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the vorlcl•e attention 1a nov dftW!l to tbe Sovlet 

attempts to dewlop tbe· Siberian eor.moiD)'. Immense reserves 

ot natural resources in Slberla are l1ke.lf to p~vlde a f1ftl 

toundat1on tor the Soviet mll1tai'J mlgbt and soc1allet eoonomlo 

proapel:l:tr. This region 1s eXpected to becoGtt a strong 

export base tor the Soviet Unton. lt ls also to become 

EUl ana ot S.n:temat1onal oo-operatlon au4 collaboration at 

pi'Osent. the~ tore t tbls stwt7 o~ the economic developltel\t 

ot Slbcn:u, part1c\lla~l.J ot the S.ntl11eaces ot aatu.rol 

tacrtors on the development proceaa• bas both academlc and 

practS.cal s1p1t1canoe. Indeect several scholars ln the 

westem vorld have 111'1tten on tbe vad.oue aepeots ot eaenomlc 

development 1n Slber1&•· However, veey .few have focussed 

tbelr attentl~ on the :relat1oneh1p between na:tul"al environ. 

ment and eoonomlc development, espoclaUJ on hov natun, 

b)' creatine tormldable dlfflcW.ties in the, wa;y ot utllS.• 

aatlon of the :r:icb resoul'Cos 1t has itself prov14ed tor the 

benetJ. t ot eooletJ, also lntlu.ences tbe va17 precess of 

development. :ror this nason X tey to 1nvest1gate how natural 

environment atfeets t~ p1:00ess ot development 1n Slberta. 

In tb1s dissertation, I have me4e a prel1m1nary attempt 

~o establllh the linkage between tbe natu.ral ta,ctore on the 

one hand and methods ot planairlg1 choice of techrJJ.quea, 

struct\lft ot iadustr1es, end evol:Ut1on of technolog. .l 

complete oilalJsls ot these lS.akagen could not be urs.dertaken 

wJ.tb!n the 11m1ts ot an H_.pbS.l. 41ssertat1on. 1 hope to 

take • a deta1le4 etu.dJ ot this eub~ect for rAJ ph.D. 
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CHAPTER 1 

THE NATURAL SETTING ANn ECONOMIC SlGI{lFlCAt:ltlS 

Of Sl'BERI A, ' 



liberia is one at th~ lerct?trt • li..ut least pop~ted 

out ot the fifteen profl~...ces ot the u,s.s.R-. mba land o.rea 

is 12,766,000 eq. ltm.;"j which ia brger thr.-.n that ot the 

Chinese ll'eople•e Repu.bltc, M uea of ~ .. &.5 lil1ll1on sq. km .. ., 

0%' of the U.s.A. with 9.t3 million S\h tm. lt is r.cuce than 

tw1oe aa large as Buropeaa Russia (5.,57 nt1lllon sk" k.m~). 

the distances trom. Bast 't·t\ west and. trarJ North to aou.th of 

Si~ ia Bl'e also enomoue tlrnd w 1 th 1h~ ~:r.eva'!11nt; harsh eli• 

:nate. the coml1 tior1a lJZ'OGtl.F handiea» the oonata-uction of o 

well ore,ud.e$d co1'.Ilm.W'.ticatton g7stem. lt lies between 60° E 

and 1.70° W lotij§1tu4ts and 5rf> S and 85° :S lat1ta/J.es \1h ioh 

coverG throe•tou.rth p~rt Of the 1b.tss1~n terr1tarzr.. It 1s 

sopara'iod from tho woa:rt~rn rngion!l of' tht! ~al mountains 

which f'oftl the woatern bound.".:.ry~ ln the North. the ltara See, 

the Lepta Sea o.nd 1n tho liorth~a.st • thl\3 S1hfit•inn SOl)$ of 

the .~ti.o nwtlh '#! th man;r :lolundet make tba ntr!'thorn boundary. 

In the South- lt is bo~'Sd t)y the sas~n o.nd the Sa3an moun• 

ta1n nnsee f~cm Lt::!280lk end in. the mnn, b:r the Der1ns 

Soa. an4 the Ku:r1lo Islf.Ulde .. 1' 

••. { m R.o/ c f I I . f . 1 _- _W. ·; 
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. 'ihta 'f&.Ot Siboric ia d1vt4od into tbl"'e oa3w ecow 

a.Oilllo z-o()iono .. baao4 on phyoioal an4 ~tio con41tlono. 

Who HaiODO 00 41vi4o4 Oti'Ot• 

(1) wen Slbol'la . 

( 11) nan stboria. 

(iU) ~ll:lot SS.bork 

t1l i1Ail2£r..r~z:&t•· 

the net. tfteto:t"n ~'HJ:tia plelas Whlob lto to tho 

ooat of tho Onl. m.Ountoi.Dil, .tout· ~om nGt"tb to south. 

tltoo tho ah..-oo of tbo Arotio Oooc •• 'ho otoppoo ot 
~ekbatu cma east~ to the Yenieer :-1~. ~act ·QJloG& 

ot ~ 1n tbo nartb grn4tan11J' gtvo 'fiGJ to ·tho h111J ple•· 

toaa ot &eetlkhe'•• at ea a whole• tbt: woet.w Giberi&D 

· plabn ore ovoa tlatto:r thon the lad.-iU'foptnD. pld.DG, CUld 

cormtitato ... laz-aostnroa of level la.GA on tho e~tb..2 

woaton tlboria lo tbo f'Ot~~ith in ant1 aaonaot ttt..o 

atnoto1)n oconO!:llt;' .ro~1oue ot tho v.s.s.a,, Ht ra.Bhe ninth 

1n populAtion whiQh coeoa to 1t22•0l,OOO,. tho fi(St.t.ro aivon 

tO%' 19?0. ~o weotorn bound~ oo1ncideo oloooly t1lth tho 

Clrnill:l!JO bof.llll ot Oll'•lrtNob nvorth It 1$ l:Joun4o4 1u thia 

~tll•weat. l.JJ'. the biBb llOt.m.la1ne onil the :northern ~1 

r~a. In ~be north, tn~o lo little traffiC o~t lmto 



' 
$he Arctic Ocean, au;t in. tbe enat, 1ittlo movl)tllOn' o.cro$3 

1M~ n~n Slbert!llw. !til-to Jtaa1on mlJJl:V 1J.~s. ~W$@ so0. s 
aid ·VII' B lat i, • .,. fl'am t~o hisb r~a A1tQJ" ootmttl!n 

4lstrlot of tho edl"e!.!G oouth, \.'"Jhlch cona!oto of octio. 

h1111 arons and low rnOUDtain ll'~S like &uunets~y t~tatcm. 

ln. *he great weat Slbezt1nn l.o's-la.Dt\1 tt-~ flatneoa of which 

1Q. m·t;~nu.pto4 bJ low hil.la rm4 rtdseo. bore t:md th{)l"a \11th 

a local n1rxt1vo %'eliot. It .,aN!~' exctteda e tow tone ot 
meters. Duo ot th& U'Oa. u.~u~ ~uehlJ ttwtal()l ~~nat 

tUti. f0t1alt oblaats and· th(t:tt'$ 1s almost ·no cultivats.on o.t all 

ana the lao" ~omPr ~Qe ~oantn oo~o~oa ~lth aon1tcrcuo 
I 

fCl"Got.. ln the &!.RrG~'!'l no.r\h;. tbiB 'tb~r:o 0~, to 61~ ~ 

to ttmlhj.a. lr. iho entft~ sout'b, b.«mvor, tho'l'o t.o o c~

oidel'obto t4'()Q ct ote.pp3 counil'IJ (a.cwnhhst d nutuC.tnok. 

et9ppoe) t?:ltb ~GoonG.ble t~ SQot.\ ~e• .nntl ~sooeiatocl 

ooUo. A\lout J~ of ~k Obl.cul~ aml ot tlla A1'tcw .~ are 

und~ oultAw,1an. Like the con~trt, w.otcm Siberia 

baa Gbw.uiad Gllppl!oo of &tc.-9 soa\ at which ~ain. into 
. ' . 

t.bG ,,.,. t ....... ~ , . . ..-c . ~ ~"'='* 

Jt lieo rough~ in the t\rnf.ncge baoiD. of tho Yonloo1 

rtvw. Unlike ~ete~n Slbo~la, S.t senoral.l.V 41ftoro tn 
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mcor napoots in Beoon411J7 aegeota some of Which aro oon• 

tioae4 ho:re. Dnet Sibor:la lies matnlJ \)etne:n tM YtD1BeJ' 

:r1~ eM the .Lena :v-1VU'. lt cons1eto Of a so~ioa of toble• 

).an(ls, ou.Cll ao the Vorkboltl!lOk tmd &olimA tnblo-lalldo. Tho 

ooi!'tllon pGJ't ot tlu.l region s.a· extreme~ r..tsse4 eoDO 1Btiro 

ot o ~bOl' of' b1Cb ron.t:PDt cop=-atod bJ deop vo.llcyo~ tlo3t 

of tho r:oo::;ion is ooaprioo4 or the G14•S1bel1.tan p~tOOUt 

wilio.h u 4oo • 500 Glttera f.lbwe ae;n l.t1lvo1, M.uatuiie,4 b7 

oatq' deep vnlltNB• tbo p1~tt~m. ondo W'hot'O 1t cva~lo.otto 

~he Yonica, l1'1'93r 4:).4 tba float S1bar1an JJm~·land• Bore the 

tomp\'n.•ntJJroo om vor,- lo'N ou aooount of tb.a lon,m cold mnter. 

ahi<.lh io 'o be oapootod at 1houe remote· nor~hel.'n 13t1ttt4es 

oo well. co in tho co.n-eo,olldtn:.; Nsiono fit the At'lantlo a.na. 
'tl:o lcci.fich DO!P ·ot tho ••n to in tt..c a~O'M ct oont1nuous 

fJr' Pal'tia.l •po~Gt~ (pemaaant frOQfUl srouoo).,4 

(S.lt.) -·-

Xh~ IQ~Laot #ot;ion nOt? 1nclwloa. tlin ·lrGl'lmt A ... o.s.n. • 
tfn1oh fa» soma doeadoa ~ ~o11gbt or flO ~l't of the aoot 

Olbot•ian Raton. lt. 1o ihe lnrsoet <lOC'ft&.:ulc Ma1on of the 

v.s.u.a .. oov~1na: 9VOJ:' 1.\ flMJ't'a~ or thCt CJJ..!oa• but it w cAlf 

..... ;fb ... 



the et611lteett.th ta the order of pepul.Atlon amona tbo ropul). 

l~a. 'thOl.lf')l it to much farther ~~~m the EJQ.Tl)poan u .s.s.:t. 
lt .to vcrr mt,oll a t:rar1d a~., laolvn4 Srl ~-!ootora 

Qttewc =4 .J.a A:Ulcb. mol'ts 4lff1ou1t to s.~teCJI.'ntG lnto tho 

n.'lt1ono111te th{!J.n ev~n the &qtal arett. 

a$ Sovi.et l?o»-Baot lo etimpostati"'017 a maft0\9 strip 

of 1Gd aatouding ~- north-.aei to sot~t,..won tor rmaet1• 

Qo.llJ 4500 km• lf1 tiH.l south, tho- &ta~o ot tho Sltthota

AllD GJote.m, fo.ce tho SGQ of .Japaa. !!he:re oro foit-1$' oa• 

te.na1 vo 1owla1ltle CI'O\Wd tb.0 Diddle and lo\1e'r rao.-:l!'t)o of ~bo 

bl'oatl Am~ 1'1V&r aa4 1to trlbutf'll'i.I'\UJ1 the ZGJ&l tbe lll»:'e,a 

O.nd the &USUI'l• 

n~ the port Vlcdiv¢Stok, t~ ~Sant •~tendo t~ 

!ut~ ~he A:r¢:tio ani tho JtK14 Untso ~a tbat 4il'ttctt.or-. fto 

'-'rnnS•S-1b&r~ .Lia1l%7$J :lo tho Oilly irJpo~trn~t law 11M \11th 

tho -r-eot of thtl u.s.s.n. illo noAh ooet:tt to tee-bountle4 

f~ r~~.H:c~13 tbo \111ol.o of tho :real'i Who 1<mtJ Jiac1f,,c COBat 

to 41ff1oult in physical o.harac-.ariottco to liO-t;Otiat(h· tho 

GM.hotsk Sea is ttoelt tronea fo1,. moot of tho ;oQI'., tho 

l'~d oomtitlons• tho short grONba ooooon., maHit, p~ 

met atVl the JOO%' ao1h eomb!Da to mako. taming 4tttic.ult 

in evan ~bG small tovouzta.bio locultt.t.e.5 
· 9 I--, .1£ a . lf•lll $1 •• _1_. ' f 



' 
~ mottn:ttUiG.S o1· tt30o.Cb.Qtkn Q.J'ld s~oUn. ·tmie.h 

. arc gecloa1co.l.l7 cc::lpattnttvellf YO\mS lla.t.~to of 'tho Pae:t.fto 

Ocaan r..t~t11rtn113 b$l.it :nav.;, mmoro\Ul ottnot ®4 o.ctllve ~ol.-. 

oar.oea (atJont 1001: of ~icb, 2) a:ro .ootiva).. ~o hiChoDt 

is tl'.C EUlJWJhet,.t!t4J~ SOJka, wbiuh lo 41150 mtttn%'a b~. 

~h~ motm.ta1.Ml.l!l ~1l~n.dG of the lf.wr;t.l. ~ ore a coa.inw• 

=n1 tv:t onl:t of trne Bi•Dian.~ i.;ibal'SG• but ot: ~o SOV:let Va\'• 

li:Ctilt r;.lOOt- a'; itli~b.l~ b\ll,1: ~ltV1ltohC3 f'n:r thOttlorld.o G"l ·t:t.lo

tlOtfJX"a tlllon:; t:» m t.!tila~ bau.ndr.r$1· ct tr~ .eo~ief.i U:dob 

PQlt of the O~athoaM llGP in tho Gxt~e soutb• 

noot. i1lia io the .Ga.storn woo4o4 Co.rpatbcnn •. a 01.1B!n of 

r~oo bo.t\1fJon ;.ooo rll'A 2000 tilOt()lia 1n betsbt• Tho ~ltl1;1Ve• 

11· 10\1 Cl'im.o~ ~Wl.t . .:dna (~ooh.1na to about 1500t ~tOl"G) OD 

tho ooutharD CJO(l•b~ ot tho ponhlouln ot tho oa.~ 1lQ1'llO 

Q...-o eno o:t ~ho lill!ta 1n. tho ooutborn mounto.in bol.:C. 6 

Slb~!.a. b3s fee maj~" riV$ra Which ho.va tl ttrl~7 larGO 

fleA' of t'J'at~r. -rhoy ~ tho 011 1 , l!#tliG$:1, ll."'-'t7ah and Lena.. 

Ooot Qf tba ,_.ivero :l.n thio roc:.1tzn nrc pt)X"~flirufltt ~;g; otm.rno• 

tcx-. t'Jttcopt 'tho l'A:\to:r Ob*• 2!\o eu:ib1QQd uio~lU3"80 -of tho 

Yonitw¥~ Ob1 :ou5 tba k·tyah ucottde bs· ttW@ t~u.n i'io;;o•fold 
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the totti 41schu- of' oU tho rivo~s or eentr::1l, Atda. tln4 

i.Qa~O-all+ lt, WOS $Ot~te4 b:Y tho U • .G.S.i. tocm tba'C tt 
\ ' . . . 

oouM 6~e!te4. b:r mor:o thcic 2000 ~ts ouer tho other rogtono 

ot tb('f u.s.e.a.·t 

Who 0'b'•~tJah totlll bt&.rlt.WO contnica moo~ ot 

tho1 1o.nd ot tho tbtst Siborla that la au.i\ab le t'e ~ictal• 

tu.rcl fle'f'elopment.. Aocord1ot: to enimot:o. upto 40 • 60 

ollUou hflc,~o .of vmto..-1~ land t~ou14 b& GVM.loblo 

in tho u-ea Gftf# the bOOG~J 4re1036$ Work lO G<:moot ~e 

l:lndo of bth i.Gcakhetcm, Kokcbetov, Itw:tuer .• furGQ1, 

9seUnocract tm4 Paw1o4U' Oblaeta, 1t _proporlflnlcntea. 

oou.14 come close in pro«u.ct1v1tJ \O thoR of tho ooathorn 

~a!ne untt ~lAev1c cr.4 wou.ta evo~t eurpaGs tho latta» in 

othw ptl1~s of lta~ckbot!tll r.mtt c~~al A&1$.1 bees:aueo of tho 

hir~ love1 of eolo.11 J"o.dtatt1on and: tho llt!lvantagoG of tho 

contic0ntal o1~t$ ... 8 

~he ioni&ttr rlv~r • the l.o.:l:tt;eGt; mdlQl" t~oeourco h 

tbo ~:otf.1q,n fl.owe. to:.. ... saelta then 4000 k.Uc:tetero t'inu.Pt(Sll 

SiDC4"1n"• lc tort&G flf tbo Q.1U)t.tf.lt of' l'lQie.r Ca.l?iod into tho 

ooer:m, tbe re~7 occupies tbo fifth pl.Qc~ 1.n the, ~or14. 

_ n. .,, _, rwr. til. •• r n. u.nMJF",_.. 

1 
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llocrevar, tho othor .G1bor1Gft rlvol"o Gre J.onacr than tho 

.· YOniGOJt th$U aro tbe £eM t.U\4 tho Obt (bclv.dina its 

tz-S.tr&.ttery, thG ln:Gb>~ ~hoy also oontain c (JJL'Gat aoo.l 

of wa.ter-flow ond in oonju.uotion \11th. tho Yenicsr, GOOoua~ 

~or o.pPl'QS~tolJ <mo halt of tb.o 41oeb~so of ::lll thO 

l'iVO:'G h\ tho OQ'.,W:fJrJ'• 

5!b.oro .,io quito e lot. of \'iiGtW 1n tbo K01,JDG ana 
lthotonaa, d\iob 0%'0 Dl~i® ~!;"oro,, OD4 Bk:tO in tbe ~th

ern Dn.m f..U'14 the Peohm-a1 t'lhich .are in tho BtDto.ponn J:o
~ono ot tho oot~Jltr:v a.n4 flowo lrJto the· AJ-oiio CoGo.n.9 

~hero e:to QQH th!!.t\ aso, 000 le.!-!os in tb.,'3 fioviot 

Unien. !Joot ot th0£1 oro (!ma111 but !t.rteGn !nclutling tho 

Coop1t\n and tho ilZ'Ql coea. oach batt os @ea. of mGro thaa 

1000 tua. ~-* the d~o~ut l;.tko is Baikml.. Balkhash and 

~oga tlrt' located in D1b$ru~.. 1fuc Bti!~l,. i7h1e'h 1'"·') JObeo 

e dep~h .of 1620 m'iltoro, 1a po.rt1,uwl,- ·ca,paoioua.. r~oat ot 

tl\o lAkoe a.a:o .aloo b.avina ths ohuracto:l:'io~ic of' !QoinB bo• 

SlOll ill 'lb.O wu·tcr 80$UOih lO 

A ola:tatt'1ftst1<):1 and roa1o!'l:Jlieat1on ot ~ho h&l'ab. 

cola clt.mat~ ot Slbeta to 1n rGltltt~ to ps-oblooo ot coW 

t"tt .. 'J'tC 1_- .. tnli . . f _lfB'l,l :11_ 

10 

Jcnes s,.. Gl'Ocea-1• ga. G;PJm.r-l&-t ..et . .Stu.J!i£ih 
(Ooocow 1915J. P• • 
ltd .. d,. • P• 2lt 



•oot.otcmoo of OtlOhbaCJ• ftlc bo.rtlh oo14 ollt!lato 1n Oibe

t:ill ie broken 40l1D tnto four oub•tnes .-. low, mocu.m. 
b1c;lt. onct VOJrf htah ho.rGhnosa ....., on the bcu:d.a ot four 

~eo indlca.toro, ~bol'e of 4&J"G oith t10an 4o11J' 

tomportlturo of looo tbon • 'J0° c, JGDWW7 tompora.ture .• 

S11:tol'ia. boo oo~tuental ·o1Saato Whleb tnper-ature VD.l'ta.• 

t1oa ba 38° 0 Ia ~to ·•1o0 0 in tht Win,oro. tloot 

ot tho ree1on Sa '$Jp1tie4 bJ' w»•mnt.J:ost'' (permontnt ~ 

son arotm4) \71th depth vu:rt.q ~om 15 lei;' to 35 ton t.n 

tbG soutb .and G;o foot • m•o in othor plGC.os. Aoo~tns 

to the•.aoaa.lll'* ootllo. in cortaio reatoao, th~ cltooto to 

of ~ntbor· tlEtVOl."ltr"• ;u, 

Baaed on tbe clnGnification of tbo ool<l clSlJato. a 

none is f()l'!U)4• tho eona of •n=thorn spoc1£1co.t1ona• ell•· 
tondtoa fr<m1 tbo ncrtb-ooot~ to tbo oovlot trontio;' 1n 

tho Altq mounto.S.nG. !fbo oouthorn boun<l:JrJ or tl\o cone 

thon tollfma tb.a tJtGte frontio:ro &GO'ht.lrd oz:o ludina the 

area arotm4 VJ.a4t.vontok ao4 tho n4jotrd.no coact of tho SeG 

of ltt.Jmll Gnd t&e tat au at-ralt • ooutb~.c Sat:he1tn. tho 

&t~rllo oboin erl4 tbe south oonat of Ro.tulchatka.- ln tho 

flrtat aone., ~ltb 'ho 10\7 level of urol\naoo, co.."'llo the 

t~, woodo4 ateppo c.na G'f;ol!PO (Western t'llbertn, CGorb,-

11 
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rtJQkhta,). lt la· 41etinc;u1eho4 by the tol10f1Sne hlllt'oh• 

noaa ln41oatoraa mom.t da~lr tesporntl.U'$ bol<r.~ •:J0° C 

cn4 posalbl$ o'bcolute mi.nioum teaporetee of •40° c to 

•50° c. · lt covero the W'3otea s.tboriBt ooatlJ ~tt1eon 

tho Yoa1Bc7 etml the Ol>t bao!no and tho noutb-enot PQI't 

of Dil.t7ooinok inc1u4o4 tn' tb.o roaloth 

the atod sou of mo41u:a harotuutae lleo ccln~ 

in tho ·~li and tnitJl; eM S,t eatom\e up to tho col4 

wooctell eteppe and. steppe, o.nl;v in oastEJrn Tllau•~kalio.. 

~ho merm tompt.n:toturo ta •40° 0 atl4 it oovora eClGt ot thO 

Yonioer rive~ and weot of tho Kotur river and eatonde up 

to the SOtlth Of lo.ktl BB,Jhal• 

7J!ll.c> thUd .eono of harob.neae has pOotl1blo nbool.uto 

015iotm tempoXi!lturas •44° 0 to 5$° C. lt CO\nJJ!'G OOGt ~f 

sotu, ~1ve up to the sona rt:fe:v. and it &st'ten&o to tho 

ao®h of Priaa.ttGkJ' Jtttl7• SO!thalin an4 mo!or pot"tion of 

~~OVBlti' ~aJ'• 

~br> fourth, ver:~ h15h l.evol htl.l'ahtlooo son.o 1 boo 

oeal\ da11J' tetnparat:uro mtniflna of -srP C 'to -64° o nn.4 

tho .oelltl'ol aeottono of tho eou Are trcvornod b:f tho Jcm- ' 

uuv termo of •.J6° C .cuut lt cova~s the no:rtb--.oa.otorn part 

of Stbol!'io thnt b \leJo:nd tbo Lono. rl'\ter arnt ~chstktl.12 

l 1 2 I 1..¥1 t•-~- £ -· 00 U .I'WU~.- .. 81 •• , •• 
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~$ o.onoi&ern,ton cr. pbJGS.ael fectoru 1a 4otom~ 

ina the oour11c ct oconooio dove lopaant of the sovtot Unlon 

and of. lnii Vi41.lll1 ocontlflf.o o&otora nnd Jt&(jiono io on ooooB

tiol po.rt t>f ocono:nlo aooel"GP!lr reaaarcb om& pae'ttot'll 

te~Tltorie-1 pb\:unins• !ihe fOllowirta aot ot t.?Ooou.Jtooo S.o 

nva1lab1o 1n S1be•to, nhtoh lo Sm~tant for tbo na.tlonal 

ooononlo dt;;V'olop:aout. ftOJ o.Tet (1) Coal ('blttwtmotUJ am\ 

lisnltet)l (2) OUt (') Uatural BQlJ (4) Iron ONI 

(5) IlyVo-oleet~iC ~OOUl'OOBJ (6) !f!mbeJ.t "ttOurcGQf 

(1) Arable 1aJl4; iU14 (8) O\beJi &GjOtt l'OUOUNOS (tb1a poup 

ln.c1wleo., whon neceooar.r, such resources ao ohosieal ADd 

m:tn.l*nl; non-f'ol'l'!oua metslo1 it thOJ r10re parttcul.t.u.tlf 

o i{ltU.f1oant ) • 

1'ho ~pa%'1son of tho rcso~ea·ot t'he roglcm t1itb 

· tt1e otho!" ree;iono ot the u.,s.s.a. htm bQon c.J.von 1n to~o 

of the totali.J 1n table Ifo.l.,1l 



.. 

M~·NERAL RESOURCES I SIBERIA 

R. S. 

~ 
-~ 

ARCTIC 

·-' 
,.r"../"./ 

L. SINKIANG-UYGUR A.R. 

OCEAN 

Lap tell 

Sea 

~ Hord coal deposits A Natura! Gas 
W2 Bro\IWl coal deposits Fe Iron ore 
• Hard coal Mn Manganese 01"1 

a Brow" coal Cr Chrom~ ore 
..., Shale Cu Copper ore 
! Oil • Po~metallic ore 

Sn nnore 
HI Nickelo,.. 
AI Aluminium ore 
,.. Molybdenum ore 
w Wolfram.,. 
~ Mereury ore 

Sb Antimonyore 
Au Gold 

• Mica 

* Diamoncl8 
pt Platinum • 

400 s Sulphur ? • • Miles 
P Apatites' Phosptiorites 0 IGOICa 
• Asbestos i=I=C=*>=*=""'==~ 
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,,,, ,., ~•:·••nr• 
the sovut Untoa•G fuel .a .,..., eepllts ou bet. 

4lvllo4 bF a oeta!.n 4osroo ot cp~odeatl.on Into tb»ee 

acmoat the BUHpeu pot ot t'bCJ u.s.s.a. (:l.ao1u41»ex tbe 

t.ll.'ala) • Koeakhattm f.U'.I4 Co.thl Aeia1 Sibel'la ant tho ,_.. 

Bast. Wile faa• zone eon!.lUmes noN thgu ?OJ ot tho ft.lel 

z-onouroot.J need in the soviet Unlcs, btlt hao ltm!to4 oupplt 

pooslb!UtS•• of ito O't?D• The sacond aou io dlu'Otn,a.alsbe4 

bg a relA~twl.J' low eonmanptlea of fuel Gnd. onorsr, com

puo4 to 'the first oone, otJ&l ia able to oove;r ito neo4o 

lrOlt ite ow J"Goo~cos.. aatuo.1 sa•, oil, coal m.t4 b.J4ro-, . 
olootrto PO'WU• 

Die third eou ooutahe :tnOSt of tho fuel ant GltO~tBf 
,, 

reaouroeo of the u,s .s.a. Slbei:-ia alone aooowato tO'll about; 
' 

ono hGlf of the noticm•·a watel.' powol' reeourcea, ore11 ono 

ba1t ot tho knoma polo:;ical noovooa ot oil ani gas, end 

®ova 85~ ot tho polostoal resorvoe 9t ooal. . Oaoo. ct t'M•t 
- .. -. ··--

ft~0\&'0$8 OM .lJe v.so4 at coda 1owu tbaa eleawhlre in the 

soviet. UD-lOftt U the teOhMlosf.Oal p~robl.ema tll'ieina hom 

tho olltatltio coditlou 01"0 ee.lve4 t.. &t.berir.h 

ihl· ••• lind waa the 4laCO'fN7 ot ~ unique oU f.ltl(l 

pa tietl4e ·of \Ten Siberia, makhs St'bt~la a blshlr p~la

!tls Hsion ~til! t!uf «•••lopment of tbe· oU ant natural eaa 
iMWJ'r¥• \1QJ'a aa4 m.urm wen fouatl to radua tho co3t of" 

COmtUt.lOt#.oa 0!1 ~leotr-lo etat!.cna. 
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It UN4 to bl' eaS4 ttmt anon 8lberta ha4 a tm.t. 

qu poei.tloD nlatiw to weotuit. Siberia b. tutJl ana oneztsr 

poknttol.. fbe .prcoeediusa ot the· Coat.eeu.oe cm tba l'Jova• 

l~at ot Jl'Otaot1•• Poroea lD Eaaten SlbeJ'la made o 

gold -.n -tht·. nsiona of Baeten Sl'berta NPftBGrU* aa 

eDUG'" an4 mll.lera.1roaouroe po'tent1al that le ulquo 1D the 

wora,.14 
~jl. 

