely approaching the Russian chernozeni. Conditions r<!latively more 
favorable for the formation of vegetal-terrestrial soils exist in the other 
t.ype of terrain found in central Russia mentioned above (pp. 100-103). 
Even here, the majority of the territory is still either occupied by open 
bogs or by meadow bog-terrestrial soils. The lesser part. while relativ~ly 
dry, is more. or less rolling; this feature was even more pronounced in the 
past (p. 1 05) . 1 Obviously, such terrHories canr.ot be regarded as favorable 
for thick ac.cumulations of chernozem soil in situ. 

2. The general pattern of settlement in Russia, ancient agriculture, 2. 

especially the contemporary,,distribution of forests, and to a certain extent 
direct historical research allow us "to state. with complete assurance. that 
in ancient times the entire nonchernozem area in the north of Russia {with 
the definite exception of bogs} was coven~d wit~ ~ontinuous forests." 3 _ 

Forests, especially coniferous one a, < :m t.:r· nu means he regarded as go()d 

1 1 am a w arc of areas in central nonchernozem Russia (the V aldai Heights etc. ) which conta:.n a much 
larg•:r percentage of dry areas than in those areas preQented above, and the reader hir.1self is probably also 

. famiEar With such territories. On the other hand, they are often extremely hilly. Author. 
· 1 Sovctov (A j. 0 sistemakh zcmledcliya (Systems oi Agriculture). pp.l2-15. 1067. 

3 ~I .1 1 k o v . - Zh ur na I Ml n istr rst vo na rod no go prosveshcheniya, p. 263. I 8 7 4 • 
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soil formers, and their presence must be taken into account in the discussion 
of our subject. 

3. The above descriptions of soils and parent rocks on the northern 
nonchernozem boundary, the environs of Milyukovo and Hapsal, and ':.ny 
own studies in southern Finland, the Ostsee Territory and the Smolensk, 
Vitebsk, Moscow, Yaroslavl, Vladimir, and Nizhni Novgorod provinces, 
make it clear that the. rocks directly underlying the soils of nonchcrnozem 
Russia essentially consist of glacial formations such as quartz and feldspar · 
sands, gravel, and sandy or heavy clay, and sometimes contain crystalline 
boulders; in some places these boulders form a nearly continuous cover. 
An unaided, careful examination of a typical specimen from a northern till 
will very often reveal several undecomposed minerals; similar slightly 
decomposed remains of different crystalline rocks often occur in the 
northern soils also. On the whole, these features of parent rocks in non­
chernozem Russia become more pronounc~ect and more characteristic 
toward the northewest. On the contrary, th~\ admixture of a typically glacial 
formation with diluvium gradually diminishes' toward the nor~hern boundary 
of Russian chernozem and then continues into the central portions of the 
chernozem zone (p. 136), until th~. southern deposit becomes characteristic 
loess with a very low anhydrous silicate content. 1 

Thus, even if the total content of different plant nutrients in parent 
rocks is accepted as equal in 11orthern and southern Russia, there must be 
a considerable difference in the content of readily soluble nutrients which 
are actually available to local vegetation. This inference was completely 
borne out by the work mentioned above, performed by Messrs. Mendeleev, 
Il' enkov and Schmidt. In this respect as well the vegetation of nonchernozem 
Russia developed to conditions much less advantageous than those enjoyed ~r 

by plants in chernozem Russia since the territory began developing in that 1

1
( 

particular direction. This circumstance, in turn, must have had a hinde~!'"=c--="'" 
ing effect on the accumulation of vegetal-terrestrial soils. 

4 .' As early as 1877, just before factual studies of the chernozem zone 
began, I remarked 2 that even if camplete identity between northern.and 
southern vegetation is admitted, roth quantitatively and qualitatively, 
chernozem still could not have been formed in northern Russia due to the 
essentially different conditions for the decay of organisms in these two 
zones. 

Both the soil and the air in notthern and central Hussia are known to be 
incomparably richer in water than 'he Russian chernozem steppes. In itself, 
excess yvater in soils is very unfavorable for vegetation. Moreover, in the 
presence of large amounts of wa te1· in soil. which causes sluggish aeration, the 
end products of the decay of organiL substances are mainly marsh gas and 
free nitrogen (as was shown, among others, by research performed by 

See the analysu performed by Prof. Schmidt, Kostychev, etc, Probabiy, this circumstance of the differ­
ence Jet ween ~he northern .and southern deposits u POt due exclusively to ;;. ) different modes of their 
origin and b) different ages but alio. and in fact nt;..inly, to the different climatic weathering conditior,s, 
as followt: 
c) the >'early season of chcrnlcal weathering is short.!r in the north than in the sou~h; d) in nonchernozcm 

Hussia there is an .=x<:ci> of ;;.;rfac.e water (rivers, lake., bogs, rdativdy heavy precipitation) ~o.·hic.h 

interferes with the free aeration of soil while rapidly 'l'a5hlng away the products of weathering. 
2 Do k u c h a e v . ltogi o russkom chernozeme ( Surnm~ r .· on K.ussian Chernozem), pp. 15- lti. 1 "1:>77. 
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ReiE::e and Schloesingl). Decay with sufficient air, on the other hand, pro­
duces C02 and NH3 • Senft added that decay under water produces gein and 
geinic acid which are in all probability very poisonous to plants, similar to 
marsh gas, while carbon dioxide and ammonia are among the most favorable 
soil factors. The lower temper'atures of northern Russia are also unfavorable 
as regards soil fertility during the decay processes. 11 Boussingault 
communicated very vaiuable observations on the effect of temperature on 
decay and on the varying course of this process in different climates. !.n 
his opinion, decay takes a different course in the tropics where peat, for 
instance, is totally unknown. However, at a height of several thousand 
f~et, such as on an Andes plateau, peat formation is again observed; this 
is undoubted proof that in this case the different trend of decay processes 
is due solely to temperature 2 • "3 Meyer remarks that similar phenomena 
occur in certain regions in Russia~ Excellent examples of the very close 
relationship between climate and the trend of decay processes in a given 
locality are found cin Darwin's "Voyage of the Beagle. II 4 It is noteworthy 
that the vegetal-terrestrial soils in the Vyaz'ma, Klin, and Petersburg 
districts, cultivated for a long time, were found to have an acid or weakly 

I ,~ 

acid reaction,' ~ccording to the analyses performed by D. I. Mendeleev. 
In view of all theae circumstances, the absence or near absence of 

chernozem in northern Russia is no longer remarkable; on the contrary, 
it would be most unusual if this territory were covered with the same fertile 
chernozem soil found in southern Russia.' 

We regard these as the real proofs, and causes still operative~ regarding 
the absence of more or less typical chernozem in northern Russia and partly 
also in central Russia. 

In a majority of cases the most important properties of Russian cherno­
~em may be explained only from this and no .other viewpoint, only by the 
complex of causes (ground, climate, topography, age, and vegetation) and 
by no single factor. 

Therefore, I reg~pd the numerous chernozem "islands" indicated on 
the general maps of the Arkhangelsk, Olonetsk, Kostroma, Yaroslavl, 
V ladimif', Moscow. Vitebsk, Grodno, Kovno, Suvalki, and other provinces 
as being extremely doubtful, especially in the northern provinces. Indeed, 
available physiographic information makes it very difficult to suppose a 
complex of gr<>und, age and topographic conditions which could compensate 
for the relatively unfavo.rable vegetation and climate of these territories. 
In order to obtain a factual solution of this problem, I decided in 1877 to 
inspect such northern chernozem "islands" which are nearest to the northern 
chernozem boundary and where cadastral commissions recorded the presence 
of chernozem; this is the territory between Vladimir5 and Rostov6 

l K o 1 t y c he v . Kratkii ochcrk khimicheskikh svoiatv peregnoya i ikh sd' lshokhozyaiatvennogo znacheniya 
(Brief Description of the Ch·.:mical Properties of Humus and Their Agricultuul Significance) j. -Journal 
"Sel'skoe khozyaistvo i lesovodstvo", pp.25-28, 49-50, [St. Pete:sburgj, j?.nuary 1876. 

1 Probably, higher humidity al.Jo play& a certain part. 
1 Meyer. A, Zemledt!' cheskaya l~hirniya [Uchebnik zemledel'chcskof khlm!IJ (Agricultural Cherniatry 

[Textbook of Agricul'0.1Wl Chemistr~· J), p. 72, (St. Pe:ersburg]. 187.". • 
• Darwin. Voyage of the Deagle, 1840, 
' Materialy dlya statiatiki [Rossii]. aobiraemye po vedomstvu Ministerstva gosudarstvennykh irnushchestv 

(Materials for Ruaian Statistics Collected by the Ministry of Government Estates), No. 1, 1859. 
« Materialy . . . (Materials •.. ), No. 2, 1871. 
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(Yaroslavl Province). This territory is comparatively very high, very rich 
in running water and almost completely treeless. 1 The southeastern half 
of this territory is very hilly and incised by deep gullies, while its north­
western half in the upper reaches of the Koloksha, Irmes and Nerlya rivers, 
on the contrary, is of the general type characteristic of the Russian northern 
river water divides (p. lOO);r: almost horizontal terrain, with abundant ·~ 
lakes,, bogs, and wet meadows. After inspecting the outskirts of Vladimir;'-', 
on-Klyaz'ma where the soils proved to be typically northern (9 in [23 em] thick, 
humus 1.035o/o). I proceeded via cart track to Suzdal. Some stretches of 
the road pass through the immediate neighborhood of the rivers Klyaz'ma 
and N erlya, over their gentle slopes (see references to the Sundovik, Tesha 
rivers· etc.). In other places the road is at a considerable distance from 
the river, in which case gullies displayed only red-yellow diluvial clay 
(with a certain amount of boulders) covered by light-gray. thin (4 -6 in 
[ 10 -15 em] thick) soils. Stretches of the first type sometimes contain 
·meadow plowlands (p. lOl)whichgradually merge, on the river side, with 
the alluvial boggy lowlands and upland are replaced by typical northern 
soils. The same pattern is seen approximately 20 versts west of Suzdal. 
The increase in both ,number and dimensions of boggy lowlands of the 
type found at Medvedeva, Gol'neva etc. (pp .102- 103) began approximately 
with the Gavrilovskii "posad" [settlement] and continued up to Yur'ev 
Pol' skii. The tel"rain becomes increasingly more level. enabling this 
development toward the water divide. In many localities, such as in the 
outskirts of Suzdal and of Gavrilovskii "posad" a considerable area of... .. ' > 

such meadows has already been brought under cultivation and is nen:vlly 
manured. ·The color of such soil in the fields is light-brown ordark- ~';,:-,. 
brown, usually not exceeding 1 ft [30 em] in thickness, while the.,humus · 
content may rise to 5.18% (Gavrilovskii "posad 11

). However, as soon as 
one ascends to relatively higher localities which have never been covered 
by bogs and where stagnation of rain and spring (snowmelt) water:s ifl 
impossible, one imrr.ediately encounters very characteristic soil which is 
hardly distinguishable i!•om the ground. 