Ill the soa1t of ·f'wtl eB4 tueg neouroaa GD4 the 

4oi.,JN'O to Wh10h the ~oston So ea.towe4 wit b. them. Easterc 

tllbt»ta to .sA. the tuot l'tlllk SG tho u.s.s.a. • tee e mea 

tim&o ovor tbe o•be?: tro6J.or1a ot tba uoWltq,lS - tmmt 

.,..., wao S\ipportGd b7 G potsp Gf outhwi.tua who _..ota, • 

~ern SlbtWta oontcd.no aJ.most one-half ot Q11 the fuel 

atltl ()M~D' reao~oen' ot the u.s.s.a., bcl:w!laa about. cme• 

bal.t ot tho ratural :reoou.roetJ ot coal ant mfll*e tb.an ou • 

tourth oft~ hfd_ro-e1eotrtc ~ocatlal.•U 

the 4o~ to whiCh Dutel'll S1bfa11'ia 1e npplls4 

w1th ltG o;u t11e1 aA4 onerst nsoUl'Oas (la termo ot 1965 

oo11oumptiOD leVe1e) 1e sown tJ.mtta Gft&ter than the u.s.s.a. 
u o wbolfl end SO 't~Jao tP'Hkl' than the s•opo• p!li't of 

_,. 1 fll!LI ill PI ' H i¥01 ii"lli I i'l i iL 51 .I J 

14 
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the ocu.tat.r• .tD the soalo of ftl•l atld enwav a-eao~ 
ttn6 tho 4ct~ea to 'tlhtch the :r•ston .i.e ouppl1M with thee, 

Eacstera Siberia io · S.. tUNat ~lc emons all tho ncione 

of the u.s.,s.a.• the fl9W1b\lt:t.ca of Sil»z-taa total coal 

aH hJUG-p,OWJt HCIOU'fOH (is tOQtcJ) Ul (1) ~~~ 

z.oaourno ot we.at 81•1tl uout to 15t0 m11110a tonnea • 
axd (2) ot Batten 84btrSA, u.o million, tormea. fh~ 

coal »eoeHea, in w.n.m. Sl~ia •• lt.4 mi1Ucn touneo 

act ·!D Baeten Si'btl'ta, eo.G 1nlUloa tonnoch eG· aouthaJ.tD 

baaJ.D ot Slbt~le. ocoounta tor 1091 of the to,al U .s.s.a. 
coal ""Of.JIIOGB• lD tOI'!rJUJ of reeOJ'ftGI the !.wsJZetok Daeia 

ocmta.tDa 35,,,_ of tl'le u.s.s.a. •eoo1JllHa, tnolutline cOTU 

tttu 6iSi ot ~be ookUII cool. In 197St eoo1 ~oauctlcm plaa 

·for ttuenttsk Basin 1'/WJ 1J5 mUUou tom1Ga• ietimatG tt# 

1990 le 2001A. to 22fMh. tonnea with t•the!* powth level ot 

400 to 500 a1US.oa \ormoo, \"'M.ch w0ll14 be equtvalorlt to JSO 

to 450 1'4U.11on tonnao of oorm.llltiO»al tue1 unf.to of '1000 

k$J.o-ooa1.
1
' 

fhrt 1t\Uibaa offei"S oaceUeat oppOrtunltiGS f,. Dt'l'iP 

msnsus coal ro~wo suitable tor ourface minins VJhiob has 

,.Sata lo· 15•) m11llon tomaea com.paT04 to 1 aS.llion tonnee 

o:lGht 0%' tea J1laft asJO• In ltf2t J2 ldUloa tO'tltleG~ wut 

et•1~4. BJ 1990, thiS sha:ro mQ· l'iet to 100 atllton 

tot:U:leGt Gn4 f'Ufit~:r to 200 to 220 million tonnea. 

1T 



Lion ot tho pCJ\1'R atatioDG wtth1n tho .Uovou~. 

task u4 itt~o an4 othtl" SS.'bWSaa eltl\tlf might bfi eoa

Vftie4 to utural gas tm4 f\101 oil ·to a-e4QU ell' polkttcth 

Siberia DOW Wid abwt 40 mt1110A toMM of Itwmetok O:oala, 

thle coal consumption ehouW bt ft4Qce4 to 20 to !5 dllioa 

tonnee e ewn len.. b GOuttten ponte of ~

KNJ· aal. ,poaslblr ~- Kttlel'ovo ob1oat nttght bO ;ralaeA. to 

)5 allJ.,iOD totm~a b7 19M (it uoa 4.? •lll.toa toJmOt Ia 

1-9.65). 

the omn1 pontoa ot S'be%'1a cu"Jnt$D8 •oat ot tho 

h~·lfttl'lo nsou.oe•• · Coat slpi:t!enat ore Yenuer, 
tb• lonr __. and otb.e ~mama ot YeDinJ' beab, So)'Ga 

ad Ud•IU.ak atatt.ou.. ?.'he oapaot.tr Sa 11.22 m.tl.llca 

kllo.watt boea. ~be !i'odutiett of the .ml441e Y•nt.•.r 
1 

~laOtJ'S.O. etatJ.oa 10 25 to 26 billion kilowatt botate.• 

~· aalD fuel ia ooa:L tor heat ard po;r111 tn the S!l:ta~ 

ria nat1ou ofl-.lt-Mh!nsk Which potluoa 601 'biUtoD 

matsas.o to=ea •• b~ Krar J8SI b &era•ovo ob1Gd with 

TO& of all tho •'JtipaGlua iD tb.o restoa.. the nnm ot 
the J:l.'kutal oool basln ic ,eatiraQ$&4 at 76 •. 2 billion tonneo • 

. Atmual output was 22 million tomaeo Ia 1&70 an4 lt wouH 

tt1oe to 57 mllUea toJ'.U'498 b the futve. Escepttne th1e, 



1? 

h'raatUJ PHWMG )0 miUioa totmea b1tnnetaoue al4 ~ 

ooa18 tram ~BvuUa Gutcooa•nt. tvsus-r, ~- au4 
~ ' 

othu .. ....,..., ot· 24 t)llllon to;unee. ~ annual output \IU 

5.6 bll.Uoa tormotl ln 1910 anA would &-I.Ge opto H btlliOJl 
. . . 19 tormes bV 1990. · 

(4) l\lll.lf· a1Ai111l..lt iiiiQlJIIIGI 

(t).Ja.a IS~iltll•• ftl• nte ot srmh ef u-on Gni 

ateel in4aatrr •• 4Sl u 19?1t 40WD fl'om the nte ~ tnor•na• 

ot 5 to 6JJ in 1910. Total won po«uottoa I'O&e flio.u 195.5 

alll$au MtJ.'to tonaos in 1910 to 20) milUoa to~neo 1n l97l-• 

11& iftln output rou ft'om 65•9 m11lloa toueo to et •. .J td.1Uoa 

tomute a·1911 u on etblng. steel pntluotlon roao fr·om 116 

. atlU• iotmto ill 1910 •• 121 td:Lltcm tormaa 1n 1911 aald.q 

SOY!et UDioa a larstat atee1 .pro4uo. in the o-el4.. SlberlafJ. 

oo~twt&oD to tht u,.s.s.a. 1e dvea u 'be tab1t belfm ,.., 

'ADP 2 
-•-.imtrttlnnfn_?_· JF.r _.,, .f:···••w t f1J~ir~~•.-·t_; Eillill. ~ • .;.,_a.,·ur•tt•;wr·_Pi>;t·•_unt·•.tt&taarliJl :.· ;J:i•-•~-•,n·an;; 

fiUlli t i'~ t II'U•rr li!mi!Uitif w•!l' 1. .•. I J in i i Ill! liiU. I . 5 

19&5 19?0 1912 1915 Plcm 
o!i!llifli!MW.IIIIIJillii!lllliiJ Mill ll!llillf!tWi.li-J 41!1111-ldllll!l!ILI.-·1-J -~~IP-11-i --·-f - . J 8 II!' 11i .• l IM i. W , I II .... rW Iiiii !!1 ·u F II. n K i ! II . 

1 
a 
J 

' i 
' 
' a 

x.oa on 
Pi; lftA 
OJtwtt steel 
CW4t 011 
»tuoJAtqm 
natUJtal au 
Coal 

••• ,., 
u.,e 
1.-J 
9.4 

, •• o 

''··· 

14.-0 
g,o 

iO,S 
,,.2 

••• o., 11.0 · 14•1 44 m1llia 
otibS.O •tan 

112.o 1sg.o us.o 
8'1.o• 132.0• 156.o• •i.D 'b11U.cm 

kilo-watt hn. 
IIFI·.·.uutf1'1f.lll.r I .ill l.<ti(.Mi!IIJF PlUl.J .Tltl.U.IIi.!ITil .1.111.11 II'IIIF.!··n·. l ... 

SoUNt• ~~oc~.~~~ ~:J;·JilhY~·=~·J:::·ii-rlf: 
PI1f,:Sf1-lfl• 

.. ill' li I .. ·"1 I ; . I . ILl I I I ft I I - ·a 1811 ·- -· 



(il) ar.dJ ... qs, fba Ol"u40 on output lncHaQ04 

at th• ••• Qt 1Bt tM aal\t• u in 1910t on4 _.•aou4 •o Jr2 

Qi:Llioft to-.s 111 1Vll. 1c 1912, tho soal \Wai\J 395 al1Uoa 

tonnea t.m4 Sn 1975 it 1"0$0 t·o 496 mUUol\. toDUa 1ft tbe 
. . ' 

u.s.s.a. ae aohlovetlOAt in hat sttJet>s.tm tle14e was tb.Gt 
' I 

thG pro4aott.on ~ !\"om )1+4 aUllOA to~ 1n 1970 to 
. ' ' 

44.a. tli~a.~ to~a ·in l~• . file ou.tpat ·ID. Staotlov tisl.d 

rose from. 3•5 to 9;5 mru~on toWl&B.- !bo seooa4 l.Qrgeat P'1"~ 

4ao.,t 1cm awt.ewt Ia hd 8lbe71BD fle14e J.s 1!'1.3 · tlilllon 

toanes ill 1975•·; · 
. ./ 

(SU) DttJI:II, QUe ktu:n.l sat s-o4uot1oa IJ11971 

rose br 1~. t..e, 198 b1ll.in oubio utOJte in 1970 to 212 

b111itm oubic motue on4 b U15 it \168 J20 bil.J.Son Cllbt6 

metero. tbo priaclpal Ute:rea.ees oro to bo nch.towd la Wtn 
S5:borle ~ PJ'ociuctlcn I'OM from the gle1\t t1e14 ot lla4vt•· 

ahk we.a to at-' iil19?2. · 

(11') Gall! ~e ooal m.in1us a441tlonol oepaoSt7 ot 

17.4 aUUOA tonn.ea \ft.lO t.nau~ted iu 19Tf.t nn4 ~oduotim 

l*ooe frO!!l 624 mtl;lloa toDDOa in 1910 to 641 ot.llton tO!Ulta 

ln 1911; the output ot 169 million tonnea waa cokl'n& aoa1 

o134 4f2 mtlltoa totmee woo etenm coat. Stbal'ia •o output u
eeast4 b, 112 mtUS.on tonnee in 1960 to 199 mUllon tonne• 

ln 1910. 

(v) .lltiS&&A &WM:• tho ole~t.-s.c pG\VtJI" pnentlon 

JX>Q tJ:rom 140 'bill1n. kllentt b.o..ara 1a 1910 to BOO billion 
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~c-nwatt hottra llll9?l. 1D lt'll,: thel'mfl1 ,_. •. •• aso 
lliWoo Wowatt boan m»t !b. 19!5 lt was 1065 .,i1Uon 

~tUcmatt: boan a the u.s.s.a. fhe total pa~tius 

CtJ.pac1iV ot 12J td.llkm. kllcmatt hours lnstolled 1n 191·1, 

;woae 1»1 the J'QeirMfad to 190 &all!• kilowatt houn~. De: 

~ la Slbal'Ja \'fGa fl-0!.'1 ~-.oil lion kUO\ftltt b.ou:re 

u 1965 to 132 blllton ttllO\Va'tt tlouo 1n 1970. ao-

the .Wit&t- ana moot ecoaom1c~1 .__._.,..of oiaen1 

row mat~a, .tnol o.n4 ·~• toreat u4 wate~ r~oetUTofllth 

ht\w been toW\14 in the ~ ngio111 eapectQ.llJ in Sibt

l'h 8t14 the~. Ruaeta•a -tut~ Uta ·in the Siberlan 

»o3f,oa. ~ •t't'eilil<pe p~A%L;. SlbU'la 1ula beon SiVBD GD 

lcapor1i~ pcMJittOD. 

~llo total i&wecmsnt 1n economlo 4evo1opnent ot the 

saot (Gaclud!fl6 tbe Urale) cmoW1t•4 a1mcrat to 20S bll'llou 

I'U'blee 4ur1"G ·the Oovlot: per1att. AI a s-aault of hcovg iave.et• 

tlltnt, in4WlWI.al ou.tpu• lD tho Baatua ReaJ.cn tl'OO$ br u.v 
ts.mas tr• 1940 to 1960 oompue4 ws.th the total utt.tmQ1 

itlCMQOtJ ot 11 titnte 4ur5.ns 1941-.19S9, ~ induot~.S.al Ollt• 

put ~otWG4 bf 14 t1ata tn S1ber14 c»:J4_ tho .r~:s®t • ooa
paN4 tn 10.8 ttoea s.n co~tral Aat.a tNJ4 ~&eatmatcm. 21 

20 
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TABLS J 

IBROstACS OF UGIOii.AL ll1$tlt18VflOD Or OKIUA£ lllVi~ 
( f.a million nblea • 1tJ.S.1910) 

IIIIC.I1 I 1 q· ·1 1 .. f ru· .l illi II . t Jt. If 1F1: f' I ·_1· -.r _f .. LJ.I .lt.i ... l!1.i11IFP.RI 

•- tllill_u .,,, •• _._.t..,• .-u l:lt. aJilii411Wil'rr tl"k. _ t ' n_ n • _ Ifill ••lit. ,. rt :ur _ _... rr. 11 t q· · •• m _ 

1. EurOpean nees.on 
a Vrala 

:S suten Reslou 

4(a) Sf.berllm ~t 

(ll) oantral Atl1n ad ' 
Raao.khatau 

10•'1 

'·' 21.4 
14t1 

6?.t 
10:.5 

22.-J 

14.5 ,_, 

,, .• 
9·1 .,., 

15.8 

9.1 

63., 

?.a 
29·5 
16.2 

!rhe fo~ t\"H- oot10 of the eaviDSS that can be 

achieved Sll BI'Ulua.l 4ovolopmont d production costa U eftO!Jg 

· tnte~ntve i»4t.'Uitr1M tu"e 10Ctlto4. ill ceG'inl Siberia ewa if 

-

lt 1G based on lotJv~tll raw atorlelth E1e,otrtcall.7 omolte4 

nlebl coots 154 nbleeo t=• elumitd.um 29~t50 .. rub1ea. GJBth'

tto I'Ubber ao,;o wbleo• ert:t.f'fA,!al tlbre '18 ru.blee t:m4 &Jil

thetto Jntairla nD4 JlaGttoe 26 I'Ublea o torme. 2! 

.... 

ill the 19301
• ant parilcularlJ 4VinB the ••••r ot World 

lie lllutli- s10ilft4 fOJJ fto bUSO ft&GCDIU (1) 'rho tra4l• 

•• I ¢. 
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,. 

DISS 
338.90575 

V541n -1 

lillllillilllliillilllllilillll/illll/llillliilllll/111 
.ft TH4371 

WON· out of .etep WSth the_. OiiDhaeia o• cu. sae. ChamS.• 

c·als oDd eleotrotd.cot (2) '!he dtf'floultt•a of !ftclu4Sns o 

a ne•J¥ mo);)ile labour toroo to settle peme.nentl11n Sibe• 

na. ~ibe!a to as.vea tSGJ&ntiellJ a.n aareo.rd.aslJ JDpor-

. tw role tu. tbe COrJ\d.aed· output ot sovlet !rulu.ot17 and 

&plOultttN end. han t~aae4 at ldtcust tour-fo14 over tbto 

J*l"1o4, accor4illl to U1e Rueslan etattat1onl cclculatiou. 
I 

the ~....,S.lbiWioD waU..-oa4 to dlat1ftgu.illhed b)' the 

hisbest "'•1Pt•traffio .iDteooit7 or f'.Ul1 rail-l'oa4 in the 

u.s.s.a. In4usta-tes ta etch Sl'DWS.. apec1alhe4 oon•rtbute 

btavilr to the fomation of the sovlet Uuon •• mote.rial n
souroea 'ba1Gtlot• \fleatttftl Bibo»ia1 I01J uample, ohtpo to 

other ftCJioa of the oount17 mon thnn halt ot the oubotaa

tlal plu of i.'s BJ&I'kot area all4 meat. St.~ we siwn 
prica'iC¥ CWeJ> Auelthotr.m. tUJ4 Cenba1 AsS. tnncu'Jurco 4ova• 

1opment. Sibart.a•a abaft 4a tho tot~l capital tuvo.Gtment 

4vtaa the 30 ,._. eiue the otorc of the firat fivo-;vear 

plul (l$2&-Ja)· wa.a oa to tvto peoe11tase poblta h1ahor tbo.D 

tho~ ot ~-an !lD4 Coat&oal. Aala•2'TH-43 7/ 
ltl19401 the fuelt.ad.u.st:r,-. olectl'lo po\11!1Jr, terr.ous 

., 

and DO~·l'J'OWJ meta1.10J'I§'t 10~ and WOo4-oJI'OOOOOinst 

2) 



aooo=tecl iW JttJ ot aibea-San poaa J.eduotJlHl outPQt, 

~ thaD tho • ..,... f'e tbo Soviet Uaiem u a eo,... 
ftratlJ', t~e· obuutonu ot -~ na~ 1ft ._ ~ 
r1G1e b f:WOUI'Gblt 1cK.uationu ee"'" bf tho itm:)_a.,O;L~a 

&'aU~&4, tbitotl:fublo o:a1ooiot1l ait~itls conU:tlOllo ad CU 

tm\UtlbUltJ' . of Wt£& fu$1 rmtl m»t'Q mGtwtola matte pOGSJt• 

bl$ 'he 4ol'Olo~ ot reocUNes at c l'api4 nt•·• tecQJ1418t 

id~&al occplexea bo.ft bo~D cot up tn ltftU nth c.4~ 

taaoc to ntrtlct tho natnl'o~ J!OCour®o f• tJ'ant:Jh1,t;eom. 

Gl~•Sa•s sbo.n .tm. the Sf'os:l bt~r·~el output ~-~ ~ . 

1t5$l 1n JSU to '~ in 1940• ID lNit, ia ot tbt· cou.ett S:a

au•Sal. out9'4 was cmand bl' &ibe»le. lrl1910, D1b011t.au 

lr4uatJ-Se.:L ou.lp.at I*CM to 15; ot tho total. WWJt~tSAl out• 

put o8 tbo u,s.s.n .• 24 

Slbeie oont~4 to plq t.m ~b3 wlo in. aup-
. ' 

pl~ ootll ~ t.Sm-.. lttJ ehaWG il1 tho at·· ot c~ a-on 

fr¢l ~~ £a 1Sll' to ~~ ,ill 1S65• Oil. u4 ~ ftGO~CU 

cooll!l:lo41.1 alo:JS \iflth tho oV'Q.ik\oilt.t,- obaGp ooal ~«l 1946 
to UGO b01pa4 la. thO ~an of gl'oaa. iaduotJU.o.l o~ttmt 

of Jeu.\aa a1~&a b7 J.3 tsmoa,. Beotal'o SlbRia bJ 4•7 

t.l.~e tJl!4 ~bQ u.o.D.n.. ao a aolo bJ'; s.s t~•• S!borJa'• 

·ftaft in til» llatlonal Oll~Vtd ot bd~ nil ?G b7 1960• 



lieu atmual zrate of SfO'W'bh in bd.uatrial output 4•11ls 

the aew~e plr.m 1959-65 was t.M ~ \91th tu 
nat1ono1. &VW'age ot ~. lD 1961-£5, tho t:rad1t1oool s~ 

.:o1atl 1:lduotr,.os (coalt troll. ll1'l4 oteel, fJln) 'hail tm e;~ 

o.nnua1 rate ot ~owth tht\'tz waa a Uttle mo.ve thtm. htJ~ ot 

the a~ t• all tnfust-ry, &.!14 ~to 4~ lD tbo rata 

or pmb or· el.ectrlO ~·· oh•mtcale ana mnobtne•hut14tas.2' 

A poizlt that clearlf ome•se• :i.Tom our 41oouen1on sa 
tbat Sib&l'JG ~o otgnltlcant not onl.l bocauoe ot lto oubnaa

tte.J. contr!butiono to tha fte\.tional OCOnOin1 bUt eloo beCB\lfM 

of tte immonoe pot~nttcls tn tbte ana. Det~are hea bootowe4 

Sl~Sa With Jt1cb Mtural rcteourcee. bee reeoUI'Ceo pov14e 

the baals fe nal:&H<olon ot .all tbe uptntiona of tbe soviet 

Union •. au• the aatu.we etch hae oDdowe4 the rag.tOD Pith ouch 

enottmoua m:tural reaourcam baa alflo created tormi4a.ble obsta• 

olea to thot"' utlliaattoa. \Jbat Q!'C tho problaon tho natural 

envtrcnatent of Stbert.o poses to tho cpeeq 4ovclcptl;Qnt ot 
thie r:·ifh ~'&Sloe ant how these ~oblome WlUbnco the dova• 

l~n.t prooooseo in St'M~ia ee eo:ne of tho loBt»O ohioh wUl 

be eaplonct 111 'ho n:l31nlng ohapt~(h 



CRAP'fER 11 

TRB IZIFLtltmCES OF TUE CLIMA!I'E Oll 

LABOUR SUPFl.IX' 



the creation of tbe material aD4 teotmolosS.oGl baate 

ot oonmumiam .t.n ,. u,.a.s.a. ftquS.ne the fullest pcealblec 

lift· ot the couatrJ'G PI'04uot1ft tea-on, part1olllcWll iHlOM 

lD tho eaeter .,... wtttoh p0e0eae illoalcul4'bl4 nntUJ'Q1 wealth. 

A 1t.Dtae-aoo'- ezploltatt.= of the illeuauatibh ••ural n

oouroea ot albt•la r• the btuaettt ot tbe mttcnal oooncm,

!'eqtd.retJ tho OtJPPlJ ot CilCOGJ.ft labour tore., both Ok1llff4 

ond QD8k1llt4. thie 1s beoauoe ao Lam p\ft tt, "tht tiNt 

pro4vot1vt torot ot all maltJat 18· tbe worker, the labo@lq 

QQD··· 
~ent ot the teolmolostoal ana oot.ontltic o.sa• 

Diaatioa ot the kdueb1e1 pJto4uct.t.ea lt1 Slberta Mqu.!J:\te 

mo:r:t leboe pOVIIt», pal'tlou.lGrlJ tb• auxtlt.err taduatrtee 

ned uaw o.bout ,. ot tbe labOur p0111r. The ao1ant1f1o 

impo~ot aall. opeos.a,u, Gklllecl mtlD£\80meni ~• tho 

lGbOur pOIU ia bla irduatriea but in Siberia, tor oout••• 
. nGllce of b4~iol oo:nploaec tJlth '9'011.oua equipment aJ'l4 

aaclliolra, a apooie.l.k.e4 labou fGI"Oe ie aa8ont1Gl to btl 

~anefttl7 t\eplop4 1a. tho 1ooat1ou.,rf 

n I 1 . . I . .. lb . i ·1 ll· 

26 QQott4 In a. J?oat•apt., -ae bob lema ot Ut Ub1DS 
the LleDpowr of Stb8r1a and the Par Eu,•, !fit'liM 
if MIUI.&II• Vol. '• tto.6, Ootober 1962, p~; 

21 lbH. •· P•21• · 
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fte tlemantio fCC' bbo• 1». S1bor£a bav& beea ~»' • .,. 

lematloa1to Flmt17, tho do:.:temi !Le 9et~1 ~&\- .awQ. s;t0\1lt.tg. 

Owlq to the bareh oltmutic oon41t'ou lb the 41ffU'ent . . 
Q . 

»ostone ot. :a.•s.• 4itt~iua onl7 1n the 4epo• ot b.ia'U. 
'· 

AttN tUJd ~•au• ot the poool.1ar charo..ctor ot th& smt:urd 

Huovcea- 41atrllttlt1ou 1G St.l»rla, 1ndlv1d.wd. laiuatria\ 

JllO.Ieo'te GH tm,prof1table.. ftlontee 1 it w coce~ to 

plao til~ · clo'lelop:ao~ of a 1.1.W'Dbu t;f iri"&61'ato6. 1Dduatl'1a1 

tm4 poSQib~ Q#icu1tn»a1 · prcS$c1r~h ~.u stftB ~imf to 

4~n4& fat! e~oWJ lnbot.G' t~e i.e Yariad · tt3'raiu t.U1tl 

aeltcto4 loec.t1ona w1tb hal'flh cl~ottc conctttioue uh&N 

nat~l e'tlemcnto tor tndlr;eno'Ut)' populettou could not 

arise. seoomllJ'e tho 4ovelopnwnt ot Sib~·~ lntluatl', atd 

eleo ot opi.cultUJ?e boo to be hi;sb.ly ce.p1te1 t:teu1w as 

of i.MV1tabil1tJ• !this kt po.Al.J 'M04Uf the ptt060QBOEJ 

emplOJ94 in Slbwian 1nd®ti"J il'&qulra e l.tutge forco ct 

ptcked .a%14 tJp~Olall,J ak!Uod labour. fbl'rdlJt tho p:ravn11• 

iDB Jlerab olSmate 1D Si.bo~t a naceGD!tates tho 4ep loyment 

aat. 4ewots.on ot N1at1ve1J JOWQ8 ant e.uptic lebolll' torce 

capable of pu.~rtlc8 ta1 GWJtolaet wOI*k in a4ve!'se envtromncnt • 

£ack or Uvua toolll'tloe \d. thia tho re~:&on would aloo mahe 

it 4ea2able fa» attrcsotilltl VIOl'kDN wf:&bm\t tG...""\117 enoumtt

ranooa-. mti~ nooeatttul d•velopt'IOI!t of Sibertaa Haocces 

req~ o ~:1 ltl.rr;o, NOUZ~tl an4 4e4loate4 Okillefl labour 

fo:roo• tho 4eflonent climo.ttc coditiOJU\'t ®t as fl d.:u;t,:~Etl"' an4 
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the moat a4ve~at fGOtott upoat:tus tho plaa. propoas in the 

economto 4ew10patnt of thu vtta.11'ut;1olh 

(a) at~tJiln~l lt.li~J£, a&&!l£&11 

the labotll" p:roblem confronting the 3o91o' p~ero 

~ Ui'bGJ.'1a 19 tho reoult ot cortein h1a1iorioa.l and mtu:ral 

tactc:-o. flwouataou.t tho poot centt.tr1os, \ho ~ clmatt.o 

ootlditione r1ith tr$oaitlz; temperature and tho GWoep1n,z cold 

b1t1na Windt:~ bavo 1nb1bittd tbl3 oprc::td ct o-roD o O,bG%'0t 

population OVGJ.!' thio ~cot laud ma.ns with. clJce-to 14ont1f114 

with the Arctic re61on ond 1"1-ost,- t~inds blou:1ug ~oo there. 

!~!he p.roblom. ~3 of creating eond!ti®o tor hmta.~ h!lbittltion 

b7 applJinG modern teeb9oloctca1 and stiont1f1c oecno aftd 

bumon b1o1og1ca1 tmd 2.1v-1r:.g ac1onco reaouoh in tho ~u 

chosen fw asrt.cu:lt~l. c~ tmuot~Sal actsv·ity to exploit 

tile natural reaource'f!f .. 

Baot atltfrla .Gild the FR•Bu:t togtth~ oocupr haU 

ot thl) total cree of the whole ot tbl1t Bovte" Union•:~ tori• 

,.,. aut ~h· J'&Q1011 holts onlJ lOS' ot the total popula• 

tlon of tho entm ootmti'J'• EVe~& thls po.~oontago ill con• 

fiD04 t'o a low S.CatiOl:Ul hen.amt th~ foWld ho.bltab~ and 

when ~ aottluente f!JJG'W 1n the aortlfll evolutiOno.J7 p!."Oo 

0808 CA.l\..4 \"/Lth some iQpe'iua to population GrOSth $.U tb:lG :rt

fliva. after 'tb.o birth or 'he Soviet UoJ.oa., 



ln the ~bon. pete ot SS.'bel'la, there. -. vut 

expensos of lt:lwle wS.th bar41J anr human hobltatlOD• Who 

population ot Slberin 1a ·<t.isu1wto4 with conoentration 
' 

ln and ~oUlltil tetma and c1ti&o apunt; dOJ'.t~ the~· 

Stbt:'t.cn .. n11-roa4 1n the oouth., Acc01'4Sng to tile, 1910 

CtMWJ (ottioial eouro••) • tb.o populntton of tbo v~ioua 

restou ot Sin.rt.a ami •bo u.s.s.a. was as at.vea Sn tlw 

teblo below. 

fABLI 4 

Par~IOU OF SI~ltl ~ 1$59 & 1970. 

d _lff!i J"tM.l_.flt _- l_lkJ 1Jjl._!feilbf t;f .Qilj )JI!?fPJ'.Jl "riUP I $1_$1 JW" ltt.~-IT.l . iL _$~ltd 'Ill: - • I 9 1• 

#llllP'rt•.n' · r - m t t ••· • uu t • u- tt± am£JII'lli atttOLl ·uu.n· 

1970 
~~·t)·tea·w--.....- .... hu-1i'FIP'itl'i1Millliif.J~ J:-·a_JQ .• Qi 81)91118·-~······"'~ .... IF(J -lfff?11•r••l··y;pM 

~nt S1borta 

Eaet Sl~Mr!e 

smet ~BDot 

11,252,000 

4,473,000 
4,834,000 

208t82ft000 

12tllO,OOO 

?a464•000 

5,180.000 
24lt148t 000 

Jit_n .·ITUf F fl 17· lill _l OOfll.lB(.I'fiEI-IWlll.l..lJIVl ·al_tl dUlL. Jl .Jahl•l It dl ..... 

source• Yiolat Conollf'• Mklla& idll lid ~~' 
(Lodon 1975lt P•1T6. 

1ll the his\OJI'ica1 ba.okg:roWlll ot ••olutloa, tho mtuw 

of popt4Gt1on 41etr1butlo~ tn S1bar!a bae teen de;temin$4 

br tho clttna'llo fGO'tOJ:lO pz:evtlili=& in the roaton. neoauae 

ot balteh olS..ttc con4ttiona tUl4 :t.opoaaib111ty of cultiva• 

t10ll t4 lau, peoplo hove not eettlact in lerse numl»n tn 



Siberia. For the ea.oo roooon the powth or JOpulotlO». in 

the l'f!(Jlon bas boon slow eve11 Clftv tho twadtns of the tO'fftUI 

on4 citho ncloQB tho ~...Slberlall z-at1.,..oa4 atrot\tb1ng 

upto Vla41'f'oatolc, 1c spite of tb$ gl.'eat demen4 for ltlbour 

tor brlnsbls the out ly1fla ·oreas itl'to habitation o.td O'eon=to 

4ewlopnen1i a.ud ex:plo1tnt.ton of tho natf.W'al roaotlt'¢£ttJ.. 

1A tbG tten Siberia, tbtt nat~l or ~1 lnoreaae ot 
pOp~tiOD 4eo11DG4 from 20 •. 9 per 3.000 in 1950 to 1•6 pw 

1000 in 1961. D'arJ.ns tho aame pe11Ao4t the bix"th J.-ilto h Bad· 

ilbaria dcoUnocl tr= 32 per 1000 to 14•8 par loco. ~- tall 

b bil'th rate b SOViet ~un RGpon is from 42t:S per 

1000 Sn ~950 to 16.? ,_ 1000 la 196?• ~hio tau J»opreaenta 

the 101reet b'"h ~ate Jon. tho f ... aoten nalon ~ecfJme<l irm 

the Who1e ot the Soviot UniOJl,j! 

• gCWif;b or poplllalioa. ~· peroontQ6t 111 reopoot of 

previouo PM'Ot 1960 to 1969, 1rJ 3iWJn in \no tt.Ablo ~low. 

. ~.MiL&· s 
fMf USSI RSINm t1IU Sl&EIUA JWm &lill,;RlA 

-l't .111-'1*,._ :11 T1 IM';Wtr .._.lM'IIiifU: t!. IJFtl_.f.'_...f,ltU.a"P"f'in-.MUliUiti'lf_f IF -db f ~llti b -ZII:Jbi!Ol 31 !$1 1 t_ !1!1 tlUMi tf _ ! --

1960 ~., 1.-.J 2 •. o 2.2 
1~61 a.p 1.4 1. • .3 1.a 
1962 1.7 1., 1.0 1.8 
196l lt6 1.1 1., 1.6 
1964 1.4 1.o o .• , 1.s 
1965 1.3 0.9 O·t4 1.5 
1966 1.•'1 o.t o.4 1.5 
1967 1.1 c.s o•a o.!i 
196& :a..o o.s o.e 
1969 1·0 o.s o.,, o.s 

0.5 
1959 - 10 J.s.,e 10.1 1.6 15;) 

........ 11\iH Jlt -·-·J~IIiJ $1 N .. W.lM;Il4j ... t_ _·• .ltP4 .• ttiiE 411 I .. ;J,,....IMP:•I'ffiiJiliifl .• 1fi IN t li .. IMU .• II ••• . . .... 



fbe ttato ot arcwth of populatioD Sn tr•n SlbtrlG 

hue· dool.ln$4 eharplJ free 21 to o.o» al14 tn Bad Sltlerla 

mm a.zs tq 0•'" bttnoa lJSJ. and 1969t xt n coop~n 

the o.v•ase anuual ••• ot 11'0\Vth ot populattoa ill Slborta 
. . 

with the onral' pmb ot f1t\pa1atS.an t• tlie u,s.s.n. fR 

tht pu1oti 1959 t~ ~970, the tolloWlas piotlll'e •nerae•• . .. . 
lli~&~ r• 'be •nt'" coutq, J.O•Tf! .tor UPa, ?.6,; tf# 

w:m Siberia l.Ud 15-.JP for ~ Slt.ria., · lhat Ia utenn• 

1~ lc thtlt t11uoh of this f#'Otlth tn stllfWiGD popUlat!Oil baa 

taken plaoo in Ul'~U OtJilb.ee · Wli1 not b the rural GGttor. · 

~e aocentuate4 the -.voa 418Uibutloa of populatioa 1.n 
I 

8£~-

.D- to the "fff!!r't 1011 deaelt, of popubtSon nnd ol• 

rate ot gowth,. silleltle bas B.lw~a 4epOniie4 on ettbcw natomt 

lil1a oentn1 &Mete, the. Vo.:&aa region end Dtl..auonta te 
• 

in3oot1u ot laboUff a.!Xl ·other men t.o won ln tho GreQQ ot · 
Slbena taken ap .,._. 489a1epment. th1.o 4epe-ndonco on out

a.tilt restoq ;zflll tho G\0P~ ot labotA' to mtate!n D1bor.t. u 

<levelopmani haa create4 ua, o;;m poblem w~1oh hWJ ooaw:e4 

much ~e 4iffioolot ~acto•• tl':io. PHbltllt 1B kncnm lG the 
Sovio\ Unton 80 •lo.bOUI' t~o.-11 u4 Q)taotilneo cGlle4 tlta 

'fttllt#lt ot labOt.&rlf. 

11;1 INt'FiiU •Wlrt!>1'f! L . ". • .. 1· !Mil 



the ~.-twa of' 4ePQJ!'t1Da alpcnta in Dumbue an4 
r 

l..,natb of nq b c1tlea (1a Pf'N8dQSt ot 4epu-tu:no) u 
4uor1l»4 in the fiavn• as.ven 1ft the accompQJ111ua table. 

- <' 

JiiLti _, m• Jl'l$t _ 1!. Ue-1· '11: f*".t ·111 M'ZIIilll t.F$1 . I Tlff1_,&. l"if ¥_: I _. -, . ·n:'l'llit .. l'ttL 111 .·u 

!Mutll ot etQ · Citha 
{i£1 l'fGS.) Ill '"1111 II.H H !liTH liMn .• In .ii.1Uh._. I J !J II* I rn *OI!IilW . 1 I 11 f lillt .. ! !' U 

S.raud zmsuoYO , Diva- aaro- Kaea- ~ 
aom tak uak -~ 

iot .... . WT n· r··.r riP I r Waw _n· IIIJ ~-~TIIfPit __ illl'1M:t'lP11Pt••••Jt C t'.J PiliP ..... , .. -· •• J g· • tl • $ 

l ,.. 21 _,, 41 29 31 J1 

1 to 2 J'Gaft. lf 11 23 24 . •. 16 "' 2 to ,,._.. 10 ' l2 1) 1 .10 

Lea a 'thaa 
3 , ... , 

" sa " 
,. 99 

3 to 4 ,. .... •• 4 ' ' ' 5 

4 'to s ,. •. SJ a •• •• ~- • •• 
t10H tba 
S ,.ue witil 
e.ct1VI.ttte Of tho 
o1tit• 

, ... 12 21 41 

(b) illmll.-r~· . 

the heavr OtJtflaw ot int:U.vtdu1 rt~cttono from Slb¢tr1a 

baG te-nded to Otmeel the beDOfito ot o~i£84 t~!Gz-at1on. 

!he· od~t.t.OD ft.tom bctb Wooten. Mt1 Eastern S1'tJ-:)r So. •:x• 

CQf:d.s the ~atton o.nd 11l gi'111n&; Desattvtt mt.GeiltS.on 

btll.a.al.ce s.n Gl'bor!a. lltt:'ino the fP r1o4 frot!l 1959 .to 1969. 



th• pOJQlatioa ct .~ s&bel'la 4toline4 ~' ?ee,ooo. 
ftlG aet ~atiml ba4 the •ttect ot o101rtns the •"ttl 
ot population in Sllleru. sc -.t on peHellt$138 btloto, 

~bo oh-. of BGGlera Slbe~ia in the ratiOnal total, Nm1M4 

"'"e47 ovor t~ b..ot 4ooa4e ant tht&'t ol' West 81borsa 4cto• 

~4. This out4i;t'atlou loot 18 penone PG1' 1000 popu

kttoa• aDd from 1961 to 1969. ths :rata was 40 poro.ans 1o 

a 1000.. Basten t-t1bot:tiG batt in fao'h a not in-m~t1ou ot 
5CX »>r 1000 popul.o,lon *Tom 1951 to 1"8• turllirlS Snto a 

not m1~at1on ot .21 per 1000 durlt',s the lt'O•a. %n Alter 

~. l~vo ad Chita Oble.ate• tho total population ba4 

be.pm to 4eclhoa rttt5ult ba!as ·tba' ln. 196) the populcltton 

c»outll ia G&at tsltwa.x-14 baa been e1plt1ccmllV o~ tmn 

lu the nus or ta tbo u.s.s.a. aa a ~hole ani u. 1969• 

V'inWlllJ' ' ao po:.Ttb \fl't:.Uf rooo'fd.et 4eap1 te tho lnteno 1ve 

· 4eYelopment _pop~ of the ot1 etd aattll*al SilO roo-ourooa 

of W,umoa Obtaet. A ObGJP mt\Jl'al 4eolt. 1n tho rato· ot 

popula,tOD pAth baa al.uo bee.n l'ocOJX\ed 1a tha lcu1t to~m 

,-ears . in East S1bef'10t 29 

hcaP'lfiS t~n Ohlan• a~ a s1D,Slo Gf.l)ortan 

obl.ui hu had a st.to4J positive aigl!a•toll balal'lOih On"" 
ln 80l'lt ,._.. \hen baa nen ao ~tlon irlto Mutu 

... lUll L I llfJ11·1111·11 Uti li ilii J . i lilt' U 
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Oblaat1 ~UD.ora»ak ii'QJ' and ltlt'a ASSB. tho bBJ.auca OllD 

'be aeon iD the tublG slven be1M. 

WAil& 1 

U~lOD BALAUCB DUBim DB BltlOD 195g..60 
(lu lf'JOOa) 

•·ltn··~ii£-1 i···n_ i,.r .wJ t_n·t .. t.t~••q.MJJ~-IIlfnWiif a·-a·_ •rr·•wMuM- •-•-•r•::.••••••·: *-••r .,....;'*-.,. ....... !4,,_,a·n ·n•••• 

_ _.,11 .Wlif.if-·d·r~··tJj __ )Rt •• JikAiMI ... I.JlUF .• Jf.lt@J·. OW-".'-*•·1111 UIUfillD1,1_8_Jif IIRf_. d _Uf f p· .... 

Alts:qritrar 

ttlezortn'O on~an 

novoaib~ O()l.f.lBt 

C:Jat Oblan 

!=a O))l&n 

~o'bs.an 

van Slbtl'Sa 

~JRUII'Q 

Ir'ku.tek Obl.Mt 

Chlta Ob1ut 

~,., .AJ$1 

!\1ft ASS! 

Baeten SS.beta 

IDEIUi SlBSRJA Cl114• 
~mn uasau · 

+ "' + 81 

+ 13) 

+110 

+ 62 

• •• 
+ ssa.· 
+259 

+ UJ 

- . 
+ 24 
+ 21 

.. 48J 

• not in01u&ii\S Wpmaa Obla"• 

.• 358 

•1J6 
- 201 

·• 1'11 
.. 99 

-965 

- 249 _,,.. 
- 72 
• as 
•· lG· 

•916 

•209 

• 49 

• 6& -S1 - 'S1 
+ GS 
• J49 

• 10 

• 29 -76 

• 1 

+ 5· 
•• lJ 

SOUl'o&t mmssSR 1961~•90.2-4 from l.tl• .~arila, ~blema 
ot Jrcn71ti118 Blbtu'ta mth Uanp~ll'~, ~a &IRDaz• 
Vol• UU, io.lOt Do~~~ 1tT2, P•G?z. 



'' 
rtun.l nqra"tltm reeultlns in 4ecltne ot rural 

pogt.llattou .1a ~e-n m ooat r~f the wsloDS ot tbo u .s.s.n. 
llu.t it 1o moat &Dtoll01ve in. ·n1bOJtla• tbta declttD of rural 

populatlots ~ baeD aefl8&1ft4 • ewnl teo!uilqueo An the 

~~ la:Hulr W:Jp1J' of Siberhr· ln all of them. thor<> ha4 

boon aip!.f!c- lQ~ GhoJY-tage,, elthcr..&gb. it V""..::P1ed fi-= 

roaf_J)ft to l'ogiOA• lJ1 1965, 4\Wi»g tlw mue.t a.ot1VO far::11J'l{J 

~nna. tho oolleotift, t:.wmu of SS.oorl.o could moat onll' 6~ 

ot thew mcmp019U fttuJ:reroer.ta., and 1ft .Gn£irtelnl atbort"', 741:3. 

V •~'•• ehurollo.V an4. L•l• Si.C'Vo~ ~1 oonpe.rlns 'tbo potent.iol 

totol =fl~ time end tho ~gZJ.ttiJ. labour' :t2:0G<la o'Z oo11tto

t1w ttU-mn 1a E&atarn fla4 litstera Slbor1G1 foun4 thtlt thO 

r•qut»omente wre tteU.S fll194 ot 7G~ allA oa an. awnJJJ. 
4urtng tho J'GU' the total avo!.lt~.l)l4 lo.boa waa on1r 51)1 to 

,. in tbo pee.k CW.!aGJI HQ.GODt)O 

l' ••• 2&Gl.GkflJ'B et11 L•»• Ami'OG~lr.ikOYGt GO COmptQ'e4 

tho aotual ana. ttormtlti~ laboUI' !Jlpute iD Qgrioultu.t'l rfoutli 
•.. 

tbat f6S'i of tfdm labour· DMU \lQQ· 'be~ fnlil1lo4 ill we•t 
Siberia ad to tho ••ent o£ 841& ~. Bact Si\:Jel'S.ch Jl 

~- M3~Lt7 Of tho SOVl$t aJerbts to SlbeJ~ia are 
mot1Yllto4 b¥ D0l"m01 con~. c.torc.ttosls ot sppssla: for nl:;ratlOll 

tu Mtt aretAS td.th th() t.lO\AO.l ln1tS.fAl Ottthuok•· 'E1o aumbe._. 
.,..._ti!lfirJ q··~q ................. ,,Uil I il:tiiiiJiil11f!P.t 

)0 
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(4 those \?ho ~ OQ,CU t;o GO to Dt1f ooutJ.o'u.QtiQD po3oot•, 

ao G!ltto• hft1 Nooto 01f ~ewlo,.a, 4oea not mea that 

1i'V'ias eonditS.ona ee !Uelo?cmt. De· to laok r4 fcaotltttea 

efta ffftl a modl«NM ot lS:vtDa cmdOl't, '\hey ntun wrg soon 

• at the .ott c·s.:t~m J • 5 ,.~. 

!he b1#:mlat rJ1~e ~obl*la that the Sovtot pl,:ume»t~ 

fU1G W!Qble to aolvo io in fi.nt1ihl8 skl].led labour Co ,_.ouaiil 

fOJ: the flork ln tho Siberiau U'eaa. F~ 1A'ltanoo1 tbo ius-· 

v.-mc S&TJBflll1' coast waa ~l.e .to set ODls 8?6 co11eno•tn1ra4 
' epeo 1all$ta agauat 3100 tthioh it ht\4 uktG tloaocw to provide • 

Ot t~eot 8761 161 aYr1vo4 CAt thot. plaoo ot wot•k l:'U'ld 50Z ot 
' 

~hfm. btid lttt thoilt jobs in th0 pro Soc• ·rnthia t~o · :~earo ~~ · 

~m. Ita 19691 1ft himu-,, 400 4octea: .-rtvo«.. but u 
,. 

t~ grobll¥0 ot ttkbO.- turnowr11 111 Siboztia Noulta ·ia 

10ca ot mi1Uorw ot rot~bleo annuo.llft 41atu:rbo tno plan.'lOd 

4G'f01C)pmom ot the "eion ant\ tics don onor:.:1o~ e:lp~:~al s.n. 
wetmtun in a4vonc~s Md 1Ultiniohe4 PJ'03ects. 

the problem ot ohOlltogo of ltlbour tn aan$~1 and tntanat 
111Qho1# tt.nn!lo•r• 1-n •Pft~1cu~ (b1 ot4...m~ation) r-asta on 

the foUtra;ba tae:t~cu (l) thG ,poaat. eontl"aet ln Oibn:fl!lm· 

OnYirotam.Ollt raq~oa o. IJGr:louz pr~&Q .a.na. tu'duouo lifo oxpe• 



, 
'l'leJlH for ataptelton ~o tho S't~at dltt01'\9tl011 ia l.S.vir'..; 

CftnditioM S.nvC'lrilsg Gdjvotrna:xte to .fepr1ve1 ot 4o.1.J.r 

11viq Jtae4s tm4 'be 4!ftlo\lltl9& l.r1 bul.o ~meuitiee like 

bOWJWG• .Alth.oueb t.a1t1411y tho was- onhancomcnt nttreete4 

m.~ Wo:t'kara · te Gtbaru, or~e t:hau a.rr1voa in tho roGtou, 

they f:t..n4 thQ r1r;9-m ot th\1 oz:-!l.r~cnt too cuch to ~ope 

wittt. Oit.tdoGt Wot'ld.ne ®ntt1ons ar.o of't~n imi}oaoibla tmd 

Gct'Yt~t1:»s ~~H1 df!J~~Ol.Ul tlb.Gtl ~hG tomp$1~a.tu.rc t.ll.lo below 

•20° Q o.l4 ~bOre 1a tlW.i~ ot troet•bi~o... ~o long wlntore 

o1th lack. ot ~Wlligbt !n peJobolosic311r 4opreeoint.:. ~ · 

ICICO• ~ wao come 'to work in S1borSa 40 not find it our 
to t-\dapt tlt.:'m~1~o to the O~$-~ .tllhospitabla A:ltt.U.-al 

-~ . . . 

ooudttlona and. onvlromKtnto w1tnou• adel'(Qato baoS.o tac11itS.a 

Ohio:b snw ,otto bo @~ u4 tntro4UC;et\ with toabnolost• 

oo.l tuUt .dQ'-entiftc n••o-'1 ~aM., ,But tar a vm-1et1, ot 

roaaow, inclutU .. ng tho pocul!el' aeo8l'ctPhlca1 nne. goopllpioal 

tnctol.'Ut the 4cdl1 uoito wd baa,f.o 11v1113 aaanltt.eo an p.~t 

4:lff'Aou.lt to po'fl.to 4a Siba~i.:h 

!rhe ~sh cUmnt1C coavlit1erw of the tt&iJio:o, uoooso1• 

t&te .huOO eatft\ Ollf>tUXllt.O Oll foc4, ClOtbUtst hflUOina Q)ll! 

bed11>3 .U tho woilhGI'il ba~e to keep good health anti put u 
~ •-:ot-k. In thti!t,"Ja olJ.mtla, tho 4aU:T Mti4G ·ot ve~tablsGt 

Unite and. $$e.t a.ro t:ari to obtain.. iba hi614 ol~e does 

not J)tlmllt pa-ottuet1on of tb.ooo DOceas-1t1aa on ~ co::1~ to 



aets.tg the :toot\1 ~. fte 1cms an! r~ wlntere 

make 1t Smpoac!b'JA to 81'«1 =1· 4omestlc wpt&;tloD• eacept 

perht\pe !t\. hoti!thoWMS eioh b a ma't•• of. etupo~ottJ costa 

cm4 &:&tpa%'~11\\f:\tt~n. ~z-efOJ"O,. most Of tb& 4&!1, COM~ 

't1~on na~da hev" ~o ~ tm.portott n-om 41etilnt rGc;1onc tan$ 

oontOtimaa b.-~ f'ore!("" c~r1G11h fota1 1na4equao,- o.t 
tzta!UlP~ ~tmmt 1n S!~1a :t.e a b1:;s boJ:ritt.r in. tJnzur~ 

r&~.ll.o:P ntt"?pliGo at th~ dnlt:r 11vS.nc ~ade of tb~ \1W~t'W 

tmou{tbt h~tlfe tw pro,3ect works 1ft theso t-omoia oreBs. 

(4) llrmkc-~.adlat.A&a.J.&~&a~£.gaoa• 

lho 4tll17 •Q4o of food, clotb!ng :u::.l! evon b~o 

UVS.D;J OO!:lfone of hooeSq p1lteon~ aSSJU.f.locult prcblo.ttlo lD 

S1~ria. ~e S!tmte• c~opomtent who vio1tc£ naoton Sibor.t.a 

GD4. scwtet ,....Eaat t~· ttraoa in 1910 roport:::, *'l ua~ DO 

moat b CU1J ofticbl ebopa, tor f.roaau moat t:Ul4 aozotimea 

tfSI:i saucaflGI't then W3" las queues. ~tn WGo ~&t in 

the muhet, but it tt&tt wr:~ aptuS.va an4 thaJ.9• too, wan 

CJQ.e~.teth fho food and otb.a. .naceasitiee 1IU'O much oon oa

penatw thar. 1il ~opea.n Ruoia •· l 2 

De 4!t:ficu).t \iYO!itb:l$ ooft111t1ono tm.• tha o~o ·t;~po 

or~~ 1ft tbe nort!:t u b a~l olbse, C'lll fW! oc...., 
1004 Q..llwtea .u:t4 spi)-Q1G.l ol~thtne !rltf1t, ftwl o.nd l;teht 



wM.oh oau be pro1/.Uo4. Q:a17 ~t siaatlt to coste. A fGmll:r 

b~$. fiat~. twl')'iih1116 lr:.to accrJWlt, ftUl4 be 70$ higher, 

Ai; As es,iata4, in tb.c t~ nt«'th tllWl tn tho tOttpcrat& 

~t»~ of' ~Ul.•opa= nucait.h'' 

Dr! •. rew-. Amstl'oJtS sow a f~at 4ae01'1ptton 

ot the ,roblems' ONate4 iD houabg When u vle1te4 Yak~8k 

. loa UG?t •o. neMed iD lnktltak told M that the extn 

- 'f)fl'fl bo nce·1ve4 w;s ..ririttB11r td.l ;spent on. tho blc;h coat 

of llv!Qa, But tbla 1'4l)eAt not onlf more tuel, boaVleza 

o1othln8 0114 h1gh!lr pr1Gea on tM &okhoa m.ak'*t but also 
. 

tho u.oroaecd. pica of ~Bitt t"o• ia the ahopa. X ha4 

thcu~t thnt tbes& ltomo w-!ln eoU e\ tho 0~ pr-1oo tbrotJ!h• 

cut tho. oomr,. But bn to14 n tl:t!lt tht.JH Ma tlbout e 1013 

lnoraaGo- in l'rlkutolt. As n nauJ.t1 ~oey wou:ld•bl Stn~ts 

hod eithel' loft tR rtnVDr ~.· Thio wao eapoctau,- VU. 

og of oltllld people. C1ea:-tr.1 ao ma3or po~ao hnG been 

male in .lmprovt.JJg nmsnittes f~ the rtol'therl'l WOl'ltorfJ• (this 
- ' 

$'168 to bavo boou the ccmpo:aaat1on fe the 1960 o.t an e~ 

pGi·). la 191l, uw c~1t1ollll ~G.d bosn -1ntroducod., Acee'M• 

1ns to tl:&e cal.oul.fltiono mnda br n .. :e, Ito.l1novaQ' l.·e~lhs 

J"Gtll UllU DOtd.lltll. WatlOG in Slbariu nniA thG Par•D:lst 1 Q. .POJ.'GG'tl 

would have to ope~ 4~ m~A·o Oil tcoa, 4n more on olG;;t.ta, 

l6 tin$e as much 011 heatiu.S otltlaya and moxe than tr.rtco OA 

I' Ill II - •1111 t FA II f lllill P1" If If . 1!'1 I II 



tl'anoponation1 •ludl1l3 hoUdq tr1pa to Europet.m MSM*te, 

to ettala the ~ lOV$1 of mo•orlal. oo;ntm as u tho 

oea'~• t;£lbe clima~s.o con<litlono of thtf ";:~tons .are oo ba4.34 

~~k&4ta coMiru.ot~ a 'limber ha~ reUwa..r thrOUGh 

the t~iga in tbiit 1%-kl.ltsk oblast 4eeo~tlbf4 their wwld.ng con• 

dit1on.B o.s follormt ttiJe "c.ll ben b.,.. noboct;y bothea about 

us, food 1a bad 1a the eating bouees, En.t:nmev to on<!b.G but 

we have seen u fresh Y&geto.blsa, then ·~a no ·mont •· aausngo• 

o.r ch•.,. b. tho obope. lou i:taw to go meo thtu.\ 100 km• 

tcr a ~. ·~here oro onl:v cold ~oale althcu.tlh hot ~malo 

could be nnt 'br ·t:n.tG. the meohaniaa4 1mkH7 ~s out ot odor 

-tor the seool'd JGOJ' ad .'bred 1o bnke4 inn prtmittw stove •. 

An o14 WOt\lOtl trawlW heM oitb tn bcmea of tometoea to 

oeU b\lt wbJ OQlmot o• o• aupply _os-guieation d.o sa Ofl:Oht 

swr,tbJ..na 1e a~lo.ble ·.in fGJe'b*t. we o~an•t set our hoo~o 

zoe~. hltilment ·of tho plea at ur coot 1o tu:t nil:l."• 
Another OorftQpOI'14otlt eote An OctobeJ: 1965, •J'ar 'tQ!l 

- - ' 

JOVt.J ,.., X havo · bOca violtl118 tho tpmea faJ.BQ end tho 

poapeetors ff!l'» M.t~1 ttttolth1 muob. baa· cb~d there. 
~h$7 biiU J-ooeivmt hWl4rodo cf tr-actor oGcshinoo caor.abla Ot 
ao.tna. oorooa. enJ kind of couat-r~, uw t:Jpos ct· e11lt.na riBO-t 

O()itt.:llo iJtottona :; , the d.r :lllinGG oa'O oemcl b.)l' hO llcO~OJ'O · 

and n poRl't~ tecb.nQlosl baa· boon Ua.a for a rlftl' flOtilla. 