The mode of formation of such bog-meadow soils is best observed in 
the environs of Rostov. 2 Rostov is situated in a closed depression at the 

. northeastern extremity of Lake Nero (10 -12 versts long and 3-5 versts 
wide). The lake is extremely shallow. its bottom c:overed by very viscous 
peat-like glei. and there is a multitude "'f shoals and islets overgrown by 
sedge; .'Clost of the latter are so low and boggy that sometimes the border 
of lake and land is indiscernible. Viewed together with reliable historic 
data, these facts lead to the conclusion that Lake Nero is gradually dying, 
and it was much larger in the past than today. Corre&poncHng withJhie 
statement, the soil map compiled by the cadastral commission working in.t!fe 
Yaroslavl Province indicates a fringe of inundated floodplain la~d ( 1/2 -1 verst 
wide and more) around the lake; these soils are followed by a circular strip of 

1 Very characteri..atically, il considerable potLton of this territory "was already ueeleu and open in ancient 
tirnes; here (and very rarely otherwise in th~ entire nonhea§tern part of ancient Ru&aia) one encounters 
ancient names a' Bdekhovo Pole ("pole" means fieldl Yur•evskoe Pole, Yur'ev Pol'skii ("pol'skil" il 
an adJe,~ti ve ffom the word "pole", field]; this terriLory from Yur' ev nearly to Vloldimir, il still pop­
ubrly known asOpol'shchina (again, a derivative of the "pole." field]." Malkov. Ibid., pp.270-271, 

z 1 was unable to inspect rhe territory between Suzdal and Rostov; even on the existing maps this t<·rritory 
is mostly indicated as containing different northern $oil5. 
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chernczem whichforms a gradual transition to good loamy soil further away 
from the shore as the terrain rises; the good loamy soil is eventually 
replaced by ordinary loam.· · 

The former dimensions of Lake Nero 1 and the arrangement of soils 
provide clear proof that the territory contains soils of typical bog origin, 
to a certain degree meadow soils, and partly soils slumped from neigh­
boring heights. This nature of the soils is also indicated by the following fa1:::ts: 

a) Even at present, in spite of very prolonged cultivation, the Rostov 
soils sometimes include chernozems "from which various' salts efflorescE~ 
on the surface on hot days in the form. of a wh:J.te powder" 2 ("usol"). 

b) Without the aid of farmyard manure, even the best varieties of Rostov 
chernozem and floodplain soil yield very poor crops, similar 'to other local soHs~ 

c) I found Rostov chernozem to be distinctly boggy in areas nearest to 
Lake Nero, and containing intact paludine plants. Its dark-brown colnr with 
a strong bluish tinge does not pale downward, while horizontally it is 
gradually replaced by present-day lacustrine glei-like deposits. .· c 

It is far more difficult to differentiate between steppe ch~.r.noze:rd·and the 
former meadow lands .orLadjacent higher~slopes~hicHCJla-vebeen converted 
to gardent:;gHsthanKs to prolonged cultivation aud heavy manuring. The.ir 
us.y~l thickness is about 1 -1 1 f 2 ft [3 0-45 em], their color is light brown 
and som.etimes dark gray, and their humus content is 8-9%(p. 122); in 
other words, their constitution is identical to the constitution of similar 
soils in the Smolensk Province (p. 105, meadow-plowlands); In this case, 
the only crHeria are a) the situation of such soils, b) their acid nature, 
c) less regularity in the distribution of their constituents, d) the bluish 
vivianite color of the subsoil and e) the presence of typically northern 
soils in the immediate neighborhoods. These criteria. are applicable to a 
certain degree to Rostov a.nd Milyukovo soils. 

Local inhabitants en route from Vladimir to Rostov, as well a&-, in many 
other points :)f central nonchernozem Russia, may use "chernozem" . 
to designate vegetal soils of any kind, while others use the word to denote soils 
of any origin provided they are of dark color; still others use the term for any 
soils yielding comparativ2ly good crops, irrespective of appearance. 4 

In view· of the information presented t:)>ove regarding the soils. of the 
Vladimir·--- Rostov territory, we may readily understand the reason for the 
appearance of the chernozem "islands 11 on Russian maps of northern and 
central Russia as well as their chartic).·~r. 5 

~ Spri.ngtimc fiooC:s (snowmelt>-:in the Yaro!lavl Province still rise to 10 sazhens [21m] above the summer 
low. - Materialy . . • [dlya &tatistild Rotsii, ~obiraemye po vcdomstvu Ministerstva gosudarstvennykh 
imushchestvj No.2, p.2b .(St. Petersburg]. 1859. 

2 - b.d p 3 ' i. 1 • • • • 
3 Ibid., p. d, 
4 Nevenhelcss, 111 this territOI) a ark soils may also occur on elevated areas, according to Mr. [A.] Krylov 

Geologkhesldl ocherk.Vladlmlrsl<ol bug. (Geological Description of the Vladimir Provlnce).-[In 
book: Materialy dlya Leologii Rossii, vol. 10, map, St. Petersburg. 1881 j. Jurassic formation is desig­
nated throughout the northeastern cnrner of the Vltdimir Province; we arc aco,uainted (p. 713) wi:h the 
significauce of this la.;tor regarding the coloring of soils. 

5 The soil sample from the Urzhum chcrnozcm "islands", which MI. Solomln supplied, also proved to be a 
typical northern soil, 7 in [16 cmj thick and with 1..70:~·i" humus. The same arguments precluding the 
existence of true chcrnozem in northern Russia also counter- indicate its pretence in the northern and central 
parts of "'estern Europe; 1 regard as a very likely exception from this rule certain stepfJeS in Hungary, 
Humani.1, Serbia .1nd northern Bulgaria. Author. ,, 

... __ .. -·-~ ... _ 



Even more obvious and marked is the complex of conditions which 
prevented the appearance of chernozem in the southeastern steppes and the 
extreme southern points of Russia; the young ag~ of the Aral-Caspian for­
mations can no longer· be regarded as the sole cause of the absence of 
chernozem in this area. Firstly, there is no evidence whatsoever that the 
Tsaritsyn, Simferopol, Odessa, and other kinds of loess are younger than 
the loess of Krutoe, Endovishche e~c: Secondly, at present, fairly typical 
chernozem (containing 5-6% humus) is also known on the northern seaboard 
of the Azov Sea in the Territory of the Kuban Cossacks, and in the southern 
part of the Samara Province on definitely Pliocene formations. Consequently, 
in this case as well the phenomenon./--: day be explained only be a complex of 
causes. Indeed, besides the young;' ~e of the country, the mineral compo-
s it ion of the bedrock is extremely important. It is known that solonetsous 
clays and sands are among the most important- if not the most important­
members of the Aral-Caspian formations. These rocks, even in the solid ,,, 

chernozem zone of Russia, usually bear either nontypical cherno7;_e;.n or else 
no chernozem at all. . . 

This is only natural; sand is always a poor substrate for vegetation, and 
sandy saline clays must be preliminarily leached before they may serve as 
tolerably good soil. In view of the well-known scarcity of precipitation in 
the Aral-Caspian steppes, such leaching must have taken a fairly long time. 

Finally, we have seen that in the southern parts of Bessarabia and the 
Kherson Province (p. 288). in some places in the Taurida Province (p. 302), 
in the Novouzensk and 'fsarevo districts (pp. 2 94 ff.), in the Kalmyck steppe 
{p. 214) etc., in summei· (June-August) only stunted, poor grass grows in 
small isolated clumps and does not form sod. Even this scanty vegetation 
is usually seared by the air or is blown off by the "sukhoveis" 9ver the 
parched steppe before able to penetrate into the soil. 

There is thus no material available for the formation of chernozem. I 
am convinced that these areas, similar to the southern regions of western 
Europe, 1 the central mountainous regions of Asia and to all tropical 
countries, however long they may continue to exist, will never, under the 
present climatic conditions, develop the advantageous, fertile soil which 
is the intrinsic and unique treasure of Russia,* the result of a suprisingly 
fortuitous and very complicated entity of physical conditions~ Outside 
Europe, o!lly the steppes of Siberia, Missouri and Mississippi may possibly 

-~- - " 
compete with the Russian chernozem zone."' 

These are the principal conclusions 3 drawn from my:geological and 
geographic studies of the Russian soiie. Nevertheless, the investigation of 
Russian chernozem is still very far from complete. Entire regions of 
chernozem Russia .have yet to be visited by a pedologist, and no soil 
samp1e is available. As yet, chemical studies have on,ly been performed 
for a very insignificant fraction of the material I collectcii, and analysis 

G ric s c bach . lbitl., pan 1, pp. 142, 289, 293, e:::, 
• [Obviously, "Russia" implies European Russia, Translar.;.~~] 

~ I have grt'at doubts regarding tile occurrence of chcrn.)l}:in in India, The sample:s of Indian chcrnozcm 
supplied by 1'.1r. Vocikov arc red- yellow or brown-ydlo\~· marls with I- 2·}'~ humus.- Author. 

3 A classification of toils which has aiieady been prcp,,rcd for printing as well as fairly extensive information 
which 1 collected on the depler.i.on of Russian chernoze-m (Item f of the program) could not be included in 
this work for lack of space. Nevertheless, "Principles oiSoil Clas!iflcation" has been [l<lblished previously. 
-Author. 
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of very important physical properties of chernozern hs.s not even been 
started 0 0 ~ In short, if the investigations of Russian chernozem by the 
Free Economic Society are to yield the practical results desired, the 
program I proposed in the Preface of this book muQt be carried out in 
detail and to its full E!xtent 0 • • _ .• . 

I will conclude this work, as I began it, with the words of one of the first 
and most respected investigators of Russ fan chernozem: 

"Bei der Untersuchung des Tschernosem liegt ~in unendlich grosses Feld 
der Bearbeitung vor un.s, aber der Gegenstand ist auch von der hochsten 
Wichtigkeit ftir die W:tssenschaft und besonders filr•s praktische Leben, 
daher denn auch wohl jeder wis~enschaftliche Mann, jeder denkende pra;k· · 
tische Landwirth, der in den Gegenden dieser ~rulimten schwarzen Erde 
wohnt oder Besit~ hat, befugt ist, seine:n Beitrag zu liefern ... 11 * 

This statement, made by Wangenheim von Qualen thirty years ago, was 
significant at the time, and has taken on added importance today, with the 
emergence of many new aspects totally unsuspected by von q.ualen . 

• 

'•'.· 

[ .. The Investigation of che~nozem comprises a vut field of .activity; the subject Is extremely Important 
scientifically and especially practically. Therefore, every scientific worker and every intelligent farmer 
in the regions of this famous o black earth' or owning property there mult make hiJ contrib~tion .•. " 
-Ed.] 
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w.w 

I u 

I '• Vt>rst.o. northwest of tlw villa~e nf \',~rkhnil Tabyn, 
.\ktJtclinsk I hsrricr 

Aiba;hcvo, Bmk Di~ ilct. No. 

!
j ~ '~r::ts north ,,f the llilage of Bol 'shoi 'Colk1sh, 

Ct'i<~tltJp;::~J Di~trict 

I Tai~il'<Jino. I,J;>uze;Jnsk Dimic: 

i 

II v v~1 :ts S<"Jih of r;l ••barovo, ~1enzclim:< Dill riel 

I Vf't<t noni.wcst of Dolg; ry, Spas .• :: DIStrict 

I V<'t.ts ,,,,rrh d Bu1;ul'm< 

I 
Opposil c SirPlllrsk, ')fl th<• left bank n. ti1e •;, rga, ar the 

villag•: of Chasovll;'<l 

II l uerm, 1ourh of '3t>L· Ka1 mala, B"guruslan L>istrict 

I App;oxinHtci)' ! verst ucrthcast ot ~<hryaJh~f.e;~a. 

$t~ vrvpo,i; ~J:.s~n~t 

I 1 - ' "''"' ' ''"" ,, N "'' ' .. ~. '"' "'""" """ '" 
At r.he vU l.a~(· {Jf t~rtvuy~ ... uka, ~,arr.ara District • . 

l :.: "'" <-111 oi' m<lra ••••• , ••• , , 

5°.1 

55.4 

55.:! 

55.2 

h5.0 

List of soils 

L··fr Bank uf the 

47.5 

50.2 

:;o,H 

50.0 

48.7 

50,0 

50.0 

47.0 

46,(' 

f,(l, (' 

4!}, 7 

50.0 

ll,i! 

6-8 
[15 -20] 

2' ,1" 
[71 I 

I' 

(:\O] 

~ ' " " 
[GG] 

:.'W' 
f76] 

l' , .. 1' 6" 

[:Hl- :~] 

~· 

(Ill] 

1' 1J" 

[58] 

l' 7" 

[4h] 

:!'!I" 

[11 lil 

['il 1 

2' 4' 

[71 J 

2' ~~" 

[G<-J 

[711 

·:.· 1" 

! ! I I IO ,,. 
r I I . 

____ _l 3cr=~~-~::::.l::::~:~~ Buzulu~-=: __ l_:_t_~~-.1~.,:=:•:;]-

I 
~ 

I 
i 

' I 
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. -

m-enr.ioned in rhi£ h'nrk 

The s;; '1e 

Lcvc.l virgin land 

The same 

The same 

Level glacit 4ntldst f<'lled oak forests 

f'asture 011 the summit elf J ..-cry gcntlt 

hill 

I Palture M the top of gtntlc slope 

I :~ou·st ~oil 

Vugm land <~t the vdge of a decrduous I 
imest ~ I 

Virgin steppe 

I.e vel forest area 

tevel pasture 

Pamtre halfway do·"n • very gen>:e 
slope 

Lt vci feathergrass stepne 

Featherg•ass steppe in the vicmit} of 

Mcppe 

1 ?1.n 

II '11'1 

I u H-l:, 

~~~r.o~ 

H.~· I H 

11.n~ 

app. 13 

7.:Vj0 

:),'~ :1~ 

IS.·l~:l 

4.A~R 

l ~!,:3fJ5 

I ~!.070 

9.7H5 

7,6 it• 

!J.1l!tO\' 

:J.6:2•l 

7. 01! S!blrtStV 

il. ~'·~ 

~.:!'If) 

H. ! ·i ~~ Schmid! 

Kyrrnarn)V 

:t ~7:1 Dav iuovicb-

Nashchimkii 

JO.S,J'i Scltmidl 

:!.~!6/l Da vidovich·Nash· 
chinsk1i 

1U.24f) Schmidt 

:·:~:, ,1 ::: .. :::ok;; 
\1.566 Sci-mid! 

·l.:I:J I Zcmyarchenskil 

IV ·1J·J' b.J IH I · chmsku 

!lor soil haltwa~ J<>Wll a 'ery ge~odc I. 7~7 l ~vo ll Schmt< 1t 

>lope 
------------------'----- --~ ... -~ --~-----

Solnrn in 

1>-nl<uchae\' 

Dokuchaev 

t:e 'r ,4 •g 'at e = t t • t veA a - liWffllG 1'-

I 

I 

j 
... J ~__.... 

r6rsrnu 
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20 

25 

:JO 

Locality La!itude 

·---r· 
M trychevka, Buzuluk D!ttrict • • • , • • 

5 ver .. •s north of TH.rrli:ovka, Buzuluk District . 

8 vems reouth of Tltovh, Samara District 

Alekundrovakll farm, 12 vents southeast of Tashla, 

Oren1>urg DiStrict ( 100 vc:rsts northeast of Orenburg) 

T ash Ia, I 00 veuts northeast of Orenb•ug, Orenburg District 

5 venu north oi Buzuluk . 

The same locality 

Bulgakova-Chcban'ka, 65 veraw northe3.st of Orenburg 

Left bank of the Volgn, opposite Khvalynsk, ar the stallon 

of Dukhovnlt~kaya , • , • • , , , , • 

Sorotskaya, Buzuluk Dutrlct 

Andreevka., Buzuluk Dlmicr 

3 verst& norrhweat of Jlndreevk.a, Buzuluk r.tmlct 

5 verm aoutlleut of Pokrov1k.1ya. N!kCJlaevsk Dbtrlct. 

0 ven!t s.:mth of Mura.htna, Nikolaevsk D!ttrlc;: 

Village .,fNikol'skoe, 50v.ersts nor!hca!l of Orenburg, 
Orenburg District • • .. • • • • • • • • • 

I 
53.] 

53.0 

fi2.8 

52.8 

52.7 

fJ2.5 

52.5 

52.4 

52.4 

52.4 

:J2.a 

54.2 

Lot:;;itude 

49.:1 

50,0 

47' :1 

53.5 

53.7 

49. s 

45.8 

49,7 

49.'7 

47.6 

Thickncu 
in ft. and 
ln. (em] 

2' 6" 

[76] 

2' 

(61] 

up to\!' 6" 

[76] 

2' 4" 

('11] 

~~ 4" 

[71] 

2' 9" 
(84] 

2' 6" 
[76] 

~~' 

(61] 

2' 4" 

[71] 

2' :J" 

(69_1 

8" 
[20] 

2' 

(61) 

Ui' !0 1' 6" 
[46] 

1' "~'' 

[q5J 

53.6 I 1. 4" 

,, ::: I ;:;. 
f'cmavk~<, Nikolaevsk D!Jtrlct 52.'"' 

NovOJetglevk a. Buzuluk Dietrict . • • . • ~ • • ~ I I l4HI 

N'~o• sk ' " 0 4"'· 4 II'- 1' .--6· .. 
~ -~· · · · · -· · · · · · · · · · · J ··-· · 1 r :lQ- 46] 

- _l~lrcnb=---~~-·-·_· __ · __ · _· _· __ ·_· ~~~-~--_:_- ·-5-1-~J _:~ _ __! ~~-~;_··_ 
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& e 

fidd soil in the middle of a gen!lc 
slope 

Steppe 

Level field ncar the bluff toward the 

Samara River 

Level long- fallow land 

Long fallow land 

Lcvci fl<~ ld 

Level pasruu• 

Field halfway down a gentle slope 

Dcpreuion overgrowu by feathergrass 

Field nt tht• top of a low hill 

Lcve I pasture 

Steppe 

srep,e 

49 • , 

(Continued) 

Analyst •Jbserver 

Dokuchaev 

6.602 Kolotov 

10.48 Zemyarchcn<I<U Solnmtn 

1~.01~ Sheshukov Mczentsov 

14)15 ~ 4. 707 

:3.458 3.854 Schmidt Sol om in 

2.7fi2 LBO Davldovich-·Nash-

chiruldi 

11.9:l.1 5.32'2 Sheshukov Mezentnov 

5.291 Konychev Solorntn 

6.'101 4.48f> Kolotov Dokuchaev 

:!,815 2.842 Davidovich-Nash· 

chin3kii 

j J .582 9.504 Schrmdt 

(;,915 :).105 Zerr.y atchcnskii 

6.66'2 5.14¢ 

6,0'/:l 

.. ,. I 5.44 Zemyatchcnskil 

MezentJ<'V 

Jlolwd1aev 

Sheshukov 

10.031 I 4.557 r<olotov I 

I ''" I - 1 , ••• ,.,." ·I .. 
Steppe -----------1 WC l_'_~·l=___j __ , ___ _ 
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No. 

40 

45 

·' 

. 

50 

!)!') 

Locality 

5 ver~ts south of Skre~nitskaya, Novouzensk District . !_-: 

Village of General 'skoe Novouzensk District, 6 versts from 
the left bank of the Volgd 

' . . . ' 

9 vt:rsts northwest of Gnadendorf, Novouzensk District . 

. Osipov-Gai, Novouzensk Distric'i 
' . 

15 versts norr.hwest r)f Gofental (Hofemhal) . . . 

3 versts south of Orlov•Gal, Novouzensk District . . 

IS versts south of Orlov-Gai station . . . . . . . 
6 versts west of Novotulka, Samara District . . . . 

No.,.ouzensk . ' . . . . 

15 versts south of Kazan . c . ' 

Kil'deev;, . . . . . . . . . . . . . . 
8 ve i'Sts nonh of Burunduk I . . . . . . . . . 

",_i 

Buinsk . . . . . . . . . . 

8 versts w~st of Tety\lshi . . . . 
Tetyushl, at the very bank of the Volga . . . 

S imbirsk . . . . . . . . . . 
Scngilei . , . . . . . . . )!I il 

c \~ 

5 vcrsts nnrth of Syzran . . . . . . . . . 
Topornino, Syzran Distric! . . . . . . . . . 

.. . . . . . . . . . . . 

I 
I 

, .• -· •<• ., • ~'"- •" '""'·•"'-"•"•~". •w•••••' -·-...,·•·•- "'""" "• 

Thickness 
Latltud<! Longitude in ft and 

in (em) 

51.5 46.6 1' 1" 

[33) 

51.5 44.0 ~·· 1 

[18] 
--

51.3 44.7 9" 

(23) 

51.2 46.3 1. 11" 
' [58] 

51.'~ 44.8 1' 5" 

(43) 

60.9 46.9 2' 
' (61] 

- - 6" 
[15) 

50.9 45.3 1'-1' 2" 

[30-35) 

50.5 46.8 5-'-G" 

(13-15) 

Territory bet~>.'een th-e 

55.5 46.6 

55.4 46,5 

55.3 46,5 

55.2 41). 0 

55.0 46.3 

I 
- -

54.3 46,0 

.... 

53. ~l 46.5 

sa.~ ..tll.l 

( ? 

,, 
" 5 ..... ~J ' 4;;, R 

I 

.... 
I 

(18] 

1' 6" 

[46:1 

8" 

[20] 

2' 3" 

(69} 

1' G" 
( 46) 

1' 2" 
[35) 

2' G" 
[76) 

"2. ~" 

[G9] 

2' 2" 
[(it.ij 

-
' I 4 

[·l OJ 

,, 

.. .;• ····--- ....... _____ --- ...-.- ···~ --- --·---~~-·-·~-- ..... -·- ~.....,.,,. 

~ 
' 
~ .1 

~ 
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' 
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(Continued) 

Hygro· 
Site Humus, "(o scopic Analyst Obserwr 

water, o/o 
~ . 

-
Pasture at the top of a gentle slope ·1.193 ., - Kostychcv Dokuchacv 

Virgin laml i. 922 2,178 Sibirtsev Sogatovskii 
! -' '• 

Stcppt 4.218 2.320 Kul'chitskii Dolwchac v 
I 

Lcvt:l field 5.325 . Kostyche\' .. 

Steppe 9,1 Oii 3.626 Kul'chitskii .. 

Steppe 4, 790 - Kostychcv .. 
-~ 

Steppe 2. 769 ? .. .. 

Stt.:ppc 3.621 4.265 Zcmyatchenskii Solomin 
-

Steppe 3.030 1 Kostychev Dokuchaev 

I 
V u I ga and the D niepcr 

in the middle of a go:.ntly rolling field 4,677 Kostychev bokuchaev ,, 
' 'i 

i! -· 

',I Almost perfectly level plowland . 6,787 4.541;1 Kvlotov 

Level field aft~; I' fo~en~che4ring .3,651 2.39'1 

Level pasture 9.543 Kostychev 

Field halfway do,~n a b&rely perctptibl 9.20 3.94 Zemyatchenskii 
slope 

Level forest area 12.988 6.829 Davidovich~ 
j'>-

NashchlmlHi 
'·\ 

Steppe 19.171 )'; 
Kostychev 'I 

(1 ,, 
\o, 
I Level pasturl: considered solonets 7.704 4.912 Da. v lciovich· '· ;,i 

Nalhchlnskfl ): 
Steppe 4.523 Kostychev 

P!owland 
7,~0 2.99 Zemyatche;-~skii Andrce'.· 

Field in a flat hollow 15.079 K'ostychev Dokuchacv i··\ 

\_ -~-.· 

-- ,, 
.'(-
iVJi 

- ___ ___...,. ____ , _________ , __ .. ,. ... _~----·-·~ 
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J 

i 
1 
I 
I - TlilCkllt:~S -

No. Locality Latitullc Lon gituJ.: 111 ft .tnll 
-

lll [cmj - ·_ 

; ., 
~~ 

·;, 'i 
4-S versts from Vo\'sk, along th..: Saratov highway . 52.0 45.0 1 . ti .• 

[ .J tj J 

60 1 verst west of Saratov, with pebbles 51.5 ·1-l. 0 ... . . . . . . -
[ ti 1 J 

The same soil, without pebbles . . . . - - -
Kamyshin . . . . . . . . . . . . . . . 50.1 43.1 1 ' \I" 

-. 
' 

l·'">3J 

Belogiinka, 15arnyshin District ·• . . . . . . 50.0 
.. 

·1:.!. ~ I' :3 •• 
' 

[:.lH I 

5 versts north of Karavainskaya, TSlritsyn District -19,6 4~.u 1 ' ::: .. 

[:l6 J 

65 Zapa<inaya, Tsaritsyn District . . . . . 19,3 42.:) 1 • 

(30] 

Gorodishche, TaarUsyn District . . . 48.8 42.1 11" 

[28) 

Tsaritsya . . . . . . . . . . . . 48,'/ 42,2 9-10" 

[23-25] 

' Chemyi Yar 48.1 43.7 4" . . . . . . . . . . . 
c [1 0] 

Ostrovskoe, Knyaginin Distr~ct - . . . . . . . . 55.9 42.6 l' 1" ., 
(33) l 

70 Troitskoe, Vasil 'sk Distr i!;t . . . . . . . . . . 55,8 42.0 1' 5'' 

I 
. -

~ (43] 

:Holbishche, Sergach District .. 55,4 42;5; .., .. 
I . . . . . . . . . 

' 
[18) 

·- .. 
Starinskoe, Sergach Dist:ict . . . . . . . . . . 55,4 42,4 1. 11" 

(58) 

1 ~ versts south of Berezovka station, Sergach District . 55,3 42.4 2' 6" 

[76] 

The same locality . . . . . . ' . . ' . . - - 1' 
(30) 

75 5 versts south of Lyskovo . . . . . > -. . . . . 56,0 42,8 li-7" 

[15-18) 

At the village of Solov'evo, Kn~aginin District . . . 55.9 42.8 1' 4" 
( 40) 

At the vlllagc of Novcn'kaya, Knyaginin District . . 65.9 42.8 1' 3" ' 

I [38] 
I 

Potapovo, Knyaginln District . . . . . . . . . . 55.8 42,9 1. 5" 

/ ~:: [ 43] 

----.1..-t_v_l!_r'_'_no_r_tl~.·~~~~--~~~-Tnl:~1, __ ~~:g~~~~-D-Is:_lc-t--:----~~-7----'--·-l2_._o_......_ 
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394 

,. 

:' ~-/'\:.;~ ;_•;.:~.: ~:·-.;;7~~; (. .. _'-.)(:::~:~;~.-it·<~.·,.:~~--.:;::-~ ·~. ~ y~-!-, 



.:. 

(Continued) 

Site r=% -Hygro-

scopic Analyst Observer 
water, % 

P ;I sturc 9,647 5.211 Da·~idovich,Nash~ Dokuchacv 

chinskii 

l'.:~s.ture Jt tilt' foot of a very gentle slope 10,544 4,425 Kolotov .; 

Th~· ;anlt.: 12,040 4,966 .. 
" 

Level pastt:rc 2.072 3,) 29 Dalltov " 

l' 5.429 6. 601 " " 