34 

35 

'•, .... 



)9 

~ blaok ao14 dlOOBS'G are e~JN setttna tm~ev~4 
tocbnictll ecpliptrt. nut A.D. tb~il." U'li~ conditio~, prac• 

tiCal~ notbine: be.e tth~4\l tJ:ho stcte ba~ pt.'()vi4e4. compoU. 

sa'10ftt ·a btnnte on nps, and. t~o 1oea1 heada lla.vo oou.tl1h'n4 

tbalt br a BJ9t~ ot eo~pleto Wtttitnno:• to tho bu.t!3D beintPS• 

~A.'' oppe81"a tc bt the cnl,- posolble esplar.aat1<m fer» the .. 

UviDG con41tlona t.D the aettleaotlt of thG ~n ~alga.•" 

tho maio fa.ot.~a om.uJ1f30 llU'se tJCale tflo.bota- tarnoveJ'• 

1n Siboria are mostlJ" conoertlQd with houe5.nc co!llt-Orit~• Acoold• 

i&ts to the various ropcrts, the lal'tf'at n-d~'boi\ of wcl'kor• 

fllBbts tram SiborlG Gna duo to ~Ok- ot b~ueina tac111tlce~ 
.. ~~ 

Fer .l.ilGtalJCOt -~ a SOWJ'lllo;roal' »3,.-s.oa. fror~ 1!\S), it ha.o 

been oot1mato.4 ibot q ot :Lao<:S\1»6 tzJ,f;rtU\tG loft $he ~ta 

oblol»t F~i17 on acoowat ot tho o!"..ol'tap (t.f heuo~ fao1-

Ut1oa. ihere· hnva been mn~q l'GpO~o in tho soriot pans. OD 

bbW to.oteieo built at OAomouo ooot ~- uooble to otOI't 

pro4uoi1on beo~~• of tho eboenO$ ot houo!Qs faci11tioe for 

tbe w~kea .. a. lt is true that 11'1 r.uo- newlf' ctovolopino roo1011 
t'lh1Cb 1a oithe~t pa.rt1aU, populaOot\ ot- •lrtuaU, uninba.b1te4 

p;rori.ow::;1J'1 tho pHblam. of hOU81fl8 ia encountero4t but in the 

Sibttl".it.lrl a tuet 1o»., the ~'bloa of hOUri iDa aaoumes a. opeo1a1 

Oharaot• because ot tho ostrGmo 1nhosp1tcb111t7 of the ell• 

mt!c eoDa.i.tiot~o.. It la. impotto1ble to oxpoot oey worktlr or 
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aroupo ot workeS'e 1;o auotakl tbemoeJ.fta tw a lone pal'loi 

without adequate hoMln:l em! protection of their phystco.l 

t#ol'lditton 1D such wah ol!oett.o coDiitloDO~ 

IloD~ -.stG~:4 .ant S~iot aoholal'o attribute tho ehm• 
e.ae of bollomg nncl otho:' r.:nan!:tiuil in S1bvr1t:l to r1l'OllS 

in\11J.):.t:seut pol.i~ic,J. It .t,a er~od that th0 laek of w~!l!· 

tioo in GS.ba~t'S~ :l.o duG to mG]$ot ot n~eduot1vo ophe1'9o 

O'f sl~JJ1nn oo~ itt inwstoent pQU07• Anctho~ 1'1'3CMJcm iCJ 

tho ~U.!V'fl4tolcm of naou:rceo coont tor oonstruot1on of honoeo• 

hoap1tole and ochoole t~a bd.14tna prodtACt1b1o to.cilltleo 

1ft or4czt to moet tho plaD tSl"(JGtth. While thea fectwo no 

4otlbt ocmtribu'to to tho houoin,e pi'Ob~•m• one co:nnot ~o 

tl'lc influ~ne&o ot stOCftlr>hlcal factors en 'tbe dittlenlt lloua

tnB. problem. fho eoosraphioel factors tf0108tl ttm oltU!ltion 

aeated. b7 lua4e,uete .irlVeotmod 1a povtd1fl3 bnsto e:JODlttao 

to the tbo110.a8 · ot ottrkers ~eQu!2te4 to bf:c clop1oYQ4. in tho 

pro3eet tl'rOM of Si~rta. this t!oeo tnvolvo ett.lporuloua coot 

to bt.liltl how:;;oo• achool& aDd l!.ospitala 1D the ro~1on" b 

J>tl'ttcrrt. Of 'hOtlCMl'n to bo 'malt in Simt;Ltio to Ollit hu:lGU J.1Vi:US 

in tih$G$ Clisrlt10 ccnt1lt!Q&'!t itU3t b~ dtffo~ont from, tbooG D 

ftlatiwl~JT fs.v-cUJ:tablo o1lmatto con41tio»fh 

ln. the eootorn I!'OtJlOno, tho bouce a ou.ot 'bO bull t wi tb 

vo::1 th1ck: wnllo, double or t'l"'oble tllo nw~al tl"t.io\m)G8 1 w1th 
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e,.oto117 impovlori. w 4ca13n04 w1n4Gwe that could ttOaJ.ot 

~cotr lo'Ul4 forceful Yd.de ~Jt with heot1DG OJ'Gt&!a 1GG"14e 

0"1\'nJ:J houne. ~~ c~t.:lt:1t1mlt~ cf ~t1~:Jt make houoa~buJ..ltl., 

~Q w11; coetl;;; ~.fa-ira.. About t"lYo-.·tM.~ of 31l:er1o S.o 

Gi"i'eetet!. br pcr:~oet(i .l~ .. ~hooo a:&-aa$. oQSJ couotru~tioa of 

btU:t.<lill;_~fla$'..roe ooat13" l)J."oenut1oJl017 ~soauroo 1n tho P!epa• 

ration of tho sro\ad, baccuse a mn301' otru.cturo mGY' cstl-,9 tbO 

ao11 tc:l,p~attJt-e to Cb.::\n&'O a1~h 4oatruotlvo offocta on tho 

fou.nt'iotion afd to tho bUildinG lt•lf• 51h1s metU'.!O that with 

tho lic1te4 avai.lable rcooUl'OOG1 .·Oftl.J very few hoooao oan bo 

bUilt. ft1a ie tme of' tho vor, klpOZJtant reeooll!l ~ the 

St)Vtet plnnrma btlve beon UDablo to oolve tho houolll!l p)'bltml 

tor, 01~1on ~. 

• 
ovor0 1n Siberltl a1 .. 0 attrt:bu.ted: to othor lactcro, olso1 like 

:S..tuutt1o1ent. wage 41ffo.ont1nls. PrOl!l Otl'l' nual.yoia, it to 

cltlnr ~tmt thO d1ffiou.lt lc\to~ problem ln Sibo~ia io to a 

W'1:1/ larGe extent Msoouted 41rectl;r with tho natural eun• 

:ro~nt of tho "slon iu 'rJblub hU!i)OD endeavour to 4\'JSri'od 

cnltnoue;b tho otN:(mle t¥P~iea buoan ondea.vou~ naawc -tho 

aisr~tio f'OJI;i)oo of !lBtu.ro .in a4vua1ty • S1rice clkate to on 

immutable t'~i;or, it io CMJ' to an,lclpettJ thnt tho Oib.,r!en 

loboul~ problom 10 not lltto~ to bo oolvd lu tho nO""..r :ruttmea 

~his wtll have f~rea~.ina ottect on tho potten ot f>oonO:llo 

l 
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4owlopmont to 'bo 4Go11Ju4 te Slbirla. It elU fcwce the 

Bovlot p~ to opt ten• hlahl7 oapttu1 t.atono1ve toobn! .... 

(ll108 of production 1n oz-do:r to GGW IJCUGe lnbolJI&• In this 

cenoot it 1G 'to bo ~cted. the-. the. pattern of oc:<mOO!c 

dowlop:sent in 5iber1a w111 be· c!ulrec,~\"1.Ge4 b:7 h!Gbl¥ 

~~9! tnl larto~.t:·n. tocun1qu.oe to muoh hipo~ der;ftte than 

hQretofo:-e una lG. 'tho net ot tho countrr• 



CHAPTER III 

THE GEOGRAPHIC-AL FACTORS AND TRANsPORT 

PROBLEMS 



IJOGRArRlC I'AQ208$ AID m.UISJOliW PBQ.BJBM$ 

11 SlBIIU • 

trrarapOl't plap a VGJ'¥ JJA~aJt.t pf.U't t.n t.hQ ~ 
. . 

tione.l an4 J:Od~ tco»-io deV(flopaaai~ It $ff'&ctLt tht 

maltU:aJ"10WI oonaeoticma "'aers. ~educt iOn aD4 cotieump• 

tt011"' ._en 'lilfPtloulture and :ta4utt-F• •twtett the ·tarac• 
. . 

'tlve an4 man.ufaoturifll tncb.aotrt••· lt enau-.ee tho pl'Oduo• 
' . 

ti.ca ;relatiotltr ldth ••onomlo aNal and the YV'iotaS ~allOMG 

of· the eoonOIDJ• Jt est»te oons14~bl.O tDflue~ O;Q the 

4&vlfl.oplnent at ft.a'b:1'tn.tttoa et t~ooial production ani lo. 

tUJ11 rttlecta the 4•volopmeuts qli 4utrt.buttoa et the pro• 

. 4u..ct.f.v. terc-ea OVGJ" the tenttor,- ot tbe c0l.l'dl7• Per· . 

these rtafato.-, eoon•lsts alw&Jtl otn:sat the 4eYe:Lopaoat of 

ihn&port aft4. CCIMI®loUtt.otuJ at a PftCO:rl4ltion tor the 

~acceterate« srowth ot \thotber mtSioftal ar· nstona1. $001'lom.lea •. 

In oP4e to mt\lnta!n. a hi.ab ll'Q;te of grtowt#b of tM 

Datlonal eoo~ .~ to brins 1abou• a mOJ>e unit~ 4istrl• 

1)ut1oa of the PI'04tle•t98 to"••• the Soviet p:J.a~n have 

bee11 envlaagtug epte4r ·•x»loltation ot tb/4 ·rich raa1tural 

l*eecn•He fit Siberia b. the naat ,.. •• ;f '.rhe SWJC-ttm ot 

the p1~. p.h(91aMt ot deVGlOJZMUlt Of Slbf4'14n GOOlWJD¥ 

Sot •o a" W,_ fttentt 4e;ptnt\eat tm tllG fuMh$1" UWlop.ment 



ot the W~aMJGJt emea ta tu NUl•• "•'• Dot.w 
»i(\btJr po.tate ftlt: tlflle. ~ ••* u ~-••• ot 

tho h'diMt· ---~ f.D SSbe~ tml 44~lnoa 'tbO 
Cl'ttGJt fit prmtt~., tho eoale en« tbG ttata .ot tmtttd• 

~-·· , ftnl. 4ftelop#t. of ear J?eslou"~" 

!he· eJpUiteu' .-ole of tHHJOR J.l\ Sl•ttm 
4e'ftlopaoat l'l suua-.w ~qr the to11od:cs eaapht 

~ to 1t61, u tbtt coat =~ oU _,._ gaa flel4o 

of tz-ea•, •• pl04tOtton of ••• oil W to be Umite4 
to the oa1)3G1tl of .·stu t;nnopOlltatia iB tho· GhlppfJls 

•~• lt flU ·orAF -att. tbo oouwt.tttl• 01 tu oll 
pA~, &!la.....,r-n• _.... Uat.aalJ'fl -. (lt67')1 tbat 

1lht ,ro!votloa ot OJtdo oi1 eolll4 ·t.e luOR~.• 

~ ue ,., ,..,. _._. tao~ ate ~la:~ the 

'Vrm~ prgblom G t~uo.tal ou. in ttto Mo~ tto~l• 

moAt of Oibfatl&. (l) ~o etR Of tttc »qlon 1rltb Gll lta 

~moo.l'- 8\'tOP'lpblod ttatureet Ct) · tbe tePtd•llCG, ot 

Gibe»~ em 4iotad au.~ »-'• of th9 o~ fOJJ tho 

R»Pl¥ of labolw, OGpStol ·~~~- o.u4 tho ~·- lt ie 

Ult...ViAGJ$ that 0 QO.iftGatal GiH HG1cn·likt S£l•J:ia 



., 
with f#Uol.r 4tspa:raed oat='&l reeources ,nqtttNs ver, 

extonst.v. t~p ... notw'~ tor !to ftltl'ter devalopment. 

Often 1~ mar be ~SCJ7 to buJ.ltl letlgtbf U'anspori 

taci.lltiet:J 3ue~ to ut111ze tbe nsouroee of a a~le 

depo£Jlt. tht oo~ttction of mottern 1tttUla cf 'bian&filOt't: 

cecomee aU the mta"~ itapcrii$llt due to the ~ba~uc• QX' fit.,. 

Veft' 1im.itat1oatt of natural t~anapwt ftloili'ffi•a•· &&veJWt 

limitations on nateal tJtaBSpS'It faoil.1t:ln arise tl*• the 

f•ot that ~so puts of S1'bor:t.a are Ullder pe~m~on. 

ttor•.w•• 4w to the undeMevelopm•nt ot Slbe~:un •oonomf\t 
moat ot thil ltlpute J.QeludirJa lab-.w And hea-..r oapttal equip.·· 

ment:uee4od te the o~aett.e ami UAEll1tltaotut>1ng ittAust:r~• 

wUl be."Ve to b\1 b.fouglt from lona a.s.atancea • ~ the 

well dimlloped european pen,e ot tht c·OtUltl!~• S.e!l to ea.· 

sure ~~~alar suppl:J' ot tood tr:ttt the 1tOrite!'a in 41ape:cau 

Siberian. tndutriest 1$ I.e l'lt·oeaaar,y 1·e h.e<fit~ elf.ienslvo 

·t;-e.nspaet .fti.e1Uti8s.-

:aut an bltenei11(t 'Cleftlo,.ut ot tftnGpori £n, Sl~u 

is oo~mtea, with vtr7 ftU·tt.tidable difficu,lites ani tavolaa, 

'Very ht.tget in.'feetnl9nl ,of soaztQe nao'Ul'oee' ~-·•oale ia. 

1reetment 1s aecoasur aot on.ly woeu.e• ot the 4itflou1tlee 

poaod bf the .. teal envi:"omenta of the region., but also 

becau.e9 of the Dettll!'e of modern tllanapOJit tet;hulog MG4e4 

for eoM'trl.lCt!o~ of tr.aMpm:t ne._ork 1n th$ &"eglon., .Bef_. 

ooru.d.de~itls the etfeots of Detta"al te.ctwa on tb., 6ev~lop• 

t.il$1\t 41'14 maintenance o·f transport sys,tem, lt would bfl worth* 
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while to at•• a elot 4eilorlpt 1o» ot the ext.et ins mod.ee 

Qt tranap•' ln Slbel"h• 

(t) b~J.:!tlil• the tftflSp•t of Sibertaa ftgion 

1JJa1 be claeeitied into five me:in n.ys :bleludina ~~ e.m.t 

o11 plpe•Unta, heN ant (l) aa1kars J (11) Bosda 1 (lit) 

RiY•x-a _. eoa routes f ~(I 'f) 4ifta10 t .6fld ('f') Qag oPd o11 

pipt•litt.eS• 

!'be tll'$' et•t tak$a to solve this Foblom b1 Slbtria 

was the eonat%"uo.ti,on ot the frt•&-s1bof:'liaD Ra11~ of about . 
6000 :nilta•• .a tew deccde:s agO-,, lt 1iDkt~ Chelfablnsk 1t1 the 

tb:-Gl'a w.ltb: Vlad:Lvootolt on tb.e Pa~tt.tc via ·tt~.e Ck!~.i.nG&e Bas

tern lia.U~ ua .. Be.t.•bin. It wae completetl tn 1904• In tbe 

uo:rth.!)rn !J1tte ot tho wrans•Slb&l'ia.tt, ~he Amur!' lln.i:twar liitk•, 

tug Kunsa to l'tb.Qber0'1iikVU fto cempl8te4 in 1916. fhla 

line is ccntltt•d aet.tth thl'ough, the, Uoettf1 ·~1~!\7 "to Vla4l• 

VO$tok. x• ie now ccmplQtely' doubU.tra.cke4 and .electrS.f1o4 

up to 'the BQ'kal ngioa.. fhie Un$ 3lso connects ~wr 

in eotJ.th l.uakhatatl •i th Bovos;J.;u~sk• u d1.-taDOe of about 

1442 km.- lt:tusth• Jt~bae Gna .Alii~¥ :i$$l&all:urgleal 4eveler,v• 

menta ha.vo led to th& construct1o~ of o'tb~~ $mall ~ai.l lums. 

otber 1»*.e aleo 't»l1lt b(Jtw~ll &e~a ct.»al fulda ·wtth 

the ~ana•Slbt3!'~.nn lim a rt~. 11d tb. i(.tl.katjh oop~tt cnl'elter 
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~kt -ke aomo 504 •• ot ratlwar ~the!' to the south 

!a1 Kaeakhtftan, JSJ 

~be trana~stberhr. U.· is ~- laden, ~~ ffi 

of' tbe to~al u ... s.s,a. rail tlt'et(tbt, at\4 thte l1r.te is Plar• 

~ng. e. mGLj·e role lu the Sov:te~ eoonom7,. Of the tott1l tre;l.ght • 

34$ ia. "dis¥atch$4 outaide th$ a!'&a lind a :further 1~ .ln 

t~>~n:)!t •. !lte:tta 1-e on:ta l!ilt 1mara trtifftQ ar.:d tho ~a1n--

1r.ts l1Sf, 1a OU:t\ftU'd traffiO • ~he .uin •.ttpot.~G tate coal and 

OQke tram th& Kuabae., oil p.rotlucte from Omah• tl'lTCtl$ rnet'als, 

$1mbal" and pain. Whe impfll"te into Sibeltia t!'a;•ou.ah the 

l.be$ ore f•l oil t.r:om th<t ~alB. •telEt anA building ma• 

·~wtale,. ~h$ •'re·teh boiween O!.tU Gn4 SO'VosibL~$k• tt b 
. . ' 

cla.i.med, is the ·btlsieat ran-tr~i:&ht trfttf':1c :in tbe W0%"14,. 40 

fu:rthctl' z.«t"tht B l'lBI"r~gauge railftl of 70 m11ea 
' . 

W$$ built in 19)) to link IOI'ilsk with Budinke. on the fVJnietU 

and ot<1weet the raetallurstcal centert:s. Anoth&r .lin& was 

bui.l:t ·between Nprilek and 'Gltuikh miua 1ta 1965-. ~he Second 

t:o~ld. war gavo tbe impetve to butltl tQJJthar links V~ith. ofl1;er 

!itmpl.ia am Ch~ end atrens,tbaa the IJ!'ans-..SS\\e:t"ian ,.ail• 

way $JHem,. 'The important llne was btU.lt in ,etler 'li·o eo~ 

xaeot Cuter tl&ngo11a atl4 soviet Union and Bwz~. the big 

~w:tetio11 .•. ~was com.pl.ete4 in 19)9+ ·the abwo l.iM also co• 
, .... 

11 .· • ~"' '"M . • :.._..~ • ....,. •.• a,..., 
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neO't$ Ohita and Ohoybalt!lilb,- tbo chhf tOWM ot tton(lcl.t•• 

~ho BUJ.7atd0t'l!ollan •aplto.l of Ulaa•U4e es conneot.a. br 
a atw Jt&ilvm.J line about 21) mt1cle long wtth t-ho trontte~ 

town of lauehkl.. fhtee .ltrJ.e.s weN of s.uate:g1o iflp¥-tanoe 

to ~~ U,.S,.S•I• in th$. awa Of .1938-Ji Md 1944-45 OGJ!lt• 

llole u Mantllhta'te btlwtJd ·~t~WJ:sla :~~ .. -Ia~. fb~ ~uehki 

Une· waa later on axten4e4 to Ulan Bator b. lHO• fhe t11a 

~Jt~onaoUu. a.Uwar coml$ot~ the Ol1:1nea tenttarr 
WaG opaud 1n 19541 l'UM1QS ~o a 4:1otauce ot lU5 km;;. It 

\faa 1tlt$nde4 to reduct bsr 700 mt~e the ~ail 4:1stnnoe bet• 
~n tbe Chinese ru:t.d ~·h• U.,S .• SJlt~ cap1ta1Et. 41 

.. 
ln li.:J;k>l6, about lGS? milt's stretch of t.lH~ Tr~ 

S1bec ian l'tt.ilWa)' . ~·bbal• e~t bctWGGn Ulaft-U4f) Khabareqoft,. 

wu d0il'bl6 .. ~"'~b4. h 1940, &ha.ba:rovuk '#'..lS ll.nk~tl 111 

Rom!;cw.obk.•r.a-Amure: aboo.J.t 213 ml.las north. ~ha t;npoftanca 

ot the. ma3~ oombwd transp•t :rout eo of kJsbe,.,•WJt 1kut. 

Kt.t'en$k•V.1tim,aku.tek \lQ.e tfJ ltnk the taturt ASSR Utld th• 

narth.-ea~~s-n purt ot the Irln.ttak oblaot with tbe rest of 

the (HllmillU • 42: 

41 ViC.ll&t Canol~~ "~U.i~21W~KI:a:AW' A . 
studJ ct Jcouomtc Hes~arces, Probl$me abd AOh10V$ments• 
Oolllns Cl~ar 'Z:nJ.e Press (Lobtlori 19?5), P•1·51• 

4i A.A. VC'r'obrev& tt'Pro'bla-~» in the Looa'bi.on at ~ane
portat1otl in thf; .SOuthf.U.~l) :Pl\ri' of k$te~a Siberiatt, 
!a.!U • .Q.L~, Vol. v, Bo.s. na:v 1964. p.12. 
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Aft~ the aeoorA world tial"1 cons14erat'19 raU links 

have been 4owlOJ)a4 mo.td •. ng ~P wb.Qt is oalled the B. A. u. 
(Bqtal•AmtW.Ga.eie'tJ:iel) frtult fay~t Qn the Tr~iborian 

nailwQ about 1200 m~.loa l~l!lB• A:ncth•r important lU'ls ot 

the AE!lur t:eilwa.~ l:blto6. KQmsOJlol «olt~u·Al'A~& w!.tb tho :Paci• 

tio port m" s..wotukuya G.ttv~rJ-. the be!U Mi.aa1al hcn .. bru.r oa 

th;a Gulf of \'at.~a..~. ·.ill July 1945~ !his w'"' o:tre~·l1 
helpfUl in 194!5 for ·the Sovtet ttniaure of S$k®l!n and the 

l'lUl'J.le lelamte fttn.;m Jt1p.un 1n the S~;;ool3!! \to:t-14 War., 43 

Beei«lea tneoo ca.~or lttl$s• other 8t:':rAJ.l litl('s wt%1) 

alec eone'truete4 1n S:1berla to ltak ind ue~tul plo.nta to 

thQ m~t'i 1~. The moat tmporia.nt linGs WQ:ro tho. central 

~. Soutilu:.trn 81ber1sri Ur.es of the Ab&ku;!l•~qelwt rail~q• 

f'a~$hot.Un• Yakut ~iberkn up to the :f4·na rive:1· p•t 

of Uuet:aova.. fhi) south Btbet:ian lllle at~tonca up to Knsakh• 

stan a.nd !t Wl!la· C'Cm·pl$te8 in lJ53 b¥ forced l.&bouz. Another 

lin$. Gtnrting from ~eel1ncgralt, tho h-.art c'f tho ?ir61n 

lf.lnd of aapttog<il's~Kar~, is bout 700 :m1loo,. now 4out.le 

t~aok&4 ad eleotl11thd. Xn the u<i41a of Central Si.b$r1s, 

tlla proJect~d line of about 145 miloe was ~li'~}¥ dono ifl 

1966 ana tbeJ: completed by l97a.~ It ata:rta bfJ!ll. K118tetu'U'A1 

and runs '*hl'ougl't ltoohe.ta.,..Irtrshato;ve. BOlXle other aouthe.rtt 
ar ·o rn · a·r n' 

4l 



lias ~ t:b:e ~a!l"te:takuY't.3ra$1..ak•l~a atad tba oot~nee'• 

ioU to £ueha.t ac Ee:Aal'OVO Obla..na., .Anothur !Jn.p:wt-attt· 

1tne ot A31no with its ut\lnsi . .,n to11~d$ nm-th to Baln• 
:tel# an4 Sot\th to the ~o.ns•B!her-lnn bJ a brantA1 line botll 

Olnttk, ii.J not~nble ft:r~J fOQding th3 (Jre p:rootJesioa oetlter. 

Uot•kut ~tta ~slt mw compl.ete4 1ft. l.S$4 @4 it oouecta 

the LeM rtver· part of C.~t~\ttt and the h&~ or the Yak~ 

t!ya and Te~bG·t.JJst'~ttt lL~ iw pla.r,iJ:l{; a nutJ(J!'t role ln 

't;be sov!t1t ttoopr:..mu. *.fh~ Kors~ovo iron. 02:$ ,ro3eot baa 

been dtnrolo~(l 'Witb tl~ help Cf' thie l.1ne,44 

1mtt~i"1 t'.o~lopment baa .lea to ~onneoiioon br new 
linea t:J:am Noril 'ak motellurgtonl C.()lll'bine to the fa1tl<!lkh 

01'$ 4epM1to sn<l the mL'1.in,g tQ\l'n twenty milcaa .uortb of 

li.-11tslt: bJ' a Shwt uw l.!~e ot coDa.14erable imUQrta=e .• 45 

the line w~o ca:unieeS.ox:s4 in ll.J>l'1l 1966.46 fhe publ!o 

announcement in .;isn~J 1966 abwt the cotJt.ttru.ctton of tbo 

nonhen B1be;r1e.n lin$ ·as atp.tt1oe.ct. 4·1 ~ht) dcubls• 

tract&4 11~ between ~tak ab4 Uet 1k~t 42 a new ltno waa 

ot::e11B4 in 197). ~ aat1a:n1Ca dep~s:t.te .and the .noaa:tt>o 

gola•fiehls to tho east of the tlsttku:t· at*tt a.loo liftkfJd 

with thia lJEt!"'a r·Qtlr#.a, th:couga tho Vi~tina•Ltioa rm.t~. 

) . i!ll . l 

J .P • Co19~ .. F .C.G$!"m.~a, "•PS!i~J'.,.C~ lllt!. .Y§§i. 
(1.-oJ..ldon 1~61), P•t99· . · · · · · ·· 

~Rail" llofh"t fi!,.i&4!U.•, 2 t.tpr11 19G6, 
-. ' "' J ~ - . ' - .• , . . 

i£YPAU.r Xa!etf!i1~.1ii:. .ia:tz·ase.isJJ.I!t;, 7 uarcb. 1966. 
Violel cono117, !tn:w&.itl!ll • .YJti1&., ... ttJ•Cit., p.2S4. 
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ln 1965., ar.~-rstlt&r lb$ !.n the nct<tb. ff'~ Abtl~An orottoitlS 

tllG f:ra.na•Siber1u throush the A.~an faJehet wa$ oom;p

le,o4 to plef a m!l.3or rol" tor tb.e 211,a-n o]J)ott14 projeot~ 

Orm l!tOl"G ltne oomplcto-4 tn the t'!Jlictl lfaB ¢ Ch$ 5$\'l&kbt:U\d., 

the tftu .... sib.-:1M 1S.n1t: to tlm 'E.~ppe-t- m1.uGs c:;' V4okatt an4 

the !hA~. • Ohul*nnn ~'ltto:tution oJt t!1n ~~ t:trlluk• · It 

rmm to the d1staMe ilt a~out 2.00 m:1lee thl:"V"ut#l Arctlc 

Siberia to 1gartca .an tho k"'Q:ntae:t rivo;tt~ !rh;te l4.ne was 

·f:trst ·aban4ons4 after the death r,r StO\l.tn 1n 1953. Jt wae 

o.aUed "rbG Road to Ve~tfl-~, but n~ 2:ti has bee·" reopened 

to ~::;.~ imptA'te.ltt for th~ oJJ. u.d nat\lJial • l'eaoureea 

.:m spite ot $u~ata~ti~l e;M;teneion. elnotritioation, 

and d 1astluat1on ot ftilwaya1 the dttnett,- of l'ailwar ltnae 

iu S1ber1.G r'"emn:!ne tb.c lOtl!GGt .;in the country·., lt is te.J~ 

hom a.d~quo,te to meerl the l1Jf!tdlN'4,.,1lts of rnaasiw movement 

of tililn and ~naterialo aeo~esri..:tt1' Z~ accelerntod dovolor.-nt 

O:f Sioop.wn ·$¢oll0Iq. Bw.:>th611 d.evdl.op.tDGnt ot ~aSlwa,s 1n 

·Sibo::la .~ 'bes~~ with many dift1ot~lt1es 8U.eh :as e:rztra• 
otttU.nE\1"'~17 higb ~oat of OGillltt•uotten ariail)6 l.~OJIJ unfavo~· 

e!)le m'ttU-al tHlVb."'c)ntnGnt. ?;~-a of theae plmblGmG Will be 

41souoaQ4 ~ deta.il 1n the nea11 ohapte.-. 