l' . 1,450 o. 927 " " 
lit. 

,., .. , 
. 

1.422 0.933 It " 

2.&2o 5.127 i " " 

0,908 1.081 " " 
, .. 

srL'rrl· 1.081 1.135 S ibirtse v " 

l.v,·d fll'IJ, hea\'ily manu~ed 3,405 2.158 i:ierkhm1n " 

4.01 2.53 Levinson " 
' 

At tliL' tnp uf a hill, "zaklech'" 7. 71 3.49 I .. " 
I .. ., 

pc 1 J .00 5.06 Amalitskii " 

10.08 4.50 Ferkhmin .. 

4.21 1.53 Amalitskii " 

I 
1.14() ? Fcrkhmin .. 

:.::~ 

TilL' >.llllV 4.G5:~ ],58 .. " 

pc G .1 :~8 2. 2ti .. .. 

1 ilL' >,HilL' s. 52 2.95 .. .. 
I 

2,2G5 0. 6!i7 " " 

--

~·· ------.- ... -~·-....---.----·----···- ···--·-..... 
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No. 

80 

/ 

85 

90 

95 

Locality 

4· vcrsts north of Pogorclovskoc, Knyaginin District 

1 verst south of Yanovo, Sergach D~trict 

At the village of Shubina, Sergach District 

1 verst each of Tartalcya, ::;crgach Dlstrict 

1 verst north of Endovishche, Sergach District 

11 versts north of M angc;shevo, Sergach District 

Mangushevo .. , ··········· 
t verst north of Cherna vskoe 

I I t f I " " I I " 

Between Cherna vskoc and Churkina, 3 -·vcrsts from the 
former . . . . . . . . . . . 

4 verst$ south of Rabotki, Makar'ev District 

Chemukha, Khya~lnin District , , • , • . • • • 

Grigorovo, Knyaginin District . . . . . . . . . 
i verst west !Sf l<holyazina, Knyaginin District 

1 verst north of Bol 'shoe M urashkino, Knyaginin Distrio:;t 
•.I 
.\~-

Approximately 10 versts north of Buturlino, Knyaginin 
District • . . . . . . . . , . . . . . . 

1! -2 versts east of Ba rnu kovo, Knyaglnin D!Jtric t • • 

3 versts SvJtheast of llarnukovo . . . . . . . . .. 

'/etoshkino, Polyanska}'a forest plot, Sergach District 

,\pproximatl'ly 3 vcr~ts southeast of U varovo 

i\lolchanov~, ~crgacl• District . . . . 

Tilickness 
Latitude Lo11gitudc in ft and 

in (cmj 

55,6 43.0 8" 

[20) 

55.4 42.0 1. 9" 

[58) 

55,5 4:3.1 2' 2" 

[66] 

55.4 42.8 2' 6'" 

[76] 

55.4 43.0 

[86) 

43,1 2' 7" 
[79) 

55.2 43.1 2' 8" 
[81] 

55.0 43,0 1' 8" 
(50] 

55,0 43.0 1. 6" 

(46] 

56.1 42.3 6" 
[15) 

56.0 42.8 8" 

[20) 

55,9 42.3 1. 1" 

(33J 

55.9 1' 4 .. 

55,8 42,4 1' 6" 
(46) 

55.'/ 4~.5 9" 
[23) 

55.6 42,2 2' 4" 

[71J 

2' f)" 

(7G] 

55.6 42,5 1. 1 0" 

[56] 

42,8 1 • 11 .. 

[58) 

u5.0 42.9 2' J If 1
55,5 

-------------·--------------- ------~-----~ 
[ti:1) 

396 

.... -. """'"'- -..':'""-----.. - ............... -- ... ····- -~-
.. ., ....... - ---~--- -~ ·-----.. ·--- -----· (L: .. 4 .. :... .. 

IIIII I 



l 
~. 

Site 

~ 

forest, level area 

J>lowland halfway down a slope 

Long·fallow land, ncar <1 bluff 

Plow land <>t the foe! of a gentle slope 
,, 

. i::--= 
. 

j) 

Level long- fallow land'c:>"" 

The· same 

The same 

Level plow land -

' 

Level plowliind 

Level manured plovtland 

The same 

I Field at the foot of a slope I 

I 
Halfway dawn a slope 

' 

Level plowland 

I 
I 

Oak forest, level area 

On a gentle slope dc:accndlng toward 
I the P'yana iHvcr l 

'fhe same 

Lcvd plowland 

ElevatcJ level area, foresc sell 

Or1 top of .:1 slop~ 

-

Humus, "/o 

fl.?.l 

7.10 

10.40 

I 
7.17 

9.977 

~ 

14.767 

13.565 
; 

8.095 I 

11.554 

0.91 

I 
3.41 

; 

7,fY 
. 

7.38 

5,81 

3,91 

,· 6.32 

5.04 

8,42 

5,00 

4,]·\', 

('::ontinued) 

Hygro-
scopic .·Analyst Observer 

water, o/o 

2.29 L'evinson Dokur:haev 

' 3.40 Ferkhmin " 

1 " " 

4.00 Amali~skii .. 

3.3'/1 Ferkhmin .. 

5.40 " .. 
-

4.1'1 " .. 

3.041 rokht .. 
~.r 

3,801 S ibirtsev " 

0.86 Fokht ' 

2,04 " " I 
2,448 Ferkhm in " 

? " " 

1 " " 

2.41 .. .. 

2.53 Sibirt!CV .. 

S.31 ,, 
" 

3.58 Fokht ~ .. 

2.194 F crkllm in I " 

1.93 Amalitskii .. 
~ - -

--·~· •• ;, .• _________ ,_ • -··- .• ·~- ...... -.- .. ---~ •• .&..:._:,,., -~..,..---· 



I 
L 
' 

--
No, 

100 

. 

I 
I 
I 

105 

110 

115 

I 

1~0 

,, 

Locality 

-
1 vtat south o· Marescvo, Lukoyanov Disuict . . 

1 verst ncrth of Yaz, Lul<oyanov Dimict . . . . . 
' 

10 versts north uf Kem lya, Lukoyanov District . . . 

1 verst south of Kergudy, Lukoyancv District . . . . 

Stepanovka, Lul<oyanov District . . . . . . . 
Permeevo, Lukoya!lov District . . . . . . . . 

3 versts southwest ofS lobodst<oc, Makar'ev District . . 

1 .vers: north of Kurlakcvo, Knya0inin Di~trict . . . . . . 
Approximao:ely 1 verst south of Vcl'der,nnovo . . 

-
i"' 

2i vcrm north oftchalki . . . . . .-_ .. . . . . . 
lj 

Chirgush!, Lukoyanov District . . " . . . . . . ' 

Merlinovka, Lukcyanov District . . . . . • , I • . . 
" 

" 

Vasil'ev M a irian, Lukoyanov Dist~ict . . . . . " . . 
' 

1 verst south of Bol 'shay.a Puz;l, LuJ<Oy<mov District . 
'.'-' -

Somewhat further south. 9 vcrsts fr Jm Poc:hinki . . 

?. vents south -:>f Pclya-Khovanskaya, Lukc>yanov Distric•_ 

Simbukhovs~ii i"a•m, Lukoyanov Dbtrict 

12 it-rsts Olltth of Saransk . . . ' . 

t vcr~ts nurthwnt of S .trO'.IUk . . . 
12 ver~u ca~t d Sosnovk <~, Y.9rsun Distr icl 

! -::' 

. . . . . 

. . . . . 

. . . . . 

t • • • ' 

Latitude 

54.9 

54,8 

54.7 

54,6 

54,5 

54.-l-

56.0 

55.9 

55,6 

55,4 

55,0 • 

55,0 

54,9 
.. 

'•· 

54.8 

-

54.4 

I 
54,4 

I 
' i 
I 54.2 I 

' 

' 54,2 

54.3 

51,8 

·------4---------------- --------- ------'--""-----

• - ~ r »'' ,. • ...U .A • 

-

-~:;;,.51.~;_.,,;;~ •• ,.···_,.-_,· ..... :.>', .. :-;.~.? 

Thickness 
Longitude in ft and 

in [em] 

42.8 11" 

[28] 

- 8 .. 

[20) 

- 4" 

[1 OJ 

- 2' 
[61) 

42.9 3' 

[91) 

42.9 2' l tt 
•, 

[63]' '• ., 

42,0 I 
5" 

[13) 

42.3 1' 
[30) 

._; 

42.1 9" 
[2\$j 

42.2. 1' 2" ' 
[35] 

42.3 1' 6" 
[46) 

42.3 
;-D " 
\)1' 2" 

rasJ 

42.4 : 1' l" ' 
[3:> J 

42.4 2' 
[~11 

42.5 1' 8" 
[50) 

42.6 2','8" 

(~1j 

42,G 3' 
[91] 

c 42.8 2' 1" 
(G!l) 

·:3. 0 -

'44.3 11" 
[28) 

1' G" 

___ _.._(46] __ 

~-- ..... -

'J 

.j 

·i ,, 

' '' 

.-;) 

r_:. 



Lev~~ m'lnured plowll!lld 

Thesaml! 

Elevated plowlaml 

On top of a gently sloping hill 

Halfway down a illght dope 

Level field 

Elevattod levd !:~!<! 

·Level flehl 

The sam<' 

Gent!<; slope at the fort$! edge: peat· 
!ik(, soli 

f!dd h,llt ... ·.!y down a hardy r•·•cep~ 
tlblc lliJpi: 

Plt>wlanJ half.,ay ,;,,,.n d Slope 

1.70 0,92 

3,77 1,0'1 Ferkhmln 

3,05 l, 77 

a,7!!4 1. 835 Sibirtsev 

7.11 2,94 

6.9 

6,49 :1,49 Zemyatchenski! 

4.90 '1,97 

6.086 

9.63 4.10 

IG,ll 6.05 

IO.a76 Kul' .. llit1kii 

J0.051l :U)Ol 

7' b7tJ 4,l!>ii I Zemy~tchensi\H 
I 
I 

,;,,&ll I 4,34& I K-:Jlotov 

._ .. , h .......... ............ _ •• l ....... -~ ........ .. 

\'i'! 



0 

0 

~; ' 

Yarosla vl PrcNinc.e 
'il ' 

" :-· . -· (",~_, . 
Gavrilovs'i<ii ~e~tlement, Suzdal District 
',·, .··~ '·, 

0 

Vladim,ir•on-Klyaz'ma 
'•. I '.· ((' 

' ; . 

' '' 

. .. . 
0 ' 

'. 
4-5·versts'beyond Steksovo, in the~,direc;:tion of Arzamas 

I.:·. ~~-:!, :.. 

.0 

130 v.crsts SOJlthwest .of Arzamas 
·-~ . 

l\1 ikhailovka, LukoyanoY'=District . :; . 
''u i 'yanovka, Lukoyanov District 

l\1 ilyukovo, Sychevlta District, third plot . ' 

0 

1\1 ilyukovo, Sychevka Distric~t, second p1ot 

135 The s.::mt' locality, first plot 

The same localir.y, mcadow-plowland 

Kolomna 

1 <.! vcrsts from L ... 11sk to Ve ne v 

l·iO Sl•rebryanye Prudy, Venev District 
:,_} 

Vencv 

400 

G _.,;:; 

55.4 

55;3 

55,5 

55.4 41.6 

._:: 

-;, 

55.8 32~0 

55.1 36,5 

.~~ 

54.7 :l6. 6 

54,6 36,5 

54.5 

54,3 3t:i. 0 

• .r·-·· • ''• , ________ .__.,. -'--•--'"-.· ir--·--·--a~•-.,.., . .-;· ''"'· 

1 

' ~ 
i 
! 
~ 



,., ;_;, 

;, 

Level m~Jd 

E.::ve~ _lo~g·feliow.lan~' 
/ 

Me~d~w land 
'-':... _/:.. 

'''Lev;::l a!ea, field soil, 

Level area at ~he roadside 
Rivers ·j .'J 

' .'J:\- Elevated 1evel field 

. . 

' r 

.... ;~· 

Fteld ,pal{way down of a bare!)!. per- 0. 757 
ccptlble slope ,. · 

' 

T\le same 

Level field 5.642 
'· 

Waste land I.43o 

The same· 8.83] 

Level area ' 1.150 

Waste land 2.3~l8' 

The same 3,368 

The same 9, 796 

;;;:_, 

2. 1 (J 8 

2.SO:l 

Level plowland 3,297 

Plowland in the lower third of a slope li, '182 
.,,. 

!£vel plo\<,·]and 6.20.5 

2.901 

0,047 

3.14G 

2.851 

1. 123 

2.083 

2.013 

6.09:1 

2.489 

1.850 

2.989 -

3. '732 

1, 116 

401 

........ ' 

-. ' ' . .. 

_ · n"'v!dov.lch-t.Jash-
~h.inskii ·· .. 

:_•" 

Balkov 
-.i 

Kul~chitskiic 

Davidovich- Nash­
chinskii 

Kul'chitsl<ii 

5:-ibir:s~ v 

Zyukov 

Da vidovich-Nash­
chinskii 

·,··; 

Balkov 

Slbfrtsev 

Da vidovich-Nash-
chinskii 

Sfblrtsev 

-. 

I 

Goryat~ov 

.'·1, 

.. 

.. ; ........ ~. -.. ...- ......... _. _._._. --~-.., 

. \,. 

'.· 

.,-. 

,, 

,, 



150 
:.-;·; 

.) 

15.) 

l!iO 

f,j:; ·, 
' :: _-.~ 

,·,·. 
• • ·'- ~·. ' • • - • .,. ,:J ' '. •!. \ 
-~Gurovo. Monhand: DiJti'ict 

' ·.-. . . . 

' -~ ._:·---; 

Gryazi~; Lipdhk District 

':!-' 

_.-,, 

ponc;ossack Terdtory 
' ' ' 

..... 

--~ • t 

~J 

·-~-

. ' 

• I. e 

. ·.'· 

·'' 

.-'. - .• [ -- 7. . :-· ' -. 'f, .:-: 

4 v>.~rsts north of Sabur.ovshchina station,. Mc!hchevsk 
::~-- -- ,• ..:. . ·: .· . ·- -~ : \}.__' 

'District· · .• · ,, .• ·, 

Between'Saburovslichina and Me~hchev&k, 12- L3 versts 
(! ': 

from the la~ter • -~:r;,; 

---~· 

verst SOf!tl1east of Yurinskaya station, Kozel 'sk District 

Tula 

Lazarcvo station, Krapivna District 

Kaz.:uino, Chern Districr 

Pctrovskot:, Chl'fll DisHtd 

Bol 'shoe TeplOl', Chern Dtstnct ·, 

11 vcrsts south of II•1L.hov 

7 vcrsts nonh of R<~spopovskaya, Bolkhov District 

Between Ort'l and the village of Tckgina 

At the viltJge of Umrtklnna, Ore! Dtstrict 

.. -" 

402 

33,4 

54.4 33.1 

54.0 34.0 

54.3 35.3 

53.7 

53,5c. 34.6 
~---"::"---

5:3.4 

/· 53,3! 34.7 

53.3 37.7 

53.4 33.7 

53.0 a3.8 

53.0 33, :! 

~ ... w - ..... _ ...... - •.. ---:_ .. --·-· ..,...... L·-·· · 

3' 4 .. ,, 

[1 01). 
-·~{. 

s·~ ·7'' 

(109] 

;3' 10" 

[1 ~ 6) 

3' 8'; 

[111} 

2' 5" 
[74] 

2' 3" 
[69) 

1' 2" 

135) 

1 o.•: 
[25) 

1 o·· 
[25] 

'l' 2" 

(7 ti J 

8" 

[20J 

1. G., 

[4Gj 

1. 5" 

[ 43] 

1. 7" 

[c) 8 J 

1' 2" 

[35J 

1 ' l " 

[33] 

- rt 

c_; 



Sti:e. 
: ~- .. 

· Fleld halfway down a barely pcrcep~ibl~ 
.. ' slope · 

Level pl\)wland 

?lowland 

. . Level plowbncl 

Virgin land after forest clearing 

Virgin 'land, steppe 

j,evel plowland 

Steppe 

Level plowland 

Level pl()wland 

The same 

Pastme, hilly area, on a slope .. 

Pasture halfway down a sligli! dope 

Very gently rolling pasture at':tl1~ foot 
of a slope 

Rolling p!vwlil.nd halfway down a slop: 

Plvwland on the upper third of a g~ntle 

'"slope 

Lc vel plow l:~nd 

Flowland halfway do~·n a very , 
gentle slope 

7.625 

9.595 

9.148 

6.667 

2.527 

1.684 

2.338 

2.542 

8.'/4 7 

8.109 

4. 959 

8.729 

4. 5SIJ 

5.265 

Plowland halfway down a barely perccp- 4.176 
t 1ble inclhlc 

Level ?lowland 3.37 

13.47. 
' 

(>,363 

3,663 

1.031 

·;; 

1.457. 

'" 'A~o 080 

4.828 

8.062 

9.12(} 

4. 970 

I 3.537 

J 
r 2.154 

I, 
6.552 

5,153 

J.6lj 

403 

Ob~rver 
" 

f,lckuchae,v 

.. 
,, 
'· . .. 

.. 

~.ibirtsev 
.. 

. Schmidt 

ealkov 

Kytmanov I 

Davidovich- Nash· 
cr.inskii 

., 
B;;lkov " 

i~ '"'-

\~-.o.J 
.. ; 

.. 

Ogloblin , •. 

Kytmanov 

S ibirtsev Kytmanov 

Balkov Dokuchaev 

Zcrnyatchenskii Zaleskii 



~ 

.-. 

~ "' ·~~--~~~~~---- ~ 
\', 

Orel District • • .. /J • • " (J • • • • . 

[35J 

l9&m,enny1 Bugor, Nov0$il 'sk District · 2' 2" 
[66] 

Novosil '1k D isuir.t 2' i5" 
{743 

165 " 
Verkhov'e, Novo$i!'sk District . .,_. " . . .. . :!i. 

.1''¥1 .,, 

[58] 

1 i vetste aouthw.est of Livny . . . . . . 
f>onyri, Fatezh District . . .. -. ·- . . . . 

10?112' . 
: ,· [61), ', 

.: r 2· 2" (56] 

Evlancvo or Timok . " . . . . 2-2!' 
[61-J6] 

.q verm east 9f Shchigry 
• ---.·">. I• 

. . . :- . \' . ~ - . . 2' 
'[61) 

170 5 ve:m! weat of Okhochevka, Shchigry Dist!iCt 
., 
\\ 

2-~ 

175 

180 

8 versts before Kursk . . . . . ' " . 

K urrk, at· the railroad . . . . .. . . •. 

1 verst norr!t Of Kursk, on tt;e bank of the Tuskar 

Astapino, . Tim District . . . ' .. · 

Endovishche . . . . . . . 
Between Mar'ino and Ploskoe, Oboyan District 

t-.1 ar'ino, at the railroad station, Oboyan District 

At R'Jsto~h. Ostrogozh~l< D is~rict 

M lkh<.~ilovo, Bc:-guchar f)istrict . 

Glubo~aya, Don Cossack Territory 

Grushevka . . . . . . 
• • • • • • 0 ' '.. • 

Kho~ynett, O.rel District . . . . . .. . . 

{ 

{ 

51.5 

51,7' 
45 

51 .. 2 

5.1.2 

50.0 

47.5 
33 

34.7 

3"/.{) 

34,4 

34.4 

37.0 

37.0 

38.0 

5;3. 0 '~3:t2-'"' 

--~-
s [\"il} 

" ,, ·;,~ • 0 ., 

1' 3", 

[38] 

2' 3" 
[69] 

1..' 6" 
(4G] 

2' 11 .,, 

[R9] 

"' ~,· 1" 
[94] 

2'· ''··~ IJ 

[7G] 

2' 10" 
[86] 

,·, 2' ll" 
[89] 

2' 2'' 

(66] 

1. 8" 

[50] 

5 Vt>rsts west of Nl,lyorolnknf~. Novazybkov Dimict I 52.3 29.9 :i. • 
--... ·--··-.._ ___ _ -----------l·-----L------~~~[3~01~-

404 

~. ,,. - ... -- ''~';.' ,/) ·~ "''' _,.,,.., _ _,,.,- c&'""'-•'J,"' :;:;...~ • 

;~ 

:~ 

,II~ 

_,.: 

'. r 

; . 



I 

Le·;el plowland, ·::· 

... 
v irgln land, elevated atefl,, aml,dst .,. s. 825 
fore~t i 

Plowland at summit of a barely per· 
ctptible slo?e .''1 'c ., ! 

8.115 

.() 

Levcl. plo"',~and 8.523 

'-~ 

Elevated fe,·.el fiel,cl 8.060 

Level plowlan~ 6.106 

~;. 

The same ' 4.607 .. · 

·. s 
.- jf 
•\\....... . _-:.. ~~-... 

tllftsame 3.8l~ 

7.301 

- -::.-: 

4.268 

L£-vel long_~fallow land 4,811 ., 

P a~tur~ at a hluff •· 3.30 

(] 

~J01tland J)nde~ herr.p :~. 365 

i...cvel pasture 11.427 

. . . 
Plow!and on a barely perceptible slope 7.31'9 

. I 
·:::; 

Virgin land 7.959 

LL·vc~ grazing stcprc 

Tile ~an.c 

r_: 

Lcvd plo\il·11H.l 

!Jalkov 

. ~ ·~~. J, . ·. .. .. r 
Zr,myat~henskL ·.· 
,t:·'~ ; I 

•;· 

4.809 

4. 966 

5.002 

5~ 980 

G, 798 .· 

•• 77 

405 

1-,!<~t~anov. 

•Koi;'otov 

-> 

B,al"ov 

Dr.vfdovtdi· Na&h· 
.:hi~skii'' \( . 

Balkov ;1nd Kolotcv 

Balkov 

Scilmidt 

(Continued) 

Kytmanov 

Dokuchacv 

.. -· 

-t;" 

t."; .-. 

Tul'gin 

Dokuchacv 

!<:ytmanov 

I 

~ 

1 
~ 
J 



t. 
' 

·.? 
\~ 

\'. 

{; 

~a. Loc~lity 

3 vetsts north of Novgorod-Seversk 

185 10 versts north of_Voronet.h, Glukhov District 

1 vent north of Glul\hov 

2 versts north of Putivl 

Krasnoe, Putivl Distrh:t 

I. 'gov station 

190 Korene vskaya ''station 

Konotop 

flakhmach, Borzna District 

1'\czhin, verst north of the station 

1 ()5 

1 ~erst east of Nezhln station JL.. • , 
-"~ 

~-=)-; 15 versts south of Romny • J • • - • 

Vcprik~l1aya • • t • • ., • • • • • 

4 vems nouh of Gadyach 

.-
7 versts notthW}?St o(zcn 'kov 

1·1 versts $Outhwe~t of Akhtyrka I t 4 t I I I t I 

'L 00 lh~n1sovka, LtH"IIl}' Dtstrict 

l.ubny, ~ verst westwal'c.l I t • I • t • I '-- • t • 

5 vcrs·t_s from Kurilt~k!JO\'skaya station, in tile dla:ction of 

• • • • • • • t 

!lclgoroJ, nc.H the Doncts •;,lllcy • . . • 

51.8 

51,6 

51.4 

51.3 

51.6 

51 At 

51.3 

14 

51.1 

51.1 

50.7 

50,5 

SOA 

50.3 

50.2 

0(1.0 

so. 0 

49.5 

49,J 

50,li 

31.2 

. 31.6-

31 6 

31.5 

33,0 

32.6 

30.9 

30.5 

29.5 

29.5 

31.3 

31.8 

31.6 c 

32.0 

32.7 

30.2 

:w. 7 

32.0 

34,3 

~·· ; . 

~ / 

Thickneu 
in ft and 

in [em) 

. 1 0":-

[25J. 

1. 4" 

[40) 

2' 11" 

[891 

2' 11" 
(89}. 

1. 4" 

[40) 

4' 8" 
[42] 

'3' 3" 
[99] 

.3' 6" 

(1 06] 

2' 6" 
(76] 

4' 
[12~) 

2-3' -··~--

[61-91} 

2' 6" 
,. [7f)) 

3' 
(91] 

3' 5" 
[1 04} 
--

2' 
[Glj 

1. 1 0" 

[55] 

:1· 
~9lj 1

1\l'M Ganovka, Kobcly.tk: lJtstnc:t , , , • • • • , 

------ ----~------~--------~------

i !J~) 

•.. ·' _._ -·--~·~--•. ,.. ................... _.,....._ ,...-~l"" 

--n I ,_, . ~ 

1 

J 
I 



L 

. ·!_., 

. ~~~V'ir.~ . .....t~~-:"'-~~;l<o-1~~--·. 
. ~-- - . ..., .. 

' ""{\ . _,, 
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Site 

The 3ettne 

The sarne 

Lev~l fallow field 

. Old fallow lotnd halfway down a very 
gentle slope 

Level long-fallow land 

Leyel fallow field 
,.-;.. 
. i 

Level l~.mg- fallow~ land 

., 
Level fallow field 

The same 

Leve! long-fallow land 

.Level area 

Level long-fallow land 

The same 

The same 

Level area after felling an orchard 

The same 

slo?c 

'I. . , .. 

1.680 

1.~62 

3.522 

3. 010 

2.069 

2.514 

2.80 

3. GO& 

2.345 

5.430 

3.495 

3,024 

3.240 

4,579 

3.401 

2. s.~.;s 
l i ,, 
I' 

l.lilll 

1.204 

1.237 

3.612 

2.554 

2.645 

1.24 

2.li47 

2.395 

3.963 

2,83 

2. 797 

3. 791 

5,401 

2. GSa 

2.4C.I 

I 

'I' 

I 

Long-falltiw land ha!f"'·ay Jown a slight 3, 73 l2.17 
___ P_a_s_tu_r_c_r_Jc_··~H-J_· _b __ l_u_rr ______ ~----------~--·-l.l·l:_ :_l._a_l~·~ 
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0 

Kytmanov 

c-; 
Zemyatchen~kii 

Kytm<.uiov 

Davidovich- Nash­

chinskii 

Kytmanov 

Zcm y ritf;hen;;l~ii 
-_.-f ,., 

oa~fdovfch- NotshQ 
chinskH 

Kytmanov 

Fokht 

K}•tmanov 

S ihirtsc\' 

Da vldovich- Nash­
chinskti 

Ralkov 

Da v!Jr;:,lch- Nash­

chinsi- ii 

Schmidt 

(Contin uc:J) 

Observer • 

"· 

·." 

Dokucbacv 

l " 
·------- ·--- -----

r.· . .-· 

---~ .. ~,~ ___ ... , ...... --t-" 1"''-- ··--- ----· 

; .. ; [·, 
I 

(( 
\ .) 

i 
l 
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·----~--------~~---,;----~~~~---.. :Thickness 
iil ft and 

' . • , I 
Locality'' Latitude Longitude 

in [em] ____ _, _______________ ~-----------~~------~-~~~--+-------~~------4--~~--
- ·1· 6" ,. so. S.i '205 10 vet$U beyond Belgorod toward Tomarovka .c. 

>y' 

· 12 vents beyond Belgorod, toward Tomarovka 

2-3 verm short of Tomarovka, B~,;lgorod Dtatrict 
-_;.· 

A pproximatelr 1 verst west of Borisovk3, Grai'/o.:on Dfmfc.: 

3 versts south o I Gcai voron 

20 vents south 6i Gralvoron •, 

/.. 

8 ve:sts west of Bogocuklwvo . . . . . . . . 

Kochanovska y'a, .!en • kov District . 

Perochino, near Khar • i<ov 

Lozovaya 

\., ":: 
L' 

215 Sinel'nH<ovo, Pavlograd District · . . . 

. ,. 

I 

I Kiev 

22 ve.rwo 110m Kiev, Boyarka statiOil 

Vasil' kov 

fastov 

220 Berdichcv 

Kau.tin, Berdichev District 

Polonnoc, Novograd ~ Voly nsk District 

Rovuo 

ProsktHov 

'2'2[1 

1 

Belay a Tserkov, Va~ll' kov District 

-- _L~~rsufl, Kancv District r 

/)0. 6 i - 34.3 

. 50.7 -, l 34.2 

·~) 

50.5 33,7 ,, 

00,5 

50,3 
I 

j . 33,4 _. 

c~. 

·50,2· .... ~· 

. b0.3 32.3 

50.0 33,9 

49.0 . 34,0 

48,5 33,2 

[4$] 

[58] 

2' 
[61) ; 

2' 3" 

[69) 

2'., 6" 

3' 

3' 2" 
.[96] .... :: 

•J ' 

.·.~ ·, 

[84]. 
tj . 

'3' zn', 
[9cJ ·_ 

3' 
[91] . 

[76] 

T err \tory between the 

50.4 28,2 

50.4 28.0 

50.2 27,8 

50.1 27.6 

48.6 26.6 

49.4 26.4 

50,1 25.l 

50,6 2~j.8 

49,4 24.b 

4\l,ti 27 'ti 

49.5 29.0 

l-1' 
[15-:-30) 

2' 7" 
[79J 

1' 8" 

[f>O] 

2' ~" 
[G9] 

2' 6'' 
[76) 

6-7" 
[15-18] 

9" (2:3J 

2' 11 11 

[89 J 

2' ll" 

(89 J 

' -

I. 
·, .' -:·(; 
·/ ·.;::--

,( 

. ' '~).J'.j 
- '.>~; 

'. ~ l· 

,, 

'•.ft 

JL· 
.. J 

~ 
':~ .. 

·f 
j 

' ' .. ' ( -. 
f" 
·~ "; 1 ·&c 

'1 ~ 
~ 
" 

:_·~ 

\ 
~~ ,, ., 
:; 
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~': 
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(Continued) 

Site Analyst Observer. 