48 fhc Ot'r.:..,. itt"n~ \U.!d~ wh iGh th ~,.3 lh1e \"'SS first 
built and la:fiel" abandoJlOd. wax·e doacrib$d in detail 
1~.;. ~n ~\iel~ ib i~OllY~1,..., Ne.a, 1964• op. c1t •. · 
Viole\ Conolll", .UltU:.!Lf.9Jar-&1 .. ~f.R9lilr,21 • p.164. 
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at••• t:ranspeta,ion, S.e ..... 17 UlportaM in the 

north-easteJta reg1ous and the f~•shrn St'berta~ Ponner1J 

roads woe ttw atu1 %latll'oa4a nn .no~xtatent., so, the 

Amt111 river to t.m:portaut tort navtsatt.on with the use ot ltEI 

· str•am• tllao wad tJOauporta'lton he& beeb goins oa tbroqb 

this river tor· some tut;h, fhetre is also axa. Am• naval force 

with baae at ithabaroelt oonaitJti• of r1 vor pn•,.boa\e to~ 

fr<>nt1el' pa•rol. The·~ delta is too ahallOw to allO\f 

ata•going shipe to $all for il'll4a4 4unng the last fflff Jeers. 

b«tlght .haG; to be tl'aasblp""' to smaller oratt at Niko1Q'Vat. 

At the present 'line, the._.e is a ~all.•·l.lbk £err7 over the 

Atnur ~1vel' bet.,.en the to11ns Cf· &mecmo1' ak all4 Ptvath In 

the Mar future a raU brid~ 1s to be built to roplaoe tbe 

taur. so tlult it w1ll be posolltle Cor traffic to continue 

throtl8hout the win•• montba.54 

I:n East S1btr1a1 oaeeovo, tht basJ Lena pGJ't at the 

~st 'ku' rail termtnal, ae a new port ua bean butlt !n the 

recent years to ee:rve OiG tho traml•S1ber1an eb:lpm.ou.t point 

'ff!r supplte.s pasaba some '00 mtlea dow21 st~eam to the new 

Lena pot't of LeQSk. 2he matertale are traneport.ed through 

$) Violet conoll.J'' !Uen4 sa~.ua11. op. olt., Jh-333. 

54 IEI!b• 2i Ju~ 1965 ... '"~t•d • 1b14., P•334· 



,, 
roa4 ·to tbe Yattuts1c 6.1amon4 centers. the VilJur .rmd furtbtit' 

east to tho hit4'l1't of central Yakl;lt!N'a. Shi~bu1lA1ns baa 

also been established at Osetrovo. ~ Le»a river transport 

1e Sl.\Cr4asins in i'ooent J·oars el.ld. equipment bas been ltJstal• 

led at Oat,;Crovo and lantet to improve lof.ld ing and load1q 

freight.* About &OJ ot the m.aebbleq ami. clothing, 011, 

oOl'latrllO'tion moteriale and ••~&tables bom iQJ:uts.a. is trana. 

pe-te4 along the coastal .Lena :1'1VW' uans.port_..5S 

Aa amal.pmate4 P~anen abipplas o.wp•at1.oa 

(41reotorute) acw controls e-11.. GhS.pp1ng along the SOViet 

lacUio cout 6lld arouat the ielants. Formed b 1964 from 

<the lakulin Fu-Jaate~. an4 ~acbatku shtppbg tU.recto

rates,, ·the corporation baa bfea attbaequentlJ aotit\g an4 
i•· 

lsoreae.t.Dg the volume ua·· rangf/J ot 1to cperatiotle. ~ho mun 

Hports and exports we~"' tak$n b Kqacb&tke, In 1970, 

the porta o£ P•trope:wovek an4 Uat-1\GmaOhatak lumdl$4 the 

ts.m-.Jt tram th:e eaete11n ~agions. According to tb.e local 

plan, all these cor~ation 'eh1ps ••n tc have bot'tn conver,ect 

iato oll•f.tring by the 1nd ot 196,,.. According to sovut 
. . 

souraea, the »*of Ke.machatoka will aot aa a main port 1B 
. 6 

this Hsion.; · 

'' ,, 
. An41'•1 lte,bed Daria YakO'tl~'f' 
Jut itu.ta tor studf ot the · , 
&eeember 195&, (O.rmanr), P•120• 

V1~1e~ C&nol~~t . §lJ!tJ:i&. h4UnB!d .Z2tl12ttt.l• 
op. c 1: •• lh1 2• 



fhe 4lsoovei'J' of oO. in MQtkovo .tD the valler ot 

llena Jt·iver btl• Ust'kttt sd ot s11wl1niwa al'eae in the 

Vitim river baoift, as well ae the prospeot ot 4evtlop:lt1& 

a J.arse wwktns comp.lq at t~e motu1th of tbe K:teae r~:r•, 

have tnonaae4 the fretlbta;e.. 'l!b.e northerG '*"' ot LenG• 

Chf.lra re~J»oa4 tbr'oup K~eslt and Bo4aydo ts a1so proposta 

in the future. 'rbe GNetematJ.o resoUl'Qo 4ev•l.opment in th• 

eastern region. ot tho u.s.s.:a. pooeedtng graduall.r fJ:'om 

the eoonomlcallJ 4e1folope4 ns1ona., the central ~ts ot the 

co®t:t¥ to~u the t~cn, the weetel'n and central Slbe• 
I 

J'tu, ani in the best PE~»ta ot Eaat.-c Slbttria, nteda peat 

imprcvetaent ot rive~ tranop.-t.sT 

~be nortll•aoath tlpeut of the Anaar•• Lane .au,., 
C:tu.mat OlcQ, Ilum and other l'1V.e .t,u tbe western ,pu"t of 

the Barkal :r$g1on makes them SQ1t&ble u ap•d•~ routett 

taz. 4•11vertag timer1 mtmra·1e1 a.ptcu.l.tural atl4 othert goods 

to the west an4 east ra11ways. In the eou-th....,astern ~t 

ot the a~al J:egion,, pa.:rts of the Ar.lsara, KhUk.a• bgo4s, 

and Onons J:J.:varu run parallel to th8 ~n11roadst llhese 

r1ve~s ona be ut~e4 'for tranepart~tlon cf minerals, building 

nultor·iGltJ, wooa .ana tam prodt;tCta to reduce the transport 

costs aDd ~uce the traffic lOad on puallol sections of 

tb.e bans.SS.bGr1an rn11roe.4-.58 

UiU · r rw a .. ••nn 

57 
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Althoush r1v8' transport pl4l78 constt•Jts.bl$ :role 

J.l?, the Si.beTSan tcouaur, it eutte.-e tr=n mo.nJ 4efeots. 

Ap•t trcm the olowne:ee of this transpoztt sratem; 1to 

usefulrtess is n4uce4 b7 uuona.l cb~aotel'. !fe.vlsatioza. 

1a hinde~a4 b7 ~•t.ns of rtve•a in winte~ lln4 tlcodtos 

ln w~. A 110ft eeve•e ...oet,..f.otinn on rlvef!t tranapOJ.'t 

sye'tcm arieea trom the di'reotton in Which river"s tlow·. 
r&ost of' the r1vere :1D Slbe.-1a tlow in south - n~h direo• 

tS.on. But the transport fa4l11tiee are ftq:t.lire4 to coa

nec1 Slbtria lfJ.tb the woatel'n partt.t ot the oountl!7• 

(:lv) .1.11 iSAba• ~he eea routes to Sibevia ~e ot 

&181littoant ,imporiat.\0• f(IJ! the •oonomic 4~velopment of 'he 

tl.s.:s.a.. Whe impovernet'lt ot •xpart• and impO'fte to and 

b:'cm tbe eut A44411 cow:atl'ite, 1D41a, Singapore ant\ At.tetn• 

lie. have the ker porto of Vladlvoetot end liovoatblrBk .ift 

the ·tast•u coastal lln•s et· Siber.ia whiob pla.J a ma~u 

role in. the Soviet aatlone.1 ••ottoutr* the 'new Nlatione 

with Amui.oa would ellbance the aotlvit!s• of these Siberian 

porta.. A 4e1esatlon of Arnertoan ottloinls from s.attl4 and 

Celiten.ta Baacll "fi·d.tetl lfalthodka In l9TJ to uamine its 

, aootd.ns :fa.o!1tti•a and ..Uqousa the loading of Soviet vesaeln 

at seat•le, tor the Par sutem ahipplag 1lnt.59 Th$ cltws 



.·• 59 

t:r.alt imports fran Ame~!oa ad eaporte ot taktdsk natural 

gaa oho:uld coneid&l'a.bly ~-- the act1v1$ies of thee• 

Siberian euteb pofts of the soviet Unioth In competien. 

with :8J-·1tain fGrt sblpptag· to s~pare eblce 19£8, tbe 

Siberian po;pte have ~ovett. The f~aSt$l'D .. 1time 

pros~.,.., has ectiv!aed liakhodk41 VraDSe1., SovetakaJ"Q Gavan;. 

tanlno aad S1VJaskat fOSJt'f' and flaprovo in variouo me~••• 

fb:e port of lokhodka, ebou't 120 :tm·+ norih ot V1at'U.• 

vostok is rap!dlf IJ.ipovina. Ita turnover b1 191 l was 

800,,000 tonnezh Vla41vostck accommodates vesMls llpto 

120,000 tonu oapaclt,-,. . Whe other three deep water qua7a 

are unde.- construotton since 1972• tttlth berths tor l«rge 

. voaeolef. !fho port of l7E:lkho4ka, \then cottstl!'uction is com• 

·pletoa. will acco=odete Mu.k'$" ot 40.,000 tonne dieplaoe.• 

ment. stnoe 19'8• the Gtorage oopacit7 baa inerease4. 

BuppUee tor Vletllam wvre ehtpped from Vla41"1ostok to 

B7phons by , tbe sea la:ns aa wt~ll BS along the Chimae );t'ail• 

ways to VletDaJD and the: f'ront1erth 

the, pol't ot Vrangel. on the opposite side of tbe bq 

ot Bakhodba ls being oonatru.eted ce a tus• 4eop wete• port 

w1tb •tulpment suppllett bJ' the JapaDaG•• at au estimated 

cost of t 45 mU11on:i fbie pwt is to be cotulecttd with 

Suchu mltaes by the ttrat roa4 anti rall tr14ga in tho t~ 



east. be·iag col'l8t:ructe4 o:~ the lotio &-euhefi of the 

·SUChan river:-. On completion, thJ.,s JUJrt will hendlo tJt)Ol*ts 
. 
and imparts of hOI'• 

fhe pc»rt of Scwttskaya Gavan b fast improving and 

bee repa~bg taoU.Stlea 1n the pct.'t .lts•lf.- ~e pet ot. 

Salchalln l htdil a speol.al tour tnok ra1lwa7 4ftr1ck wh!eb 

operates at H knots epeect. BBkhalln convera pasaans••~ 
tractors an4 other veld.oles. It toea on1.1 coastal Sh!.ppirfs 

·and conh.tcts aome f~elgn c~eo l:uJ:a113$.sO. Whs athel" line. 

of Van1no-Kholmek will ope:vate V&'l!':/ soo11 and 1-te exporte 

tlmJ' !'each Up tO 2t 500, .. 000 ~bto Gillion tOnl189 of tilllbel' • 

~l.a po.rt is: aleo linked with the Arnur wa1lwq froa the 

bt"an.cb line ot Vladivostok and SevetakQ'a Gavan. Oirh&r 

emall poria like .lloQ'et1. SlaVJallka or Basareva IUd .him017& 

in tht Dorthea Racitio CAst B'N also dtrV'elopil'lg, bu.t these 

he•"& poor •a pail! ta.ei1StitUh 60 

(~) A&E.JiltUIRBiiSiiat the ezpautot~ ot air trans• 

pOrt hu be_, st6f,l1t1oant to the development of ell the 

&Has of stberta, Whieb ~ ant 4S%teotlJ served bf rallroade, 

roacts or rtval" and sea traneporith Air uaupart bes beec 

used to a ~ge extent for pQPQphical $Ul'VG;ys and p:a$11• 

m!.nary pospuoting of mb.eral reseurcea.. lt baa tho advo.n-+ 

.l tJ1ijfJ .. I E llt'. ·rr. »1i"f _J_ -.• PJ(Ill zrzqLJi.l(_ll 



'tap •• nUl'ta7 commu.rdeat!oa ln tht w1.14 areart whtoh ea.u. 

be eas117 oovcrect br ·air for planning the oonstHction works • 

tho southern half of Sibar1a u· wtU served wl tb 

o.ir--pol"'te ud urvtcee. ltrBsnouarsk has become a non.etop 

service p~t for flights to and from moscow and ~- communi• 

oat.ious w1th1n takutta.- !h$ ail'pol't ot Irkutsk io the maltJ. 

liak u1th1Jt the F_..iaet betwen Kba1:1a.D09'ekt Sakbalbl, Kama• 

ohat:ka atld fe the trattu eant..,.et • to the UJ.-als and. to 

lientagra4 in the fleet.. Another port et DcntOil.iblrak is 

the main lime w1 th Al.raa Ate al'14 coastal eentel'B of Aata, 

While t:f.*Qrtl OmSk., l'esu.J.ar etr9'1cta go to the Vtlt-ioua centers 

1n laeakhstaa, the SouthGI'n. Urals, Len~a4 ar«1 mosoow_,61 

the ~t-atte ha'flo imp.t'ove4 tb-e EnlPPliea Ul'gontl7 

required. tor the z-apid 4avelopment of tba oil and gas fields 

ot the lower Obt bask. A lQ.rp uumber of helioopiael's 

4e11vered the passenge~a wt th ~1lling ctqulpmeuts and · 

stor"es boa the auporta ot larkut1a and liorUsk or troa 

the Obt ea,tuarr pol"ta-. !fbla ia the only war of del.iVGrJ 

to the gas t1el4Eih In o~ to 11nk up the eaomoua x-oa4• 

, lese,, n11•1eaa expa=tee of th• eaat., a1r•tran$pGrt wao 

:lntroauoot eal'l,Jin the lt30•th Air t.ransportatton is the 

; Wi 11 _·- .:t:li OJ p ••• ~I 



. 
pop~ me~ ot ·pereos:u:ael tranapmatioa in. the t~ 

eastern l"&slon., i'he 01a&a ~out• OOlU'lecte Dosoow t71th V1a4i• 

vostolc via SkovOAdl.nov. &bobidzhant ib:atJarovsk, Vsa~.tbelc 

(ta.marl:r Voroahilov) and othtr lnterudiato et~tloM., 

l?rom Sakbalill ·to Zatnacbiltlta1. the~• la l'tg~lal- :Nrvtoe M• 

OBWM: Of the 411P'»V~ gold f'ie 14s~1 aM it makeS POl':SOl'Ulel 

tl'aneportatton oomt0%'table 1n the ketern st•rta. 62 

Q~ plaua Oatn.'1 tractcnt tlotors,. v~.tbtcles and 

epnt'& pal"ta. an4 asaeobUea to the eae~ern Hpon. ln th$ 

more •emote t.ll'efls, th(l: pbnea tltted wltb ald.'• tnake lamU:•e 

011 anON and toe • ~he m~in cent:Gl' f® such fl1ghte to the 

&'eglon :I.e ithabtU'QV'u, ln 1960t from Irkutsk to Jta!lutsk, 

8-hotP' fl1Slrlie were intro4u.;ed with onlJ t.-o stope al'14 m . 
1964• non-stQp flights wette introduced \12:th three ... ho-ur »tm. 

from &kutn to Batnttu, ln 19S5f th• taalb~op airoratta 

were 1ntroduc&4 and the taro lWioame s-elativel,- lower~ there 

are also airports 11'l Chutkota at Uelan all4 An4r.J1\t where 

people Who haw ne"'e:r seen t~!ne oro fomillar with plonet:h 

In 1964, a 4lreot tligbt be"tween AMdyr-.!lttza<la.n-baGlloyarak• 

ltloeoow ~· also established. 6J 

CY1.) &\1 104 .. 9AA·-QUR•&&au• 
;Qll.a&s&-rl&all' mte pipe lbes ar• tho most vieble 

6.2 J • .,.. Cole •nd F .• c. oerrmm. ;Q!sauu,Js.t ~\,Jllll• 
op. cit., P•ff)• 

6). Violet conoll.J't !Uom ·b J!a~, op. cit • • p.261., 



eans of tranepwtation for oil• It 18 m:Ol.=rt v1tal to 
Si'b.e.1t!a G1DCe thTougb the plpe•Unea, oll and gSt.e eM be 

pipad from one place to ancthe~ through long 41sta.noes at 

lcm oost., Tho problem 1.s .ot .the oonatwct1on at tbt p1Pf 

11rl.eth fhe. filet line ·trcm St#GGt ttlld ·fywnt)n1 deposits 

to Omsk •• started in 1965,. thJtcugh which eso.ooo to:mea 

-of crude were pumped. for rof'tntq. Anothor p1pa line b'om · 

Sb.ab to TSQmtt1• o11•t1e 14. abo11t 436 km. was also compl4te4 

in 1.96J.. te-t. aaother· line from fyummt at Uet• to Bal,Jk 

Which is abOut lJOO: km. and the Omek o11 rat1nar7 wr• 
eomplete4 u 196?.64 

~ .... 

In 1964, h-om ftst-ern U!'ale to .kkutalt, tb0 line wae 

co."ilp.loted,. Tbe other line IX'om Om$lt to the Ut'a1a o.na a new 

p1_pe li:ut~ tro.tl! ifhQ l~z+ l)o.,• wG..-~ ·*o Ev·»ptan lh.tseta 

u-o p~d tar: the tu.ture. A'tf pesem.1 2 to '•' million 

tonnee of oil ee piped from tho Okba to the p$trolewa port 

of Socknl:vo on th& weot eosst of the !..slantl and throu31 

!ferta;-J atJ»a1t to the, refineries at VWJ.vostok, Khabecwok . 
an4 loaaomolek. ~• second lioa is built 1n Salzhal.in nn<l 

it 1o naularl7 pu.raping oil to Japan and th1a esport <it oSl 

h'om Yakutta was estimated onl,- 109& ot the tottll export to 

Japuh lt ttU aleo reported that acme 2,7o.ooo tonnea of 

oU waa diapa.tQhed trom Tyument oblaet tor processing ill 

·:t.··.··r_.r 1·_11 'tCW:Ifil'ill. L··., lWJWfflri'r J'l~, .. · 'lf' II 



'" 

1t66t ana it na· thHe t!.Mt~ more than. in 19&5 and thO 

~a:rget tor 1967 wao to ezo•e« 6tOOOtOOO tonnee.6S 

iY,.I&ui.W.a• aae pipe lbea .-. ••uaur 
· tmpwtd meau of tue1 transp"'tatton S.. Sl~te, aa 

., 

elaewbere., the fil'et liba from taso•stva to oupplJ the 

mlnlt.is tone of NQlt·tlsk: &rJ,d nothOJ! from Btnaovo westward 
' ···- ... '· . 

~hrcuQb lP.!m ·to Sc:rcvo and BishniJ' tagil in the llorthem 

Urals of the !.ndustrinl rogtona had 'been Cet\plofe4 in 1961. 

lt ·was pJ:>Opoae4 to ltnk the Ben~ovo~Wihlnil' tagtlliae 

with the J'Ukhara 'htala pipe l1ue ana. continue 1t to toa~ 

gad. $U4 Mint$ $.n 1910~ ln Okha, tbe oil dopositiJ ·also 

prQ4uce natural gse, but. no refining l~l."'don& in Sa'kbalil'h 

··fiie otbe%" popoaal'·was to build sao linGs from Okha to 

lomsofllol.1sk wtth1n two yearr;'* The l.tena•Vi~ ~e ot 
ceutrsl 'lakt.litltin baa S to 7 bilUon oubl~ ~tcrlil o£ ass 
reaoU!'cse. Th'&2.'& is alsQ a plan to link Uek.,..V1J.n$koge 

al?out .)00 a, north ot Yakutak ~o Pottrovsk oo 111.a construe•· 

ted. \fbleh Will· run on the ~i"tllQfr~t a&'Ga.S • 6G 

(b) .latJag e.t:A.diMU .9tJI2SII&Jl&9A6 .#&Qls£1. 
SA:.imsiRSStiiM• 

!he above aucusoion clG&rl7 shoe no maja.r· Cheao• 

tGJf1et:lo teat urea of tbc traneport pl'Oblem 1a Siberia • ( J:) 
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Compued to tbe vast stee of the region, the exieti.Dg 

transport atTaq~unent is tota117 ha4equatet (!) the 11mlte4 

available trane,POl't netwOI'k Je VGr'3 uuvealr 41sttt1'buted 

t"'1th conoentJ?ats.= 1n scmEt parte like ®!!the.rn Sibel'ta 
. ' 

having etll'liar developed., antt· leav1q onc>~tmoWJ a:pansea 

of S1berta lands uusened b,v mOder-n means ot t»ensport, • .. .. 

Stnce moot: Gt the needed Si'borltul ~:~atural Mao~ces ee 

loccted 1n plae~Je te:r- 4iotant frona the mairl. lirleG of com

municstlon• tt is t.mperatlV$ that turtho~ expl4)itat1ott of 

tho. "souroee ie t.'llposaible without r..·u.tlti.pl~lng the c~ 

mW11eAtion ar4 t.,anapOJ'tatioa eyatem b7 atva~$1 times owr 

what hae been done eo fllr.-, But larga scale conat.-uction 

and ma:tntenanoe ot t~nnspc.:it atl4 OOtMiUlllOatton 07atota Sa 

both 4it:fielllt an4 oostl)' 1n ·tbe gaOSJt~Pl:l~ aD¢ C11mtlt1e 
. ·:"' 

fhe ep~lty Of tranupcr:'t network J.o S1bor1a oan b• 

attributed petly to lor; d&ostty of population ntld the 

relatta tmder-de:velopment of' th'\) e,oon~. Howevel't the 

an'ftrcmental factwe are no lo$s eisniftcent in creating 

the present ~angpcrt problems. 6? fbe sisnitlcance of 

envir<>l:Jmefttt;&l conditions tor the dottelopment <Jt transpOrt 

1e Uttle. HOObDUed in OCOllO.fl)iO 11i.ofttu:t'tt Y~t it ia 

ou tbe prov1s1on ot transport tao:11:1tt.ea that future: 4eve• 

lopment of Siberia reeta. among other factors already 

pointGd out. 

67 
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Por t~ther diacusaion en the effects ot environment 
on tJ-ansportation, see a leo Chapte.,- IV, PP• 77. 
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. A basic ,s&ograpbieal taot• that baa Vflli!J' important 

intlnent& OJl 'ranapwtat1oa in 6 naicm. Sa. ·the cl1stanoe to 

bl cover&d. ltt Slbe:rla, d:latancee nl'e phea.~l~ Dare-. 

••• S1bGris sttffera from fl:18adv!u'ltasoe ot be:irls f.-tber 

awQJ trOtil tbe main pOptllatetl tl!ld uatrLal C(lnte~a of ill$ 

u,.s.s.n. ~t.o meaJ.U'S botb industrial units that supplf the 

inputs to S1ber1at1 tnduatri. and . the market tor thO latter 

.-. lOOe.Q4 at eons14era.bll dt.stancoe &WBJ'• tho long di.&foo 

tn.tlOfJB Nr;Jult in 1q haulage. Far i:ast·aut1 the avel:'est 

leugtb of the haul for the Par ltlat is 104 miles. fhe 

lema haulage ~to higll tracsp&J't coste Whlcb o~4tish 

tb6\ value of the product tteelt,, and tthicb 111 tUI"rl influences 

the po.:ttom. ot development. in the &'eglon. 

The ftl.Qtiv-.e coat of haUl bf :railwa; • road an4 ztlver 

u thtt Ps:t ~t ie between 42Si and 471 more e:pons1t~e i:h® 

'be avuaae fw the u.s.s.a. A aooa uaapl• ot the liln1tina 
·f)fteet. of ditdetloe is that of true pQ'J:'ta'tlon ot ~aln fRm 

ou:rpl:wa f~o.m relet&.-rel,- low coat farmillg 1n Kaea.khotu to 

deficit h:1gh-eost apicultural center 1n the Fur Baot. ~• 

cost of prOduo.:l:lg a tonna ot srakl ill Kaza.kbotan !.s about 

60 rablee-1 wbereaa b. the FBI' last tt la over SO :rublee* 

But: the transport cootv between tho two ng1ono add up to 

more then 22 l'ttbltce~ ·an4 so equete the CD cost at &abarovtk_. 



.ln a.ete3.'tnintn8 the su.1tabillt¥ and attie1en.oy of ditferent' 

modes of transport in Siborit:h %n pla.nniftg and 4evelop1ng 

transport in Siberia• it 1e neoeasu1 to take into aceot.U1t 

the natural conditione w1thb flhich V&l'ious meena transport 

can be ope~ated, if at all• A .EJoYSet geopapher. v. B. 

Rofetlovo has· ehowa t:he :relationsbip betwoen natural envuon• 

meut and transport development with reference to ~J'Wzunl• 

oblast.- Here, •e- ean do no bettR than givo a brief mammarr· 

ot her t"'Irk to highl1&lt the pro'b~ma related to mottos of 

tranupo~. 

In ·SWl'.IGll~t tbo. ditt!.Otil't1H of VQUSSJO='" would be 

due to tho p~e1cal and mechard.c.al p:ropa1-tiea of the arouni 

(part1oulvl)t the carr7ins CapacStg depending upon the state 

of tho permBfrost)1 lo.nti•form charaotex-1st1ee (<lo1lSity and 

d•pth ot terrain 41aeeotion, slqpe a~les), c.limat$ (the 
> 

wettina itlpQ.ot o"f p-ectpitation), tbe degree ot plant cover 

end areas covered bi water bo41tU.h 

Zn wlllter• tho key obataoles to transport development 

are harsh climB tic conditione, Btlob a$ low temp&ratures, 

~.~~trona w1ntta, the duro:t.ton of the •otie n13bt, snawvstorme, 

f~St, and SllOW•dritti:rJS+ In the absence of 4u:te en the plq• 

etoal and ~techard.cal properties ot trozon around, Nefe4ovo. 

uatd some generalised cbaracteristics of. peJ~mafroet coruli• 

t1om1 that eeeme4 adGquate 1 in eatablishlng the earrying 
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•epaoit1 of the St'Otud and 41et.tnguiohod *•o bae1c claeaea, 

the day ground noted tar ooheslon tm4 p1net1c1trt h4 the san43 

poUJ'ltl. OthR :wop.;ttes ot the t;roun4 :rclevact to trans• 

po%1 requ.h'emonta a2.._,o denoi t7 and wetn&sa. the deas1tv of 

wato~soturated cla7 grould mar cba:nst ·as a. rest1lt of irJ)$t ., . . . ' "'' 

heavt:ag. Bowowa-, tb$ aoot d~o factor in the tttrensth 

of the pot.md te 1te wetness. Cl4y (p:'ound,. tor exempli t .io 

hiahl.J resmtut when dr,v. Bu.t tm7 preoipitatlon o£ mare 
I 

thBn 5 m1llmetere tende to soak 'the ground ana 4eprdvos it 

·Ot Ooheaion., As a MOult• th& use ocf \th$&lec1 V$b1oleG on7 

become Utt1oult fill! alto6(tther impossible. Anr evaluation . 
ot passability ot grour.t4 tnee "qu:Ltes en ob3eottve index 

of the limiting oUTyins capaoJ.ty.68 

Untortuna,ol)f, oo!l,T p~ters ~~ the pbJ'sioal and 

maohanical P'Operties ot trouen srouad oould not be calo.u• 

later! l>J met•edow becaUflfJ ot the lack of data. ~he tutual 

4eE!Or1pt1on.. theretort, contains b.lghly generalue4 da\a 

on tho state of the partnafl"'cat. lee content, ao11 tespol'a• 

ture 1"esJ,inetl1 thl~knoeo ot the active layer and the extent 

ot permafrost proot~uJsts aro· h$yond. calculation "1thout firm 

data, 

tllli lilt t t l ]( .. liTE twJa P j_ 
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Ioe oontent ot perm.frost: setiwnt is one of tho 

moat fmport:Qn.t en3ineer-1ns geogra,phJ' param.etera 1n PG~ 

~ail Ql'eas. It t;tot1all.J 4op,ettds on the c~aoter or tho 

cryogenic textu:re an4 tho ioe oontout Ss ·cloa&lJ' Nlapd 

to li:tholog. Pvtiouw lt.thologtc· senetio oompleJtee are 

ua.uallJ'. 41attngu1ehed bf a sivo». type of OPJosonlo tmurc 

and tho tc~ cont(Ult~. tbo :lee content !a also en 1nduect 

1n41cator of the moisture· content ot the active lsyer tn 

tho abe1nce of tlA;ttect data. 

fha ·th.lckneao of tbo aoi1ve layer ant! its moisture 

content ere· also important ptll'amete.n ot pnssab1Ut7• lul• 

ver1M4 ssnttv loams with a b.lSh mos.et~ content tend to 

become thuotrop.lc (be-e~ fluid when ottrl'ed o.r.- dis• 

*tll'bed), leatr grow:td has e low can;ving oapa.ci.tyo., The 

temporaturt ot porma.bos~ powd 18 elao us4t.-d BG an :l.n4ex 

ot Ca%'!7inG capac it,-1 the lower the tempe,..-aturo,. the greater 
-

1e the, oarry.i~ capacity" fho leaGt favourable h this 

sa:nse ue grctu1d types in the eone with temperature olos• 

to the beeat.ng · po1ut 1 their C8t'rN.1q capac it,-· is elttre!ilel,

low. 

fh$. ~p02't developme~ Of An,' terr1tor;J alGO 

depends on land form ehar~tel'!aation. tberetore • their 

4eeoJi:1pt.ton _of natural. eomplmtee :J.D. the studl area o..lso 

contabl• morpho.mets-ic p~etera use4 in ens1nenr1n8 • 
~ . ' . 
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4eBiStuh S&l'f'foe elope anslee and the density Gild dopt~ 

ct te~ 4iesect1on haft to com& tor calculet 10th The 

harsh clima'te in th,, stu.a., reston also ettec'e the oost; 

of transpor-t development. la this coJUUJctiou, the" have 

oone14tred tho number ot dQJG with t:emperaturae below •40°0,. 

the aumbot' of daNS wlth galo,.forot wincts with spee4e ot 

taCH than 15 . l:rl(l)t-tra a aocofd • and the mDb&r ot 4tl7S w1 tb. 

a snow cov•r of mO'l!'e than 40 .oenticleter•• 

nata on plant coft»a also preeentod fe.otttt"s tm' the 

particul.c purpose of th$ attldl'• The abaence or pt"esence 

of trees., 41stanoes of 1 to a meters betnreett tho t:reee, 
• 

wbieb is. tho minimum neoetJsal7 f~ wheeled '\fahicles1 end 

tho thtckness and height ot the ~· trUllktJ come into "ckon• 

tng, 1n a44ltion, the tabula~e4 mtural complexes also 

1no).ude fog and laCk coverop. 

~he baste criteria tO/! transpart a.oceaa1b1lit7 w•re 

established o~ the basis of the en.giMering s~ctf'icatione 

. of the pa:rtiou.lar menna of transporiationt the elearlilnoe of 
• 

the vehlcle, the Wlit ~eaure trantnr.t1tted to the around, 
tuuim~ grade that can be ov&rc Q:1e. ilbo clearance, tor 

example, wu taken as, 40 to 50 centtrnG"tua. tho u:n1t pressure 

tre.m1mittetl to tho ground as 1.5 to 1.6 kg./~rJa2•, th$ .tlltni• 
,· . . 

mwn gade for rooo dee1.p s• 43 e.nd the max1mum e;t'ade thnt 

rn1.sht be overcome 1n wet ((round was taken as 10.12°.69 
•••~ .1.'41 rrn nlf.rll._ns ., • 11 11trn . 
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4PP174rls tba ebova mtvla, Bet•aova came to th• 

ooJ:t.Oluston tht\t envircmneatal 4iffuences atfeottnB the 

~ of grow.ld .trapsportat1on at most pronol.Ulce4 at the 

l.ewl of lattda:apo ty-pe. ':fhG •••l'e: of hGJ* inveoattga

tion e.r.e a1var1 in t:tu1 followi.Qs iable.1 annexed tll the ntd 

Pase• 

H~ elimatto condlt.ioM in s·iterSa thus ~G 

plaunizls 4iff'ioult and construction an4 roa1n.ton.'1nee ot 

transport BJStems ·cxhorb1tnntlJ' oostlu. Pormafttost areaa 
a;reat13' increase th• p-roblllma of eopat:ruct1on or x-ailwaya 

and roads• tn pe~oet note t roads ~ cheaper to bullA 

than re11~1 but ennual mointenance of .roa4s .-. mot'e 

expan$1'f'G. Consequent 1¥ ,, .roads o~m 1.1$ uae4 to euppUmen't 

the r1ve:r tranapart or link l.'a$.lheads. thiel. :r.efel"a to the 

(U.~.di'ioatlCG ot r,erma...~ost comitionu to trana.portation 

wh~n only the sha:!.lcra Ja.;v.;;i"' ot• top soil tbawe eaeh e~r 

tho buil41~ a.nd. ta1ntenenoa of ti&ad oapltal 11te b1-ldgt& 

and bu1ld1nge aseoei~te4 ~1tb transport -~ 41fti•ult and 

~!JQnoiv~ • ~he •xpar.aion of pOWld moist~ as i'i tresh~us 

creates ~e&ke tn the sc.a.rfaeo: tbo.t SfU.'~1oualr d.aoage lima 

of eomoa.l!l1Qa.'t1on. Deep Ot'aoks ooe.- in the roa4e. w-.th 

the a~ thawat ·the aurtece l$,JerQ au'bett!e tr.tto a M& ot 

slUSh eltd mud. !rhe building of all-weather roads 1n the 

perm.afrost sene is a low and ooe't:lJ' end annual expe n41tu.re 

is very h1Bh• 
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tABU& a· 
BBGIOliAL EVALOAWIOD OF EiiVlRO!mE~ OF DORfHBRB ~YtJr.mtif 

OB.LASf FOR ~RAliSPORW DBVJU.OPMBll!f PUBPOSES 

Water Air 
. frans~tat1on 'il'atJS• 

porta• 
tion 

••. tr fl t·gg· f _· 1.1? -c __ l tWt . n···ni '11!11.!: 7$ -lir·. 1 fJ ·. ~--l- .- 'JOTJ.-;(J!!( 1. U. -r.·f II )If 'lll .... J1 ... · •. !11 

!'ttAial (1) 

oyae (2) 

Rela.tively easy in Relati.•.· lJ'. oaa,y Ba:r4 
winter in coas-tal· illl&t 
VePy br.m1 .tft &W'IU't!Ol' Ve-r'}J herd. on 

small streams 

~u (J} 

ll Ob1 Jla;: (t:i) W1nt•r tl'dtio PQ&Ul.,. R$la'bi<Vel,v easr.- H&lNl 
ble along tilted · 
1'4utea, ver'fl bart 
in su.t'i'ltD&r. 

Ill soa'Va•SynJa Hard all th& ~- Rolat1vel,y easy ltd 
(~) · · roWlt\. wtth traffic on l.fa-ge at~eems 

Ob ltaz;ya(9) . possible along and only in 
Up~ fae(13) tUri routes after flood eta.ge iu 

oponina prepa11at:ton. aoall str&arna. 

lV Po~ 'aa(l.2) U1llter tr!lffio Rek~ivoq enq, ~4 
possible along t ae4 on largo .atreams. 
routee attu . spe• Only in f'lc;od 

otal pr&:pal'atioa, stage 1n small 
very haft in eumtr~er. :;~trea.ma,.. 

V Ob' le,ft llal'd all the yea'/11 aetat1ve1u em.sy. B~ 
Bank (6) round, \71th t:taffJ.o 
Ob t RiGht pQasi.ble a10l'J8 
llal\k (lO) fk$4 routes oft~ 

special Jtr&paratt.on. 

VI · Surget. (14) Wirlter traffic poaei• Relatively GGSJ• Bard 
RoGla (1) ble alOD6 filte4 
h_.tlrals(4) routes after special 

prep. r.\r·a·t· 1. on1 very 
hal'd in Elumtl$1'. 

Vll Uz-o.le (8) Bar4 all the yeal' Unsuttablo Hard 
rot.Ul4. 

VW Lowe!.' Ob'(16) Rel.Gt1VG1J' oasy i)l RelativelY' 8!'lS1 Hvd. 
tU.ddle Ob' wittter. very hari bl 
(.15) Guro.r:;JOr. 

source' v .. s. fletedova, Ibid., p.24S. 



,, 
2btu problems ve aplf1•,6 teJJ tb.e men d.t~ 

task of WDni1ls the ratlwaiQ,. fb.e cost t4 buil41na •a11ft7 
. - l 

1-e 1e •~a0l'41tta~t11.J b&tj\. Ft11: ~ut~, t.n ~ :rea1o.n1. 

the eont~tru.otA.on ot O:tat V&ftt lit J:~a1111B¥ Uae cot~ta abo\lt 

1,581000 l'ul>l6e compared to onlf' GT •171 •Qbles to'lf! the t~a~ 

Stbsr1ail nll~ as te aa sretemk ic f~yko.1Ja. • 

Siber1nn cl1ma:te also oree.tee !)l'Ob·ltms assoo1ate4 \91th tho 

efficient operation of tranorAlrtut!on mg,oh:lne:t-1 Qud &«lQi,p

ment in the lOncJ Siberian wlnttn. SO.tll~ ot the ditflcul$ 

teehn1Qa1 ~oblema poeed by smirol'm!ent 1n th~ 4ove1opae·n' ot 

traup~t netwcrk vtil.l be . d:taotuloed t~ther 1t.l th$ ••• 

Cba.pt~ ... 

'l:.he .inadequaov ot tt%1atil'ls t:rl.lllllpcwt faoil1tie.a ana 

the ec»nomic and. tochnicel p~blent.& (a;tt1SiDG from Mtut.-al 
' 

fac,(Bts) ln the ttn. .. :(ibcn<· dev~lopmen.t ot tra.-:;.sport .in S1'be-ta:la 

~ 4eoislvct iA icfluone1~ the PG.tttrn ot ooonom1c 4•ve1op

mant in th1s vitel ~a. D$etatUJt) ot o~tago of tranaP«t!"t 
• ": I 

f®iUtits, it has 'f.Kle~ nacesa~ ~o plan the dovelopmen$ 

ot toft-1-tor~al 1ndunir1al pro4uc,t1Qt).' OOitple~S in SlbltriaD 

.r4Gi®a~ ihe developr&ent of QtU~h t•~ito.ri&l production 

comple&ea ~ expecte4 to a~.~• -er.anspQl"'t t"equil*ements 

end th~a ~emov•· an !4p¢rtant bottl•ntu la the s»ee41 d$ft• 

lepoent Of S1baria:!l mtu:tYGl resotWCGEh• 



CHAPTER IV 

THE PROBLEM OF BRITTLENESS 



the terrltar7 .of Slbtttlc. 'ftl'lee -~at:Jat wltb l'espoct 

to utural ~ oooft.OtnS.C. con41ttouth lt .14 evon ntore hot-cro

aeuou ill reslll'4 to toohnolotJicG1 problGGo boa rog1on to 

~ts1oa. ~ vcat ap!lDH ot \btil Blbertcm eoonomJ beaSJm. 

hom "eero• lovel. ln ol'der to oaeoute projects coot!nc 

ma»7 mUUono of rt1bleo, it calls f(fl eubotantlal tnvoot• 

aeu ia the local oonstructs.oa base. from tho pwltm~1es. 

la bu114iatJ a factor7 _. ill eett1q up an intiuatrtt.ll centre, 

a=eroue toohnoloetool Qll(\ ooutruct1otml problons relo.tlna 

to tbo spoe1n1 conditione t4 the l."ea1on llu'Ve to bo fcco4. 

'ala chnpt:e• doala Pl'ltnl.J' \ri.th the technoloc;tonl m-oblomu 

~el4tina to ooast:ruotlon tt•ka tu Slbersa •. ?O 

~-at tbo pn13$nt o~Q&a 48 tJploallJ 1nt~ct1Dtl 

w1th the o~~nts tu011gb. appJ.riDB a w14o range of 

Ol'l$1tloel"1ng Bl1*UO't ... a* AD tnoete SVtlCtl.ll14G ~GOG 1ft 

numben ana 411tR'Bt appUoa-tl.oas, tho Pl'Oblemo continua 

with apocUA.o tU1d toebno1oe!lCal propees nndo wA.th thD 

poatttve Qn4, aoaatiw changes · eftooted b7 the onvtrormonto.l 

condit1oBS !n the resioa,. Btn• wo C1!"' oontrontod with 

.acu:to nee4 trm opttmS.a1na thG procooaoo: ot iatomotlon 

bo~VIOOll onpnaori:na otruoturee o.ml env1ro:1mntn. Tha 4ove:• 
• ~ tt% Ad!i£, If ·; .. : .i U I I Jill .t. IIIII 



'' 
lopmor.at crt a the017 W24 metho4olopce1 upproQ.ObGo ovolve4 

te 4ea11na nitb complu .. ,..o'b1ema tuu.1 becO!n9 ()H t4 tho 

ke7 ihe.,..t1ca1 Gft4 ,.aotlcol taaka ot mo4el:"n QOleno.o. 

WhiG la'Aot ohaptea- ntte.mpte to .mho a pu.ral ohraotor1• 

eo.tion ot the tachoolOQ llJ.l4 raaturo.11'elattotlSb.Sp, o1th 

partS.C~ attention to tho proopoo'ls of eontro111na JhJ'-· 

Glco1 cm4 tJ803J'aphlOe1 problema 'that Otm bo OQOJ) in Sll»f'ia• 

Ar.rs kind of Sawetit,tation ot •uaa • nat~·· Jt&lat1on• 

&h:i.P :"04u11Pce a e;ooiol met.ms ot o1oosU¥1nc tho OD3ineo,_ 

·ina oystotltl omplOJC4 to mos._ tho co~1tiono prcoot.lto4 b:J 

natu:t'l• lu. cwdo• to Bnt.llise tho o1osaifieo.t ion of onai.u~ 

i»l3 o,yot0tl8 auitod. to tho ool'l41t1ono of nature, tho Cl'ltorSC 

ohoulu ~st the goat sS.ttnUtoant factors whlcb detemir» 

'tb.o oboraot&r ot ~bQ' tactva. !i!bey Gl'e those N.latintJ 

to tho pooition ot e110r§ erut 1rd'Ol'll'lat1or.s :On emr-Q roaOUl'oo 

in tbe nateal onvsr~nt cn4 tn the soototN oot:ablJ.ohocl 

in Q e1von s-eaton, 

la thlG contoxt, tho OJl6i.noe1' iDS teehnolocw oppllca

blc to SibCrlOD oon41tl0ftfl OA4 tho breut.na chcu-ootoz-!etleo 

of maehittto bl'oQSb.t to work in the rass.on ocm be a~fld 

here on tho bo,sio of certain fnote. 011 be11\1 ono ct the 

tit'et and f()lM)mooi 1totnG of tntluotrS.al tlovolopoont tn Sib$• 

!'fat tho priG& problem to bO taken up is ot tlle p1pe lines 
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w1tbol.\t· t11U.oh no warking opentloa ta posa.ible.71 Unllk<J 

ln. croae of normal el•ts.o. 1\Uld envil'om:~ont;c-1 con41tiou, 

in S1borl41 tho p1pe ltnoa beve to be: 1fll4 with Q4cpt1<m-

of entirOl;r iU,tfo»ent e~r~ GJ8too of ok!ll1 mater1n1 

emS oou'k'uctl.oa.- lD olimatio con41ttoae haViUB taopor~ . 
'tUlle for beloa tho trtealn, polr&t te most of tho JQar, tb& 

roq~mo.nta of otflciont \iO~ld.raa of the pipe lln3:e involve 

(1) toot tho plpe llrloe anould be providotl tt1 th c. ttllolo• . 

ttao hoBt1116 Q~tnem \11th the uee of apoclGl b.oatina equip

mont and tneuwnontntion bJ· Vlhich the plpoo o.n4 tlloir oca

tonto or oil are kept 1n permanent wGZ"t'Gth fat' t&G :roaulo.tod 

ana oonti;nuouo tlowt (2) that tho ptpe limo ohould bG 

etrons ono~ to otab1liue tbo bent nrd the oator1el. should 

wtthetand the su.b3oction to pemooont bec'tins• 

Tl1o ~ch eltaot!O oomU.tlon ( tn tho u~tborn re

gions of Stborla, tho tomporot:ure aoos 4o~n to .tro° C) of 

this rouion, tho ar-t.>tU14 1o aootl-1 of pormah-0$'0 m1ich 

cnuaos tho proble!!lG not cr.a.1a ill laJioa tho pt.pe linoo but 

cleo in .troepitlB them moto4. the mr;ao.e of heatinG b:lina 

elootz1oG1,. anr defect, 1ooknCG w breok-dc:n.a S.n tho boat• 

ica oyotom atfll prcwo oven totGll; 4ootructlvo, tho loaot 

l>oills tho freeeina of tho oil, stoppi~ of tho floW Dl'l4 

leailing to tho broetaao of tbo p1JX)a.. ~1o Q0.1 hoppou 1ft 

G Q.'lt:ter of admlteo OJ' houm. U tbe plpeo are not ot,..ons 

• . f •• • , ...... 

71. For brief d. esc rJ.ption ot en sting p1pol1ne s and 
other modes ot traneport rater to Chapter III . 
PP• 46-65• t 

l 
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onoush ill metol'1a11. oom·•ruotion or 3ot.nlnsa to st ab$-l!Jie 