~~~--~~----------~--~~~-----~+--------r------------·----~---------------Plo~;il~nd halfway dow~ a barelyper- 6.047 Dokucha~\' 
r ceptible slope 

i1 ,:' (J. )_: 

>L~vel plow l&nd . ,, 

pastu!e 

· ·. 't.,;vei:lpng- fallow !and 
-.c 

· level :plow lailc:l , · 
' . • ·, ~~~'' r 

,: -- :, -.: ·::':··:_ 

The$ame .. , 

.I . •) 

'· :-• 

T~e same 

."Dnieper)lnd the Dniester 

!;lciwJand h:Hfway down a barely per-
" ceptible ifope . ·:· • 

1/ -

L~vel area overgrown by small oaks 

,, Plowland halfway Jowe :ll barely per­

ceptibl~ slope 

Level area at ~!1~ roadside · 

Plow!and on level elevation 

: r'; 

Level plow land 

(:. 
''U 

Lev~l area at the ~oadside 

Level plowland 
,;~.' 

Top of vay sl!ghtly inclined plowland 
- !/ 

Level p..;~lll!e 
!/ . 

i'he same 

4.231 

. 5,46 

3.S64 

6,591 

6,425 

5.709 

8,786 

8.51\:} 

3,892 

.0,964 

1,298 

app. 2-3 

2.883 

3,116 

5,167 

2,695 

3,368 

3.~ 14 

2,35 

2,207 

2.550 

3,809 

4.467 

3.280 

6,88 

10.264 

2,059 

1,615 

0.701 

Z,BO 

1,830 

2.378 

4.562 

1,138 

2,050 

2.753 

I :JOI 

,-:-, 

409 

chluskii 

Kytmanov 

Zemyatchenskii 

., 
I .· Kytmanov 

Da vldovlch;, Naah­
chinsldi · 

Kytmanov· 

Schmidt 

Balkov 

Kul' chitskii 

Balkov 

Sibinsev · 

Zyukov 

Kul' chitskii 

Davidovich· Na,sh· 
chlnskH 

Bailwv 

Sibirtsev 

" 

Solomin 

-Dok\tclraeY 



~­

! 
I 

• I 

c.• 

No, 

230 

,, 
235 

G 

240 

245 

c-

( 

(1 

Locality 

Smela, Cherkassy District 

i·.:---

Bobrinskaya station, near' the railway Station, . C!Jetka~ty 

Dim\ct . . .' 

Odai,. Uman Dl~trict ' 

Tomashevka, Urnan District . 

Golovonevsk, Balta District .. . ' 
25 yems norrhwest of 01' viopol; B:ilta District 

~ .. ·~ I 

Sofievka, A'nan' ev District -

Zhmerinka, Vir.nitsa Dl.mict . . . 
_:;-, 

Yam pol . . .. •' 

::!) 

4 -5 versts soutl1west of Nepada, ·soroki Distdct 

Ku,gmeshti, Soroki District . . . 
( ~~~;;~_) 

Elizavctgrad . . . . ... 
. . 

Znamenka, -plowland in Aleksandriya District 

. . . . . . .. . . ·; •;;: 

Protopopovka, Ale;ksandriya Distrit:t . . . . . . 

Kryukov . . . . . . 
I) 

Kryzhrijlol . . 

01' viopol . . 

Novyl Bug station, Kherson District I 
Dobcoe station, Kherson District 

Gorokhovka station 

2 vents west of Ekaterinosla v 

41.0 

Latitude L?ngi~ude 

49,2 2e .. s 

48,7 27,5 

4!:l,G 27;? 

48,4 28,2 

48,3 28.3 

47.8 ' 28,0 

49,0 25,6 

48.2~ 26,0 

'·~-

48,0 26,2 .,. 

26.0 

(_; 

48,5 30,0 

48,7 30,3 

-

48,7 
!I 

30,7 

49,0 31,1 

43,1 26.6 

48,0; 28,5 
--·--
- ~ 

47 ,'? 30,3 

47,4 30,2 

4 'i ,2 30.0 

48,5 32.8! 

··-··,_ .......... ~-· .... -· . ...-.... ... 

. ''-

[127] 

3' 11" 
[119] 

3' 10" 
[11_6) 

4' 6" 
[137] 

2' 6" 
[76j 

2' 11" 

[89] 

3' T' 
[109] 

2' 0"-

(61] 

2' 5" 
[74!-' 

' # t···· -
-.~·-c: 

\~---:~~ !3. 

[91] 

1' 2" 
[35] 

4' 8" 

[142] 

2' 9" 
[84] 

2' 6" 
[76] 

2' 11" 

[!!9] 

3' 
[91] 

.I 3' 4" 
~-~·· [10)) 

} 

! 

I 3' 
[QJ.]_ 

J_ 

' -· . 

. :': 
.. 

~- \ 

'-' 

_-

. . j 
: ' .. ·) 

I 
,·,' 

,:. 

;i. 

1 
; 

). . ~.~~ 
:t' 
j 

) 
d 

~~~ 
•.l;. 

r:1~·-
i 

-

.. . 
1 

. -~ 

', ~ 
. ...., 

1 
i 
I 

j 
I 

• • , 
1 

•:'I 

• I 



(Continued) 
.. 

Hygro-
' ·si~e : .Humu~. 1To scopic · . Analyst Observer .. ... 

w~ter, ~!n. .. . . .. 
_....;.. 

. 

: t,.ong-fallow 'land on a bareoly percep- 2,335 1,501 Sibirt~t;:.V Dokucnaev .. ·, . 

tible·llnpe .. ·., ·. 

; 
' .. , 

' . ., 

Level-plowland 
.. 

2,809 1,632 Kytmanov " 
•. . 

···, .. ~ 
" 

· ~ .. te vit.nte p~ ffelC: 
.. 

5.962 4,078 Kul' chit~kii " 
.. . . 

.'. 
I ~ ;-

'· .. 
' ' ' ! J 1 . 

'• I',, ·. ' - :; 
'· Lel{el plowl~nd 

. ,· ... 

... 5,035 ' ' 3,116 Da vidovlch- Nash- ., .·. 
. . 

chinskii . .. - I 
The samt> 3,887 3,109 Kul 1 chitshii " 

'• 
·~·; . 

Level long- fallow la.nd r 6,102 5,285 " " 
" 

-

. 0 

Le.vel pasture 5,98 3,82 Zemyatchem '.l i " 
-. .,. 

•. 
- ,. Level plowland 2,822 2,1:100 Kul' chitsldi " 

c 

Steppe, 1 verst nonh of Yampol ~.729 3,087 
'" 

Sibirtsev " 
6 . 

r. Level pasture 5, 718 3,267 Ogloblin " -

~-

Foliage muck 9,23 4,58 Kul' chitskii ft•j 

level pas"ture at the railroad $tation 4,912 
,, 

2,457 Sheshukov " 
._., 

.. 
c 

Level field 5,816 3,273 Kytma:wv and " 
i •;, Sibirtsev 

-forest soil -· 1.!:!70 1,533 Da vidovlch- Nash- ._, 
!.:: " '· -· ._,._1 

-~hinskii ~--~-

._ 
-,, 

Fairly level steppe area 3,67 1,805 Zemyatchenskii " ' I .. ,. 
(• 

'..;-. Pasture in the middlt: of a gently 2.o77 3,594 Balkov " rolling area 
" 

Pasture halfo,.1ay down -1 slight incline 3,457 -1,914 " 
:;~ 

., 
" 

" 
-Paswre in the lower third of a slope 5;437 

I 
4,21:;3 Kul'chitsk!i .. 

~;. 

Le:vt!l pasture 5,756 4,646 Da vld9Vich- Nash- Kytmanov 
chinskii 

Level field 6,274 4.463 Kul 1 chitskii .. 
Level long-f~llow land :l.222 3,300 Da v!dovich- Nash- .. 

--

chinskii 
Level st cppe 3,215 5,126 Balkov .. 

,-

L_j_ 1'1. 
-.J, 

·>. 
,, - / 

\i 
,-

II 

41 I 



No. t..ocality 

Birzulova 
,,. 

• • • • • • • 0 • • • • • • • 

250 Razdel' naya 

Nikopol 

Northern seaboard of the 

Kolontaevka, Odessa D .si, .. t 

Gadzhibei liman 

255 Kherson 

Novoalekseevka, Pet...:kop District 

Sivash at Gel"!ichesk Perekop District ;.'' 

Melitopol 

Berdyansk, I i verst from the sea . . 

260 4 versts west of Mariupol, 3 versts from the sea 
(J .--

Bezymyannyi farrh, tvtius District 

4 versts west of Pokrovskoe, Mius District 

Taganrog 

t 
I 

5 vc1srs north of Novochcrkassk 

265 7 versts east of Mikhailovskoc 
I 

t ~~ versts northwest of Ts}•mlyanskaya 
l 
' I 
p Py atlizbyanska ya 

I Gurnaly 

I. 
., Gcrzel- au I, Tcrck Region 

412 

Latltude 

·lb,b 

47,0 

46,6 

·I G. 2 

4ti,2 

4fi,b 

46.7 

47,1 

4 7 ,:! 

47.4 

{ 
47.2 

12 

47.5 

4u,G 

{ 
47,7 

42 

Longitude 

2tl.O 

2V,7 

:w.:J 

:15 .:l 

:35.5 

37.t: 

48.7 

39.9 

Thickness 

in ft and 
in [cmj 

2' d" 

[811 

2' (j" 

['iti J 

I' 8" 

[til J . 

1 ' ~l" 

[53J 

1' ·I" 

(4U J . 

1' 8" 

[50] 

2' 2" 
(t.iti J 

2' 3" 

[ti tl] 

2' 5" 

2' 4" 

[71 J . ;: 

1' 2" 

2' 3'1 

. [GH J 

2' 2" 
(GUJ 

2' 1" 
[G:3] 

II .. 

[2tl J 

·11.1 1 ' :! .. { 48.6 

\ 39 FJtl 1 

Caucasus, Territory ot the 

4 :l. 0 i ·l·i . 7 ll ~ = ~ ~ l 
4:1 I 1 ·1·1.:! 1' 2" 

. .· ·- ---·-~-l:l_5_J --

:_-, 

. ' ·'I 

I 

I 
I 
I 

l 
J 



(, 

.· ll., 

Jf 

It 

/ 

.i 

Site 

Pasture h'}l~\<.·ay down a sllght slope 

Steppe 

' I 

Pasture half·...;ay down a slope 

I -: · L '! H v'gro­
Hu~ws, '1o . i'/·3~opic 

water, o/o 

7,930 

7 ;196 . 7,3\33 

l,\Hl9 3.876 l ' ' 

Analyst .<. 

' 
.Kul' chitskil and · 

Kytmanov 

F.lilkov 

:ica of Azov, as '"~~~11 as the B,ar.ks of the Don River 

Level plu1' land 

Tl1c same 

Level long-falltw lanJ 

Steppe 

Steppe 

Steppe 

Ste ppt: 

The same 

The same 

The >amt: 

Level pasture 

Steppe 

:\ llnost perfectly level pasture 

Stepp.: 

Kuban Cossacb and the 

:\ sm.lll nllluntalll dcprcsswn 

--------

J 5.b74 

3,559 

4 ,H21 

2.224 

6.025 

4,844 

2,a6B 

5,180 

5. 760 

5.375 

4,:':147 

4,437 

5 .~!20 

4.701 

1,969 

Crimea 

I 4,Ut1 

~ .... 

I / 6.D4) Balkov 

3,479 

4.463 Kul' chitskii 

•C 

3,73& Balkov 

·l.178 Sibimev 

8.~l7 S~.:hmidt 

4 .l :30 Balkov 

10,845 
/;_, 

1,6S Zemyatchenskii 

5.283 Sibirtsev 

8.803 Balkov 

8.551 

4.408 Kolotov 

-- 5,930 Kul' chitskii 

3.424 Ogloblin 

2.507 

Oglobhn 

2.~Hi2 

413 

(Continued) 

Observer 

Kytmanov 

.. 

Dokuchaev 

.. 

Kytmanov 

Solomin 

.. 

Dokuchaev 

Dokuchacv 

I 
• 
~ 



-- - .... -·-··· . ~ .......................... ~ .. ~--- .. --~- .. 

Thickness 

Latitude LongiiUde in ft. and 

in. 

-eN~. I Localltx 

------·------------------------------~-------4--~--~~-
(i::m) 

270 . 4- 5 versts noHheast of Ustar- Gordoi, Terek Region 

275 

8 verJts northeast of Samashkinskaya, Terek Region 
(• 

Sleptsovskaya, Terek Region 

Vladika vkaz 

Prokhladnaya, Terek Region 

Mineral' nye Vody, Tecek Region 

.J 
Nevinnomysskaya, Terck Region 

6 verm west of Kavkazskaya station, Kuban Region 

I<ushchevka, Territory of the Kuban Cossacks 

Tiflisskaya, Kuban Region 

280 10 vems west of Ladovskaya station, Kuban Region 

285 

2: ll) 

Redutskaya, Kuban Region 

Ekaterinodar 

Kopanskaya, Kuban Region 

Slavyanskaya, oc Kopyl'skaya, Kub_an P.egion 

Tongue of Arabat 

Birman Kemcl' chi, Perekop District 

Kashk:l- Chokrak No. 2, Feodosiya D~strict 

Kash\<a-Choklak, No. I, darker 

\. 
'.~~~ 

.-

Vc1rot, .dong the Malyi :Salgir, Sirnferopol District, 
10 verst s !rom :Sim feropol 

Suin·A.Izhi. ;tlon~ the ~lalyi Salgir. Sirnferopol District, 
l 0 ver~ts from Slmfcropol 

414 

Caucasus, 
43,3 

43,3 

43.3 

43,0 

43,7 

0 44.2 

44,7 

45,5 

46,5 

45.4 

45,3 

45,0 

45,0 

45,2 

45,3 

:;,·;-.:~\ 

't 6 ;0 

45,5 

45,1 

45,1 

44.() 

44.4 

Territor-y of the 
' 44,0 1' 9" 

[53] 

43.0 I '8" 

[50] 

42.7 1' 
[30] 

42,3 2' 1" 

[63] 

41,7 11" 

[28] 

41,0 1' 3" 

[38] 

30,5 1' 5" 

[43] 

3~.3 1. 11" 

[?8J 

37,3 1' 6" 

[45) 

3~.0 1' 6" 

[45] 

37.6 2' 

[61] 

37.l! 1' 11" 

[58] 

36,6 2' 8" 
[81) 

36,2 2' 1" 

[63) 

35,8 1' 6" 
[45] 

32,5 3-4" 

[7 -10] 

:12,0 1' 
[30] 

:J:). 0 

:3~1. 0 

:!1,8 

11.9 

(20) 

1 
' 
? 

~; 

'~ 
~1 
', J 

-' ., -, 

-"'· ., 

-;~ 

-



------~[c_·ont_inued"J_ 

·--------~--r--------,----r-Hygro-
Site Humus, o/o scopic Analyst 

water, o/o 
_:_ 

Observer 

Kuban Cossacks and~'he Crtmea 
Virgin land 

7. Ofil . J 

Level virgin land 4,768 

Level pasture 4,777 

Steppe 9,266 

Level pasture 5,586 

Level p;\sture\)n fdevated terrain 7,830 

Steppe 7,436 

Tall-weed steppe 4,294 

Level pasture 5,431 

Steppe 5,116 

1 all-weed sreppe 4.629 

The same · 4,912 

The same 4,934 

The same 5,707 

Tall- weed steppe in a small depression 5 .0~6 

SIJOa I rich in shells 

The same 

A level are;1 in the steppe 

The s.:~rne 

T ltc sam c 

The saml' 

:; 
f• 

In .1 dt'l'J) l'ncloscd depression Jr!lidst 
111 0u nt ;~ i m 

app. 
2.00 

:..i,26l 

4,418 

5.211 

~l.7til~ 

4.1T7 

I 

2,16~ 

4.406 

2,348 

3.543 

2,657 

4,727 

4;546 

1,952 

4.060' 

3,284 

4,391 . 

2.322 

4,443 

4,464 

4.049 

1.31 

2,983 

6,:l70 

3.82 

6 .li53 

,'),4 72 

4.78l 

415 

Ogloblln Dokuchaev 

Kolotov Solomin 

Ogloblin Dokuchaev 

Kolo~ov Solomln 

Sibinsev Dokuchaev 

Ogloblln 

" 
--------------- -r·-· ---- - -

Sibinsev 

Schmidt 

Kul' chitskii 

Sibirt!ev and 
ZemyatchcnskE 

I 

" 

" 

Tarnovskii 

K~c:sskr 

Kynnanov 



. ' . ' 

I should like to add the following remarks concerning the ''List of Soils": 
1. Humus determination in all soils was prepa:-edby sifting through 

a 3-mm mesh sieve, the remaining lumps on the sieve were crushed by the 
fingers and the mass again sifted through the same sieve, discarding those 
constituents. which are nonJ.-ulverulentand do not pass throug·h a 3 -mm mesh. 
Plant rootlets were painstakingly picked out of the sifted soil, and only 
then was a 3 -5 g sample of air -dry melkoz~m (fine earth) £aken 
(gen~rally, larg·er samples were used in high -humus soils than in low­
humus soils) .. The sample was treated with H2 S04 (3: 2}. An air current 
was passed through the cylinder or. flask containing this mixture for a 
period up to 2 -3 days, until C02 was completely liberated from the soil 
carbonates. After that, and adding potassium dichromate (subj~tted to 
a ro.ugh preliminary crushing), the mixture was oxidiz~d first by mild 
heahng, and then the temperature was raised to 9ooc. '{The liberated C02 
was passed through U -tubes c·ontaining H2 S04 and CaC12 (for desiccation) 
and absorbed in Geissler's potash bulb. Following completion of oxidation the 
C02 remaining in the tubes and in the mixture was driven off in a current of air 
from .which atmospheric carbon. dioxide qad been eliminated by passing 
through a solution of potassium hydroxide. The potash bulb was then. 
weighed. enabling determination of the C02 formed by'~the oxidation of 
the organic subslances. The result was scaled to 100 g soil dried at 1 00°C 
. I ) 

and multiplied by the factcr 0.471, proposed by Wolf. 
Humus determinations were repeated twice and more for every soil 

until the analytical result was identical within 0 .2%. 
The great majority of the analyses listed above, carried out at the 

Mineralogical Laboratory of the St. Petersburg University, were performed 
according to the pattern given by Wolf, wii:houCany deviations. 

Those determinations of soil humus performed by Messrs Balkov and 
Kostychev 1 were essentially the same as those presented above, with the 
only differen~e that C02 was absorbed with soda lime instecad of the 

_______ n.nt~ ~,;:.; 1 t 't"''"'l hvd-l"'AVi rl (:J/j --'1-C! . .o.d_ h_,,._f_h~~-"+-h-~-~ -'-'~-1...-~_;.r...+ rt --------"L"""' .. , ~+"' "'"'~- --~- ___ .._1....._~·- ~-
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~>waled C02 to soil dried at 120°C instead of 100°C. Therefore, their 
results for humus were generally somewhat higher than when scaled to 
100°C. The difference in factors (the factor used by Mr Balkov was 0 .4702) 
caused an insignificant difference. 2 Nevertheless, as a result of all these 
circumstances and also certain deficiencies of the method itself (picking 