t.be heat or to withotand pctmonGnt hoetina, the li.noo 

\1111 Glvo mra soon reouJ.tinc: in ~uc:;e an4 tn1Gtr1oveb10 

loses. Qu.lek repairs cunot be contcmpi.Bted b ®Oh 

aonds.ttou, aorta then iG no l"lcq· of siv1Da toope~; t1o~ 

ot O·ll till repnlro uo cmtplete4. A brea.k.ctona 1n tho 

pipe linen loado to a. chain of dltftcaltiea. dislocation 

Q#l4 4.lBQ.ate~o noultln6 in etoppaGJe ot wcrko al.l round 

fl'too oil oxtJ:~aotion to the J:"cf1nes-us.. vor- ouch brenk• 

dotme of plpo lltlea, thoro coul4 bo no oh~t-t;az-m JfO!ledioa 

ad ropatre. Loaa la,J•off to the •orke and nu:d.nt.onqoo 

of ttw \'#ork•foroe with a11 11"1'1ll'G aaonlttea. untU tho 11tleo · 

OH rootCl.&'o4 Wbioll will 1Aev.t.tablf' tBJtc a lons tw io 

~~~~ublo flPd :lt lnt1ft8S ®cut total waotnao of tho •• 

tsonnl •cou.OtlJ• 

.AnGther orittccl prolJiem 1m-o1vlng apocU.al.!sc4 tocllz:lo.

log op.Plio4 to tho ~GfliOA .ts trnnopor'tat1on.., fbo hceV)" 

end ooetl.J' Q:lehinoo and fUJll1ptaont have 'to be bt"'ou~t to 

tho fiold of 1notcUat1on and operation without 4o;ooge tUtcl 

mObe.rd.oel 4oJ<angemcnt lD transit • iho onl.7 tmnoportat1 on 

for tho l'oalcn is 1hro,ush thl ra1lrl~ ®d ~~.rou.f.3b oh1pp1nJJ 

over theca V'GOt tlrettO ot ioo•laAen nat=•. fho lo;l4$4 

ships haw to be helpo4 on their ny bJ' Olnployins ice• 

wcakers.- Thin opo:-.l!B tor tho aagnitude of tho p.roblGm 
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of trcmspft't.atton ~Y sltlppS.na in· tbio roaton. IJ!ho trGno1t 

ba=~ end 4GlaJO e:pose tho mohboo cm4 «u:aatpmnt to 

beth Gdorft31 ant latcmol 4a.mfl30G utor porpeturll Oft~ 

fall condltlono. m:to oloot»cm!O oquipsot:ltG vo tho worst 

to ou.ttor' GJl4 tho oonaeq®ncea ean woll bo un4or.atoo4 for 

ope~:at1ono bl resione ttA1ch 4opond on ol.Qc'lrtcal.·onol.'GJ a.o 

tbe bn:JiQ JlO.o.no .tor o~,-s.na out au otboJ" act:lvttioo. 

FG!t I'Op~lra of tho ohtps, all tho l!'Oqu1rod faoil1t1ea 

have to ho brouaflt Iron tho woote~n ~to of tbo QOU1'it~;. 

Olton, it tekoa a lo!J3 tir:t13 tc 80t tho oblpo l"OpoSZ.oll and 

ao:Sn~ end ooaotit$o• tb.o e<tuipmoot may J."~oaoh tho in,iQot\r!al 

os.to Gfter a 4o1ar of oro JOel' or ~o., ca!d.ac; ovoey t1ot7h 

1n tho otto to walt until tho ooeontlol oooh insr, Gn4 tho 

ato:-eo arr:tw. 

In e.uoh oon4it1 .. on~. tho o'lterlQf of osponditure tor 

tho r.acd.nto~o or tho t~CJ-lf•f'ca.'oo ot tho intluotrinl aite bt 

idlo tAme ttJt: lono dtt.rattonG an4 tnt coot of '~'tmO.&ortctSon 

of mchiOOl7 and Gqu1pmOat throUGh honor<loue ohippl.D.a: lo 

co1oaonl. It c~ o~ within el)lf ecoDO!:!N' of aealG, atld 

oonat1t:u.tao tho !13o.v1oot btU"tloo on tho na.t1oacl oconom7• 

fto otbGr mQl'lG ot WtlnoporiatioD bJ l'a11tJnp ill 

tb1o nas.on le also 'baeet \1ltb formt4esb1G pl'oblo.:le fo1l ovol'l'• 

ba e toohno.loar to 4eB1 with thoa, l'he ob\Uldant ooo.1 avail• 

Gblo in tho Jtoaioa Ce.mlOt bo uso4 to run tho e lleineS. In tbG 
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~ab iOJ Qnvuo=e.nte1 con4ltloe,, stem'!l enatne locooo. 

tives an· not \'10Jtkoblo. £1GcvlcallJ rtm onalnoo aro tt1e 

o~ prtlOtlco.ble for nt!lfR.tua tho Gl'lW from tho traoko . 
~= tor Pf'OV1dlft3 oontrnl l't.\ntlng tno14o 'tho t»ni:QO aa4 

tho Co.ft'ian;ea to t.ltlke travel poaaiblO in thtJJ Hr;ioth Evon 

JA induot»Jal compleae. c.ll'aadJ 'built up• s..t So 41tf:l.ou1t 

to uoe coal driven 1ocomot:1vos. RJ.ecttt1c tJ-a.!Do ~a com

POZ't.ltivol¥ enq to eqatp, pro1'14e4 tho lines ora m~tn

to1nc4 1n op1te of ~ 41tt.tctt1t1ee., !bore ore • of oourse, 

verg 4.Uftcu.lt probleoo tGced bJ' .roat tranopori An tb1o 

ne1on aa we have<b1Hndg 4escribod the gvound end olimatlo 

o<m41t tODS.72 

A~trGnOpO'.flt ot peeont PlalG on lopo:rtont pen 
olth m.tUl'al l!mltatS.ons ad tochnoloeloal problo!!tEh All 

tho ln!uotr:lal oiteliJ ore not Borvo4 b~ ob11)0 or by ra11wayo. 

AiraQJo elo~ -0?1do tbo ltnlra tawaom. tho itt'! UEftl'io.l 

contJ.~ea fo1* tranopGrtot,Son of poroOfU.'lOl an4 lioltetl mtoriol 

suppliea 1n tbeee Vl.ltWert phyoJ.oo.l cud onvil'or.msontnl ool'l41• 

t:loao, In oomo p1Gooo• mar tho 1:Qduatr1Jl cemroo,. it 1o 

very 4itticu.lt to ~epare tho lnmt1n.g croun4th Bvou t't.here 

O!nGU ploaoa cw4 belloopt&l's o.I'O tloa4, the tos, tho: mnOWJ 

w1n<\a an4 an~toroo motto tb.ei:l' oporo.t10ll.8 4allCGl."OUS tll'14 

m03t 41tf'loult,. In tho teco of these obstacloo, ovon work-

T.- _HP1;11f fJ R .... It FA_ Mt·u l_llprllft .. t•1••r 



Ana. personnel OJ' ibatl:r noc4o4 equipment, utOJ-ea or cmppl~o 

cGtmot be bro~t to the o1.to oa a •.itne oon•<htl<J. ibo 

pl~a and. belicoptew I'Wl the »lok ot totol 4a~ or 

oechanloal broot-tlorm. t..nvolYing tho ltvoe of the penoxmel 

a.JI4 •bG atlfotr ot c,oat)¥ otOJ'oo ami equiptAQ:nt oarrlG-4 b7 

'boo. 

fbo, basic ensineortna B,Natet\ ie ot 'ho eatn.ot lon 

of onersr tram tho variouo llVG11cblo rc,u~os, to <tu111e 

Ol'UiirGJ b7 cllffOl'Ont motho4o au1td to tho z-cu"Jo~e. !ibo 

P'Uo:1pa1. rolo of soooJ'GtinG enorg in tho roalon in pkt.yo4 

bJ hrdol p~ otot1ona.. ~he operation of those atr1tiona 

invol"e illtona1va mts and oDOr§ exo~ w1th the on'ISJ.too-

oon•e• 110r oo't$1nc up a 'hydel. pa:tor atntion. a ro.oonoit' 

ban to br;t re1oea by hoat1na a r1~r- otrotch ot 1~ • 1' 

td.l.o:ooton tm4 Q01titla un @aa ot 3000 ~ot~oo into wa:tor. 

A now en-o-·u-onm~ulto1 contU.tion ltt\o to lxl oreotod to produ.oo 

oloctli'icity. A breek-4oml to tho electrico.l r.lilChicao nlld 

oqu1t::Jeftt in tho procooo ot 1.nstallo.t ion or tn olX)ratton 

GV3n tw n 0bQ3.$t 4urntlon of a few hours wi11 Noult l» 

tho Wl:lolo J~eco"ob"' \Jocomt.ag tr~en ana1rh 1n tbo ~eene, 

the J:tonmb1D!J equ1~nent also ma7 lose wok!A3 coditlcn. 

A ohole bldol plant JJJJ:t3 otop 4uo to 4ofocte in tho pa.rta, 

bfa cm m:10U1 4ioloco.tlng tbe oholtl o:~ot4tl wh1eb depando 

on vital insk-eento.ttou.. R~tpo.!rs take c. lot of t t.oo· om 
cnvonAituro. 



Deei4•s tho cbovo problem of o~at!na n bf4ol powr 

station baaed en n~voU.• in pomatroat rtvo~ eou.rco. we 

cu. .~ attonttoa to furtbo:tt exemploo of · tcctmo1oolca1 

~oblo..rna Sa tho oonuctlon of one~tg lr1 tbo ro(31on.. !rho 

p:-oblo03 •r• biabl~to4 in tho oaee of Bratok oao~ar Gild. 

b~o-eleotr-f.O 1ndwat_.to.l oooplez. Jn oo~oo ot t:Sm.G, tht 

conatructlon ot the vono:r otatlon failod to.n1tb.Ott'll14 tba 

~b clSmatt.e ccmlttione o.n4 tho oomtruotl.on .S$V'O m::w b1 

tntntllng. Gew resoaroh tecbnoloew M:o to 4o-ol t1ith tho 

}.)t'Obktao arie1ns froo tho offoota on matorhllo ami oaolsS.nory • 

eo ocll ao on tho cater14la of conotruotlon fltoo e~lntls, 

hocen aroun.a, otc,TJ 

.In artl~ to protoct oeohiaor~ !IO woll oo tbo buiMtno 

oonatru.cts.ono, petntc ~ in41o:P01'l0Gblb rem tho 9ar1ouo 

ito.mo nee41ng p%*0teott.orh the ~mime ~tta'otl 112 i;ho 

tactor!.Oa b tho \1GCt to tho nol"SllGl aton41ll14 ~aquU-oSlonto 

~o not ouitabl~ for uoo in S1b01'10U oom11tionc. Paintc 

ouitod 1;o tt1tbottln4 tba onoleusht of Dibel'lon ol~t1o con

dittou h£rto not been 4ovo loped ee "t.. Pa.lnto aJ.":3 aost 

OtJO$n•.ta1 tor tho proteotl1on of aechimJG nnd vart.cuo oote• 

riAls Of 41vono O(luipe~nt anB. oithout p:ropor polnto bs .in£:; 

Q.pp11o<l• tho rie!t of 4nola,.go ana. looe ;t.o onoa-ocn.t:J o.t'l4 o. blah 

coat tnlit.aOtrla1 plant Mo no ltfo,. 
u:tn a a tin r '"" 1 uttc_ud u 1 a •. PF II 
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lltst to oftQineorill::tt in tllo e1Got:t"1oa1 and lXlChanieel 

oyo~omo, tho ~blGIJo ot oonotruotloc ODtJ1noor~ 1n tho 

conotJ:uc.\1on of 4.ttda$.t£<i(t1 blllldill.G01 .'tho btloe or.A othor 

otru.c'luroo, hoas1na, o4u.eetlono1 faol11tiaot etc., . ., co.ao 

up in mQGnltdt ft~J:t bandlinB 1>1 new teohnol061 in 81b8J.t1eD 

con4itlone. 

Under t~ pro®nt cond1tiono. con:ltztuct1on ill S1txtl'in 

1o chal'a~to .. 1eQ4 ~ QOl\2 CGUG~ptton of t imu ar£ VE'iE-:1 hiGh 

cotJ~o boc~~Aao Ol tho ln~ab ol~te and o'tlvtro~en~H:t.l oondi• 

~iono of tho I'"Ggion.- 2ho 31ber1cnt 1nduotl'ioe o.ro not 1n 

a3alotw1''at.tcn and the di.stonoea but3o.on 1n1uotr.u1 p.lanto 

VD.rJ fvo:a 200 to :JOO t110!10tea 1D n aJ:cren oroe. It ia 

uot e~ to link all tbooa pl.Qnta o.nd nento.'!'o \'it!l rcilo~ 

w wat~aya. iho conotructicus, war'k~a Qrtl besot t11tb O!ltl;Y 

41ff1cu1t ~blGma. 

1£ \'Jo tBko tho boolo ncod ot e:On~Jtroot:ton ffi'Jf c.otting 

e cCZtOn1 r.lb or a co:::ant concroto mu. an onti:roly 41tfore~t 

procoss of ooterilll bntldl!\na hae to be ncioptod .a.n thoae 

oond1tioao of' e,ozon (j!:'owld, wotnona ottd ontro=o vroc1p1to• 

tion. lt 10 1r!lp~a1 b!JJ to do t.ho m1~1n& in tbo oven o.t.r 

or ou opGn troeon nr:oun4. ~bo otnin.:; of tbo r...oto111o1o h~a 

"bo bo dono ill th!l roqu!red volu.~o in ndeqlt!lto13' ~~ctod 

plaooo and o:ltl!:to tho nhto6 ootor!nle 4o not tlor; on:1 oill 
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CGt trozoa 111 tJto.nott, tbe; he'Ve to bo ooc•o.ro4 to con

ouuot1on Cites ~ OO:Gll$ Of COmleJO'!'f.t in opec1tlll:l tcWt• 

cnto4 vosoola -a1 tb hoot 1»u CUTo~~onta to ltoop tbo ok 

S.n oom1tion few app1icatlou &m!. pOUI'ia.s ~ tlGl!o tho 

requtre4 !it»Uefatitt'th no ad41tlona1 poblem 111 ocmvor.!Dtt 

t,bo oeter1nl to tho conatruotlon, altos to of tho uao.vea 

phfa1oal foat~eo of tbo uoa lo t;rouml oondttlonc, onvtroD• 

monta Gn4 41oto.noos. So1 tho problem of aOJlBt'l'u.ot1on work 

to to have tho tltltot'lalG J:WOparect Sa convenien1} placoo 

w11h ~r~enta made b0f01'oban4 fGJ~ han41ins aGd mb:tnz 

tho actcr1als an4 conVQJins thom to tho plsco of oomtru ... 

tlon of buildln3o ana otructures. 'l'ho t?Ork ht10 to bo 4ou 

o.n4 OGIT'Ie4 on oontt.nutualJ fl!.thout bl.•otlk ao thOl'o OWl tto 

.no tioo Jaa botwoon ollr1DB t'h0 oooont ccncrliJto tn 'f':ln ouo 

Q3!'0doa am! asl.ntl tho ~t. m 'tho cono'Oruct101l work. 

fho othel' aden m6thod:e. thou:Bbt ot oro to ha.ve 

reou.r~e atruot\U"Oo of ftlls, pillars, b::;nms, ote. p..~ 

tnb~icete4 J.n fo.ott»:1eo .e.leewhere on4 llttetl 'to too cona

tf'U.Ot!.on o1 too iD tho reaioa. But theoe co tb odo aro tcutd 

impl'QCrtlOO'ble b&OBUCC of llftOVGft phJ'OiO:ll festUI'OO od 

iaaooees!bS.litJ of tho arco.o where it .la ft!7 41ft1cu1t 

to OGft7 t'bo ~tl4J*'f11o4G etruOctur-oo to ·tho aS/too. Jn oooo 

roa1ou, ovoa for poroonnal .and for omnll etor.eo and equiP

oont Ct.tppJ.7, on11 air vonoporiaticm 1a pooo!blo. lt te 



tmposelblcf to fsrGDGpori' tho bco.VJ" pra-tobr1catoa otrao• 

tUI'os eaoept to plaooe aoned bi Ghlpa throuGh rt~o 

£m4. oono, who~e. ~loo nume.roue prcbkHn~ ot cost and han&• 

ltfte btlve rc4uoe4 the tqapibil.it~ of thoue mctme .fa'· 

Olln0o1Ja4 on, dftnteao· to be 4U'lw4 ln adopt 1Da thct!h 

lrl Gl"4ez' to omcomo t:toe 4elaJG obotacloa til 

diotonooot to was !WOPOSQd ill 1965 to butl4 a br.tdQJ 

acroso the Atou. nve p~4 to bo oompleto4 tn 1970. 

s:h!s •uae proved to be a llOet ditf1cult to.Gk to conow 

truot o:Jlfts to tho (JrO(lt dopth ot tho r1W2!' at tbo i)laoe 

pro~Mtea ant1 alao 4uo to tho w.-~ otGep now of onto:r. 

!rho eh_, fluotuntlono ir1 tho \1Gter leval, the f1o"o 

t .. oota OD4 tt1Mo and. the winto.- 1oo croatod rncarq· clif'fl• 

ot.IU p!'>oblcmo u. tho Wfl'l ot conutt'Uctlon. ~OVOI', tho 

labO\a fG'CO eoplo,e4 ftO moxpurionoe4 in th1a kind of 

t101'k• ~ho I'OSUlt ot ell those 41fflcult1ea boo boom 'that 

•be coratru.otion period is no¥~ pW>jeotocl to tho ntnth tivo• 

70!# plal'.l period (1911•15)•14 

Like 'Cho Borth•Dasten _.Q.D.Ob, tho oocom connoction 

tJitb ~ano-S1})eri.an tbl'ousll tho Abakrm-4'o7ohet ro.1klll1 030 

eOtJ.plotod after e lona 4elo¥ o1th mny at.oppaC$0 ot work 

boco.uoo of the mtlnJ technol.oatoal problems involved 1n ccm• 

ctruotS.on work Ia 1965. !fh1s lU. tl"aV&I'MB so:DG of tho 

14 



moot Utttoult ad S..ccteaiblt t•fth iD St'bol'icl wt. tb 

__, l'lvt»S BDS. hi$11 m:outaiea to 'ORD9t mhO PW300to of 

Ab~4Jah0t aa4 tho lohi.Ut-Alnlakwa •G11"7 1ta.a . 
•~'• eut)3cot•ct to orltQletO br •• ~••* pa:rtr ea..., 

"_, b. 1966 beoaue tho h-iP:lF teclm!Qal moehinf.te f'l1104 

to \lOl"k t.A the bar& climate. Gll4 •a\fUf>mento.l and unovea 

~~tool cot!dltS.ona unlt e, loifr of eaoesu :mcmer w• woot 
wu .pttOvl4e4 1a tho pl.Ga waa opent to GO;.-npltlift tho cu>rm• 
ii'UOtioa wwka ta tble:· nal•• TS 

!fhle ~Jt;at• of coostNt:,ioa tloohao1o§ ,rob~ •u14 

be lUutntei S.n oa&ts of •nr parts of St.'berle.. S!lo 

block• to mt.nU.S uvelopmant Sa the cOt<ta.-wGot BunGt.ifa 

Itt~~ laCk of oo»Atmottoua Doe4e4 te t~aup.-' to u aoo4 

em eaample u &Gf' othol"l Oat otbe.. lUuft.~at1on of th9 

tr•b• is of tho se;raa - itmld.awtctr- ue.e-:; tho uc· of hiGh 

fl•Utat1ve anbcuatos, ba1Uitto, ~t:hlt• o.nd Ot.U17. ~ nnl 

~tonou t.ltlt~1 cea~ Atmtite41r1 lt is c=tronel.r 41ff1• 

out to llnk th1o plaot· with vaa•.vo~ co=:Jt:t-uot1·~arJ.l work 

oM .S.t looka lltm G pnoaovol ll!Wla• A't'({ woam ic bOGOt 

td,,b auob del(lf 'bCJCa:uGe of oe.tsin · probloco inYo1va4 111 

b.Gr.4lllta thil teobaJ.ool p.-ooedurea e4 teobnicel oqtlipmont. 

Oo:~t o£ tho .ae b cot'end with pe~oet w1oh cnfltee 

um.ptoen J.*'Obletne tor Qilohln3s and more men, oono3' and tlala 

~· HcauiJ'ocl tor ooutnot1h3 •he re112~ 11noo. tho ~oat 

Ill• (111 . f 'S )I .iTJlHt & n: Jtl'*"T "li3PQ 2! iltf tiJl!ll:. 



4iotaaoes "'woe:n •• ln4taet~t.a1 o1taa n.loo @Oate4 llnfJ7 

pobl&ma ill OUTJina opeciallat4 teohrdcal eqult:Qent 1D 
16 tho aNae. 

lD the !f;wn&n• m5.44l;o O'b' flo14at for exG~apl4, the 

llOOU ot Qbong OOlldl'UCtlOD8' WIN bose' With ... OblenB ot 

omaplotUll them tbrouab mrobr tcr4Gte4 te~Tain, me=ca4 

bg floo4Gt tfh1lo tho l$4S•tio14G furltbor DCI!tbt po~at 

CUl4 fOSS~ tur.dra pl'fmoate4 .llnpraott.cllb1tt obetac:toe to 

t'ncbtnort" n:n4 ootl~ilon GGl"'kflh Sim~ 41tfioulttoe 

wore ecoot.mtee4 1n Gll ~em tl:naa of st~w. o1tb 
' 

these ~ompllcato4 pbp1oe,1 and eflViroU!D(tJ}t41 tocturos, the 

•oo!mOlogioal oh.Ol'toomlnlo malta the poo1tloft GCUlto ~or 

oalutoln.t.us tho mochine-%7· on4 t~ constl'uotuo tho bU1l4• 

1l')3a llnd struotu.roe., 

fhe _.., :Lt• zolt'e1' is entlnlJ' \Ul!iW'DaYiacbl.e, 

'bl'ockcl by ioltlnds att4 DllO)Orcuo t,.lbute1ee., .Slbarlu 

1'190' lUlVtSQtlou .ts, ot c~so, uasonal and on}Jt durinG 

tho ouomt.tr oontha t~!»u tho :r1~e •• freo ot teo. tllta 

tl'oilOa,_ tt 1o b$r4 to nosot1ate without: tho uoo of'. so.
broGkOrG, elch, ao a.lreGdJ poitlt-'1 oat, 1o full oZ toctt

n!cal 41fflcu1t 1<Hh Another GWi.lPle ls tbelt of DndJII pOJ't 

on the l1a4Jm ri.vtl', 110':1 confltoDted wi tb ior:.leQOe comtruot1on 

ban~.-., iba p:-oblea 1e to coUeot the tpa tJ:too tho t:riu_.. 

ahS.,O f1o-ldo JlOOO 50 kl:l •. ~ril tho no-rth of tia<l:~Q• ~bo 
.-.,-_.=-"= ••.. II! ,II l IIi I r.l !. iJ 
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13GtU)'O t4 the to~Tat.a in the nethoro ad fal:'-eeetern 

ro,alona Wht»e there are &allf wlunble mtus• QB!tee trana

pcu:t cone~tl.on teve·lopoat est"ma~ 4lffieult. 'ibo 

~ns111e ,_..,ad. 3out.'nGJ .U.Wclveo,. eendiDS Otlppl.toa front 

tettutak to tho m1a1~ roatee ot EaekhJO,, on the Lo»e 

:Jri,... thio 1tJ onotha UQ.tDJlc mere the col.l3tl'WSt1cn 

I:O'Oblem ja b1tJb1~t4 ia Si\laft.o.TT 

~ 10 go.QS ftQocm to 488\l• thQt there 1e.1nti.

mGte hlat1ol;l8hip bet\loen labOur p~ and PJlOblems of 

w1ttlsnoos tn the n8J.oa. Uo bcwe all'oadr notod ·that 

'bhosc workers and toobrlloiQDe and •nss.no•r• flho noM tzta1Do4 

111 tho ·nstern put of the u.s.s.a. taaw to taco t'tlll$' pro

blema la putttns up the £tiuth!mrv on4 equ.tpmnt in tho 

S1barkm ngton• beccut ot tbo ettooto of bas.-ah climatic 

coud1t1ons. on tbe mecbitleo Gatl tho mtGrio.lo~ I.>orta and 

macb.tnos for rGP'lir have io bo QE>nt to tho westom roaiona 

end sot \mek tor fl·ttS.ng oatd.r~ in t!"~ Sl'ber1an oitoo. the 

pnbloos on ba l'oao1va4 only bJ' oreat1mg a. opoc~l.Uo4 

·trninlnl baoa4 on •oaaaroh witb!D tho cu.m~ttc and onvtroD• 

.monto.l oon41ttons of Glbert.G rather thtlt) brinaina tl'aina~ 

f:rom ~he ot~ p.ts of the cotmtrJ" who thMool.voo bovo 'to 

learn to ttQJiik tm4 hn0'3 tbo ottocts of Gibe:rltul cotldltionG • 

But at preoont it 1o not Otl$J to aet up troinino c<Sntoro 

in SiberSat althouah s.u a. few pla.coo S!'Zll1 :ropo.il'ina fact-
'1t~JMiJI u, nt I" r _ "J.ni l! ~ w ;t • ~, ... ,., • if • ••• 
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litiea hove been set up, evea "hee. b7 teo:lng numeroua 

probleClO and cUftic.ultieo .elated. to tho oltmtie o.n4 

envs.ronmootal oo~itlo~UJ ot the roaton. 

1D doa1bl8 With tho 'offoctc of onvtronmont on labour 

ana toohnoloaT, au.cb J.mreetmont Bn4 tJae arc oo•uoo4 hore. 

On tho GVOt!'ISJ • tho ectual coot ot coJxrtruotiou nn4 1tl3tG1• 

ltltion 't~Ql'tk m Siberia orceet\a tho estlmt)tes bJ ~ • ~ 

over st.t.Uatlud. ocate of oo=t,.u.otloJ.h %a eaatom Siberlo., 

oonotru.ot ion oost aooo4s . .,. up to a~ whllo lo the llOrthel'n 

polu.' re(J1ons ot tho ~J'W'Gil1 • D01'11ak Sm\uatJtial locat lena, 

tbo unit of phJstcal volume ot cons•ruotion S.o 6o;3 • 9al 

mot'O Sn coat tbGn attptJ.lctoa oo,!m3te., ~bo .ti~a aYe 

compUG4 for nomtll ol~tic on4 seosropbical s1tuatiom 

tor COJlttructs.ona 9:0 tho b!loia of national d11ta.. lu tbo 

abovo nglons,. the oozm\ructiou ooato rJOultl bo ) • 4 t!a)s 

o.a for oiml~ objaoto of <U>=:¥bu,ot1on il1 we.otom hClOnt:'J 

of tho ooW$J:7• Tborof'c:ro, awn mth tho Ostilo a.rorttb rote 

of co:p1ta1 il'lWotmont as in tbe m'$1<me' OGGOt tho coo1J of 

oonstru.otioa m Stu:riQ r10t.l14 be 20 to. 50 polnts b1£Sbor tl'lm:l 

tho u.s.s.n. avo~nsa- fhts htp cost ot ocmatruottoa !s 

41Not1J OJ' lm\t.rcctlr a'W1blltabht to tbc cdve%'s& no.tt.U.-o,1 
78 0»-VA.:roamact .. 



aG porm:a~oot covora SOP of the SlbtWJ.Q.O .roaao»a• 

nvon 1n o oonporotivol1 oottlod eeas • tho Chlto. t"Oe!on, 

ftfl Gltllnpl:t • o.d4itioMl oxpsn41turoa to roinforce bu114-

1nz;s on£1 etruott'QN)O but1t on fronon around ooopl;liOe ot 

loaat 20;1 of tho aot:S.!:nta4 OO!it, At thG Gnaul t1oo1 the 

bQi:~l of'£oct!J of ~rr:nfroat on tbo opor-at1n~ oon1tttono 

of tho ot--..... ~ot~o bove not boon orJoro~ oo tru-. rh.4l a~ 
I 

v!oo lite of tho otruoturoo built on ftoaon gt-'ouOO f.o below. 

s:ux~rol. ~ho conelot1w of vorlouo types at 4of~t1ona 

tbnt arieeo 112 'tho couroo of opo~ation reqttiroLJ c.d.d1t1oua1 

C3.VOud1 tu:ro o.o h1cb as 5Gi3 of the inlt:lol ocot., Otnoo thG 

oonvt~~c,ion w~t in po~oot roaion ta. poao1b~ onlJ· tn 

certo.:i.n t:n:lGO!lO of tho ~or, tho fao'tw ~1ch iU.orupto tbG 

r!:cythm of ootrt~ructton a.n4 tho OJ'GQtd.zatlon ot conotl'u.otion 

work on o f.lD'411no bools.lo an £n.d1rect tact~ umlol'l:intJ 

bl~o1- co!!QtruotS.cn oooto. 
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OltAifEa•V 

GONOLUSIOB 

b the precedi.ng chapters, we have described the 

~ztent and pbfs1o.a1 feature$ of Siberia* the climatto and 

environmental condit1one1 and the natural factors that h1nder 
' . 

the soviet Union's endiavours in tappU.S the •tural weal~h 

ot Siberia 1n a1)J' WQ'l'kable measure tor the beMf1t of the 

coun:try. Siberia. oooupy.irlg more than tb.ree•tourth of the 

terrttorJ of the Soviet tm.lon, is the l.al'-pst land maes in 

the world less hospitable tor normal human habitation and 

spread of httme.n. c1Vil1:eation with economic aot1v1ties of 
. ' 

cultivation an! J.nduatr7 except 1n Jl8.gl1g1ble locations in 

the normal c·ourse • 

Par a land area. of lletU"lJ 12.8 million sq. km.,. after 

a long period of history, 'he population confille4 to inha.bi• 

table areas ot West Siberia oloee to the Urals is onJ.t 12 

m1111on, .in the East Siberian eoonoxato oentree about 7.0 

million and in the Par-East porte and town settlements about 

;.a m1llton agn;tut the total o:l 242 million for the whole 

of the So"Viet UniOli (ace-ord1l'lg to 1970 oensua figures) • 

1U.gh1J per oent of the entire region 'beill& covered bJ parma .. 

trost with .Arctic clima-te, the question is of how to make 

men and machines :not only to go -to the ~eas which attrac$ 

attQntion for economic development and extraction of the 
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aatural reaouro&s, but ot how to make the :men fU'ld the 

maChines wo.rk in those intolerable oonditionth In the 

tarlieJ: chapters, 'ifti b.ave highlighted the problems of pro

Viding amenities fO'.f! the rnen with tood, clothing and. shelter, 

the coat of 1n<tent1ves to make people; botb Ql(ill&d ana un• 

skilled. to 80t stay and work there tor thf.t. pie.rmed period,. 

the !.n-mlgt-ation and out•migrat1on problems. We haw 1nev1• 

tab1,- dealt with the baste· problems of t%"anaportat1on through. 

roads• rail, r1ve:e· and eea.•routes over vast 1ce•laden regioiUJ 

and phenomenal dt.sta.ncea with bas~e and r 1$k8 to l.U' e, 

ma'tel'ial and me.eh1tlfUJI With the limitations of air•tr.anspor• 

tation ev~n tor peraonnel. and stores a~ stupendous· coatsJ 

with the 1mpaf!Jsab1litr .of the tenaln tor wheeled vebiclaaJ 

and with the Jnost l)a,sto ot all problems • the eo:nstru.ct1on 

of bu.11d1ngs and multUar!.ous structures il:Jcluding the ·pipe,. 

lines for oil and gas, 

The resources which have come in for handling tn 

Siberia in the f'irst inata.nc• are of eonsidera ble importanct. 

~he foremost are oil and natural gas, the estimated resourc~s 

be ins three-fourth ot the t&tal Hsources ot the WhOl$ of' 

lhe Soviet Un1on. ln tbe same waJ, Siberian coal deposits 

uoe estimated at n1u•ten"h 1 and timber at tour-fifth of' the 

total reeour~ee of the countrl'- fhere are large deposits of 

..iron ore, and the le.11gen scope for mining non-ferrous and 

t"f¢~ lll$talth A ft:w gold field.s ud one of world*e largest 

diamond 2'1elde ln Yakatia are 1n hand for develo:p.mt)nt. 



fho •nwe probl$m is so;Jglt.t to be met with the 

biggest resource ot b.Jdro.oleotrtc power c.s tbe ~at~r re• 

aoYroe io s!Santlo _and pe!'EJllP£41, sub$eot to the teehnclo-· 

goal. pl"''blem.a ot .baodllng and tnstall6tlon ot pOif'er statlon.s 

on the 'buSs ot the J.co•lodea. GJd hea•11y flooded r111ers iu 

permafrost· ool141t tons end moat ot thesn haviag course from 

:South to ·north toW'tU'da the -Jatctie. 

fho aovte~ uu.on mvtns lt • mult1pl1$4 Wf#l4 trade 
etnce the seoona. ilorl4 WU' and eme!*pd es tho aooond super 

powe-. tn tbo tt()Zild 'balo.nee., 1.o 'h~nsering tor materia1l"eaout.'oes. 

Its ll8t1ona1 pride and the need to sustain its economt on 

anr etomm•nntJra.te ·ooalo wlttt. et~a of 11'9'1»3 comp:lJI'able 

to the advanoed. ••Btern countries ·and Jepan.. spurs the Scw1&t 

planners on the ••~u'dit.Wee into Sibe:rla-. A't¥1 appreciable sttooese 

can cane onl; it the na-tUl'al factors ot barah cUmako conti• 

tiona, tha Slberla~a te~in anti en?ironments, the hWR~ of 

p&~st and erotic winds, could be overotm$ with evo-lu.t1on 

of 12ew technolog an.d scientific research in mafll ma .... at • 
tt-(Uleportattoa, m-o4u.ct1on of materials alld machitleq cn4 

equipment and tbe abJ.Utr to· put up the l'eqtd.red oonatru.cttons 

an4 e-tructare-o e~t~a to ~ithetand Siborten coo:l1tiou~ 

. A large aum~r ot bia pro3eota like pefiro-ch•1eal 

com.pl.exee, metallur-3ioel 1D!uotr1ea. tiabel' ana wood werkit~B 

eei;abll.ehmente ere either umer oom-.tion or ill partial 
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c>p&ration. !be costs have been hea'VJ' and progress very slQW 