out the rootlets. etc.), analytical error may increase to 0.5% and more. 
However, all these discrepancies and inaccuracies cannot have any 
significant effect on the precision and accuracy of our conclusions in the 
present stage of studies of chernozem. 

2. The geographical positions of all the localities mentioned in the list 
were determined from the General Staff map, scale 60 versts: 1 in 
[ 1 : 2,520 ,OOOj; the degrees are subdivided into tenths rather than into 
minutes; at the present time, this accuracy is sufficient. 

Journ.1l "~d'sk,,l.·Kllll!.)'aistvo i LcsnvoJstvo", rr.27:)-284, :-Jovl!mher ti:ll:iO, 

' For samrks t.lkl'O at Pesochino, V.uil'ko\o, Grushevka, Genichesk, Bel~oroJ, anJ Kruroc, Prof. SchmiJt 

incLtdt•d hydr;lli<'ll ~o.·atn in thl' sarlll' itenl <'S humus. anJ therefore all his numerical results are 

<"<Hrcsrc•nuin~ly t.Jw, -Author. 
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EXPLANATION TO TljiE MAP 

I orig:i.nally intended to append two maps. one general. indicating the 
northern and the southern bo?Jndaries of the Russian chernozem according 

·to all the principal sources, and the other schematic. representing the 
distribution of chernozem according to my own data. Subsequently, it . 
was found to be possible to combine the two without any· appreciable damage 
to the general purpose; this map is presented at the end of this volume. 
It is based on the contents of organic substances in soils. the importance 
of which has been repeatedly discussed by myself and others. It would 
certainly be more natural anci efficient to designate chernozem soils in 
such a manner as to precisely convey the nature of the vegetal-terrestrial 
soils. As we already know, chernozem, in actual fact, is not sharply 
delinea+.ed, but rather there ''.re innumerable transitions between its 
varieties. The ideal map would have to express all these consecutive 
variations in vegetal-terrestrial soils. 

Nothing would seem to be easier than to fulfil this theoretical requirement 
by taking ink of a certain color, preferably black, and using it in a variety 
of shades until it eventua:ly becomes very .pa~e.. However. this technique 
at present has seve :cal fundamental shortcomings . 

.In the first place, we now know that the color of soils is(i1ot always 
solely proportional to the content of humus. If we proceed from the 
central strip of chernozem. with maximum humus content, toward the 
marg·ins of the chernozem z'one. not all the consecutive transitions of the 
various shades of black are observed; these transitions may be determined 
only generally, . Furthermore, it is at present impossible to draw isohumus 
lines or strips connecting localities where organic -substance content in 
soil fluctuates within 1%. The analyses presenUy available enable the 
estabHshment of belts with humus fluctuations of 2-3%. 

Finally, a map covered by a series of continuous transitions within the 
same color would be unclear and impractical. 

- ------ --,l.herefore.-1 d-t.cided to delineate separate belts, -eacch mal·ked on the 
soil map in the me. nner used by geologists to mark systems and stages. 
On a given terri tot y, extr.:m~e points with a specific humus content are 
connected by straight lines. arc! the entire space thus enclosed is colored 
in one color. Oby;p.:usly, the grea. ter the numbe:r of such points. the 
greater the numbf.'~<''·of soils with equal humus content as determineJ l1y 
analyses, the bett'er aild more homogeneous is the strip and the more · 
constant in character. The strips with higher humus c.ontent were le~s 
clear-cut .. At any rat;;:, each strip of this type does in fact exist and will 
not be canceled by any future research. One thing that is certain to change 
in future are the be undaries of these strips; however. strips with higher 
humus content are likely to be enlarged at the ("Xpense of strips currently 
marked as low in o!·ganic substances, and never the reve!:'cSe. For instance. 
the strip with a 10 --13% humus content will probably be (·xtended southward, 
even deeper into Don Cossack territory, while the Cau-casian strip with 
4 -7% organic subE tanccs will never be expanded at the expense of the 
strip with 7 -1 'l% t.um.us. . 

To avoid any mi.sunderscf~nding, it ~hould be added that in the ease of 
a fairly wide unr xplored territory lying between two kno'wn soils belonging 
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to different strips, the boundary between C1e latter was UE"ttally drawn half­
way down the intervening territory. Obviously, in a m:3jqrity of cases it 
is uttQrly impossible to predict which of the two strips may most expand 
on future investigations. 

Another impcrtant problem of soil cartography is the notation for soil 
mapping. Such notation has been quite arbitrary in Russia as well as abroad 
for geological and geographkal as well as for soil maps. Some scientists 
use symbols (stipples, crosses, das1.1es, etc.). wltile others use colors, 
varying from atrthor to author. This approach is certainly unscienf:fic. 
In the first place, accidental techniques are inconceivable in precise 
research, since they bear no genetic relationshi.p to the natural objects which 
they designate; moreover, the method involves a mass of purely practical 
inconveniences. Every compilex· of maps was forced to invent different 
symbols and colors, and any study of a map required a certain amount of 
time1 devoted to a preliminary study of jts symbols and colors. Finally. 
comparison of:,such maps is extremely difficult ... These. "accidents" of 
cartographic method created a waste· of much time and labor, and some-
times gave rise to misunderstandings. ~ 

This problem·. was raisP-d rega.rding geological maF's at the last 
geological congress at Bologna, and I believe it is high time this was done 
with regard to soil maps, especially sir'tce pedologists may find the solution· 
easier than do the geologists. The standard colors for geological systems. 
recently adopted by the ge61ogists. while eliminating waste of time and 
the possibility of misunderstanding. are at fault in that there is no genetic 
relationship between color and naturP- of the system. It is obvious that 
~ny given geological system may and actually does include strata extremely 
varied in color, o~ganic residues. and structure. 

Pedological work is carried outunder much more advantageous conditions. 
The grea~ importance of black color in chernozem soils is undoubted. 2 

Moreover, the three principal soil groups of northern and central non­
chernozem Russia, which are sandy, loamy and bog-terrestrial soils, also 
differ markedly in external appearance. and especially ;.n color. 

Therefore, I propose to adopt standard colors to designate certain soils: 
different shades of dark-brown for chernozem soils, dark-blue for bog-terres­
trial soils,. yellow for northern sandy soils, a,nd reddish for clayey soils. 

Chernozem sons, in particular, after preliminary drying at room 
temperature and more or less uniform comminution, are various dark 
shades tinged chestnut in varying degrees. Unfortunately, these s:1.ades 
are not sharpl 'i pronounced, c>.nd are therefore difficult to mark on the 
maps; the '"'t'incipal inconvenience3 lies in the necessity, at times, to mix 
several primary colors in order t.o achieve shades on paper. 4 

I decided to adopLthe following technique. I used the color of the most 
typical sample from the belt with 13 -16% humus content (from Zubrilovka) 

1 Thl' amount of time ~o.·astt.'u is somt•timt·s consiuerable anu ohen Jocs not le~J to succe~sful rt suBs. Sec till' 

soil map of EIH<'JX"<IIl Russia by ~11 Cha~lavski•. 

z Arnon.~ nt!ins, tile reaJcr is rcfcr.t·J to the paper rnentioncJ >Jbovc b;· N. P. Zalornanov. 
' Cntainly, such Jifficllltks shou!J not prt:vcnt aJoption of !ht~ principle. l)ncc the question of r.hc natural 

col,>rs of soils have been :lwrou,;hly stuJit'J, .1nJ once our artists are more r-ainstakin~. the Jifficulti~,>s 

hill tHhlnuhtt·Jiy ht· elimin<l!t'·,. In this rnaHt."r a ¥.ell JcvcdopcJ tcchniqut· ~>ill be of Jcfinitc USL'. 

4 Thcst· e<'r;JfX'lllhl ccl<'rs ,tctu;tlly Jo proviJc a certain iJea of the mincr.1l composition of soils. 
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to de1:;ignate the entire belt. J used the same technique for the belt 
containing 1/:2 --2% humus, as typified by t,he soil sample from Vladimir­
on-Klynz'ma. The color of these two strips on the map c;orresponds fairl:,r 
well to the natural colors of the soils . 1 The other four strips are colored 
intermediate shades of the same general color, color intensity increasing 
or diminishing as the soil resembles the extreme types from ~ubrilovka 
()!' Vladimir .. 

Generally speaking, the cg}ors of these strips follow and ar,B··~~~{·?ffi~'.>times 
very simil:::.tr to the natural co~0rs Of soils (taken from the sani:,}.';j;);t·-:·icts), 
but "are not copied from natur~- i..n detail. Once the subject of t~(;}';~~a'.ural 
colors of soils has been gone into thoroughly, when the number of available 
soil ana)yses is much greater than_ it is at present, the method of coloring 
soil maps which I propose will be still further improved. It will then be 
possible to use natural soil color for the mapped strips with hurr.us 
fluctuations not exceeding 1%, and copying the shades~of color f.com the 
majority of typ~·cal normal soils of the strip. · 

It may be added that even though an almosJ.?y~olid, uniform color is 
used for every isohurnu1:; belt, all soqs within ~l:':·~h a region are not ' ··· 
completely identical j n humus content and in 1he other elements genetica.lly 
connected with humus. I should like to reiterate that my map is mainly 
concerned with the general nature of the distribution of normal vegetal-
terrestrial soils. 2 (, 

c 

I Unfortunatl'ly. these shaJes 1\Cfl:' chan,..;eJ ct•nsiJerably in the ClllltSe of rrintin~. 
lt. The S.:tnJy·lcamy "isLlnJ" -...·ith Ostrog,lzhsk at its center IilllS! be extenJed SOlliol to Starnbelsk :lild, to cl 

lt'53er Jc~ree, south lll Bogucharov. 
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