with results nowhere near any econom7 ot aca.le. Tho need is 

far a new technology baee4 on new se1ent1f1o research on men, 

materials and rnachitier)' ,-et; to be evolved for Siber.ian cond$• 

tions overcoming the natural factors. 

Who :S.rr..U~"ee.se in industrial output in Siberia hae not 

kept pace with the scale ot :ln11estment • hom the ninth to 

the tenth ftve•sear plan• the investment increased from 10 

per cent to U paroent of the total .for the Soviet Union and 

it will be further stepped up in the ttttll)lle tive•yea:t' plans. 

BevertheltUIBt there has been steady 1noreaee 1n the quantum · 

ot output of various 1toma between 1965 and 19721 iron ore 

from. a.2 mill.1on trletric tonnes to 14 million metric tonnes J 

PM iron from 4•8 million metric tonnes to 9 million metric 

ronne£h fhe crude oil extraction roae 'from 6.7 million tonnea 

in 1965 to 65•2 million t onnes in 1972' petroleum f'rom 4. 4 

m$-llio!l tnetric tonnea in 1965 to 64.4 million ~tric ton;ee 

in. 1970; na:ttll'-al gas ~em 0~6 million cubic meters in 1965 

to 44 million cub1o metel:"'s in 19721 Coal trom 172 million 

metric tonnes in 1965 to 215 millio-n metric tonnea in 1972. 

Electric power, 'he key industry to run all other industrial 

operations, produced 156 billion kilo•watt hours 1n 1972 u 

agalnst 87 billion 1.n 1965. kS alread,- stated in earlier 

ohapte:r, the fuel industry, elec~ric power, ferrous. and non .. 

terroue metallurg;y,. logging of' t·imber and wood. processing 

gave ;o per cent of Siberian gross industrial output in 1940 
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Which was higher than the average tor the whole of the soviet 

Union. fhe Siberian. share in the gross Soviet industrial . 
output was only l• 50 per· ~cent .in 191) and S ptr cent ln 1940t 

12 per ()ent in 1945 • it rose ~o 15 peroeni ln 1970. 

Keeping the pqlitieal, military and toonomio goals 

ot the cou.atr7, the soviet ·pll.n1JeJts ars makins concerted et~ 

torts to step up at an accelerated rate the oonti'ibutions of 

Siberia to National product. . In the present s1tuation of the 

Sov~t UJ.Uon1 the speedy ctevelopment of rich nsources of 

Siberia has beoomo a paramount necessity. but the econoatto 

development of Siberia within the natural environment 4eser1bed 

earUer ie a matter of a4ventUl"e and .gamble. fhe tlQ.tUl'al 

enviromnsnt ia ol'la of the most d.ec1s1ye intluencea on the 

planners' efforts. Even the limited scope of taets presented 
. 

in this dissertation has Qlearly sb.own that nat:ux-al tactcrs 

influence almost all aspects of economic development cf Sibe~ia 

beginning trom tee;hniquee of planning to ev~n minute things 

like the \ISO of painta on rnachinery<~ Some of the majcr intlu.• 

encee of tile natural faotors on the pattern of economio deve.

lcpm.ent in Siberia oan be summar:leed in the tollowins ways. 

1.; Pecullar pograpb.ic conditione and the dispersal 

ot llatUJ'al resources in SibeXtia put severe limitations on the 

use oo.f planned techniques developed in the European parts of 

tho count17 aa the first party secretary of Kemerovo ~ 

e.spreaaed at the 24th Congress,, ••The deve lopme:nt of Siberia 
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has its own special :features and difficulties. In order to 

extract and plaoe the riches ot this region more eftectivel.J' 

at the service of the peopl& a more protout'ldlJ thought t 

thorough, q;>eoUio approach isneceaa~y as all as a complete 

plan of development of. thia extremel7 rich ~eg1on. This . , 

plan must take into account: loc'al natural climatic and 

m1n1Dg geological conditions ani the spe.c1al need~ • •• • 

2• Tht problem ot ttvaniehing man pO'IIer" largely 

attributed to the envJ.romental comi,ione makes its imperat~:'le 

that th6 patttl'a or economic development :l.n Si'beria should 

be characteri.ae4 by high capital 1ntena1ve technology • 

.J.., the :Jtatural limitations on transportation in 

Siber.ia moeaait:~te the development of the region based on 

territorial production complex principles ... 

·~ ~- inveat1gation or the engineering technolog1 

applloabl& to Siberian ooiXU.tlons and the brittleness 1n 

perrnafr~st conditions shows that the machinel"3' and equipment 

evolwd to sutt different ecndit1ons are not suitable for 

Siberian en;vu_.onment, !'rom this it follows that the economlo 

d.ev'elopment ot t~iberia requires eubsta~tial investment on 

research and development •• 

The a bow conclusions are tentative in nature • beca.ue$ 

theJ are baaed: on a preliminary study of_ the impact of natural 
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environment on· th$ ptooceeses of economic development .. 

Jurther the various issues raised·in this dissertation . . . 
t'&quil'e a far mQre in-depth stud7 which .is a t:tme oonaUtDing 

propcaiti.o~. . However, the above $tud1· has established th$ 

rol&ti.onship ~·twocrl the natural environments and tho 

pattern of devo lopment in S.iberie.. 



SELECT BIBLIOGRAPHY 



I iifi'W!X.SOU~CB§I 

(a) USSR 1n Figures Utelevant Years.) 

(b) Ci'SU Coagress Reports - 23rd, 24th an.4 25th. 

II SECONDARY SOU~C!ifSa 

(a) ft2,gk,Ef a 
' 

Academy ot SOiencee, USSR, Fgrpas o.f .. Eastern §1J!ei£&•.• 
Bns~Q Volume,: (Moscow 1960)., 

Andree Lebed Bor1s Yakova MYiet Wate!£•!azs.1. Insti
tute tor the stud7 at the USSR, series • 1, 
.Nch 36.. December_ 1950 ( Ge,..Jnany 19'') • 

ArmstrOt¥Jt W • !g&El Nf§J;er.n Sera~ iQUte C 19!1&$ . . - . . 

Ji:!Rl;oz:atioaofu$8e Ngth §sst Paspas,e.. 
(Oambridge.um.versity frees 1952). 

__ .........,. BBsgj.an J3e!tlftreeD.t iJ! t~e Ngrtb, (Cambridge 
U&Uversit~ Press 1965). 

Balzak, s.s., Vae;ru'tin P.:s., and Feigniv Y.a.·; &aoa!?!IAS• 
Geo.paphr -ot the us~, (Bew York 194.9) •: 

~~ :: . "• 

Baranek,- liT .N. t E$lon2J1!1f Ge~gsraah;y or tl}e !f.S§lt.; (TJoacow 
1.954). 

Be lashah• Horace :t Pgg)at iQA G!b~b and LtV@ lLl Q£ 
Cgnswnpt4on - prtth Special Referepc2 $P 
P.omt£lea of As3-it (New York 1956). 



98 

Berg, L.s., D,e ht"AAl Rgg&oy gg tha,ua:m 
(~ranalation from Ruse ian) 1 (New York 1950), 

Clark tl. GardneJ", fiq71 s'ross ,&fi RHasit? (SJl'acuse 
University Press 1954). 

Cole J.P., Garman F.c., .QeOQ!f!J:thz: Qt tat .. t1~1B (London 
1966). 

. 
Collins, Perry McDouousJ:l• S!l.ber&g.Q JoEne:ti· Doytn lie. 

Am!!: ,to ths facifJ.p, (Wisconsin Rreae 1962). 

Creasey. Atda 'I Laru\s and, PeqpJ.es., (New York 1944 and 
19Sl). 

Di.bb (Paul), §iberia .agd,the fgoj.fiq. •. A stua:;, of 
jCQWl!A$1 pefelORSept,ang. ~~de l):ompeet!~ 
(New York 1972) .• · 

East .W• Gordon, fQa. So!!e~ Unigail §ft&rQhr:&1ght 

~ 

Dati No•U• Rrinoeton. N.J .. , D. Van r~oatrand 
co.,, 196)~ 

Ell1eon, Herbert J, · Pea§an:!; Colo!)ieation. •. Rf §ib~ri§, 
(I.ondon 1955};,. 

. ·~ 

Pedorende ~.F., EQO!lwAAS. Deve!opmen~ awt Persaaettys, 

PJ:$PP:iMt (Moscow 1975) • 
·~ 



Pisher • Raymond H. 1 Zhe Rgssian fU£ :rz;ajt . :L52Q:lJQg, 
(California l94l)* 

Gregory G.B., §ov&et Potentials -~ A Q!psrap&Qc,. Jl2Rf'!1aal, 
(Syracuse 1962) • · 

Greso~y, JameuJ. and ShaV$; D,ti., ~Sir u,ssg, (New York 
1965). 

Haesmann, Heinrich, 0111 lB $ht SoyletnTJnig;gt H&mto;rx, 
Probl!U• (lrinceton University 1953) • 

Ho, A.,K. 1 The Far P{ast J·l $hft Tradei ,Deve.lpJ?megt and 
Grsnftb §&nc,t .12&5, (I~ew York 1968). 

I Hodgkin~. Jordon A, .iizv!!Ji..J!gert 19e~e;r geaouroe,e1 
ProdJ¢etj.on~Bl¥1 :fcttnt&e.Jr• Englewood Cliffs, 
N.J •, (Prentice Hall 1961) ~ 

Hoonson. Davi.d J ~M, 1 z.Qp,. .,soy1et I fJnioa• Peop1•. ~lid 
' i&S$QWh (Wadsworth 1966). 

____ , Sov1gt Uglon:,. ,Peoale and Regioas • {Belmont 
1968). 

J~es R. Gibson,, Fgedi!s t~e Russian F:H£ ;radft,. 
. (Moscow 1969) • 

Jorre 1 G:! • Zhe. §o~ie~ Upieni: The }!nd a11d ita l.Etop:},e,, 
2nd ed •• (London 1961). 

Kroto'V' • et al., 1Sov.1t~. Eoonoe;t Foretu! Ahtd• (l'Joscow 
1973). 



100 

Krypton. ··Constantine t T,he §ortJl, S&i,.. RQ£!.~! . and thg 
IC.RDR g.tli $\\! §ova,et, Not;th (New Yox-k 1956). 

Lavriehchev. A .. , ftconcrnio Gt,os:apl!x of tu US§R, 
Progress Publishers (Moaoow 1969). 

Lense», G•~'•• JitBa.s,&a,•s Eaa;!wssti!UDS&9lh .(Prentice. 
Hal,l 1964)., 

Lorimer, E. • 2:!\e. PgpuM\tiop l<f t)e §ov&at Unign; 
· ,;a~a!Jarzr ft!3d !:r2§1l@S$f!, (Geneva 1946) • 

l.'Iosoow,Hgme.fl~&!ISI• 2 April 1966 (Moscow 1966),. 

Bansen. P., Tchro.!Vitf S&bari§ 1 the .Lald. ot: ·tne, Futura. 
trans. bg A.G. C~ater (London 1914)• 

Nekrasov, K. t ;1:at. ~era:&tot&A& Orgsu&za.ioa pJ. ,§ov&tr~. 
i90DS'tt· (MosOC?W 1974) •. 

' . 

ljoro!t& I;toreatioa .§2rv.;1se ,~ylletuh 1 March (ttoscow 
1966), 

Nuttonson.,. m.Y~• 'sr~cslt-!1£a! Qlimatoloq ot §iberlch 
(Washington 1950),. 

Oaipov, G.v •• ,!nd.Q!t!!!&! apsl J~!:botg in t;he US§R, 
(London 1966 > ... 



101 

Oxt:gm iQo&Wiuig Ai~A . .: ZAA- U§D Us! EaaS!&:D •. iurtmlt 
( Oxtord 1960). 

JlJ.aeiM gf _ t~gpm;g,~ in ih!, Sgvyt U;iQlh Progress 
Publishers, (Moscow 1975). 

Rlotniko, &t a.l •. , :_h~ S-o_v,~!r flennaa Ecopsm¥• (!:!foaeow 
1974,). 

Robert Co11queat, ~:pd*Y,ett!ll La.S.~S ig _the _USSR, 
(London 1966). 

Sal1ebury, Harrison E,, ed. iJtbe S,eziet !Jg!op: :£he 
f:!ti;y_!&f:!.£S ~211 r-:,J.iiz, (New York 1967). 

savsbk:lnt y. G. • jeogomic §!S.f51'£l;Utl\;z I of tbe es:r&et .. UniOJ:t 
. - -· . - - .-. - . 

(Oalo 1959).. · 

Selll3'0l'lOV't p.p.; Yt.trit :f:he Qgngu~f\!$ it. §.ibtRii, 
Tranalation. E.w. Di•kea (London 1944)• 

. Shabad; Theodore, ;§§§19 lngH§trial Re
1
SQJS:gea .or _the 

UsSR. (New York,1969)~ 
'!. 

---• ~e geo~_of --~h!. U§§R, (New York 19511. 

Suslo'f', s. V. ,. iJR'sieal Ge.esa:ehy ot Asiatic fiMsJ.t\, 
Ban Franoiaoo Freeman .1961) • 

!faaffe t IAil ZZ!iUPQt::t&$3: em and IGQDQmi.Q J.2ou lszpmtnl 
of soviet pontra.l Asia, (Chiongo 1970) 4 



102 

.. 
~bt,Lan! 2+' §2!~~~ Translation from Russian. 

moscow 1951) • 

. ~.·· 
Thomson J .M. • Modern .TrgguorJ; jgcoDS~isa. (Penguin 

.Books Ltd. 1974), 

Treadgold •. n.w •• !he Grea.$. S,iberyp,~,ma:~£a*&fuh 
(rrtneeton University Press 1957). 

------• 'llm.~ll!lb Q_enturiJugs&f, 2nd ed., Chicago 
Rand moNal11 1964• 

Violet Oonoller; .~!:lSBsl tae . P£a.l%• ;E.cgp2£!!1g . P§v; lopment,§ 
.&Jl.Sovja$,4~1&· Oxford University Press 
(New York 1967). 

----·-... :-·-' §!.b..tr.a.s .:ES!Aaz ana •. ?:.2!sn:owt A s;t,udif: of 
!S.Qngma,g. R;sQ.l!£.2@il?i£Ql>~IIAI; iBQ A9DH:Umtnts, 
Collins Cle!lr T7pe Press (London 1975). 

Wanell, Seven, ~.hi Russian Eafae~itiop tQ A;mr&9ih 
Translation (New York 1962). 

'< ~ 

West Woodt J,..N., A H~.atgrz o,t Ruasly BaiJ.w:ax~, (London 
1964). 

zvonkov, V .v., ~iDlftA-91: lD:IitsrittA TranJRQt1f iD 
)ht U§§i• translated and edited by R.N • Taaffe • 
(Chicago 1957) • 

(b) A£t1Q_legt 

Alat4piyev, P.m., w.rendenciee in the Development of 
Major Economic 1 Geographic Regions n • Sovj,et 
Geos~t:eh;t:.t vol.l, No.4, April 1960. 



10.3 

Alekseyev, V .R • • "Causes and Factors of Ground. lee 
Formation"• §gVJJtt Qs!waooz. vol .• xv. 
No,?, S$pt.ember 1974• 

Belorusov, n. • "!he ef'feet1venese of integrated 
· d.evelopmen~ of .productiv-e force.s in the 

new pioneering areas of \Veetern Siberia", 
r§Qv1st Gag.s;s.a;et!l• vol. VIII,· No.lO, 
December 1912, 

Beturin F. and Sobemutov. "Activities of Siber1.a 
Economists"• (Voproay Ekonomik~ 1969, Nc.5). 
P.t9:21!~.P ~J.f Economies, vol.XII,·r .. No.?, 
196S.69* 

Bogaehe .. ,, V-.N.,, "Problems ~f Development of the 
Construction Industry ln Siberia'•, Problems 
it 392DSmiOf!J vol.XVII• Ne.4, August 1974• . .. . . . . . 

Bwdeh; P.s,, "The BAM and the Economic Development 
of the Soviet Far East •, ,§O!~et Q&l&£a.Q&Y;. 
vol"·XVI, No.lOt December> 1975• 

Davitya., F.F., ttA Natural Transmission Belt for the 
Year Round Supply ot Freen Farm Froduetsn• 
soviet. Geography, ~ol-.IV, No.2, Februa.rr 
196). 

Da,eyodov, M.M •. , ~he water resources of the Ob 
River Baste"• ~viet ,GePS£.Qfth!• vol~XIII, 
No.9. November 1972. 

Figurova. N.K •• "The Si~erian Countryside ~eaent and 
Future"• (Vopo:rosy: Economiki 1973, l'io,ll). 
Problftmfi! of ,§coaomtee. vol.XVI, No,.2, 
Apr1l 1974• 



104 

Ganga.rdt, G•G•t "On the Question of Diverting Part of 
the Unused Run Ott of Northern and S1beriall 
Rivers into Regions Suffering from a Shortage 
ot Water Resources", §oy.,te~ Gtqs:ashX• 
VOlttVIIlt No.g, November 1972, 

Gerasino~, I"i., "Reducing Dependence or Soviet 
· Agriculture on Bet ural Element to a ltinimum.", 

§sn:iet Geosr!ilnh:z, vol.IV • Bo·.2, Pebruary 1963. 

OOndetskaye, M.Ye, "The Geomorphology of the Turgay 
Through in Connection With the Problem of 
Diverttng the Water of West Siberian. Rivers 
into Central Asia"• §gvie.t, Gt!PEiR!Ll-. 
vol.VUI; No.9, November 1972. 

Gudova. o .. N. and moakin a.v •• "the Devalopment of Motor 
Roads in tbe USSRtt• .§,oy,&et (!aoEaRQ~:. vol.XV, 
No.91 November 1974. 

Hoonson, D.J.tt •. , ~be .New Pattern of soviet Soil11 , 

§!WR»hie.~l bY'~U 1959 • 

Iva.nova, R,. 1 . "Concerning the ~evelopment of the Eastern 
Regions and Theil:' Manpower Suppl:r•. ProbJ.eM si 
E~onom;J.:~Jl 1 vol.;XVI, No.2, June 1973. 

Ja.ekaon, w.A.D., "The Vlrgitt and Idle Landa ot West 
Siberia end North Ka.eakhiata.n", iS!OS£Q.Rh12Jl;l 

11ev1e1 1956. 

Kaiser, Michael., "A source on. the Far North Easttt, 
§ov1et. ,st.ud,&~l• vol • .XXVII• No.4, October 1975. 



105 

Kiatanov v.v. and Epeb.teJn A.-s., ftl>roblems of 
Optimal Location of an Indua-trial Complex•. 

~g;vU!t GeQS£AifQYI vol•XIII, No • .), March ·1972• 

Kolyago, J•A•t "A Classification and Reg1onalieat1on 
of the Heigh Cold Climate of: Siberia and 
the Far East in Relation to Problems Of Cold 

Resistance of Maohinestt. §R!J&l, Qt.OI£&\PU• 
vol.xi. No.1, January 1970. 

Kom~• I.v •.• "The Major Economic ... Geogl"a,phio Re_g1ons 

of the USSR"• S,gT~:I;at i!asB.illhX• vol.It No,4, 
April 1960 •. 

. 
_ Kononova, N.K. • "Cha.Dges in tbe structure of the 

circulation acaaona of Eastern Siberia in the 
first half of the 20th Centuryn, S_oue~ 
P.Jom:a.;Rhz. Vol. v .• No.5. Mar 1964, 

-, 

Korshuyev 6 .s, and -Fedo-G ov A •. A. 1 "Engineering• 
Geomorphology Characteristics and Regiona.li
eation of the main Ri~er Valleys of Siberia 
1n Col.U'lection with iiydro•eieetric Power 
Development n, Ai!!et &i29.EP:Jlhl, vol.:X.III.• · 
No.,6 1 •. June 1972• 

I 

Kov.a.lev, S.A.,, "On Geographical Investigations of the 
Service Sect.c.n;~n 1 figvit!v Ggographi;, v~l.XV, 
No.10t Deeembe.r 1974. 

Kraaheninokov., G.s .. , *'The·Rolo of' River Transport in 
the Development and Location of Productive 
Forces in the Eastern Reg1ona of the USSR", 
~21iet Gaograpg:c, vol.XlV • No.;, may 1973, 



106 

Krotov1 V•A•• "Geography Series Academy of Sciences, 
USSR"·• translated in §e_viet Geos;:aphf 1 

vol.,V, No.9, Novemb~r 1964• 

.. · , o . •u, "Gee>g:raphieal Effects and Problems of the 
Industrialization of Siberia" 1 SQ,v,toS 
!e.~0Jllll, vel. V, lio.9 1 llovember 1964., 

Kudelt.a V.I •. " et al. • "'rhe Fresh water Supply Problems 
ot MankUld"t A!1Mt.. ifJU'£E1Rh;t, vol .. XII, 
No.6, Jtllle 1971, 

~i I 

K7bakov s. and l!-ltrvsk1 N., "Certain Methodolog1oal 
Aspects in the Plann~ng ot Integration 
f4easurestt, (l'lanovoe ~ozia:lstvo 1974, No.1).1 

££obJt§!¥,. ;;t &.c.ano!UQ~h vol~XVII, No.5t 
September 1974. 

L$'V'lntov • A. Y.e • "Transport•Eoonomic Links . and the 
Formation of the Territorial Production 
Structure of the Ob~ Irtysh Region", §ovi!l 
GeographJ, vol.Xlli., No.l 1 January 1972. 

Levrov S.B. and Agafonov N.T" 1 "Theoretical Discussions 
and some Researob Tasks and Applied Problems 
ill Economic GeO~app.yn • f:jpv&e~~ QS(Oa£&;Sh¥, 
vol,XV,. No.l01 December 1974. 

Lonsdale • R.E.; fl51'ber1an Industry Before 19.17", 
4DU3;§ QL~:!ib~ A§Sqe1tjti9ll Qf. Nn~EiQiP 

i!2£f!:Sheptb vo1.5.:3. 

Lonadale 1 et al •• "A Map of the USSR's Manufacturing", 
BQoaomtcgeqgap,bz. January 1960. 



107 

L111Sh1ts1 . R. ~- "On the .Relationship between the 
1ntra~aot1ve and manufacturing induatriea*' 1 

(Joporos7 E~onomiki 197;3, No .. ll) 1 .P;r,P,blem! 
-~±: Ecop,S'tlic,a, vol.XVII 1 No.3, July 1974• 

Manevich, E., 111Vays of Improving the Utilization of 

tmnpower "• £tr .. o}tlem", qf isU2!!&S&t1 vol.XVII, 
No.2. June 1974 .. 

Ma.yergoya t r.w. 1 "The ·economic geosraphic basis for 
Soviet American Cooperation", §ov1e1 
Gacgz:aph.z_., vol.XV, N<h;lO; l)ecember 197 4. 

Mazanva.. · M.B.t • "The role of the eastern regions in the 
eco:Domy- ot the u·ssa•, .smet S!2SftPbir 
vol.Vlll• No.l01 December 1972. 

Mazover v . ._ Yu, non the three fuel and energy supplJ 
zones of S1beria" 1 ~gva,e;£ geosraphY, vol,XV• 
No,s, October 1974. 

Mtentsev, v.s., "The natural mois~ure balance ot the 
flestern Siberian plain and the lower ob's 
problema", ..§O.Y!~t Q!9S£a;ebX• vol. V, No.5, 
May 1964, p'*'24. 

· italaehev, !~ •• ttpay as a visit Rivers of Siberia", 
§pyie:j Geqm;:!!B,h.!t vol. VIII. No.lo. Deeember 

1972 • 

..Nefedova,. v~B., "Methode of evalu.ating the mtural 
environment for tr-ansport development "• 
S,ov,ixt~ Gftgs·aph;z, vol.XIII, No.2, February 
1972. 



lOS 

Nemeh&nko, w.s., "Mobility of labour resources"., 
(Vestnik L!oskovsltogo Univers1teta, Bb 
Eeonomika 197 4 t lith l i ,. J?,ra,hlys, QJ: Econotn&R!h 
vol.XVIIt No.6 1 October 1974• 

Nikola,.ev, v.A., "Principl-es of a landscape 
olaeaifiention", .§&vat ~G~QBa;,M!Sl• vol.XV • 
no.lO. December 1914 •. 

Norman, E,.A., "fhe port of India I a potential maritime 
Gatew~y fer Siberia a~d the U1:alatt, ;aov3§t 
g.,eoeg;a'Qhx, -vol.XVI, No.9, November 1975. 

Orotov, :a • ., "0bjeet1vea ;:,f long rang$ development of 
the Siberian EconomJ" t l!!tl!Jims., og i'Caill 
~~Jh vol.XVIII,- !io.4. August 1974, 

Orlov. :s •. v., "Tendencies of economic development in 
Siberia and promotion of the regions pol& 
in the Uat:i.onal Econozni", §2I1e,t sf}9S!'IihJ, 
v-ol.Xl• No~l, January 1970. 

Pokshishevsk1y, v. V.; et el.. "On ne• direct tons 1n 

development ~f soviet Economic Geography", 
§gviet Mf:OfmLUiblt vol.X+I, No.7. September 
1971. 

Pollak, A,.,, "The .relationship between the material 
1ntenEliveneea and tl:le capital intensiveness 
of production". f..t.<fb.Jtama !¥!,I ieosom!ae, 
vol.XVIIJ Not3t July_l~74• 

Pondenstit G. • "The problema of l:ltil:lzing tho manpower, 
of Siberia and tho Far East"• (Voporosy 



109 

Ekonomiki 1962, No.1), ~opJ.ems gf ~;~coi!?JP&se, 
vo1.v. No.6, October 1962. 

Popova1 I• YErt ~he transport industr)r in the western 
and eastern zones of the USS~" ,. §Q!i!/i. 
Q§ogapJl.i• vol,..XV ,, No.4, April 1974• 

Proc1uk, s.,G •• 'iThe manpowozt p:r·oblerns ill Siberia'', 

?sp!,1e~ .s.t,ud;t!a• October 1967. 

Reteywn1 IH Yu. "The inter play between engineering 
struetur-es and the environment and the 
promotion of goo-engineering systems", 
eo;v~mt ,G£Q~ .. a001• vol.,XIV, llo~2, 197.3• 

Rom • V • Ya • "Geogra.ph:J.eal problema in the il:'On end 
s·~eal indu.;:;t:;;;-y of the USSR«, Soviet 

~Q"~-6~• rt:rtiQW and translation, voltXV, 
Ifc.4, Ap,ril 1974, 

Runova, ~.a., '*':fhe J."Ols of thO :reoouree base in tbe 
location of the extractive industry", §ov,ie* 
_gogssagh!·t vol.XIII, No. 51 f!a.y .1972., 

Rutga1aer, v •• 11Uat1ona1 economic assessment of the 
activity of branchea 1n the non-productive 
sphorett• (PlsnoV'Oo K!loz1a1stov 1 1974, No.3), 
E.robl@me .ot: ,.Econemacs, vol.XVII, No.6, 
October 1974. 

tr.Jiethodolosioal problems in aaaees1ng the 
populations neod for serviceatt• ~pbMunJ! 
of §ssmom1,.e.~ .• vol.XVII, No .. 21 June 1974. 



110 

Shimkin• D.B., ·"Economic :reg~onalizat1on 1.n Soviet 
Ullion ,. , Sif!os:a:RhJ,o§l Rev12w 1952. 

Shchetinin:, V.,., "The cost of labour power and 
expenditures on training"• (!:11rove.1a1 
Ekonomika i Maelutduttarodonye 
(1974, No.1), .~rtl!l!ms. 9[ »;gsa;gmiea, vol.XVII. 
1io.5, September 1974~ 

Soohava. V.B., ttb1odern geography and its task 1n 
Siberia and the Soviet far east", §gvis!t 
Geos:!:aJlh;¥,. vol~I..">:,.No.2, ~'eb:ruary 1968. 

_......,_..,.,. "'rhe 4evelopment of geographi~ seienee in 
Siberia and the Soviet ~ar east over the 
laet 50 years, (1917•1967)''• §,g:y;i~$ 

it10Q'!Pbx• voliX•. 1io,41 Apt-il 1964. 

----· .. • ''A new work on theorct ical geography'* • 
§£V:.H~ Geogra,Bhl£• vol.XV, No.5, May 1974• 

Vaia T. and Degttar L .. , °Colle.boration of CtlMECON 
countries in a. iltiii~ation of labour resources"• 
(Planovoe Khaziaietvo. 1973. !~o.12), ,frob!mme 
gf E&onRmic,e,, vol~XVII• No.2. June 1974. 

Vendrov. s.i... H~Vo.ter ~nagE;:rnent problems of Western 
S1beria", §W~.1-,..Gt<?a£a.Pbz, vol. V, 1lo.5, 
t!ay 1964. 

Vilenskt. M. • ''Soiantifie and technical progress as 
the object of plar.nint*'• (problems of 
~ethodology) {Voporoay Ekonomiki 1973. No.l2), 
:Problems of Eggg.omi,~, vol.XX1II1 Ho.4,. 
'- _Q . , ' 

August 197 4. 



111 

Vinogro.dov B, v. 1. and Kondratycv K• Ya, "Geographical 
a.ppl:tcat ion'l of z.omote sensing"', ,Sofv,ie;t 
,}f,eOit&Ulht, Vol.XII• N~.6, Jun.e 1971. 

Vorob 'yev A.A., "l>robloms in the. location of 
-~ansportat1on in the SO!J."i:hern part of 

Siberia", sov;t.pt rfflpSJ:aRhz, vol. v 1 1lo.s, 
May 1!)64 ~· 

Voroblyov V. V. 1 ''The aett li11g of eastern s i~l.'ia. before 
tho f!4Jvclution", §pp.~t Geegr:a,ahx;,. V·ol.XVI; 
No.1• February 1975• 

Yegorova. v,..v., "The econowte etteetiveneea of the 
construction of pioneering railroads in 
nGwly de.,r()lopP.d arot:F.s"• (e.a illustrated by 

thC! Lena R~i 1 Road) t son~t GeogrnpbJ, 
vol.,V, ivo.4 • .Ap:r·ll 1960. 

Zayonchkovskayo., Z,.Ff.f,, and Zakhariaa, D.a., 
"Problems of providing Siberia 'l.vith manpower", 
Sov~et •. GeP.J£Sphx. vol. V!IIt No.lO• December 
1972~ 

Zuyas1ntgeva.. K,..t~. • "On the three fuel and energy a apply 
zona of Siberia"~ so,. .. i~t G!O&£aRbzt vol.XV, 
No •. a, Oetober 1974. 


	TH43710001
	TH43710002
	TH43710003
	TH43710004
	TH43710005
	TH43710006
	TH43710007
	TH43710008
	TH43710009
	TH43710010
	TH43710011
	TH43710012
	TH43710013
	TH43710014
	TH43710015
	TH43710016
	TH43710017
	TH43710018
	TH43710019
	TH43710020
	TH43710021
	TH43710022
	TH43710023
	TH43710024
	TH43710025
	TH43710026
	TH43710027
	TH43710028
	TH43710029
	TH43710030
	TH43710031
	TH43710032
	TH43710033
	TH43710034
	TH43710035
	TH43710036
	TH43710037
	TH43710038
	TH43710039
	TH43710040
	TH43710041
	TH43710042
	TH43710043
	TH43710044
	TH43710045
	TH43710046
	TH43710047
	TH43710048
	TH43710049
	TH43710050
	TH43710051
	TH43710052
	TH43710053
	TH43710054
	TH43710055
	TH43710056
	TH43710057
	TH43710058
	TH43710059
	TH43710060
	TH43710061
	TH43710062
	TH43710063
	TH43710064
	TH43710065
	TH43710066
	TH43710067
	TH43710068
	TH43710069
	TH43710070
	TH43710071
	TH43710072
	TH43710073
	TH43710074
	TH43710075
	TH43710076
	TH43710077
	TH43710078
	TH43710079
	TH43710080
	TH43710081
	TH43710082
	TH43710083
	TH43710084
	TH43710085
	TH43710086
	TH43710087
	TH43710088
	TH43710089
	TH43710090
	TH43710091
	TH43710092
	TH43710093
	TH43710094
	TH43710095
	TH43710096
	TH43710097
	TH43710098
	TH43710099
	TH43710100
	TH43710101
	TH43710102
	TH43710103
	TH43710104
	TH43710105
	TH43710106
	TH43710107
	TH43710108
	TH43710109
	TH43710110
	TH43710111
	TH43710112
	TH43710113
	TH43710114
	TH43710115
	TH43710116
	TH43710117
	TH43710118
	TH43710119
	TH43710120
	TH43710121
	TH43710122
	TH43710123
	TH43710124
	TH43710125
	TH43710126
	TH43710127
	TH43710128
	TH43710129

