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BBEOLEHHE

Typxmenckass CCP pacrnonoxena mexny KacnuiiCKiM MopeM Ha

3anaje u pekoit AMyaapeeit Ha BocToKe. JIMb HeGosbIIOH ydac-
TOK pecnyG6JMKH Ha ee BOCTOYHOH OKpauHe JIeXHT Ha npasoGe-
pukbi Amynapeu. HauGosbmee nporsikenne TypkmeHHCTaHa ¢
3amaja Ha BoCTOK cocraBisier 1100 kM, ¢ wora Ha ceBep — 650 Km,
miaoman, — 488, 19 teic. kMm% Hacenenne TCCP na 1 sanBapa
1983 r. cocraasio 3044,6 Thicsiun yenoBeK. Tepputopus pecny0-
JHKH JeJHTCS Ha NSTh aAMHHHCTPATHBHBEIX ofsacreil: Amxa6an-
ckyio, KpacHosoackylo, Mapmiiickylo, Yapmxoyckyio u Taways-
CKYIO.
[Mpupona TypkMeHncTaHa oOTJHYaercs GOJbLIMM  Pa3HOOGpa-
3ileM, 4YTO OMpeleJsercsi ero reorpagHyecKuM IMOJIOXKEHHEeM, HO
rJ1aBHBIM NPHPOAHBIM JaHAWA(PTOM pecnyOJHKH fIBJASETCHA MYCThIHS
KapakymoB. Knumar TypkMeHHCTaHa 3acCyLIJIHBHIN, pe3Ko KOHTH-
ncHTaabHblil. CpenHsis Temmepatypa Bo3nyxa s Hione +30, 32°C,
noBepXHOCTb MouBkl mporpeBaercsi g0 70—80°C. B Kapakymax BhI-
najgaerT OKOJIO CTa MHJIJMMETPOB OCaJKOB, B FOPHBIX paioHax —
300—400 mM. Ocanku B BHAe NOXKAell H, pellKO—CHera BbHINMAAaloOT B
3uMHe-BeceHHHil nepuox. Camas Oosbuiasi peka CpeaHeii Asun—
AMynapbsi npoTekaer Ha BOCTOKe pecnyOaukH. Ipyrue peku (Myp-
rab, TemxeH, ATpek), a TakXe peukH Komernara cpaBHHTEJNbHO
Ma.10BoAHBL. K uHC/ly OCHOBHBIX BOJOHCTOYHHKOB OTHOCsiTcsi Kapa-
KyMCkHil Kanan uM. B. WM. JlenHHa u noxsemHble NpecHble BOABI
KOHYCOB BbIHOCAZ Ha InpeAropHo#l paBHuHe Komernara.

3a roxpl CoBeTcKoji BJacTH TypKMeHHCTaH W3 moJaydeomanb-
HOli CTPaHBl TpeBPATHJICS B CTPaHy ¢ BBICOKODPA3BHUTHIM CEJIBbCKO-
X035IICTBEHHBIM H NPOMBIIIJIEHHBIM TPOH3BOJCTBOM, HAYKOH H KYJb-
TYpoO#.

3aech pa3BHTH HedTsHas U HedrenepepabarbiBaloulas, raso-
Basl, XAMHUeCKast OTPAC/IH NPOMBIILJIEHHOCTH, Fa309HEPreTHKA, MalllH-
HOCTPOEHHE, NPOMBIILJIEHHOCTb CTPOHTENbHBIX MaTepPHaJNoOB U CTPOii-
MHIYCTPHH, MecTHass ( KOBPOTKayecTBO), JIeTKasi M IHIUEBasi Mpo-
MbILJIEHHOCTb. ['OploCcThIO TYpKMeEHCKOro Hapoma siBasiiotcss Kpac-
HOBOACKHI HedrenepepabaTbiBatowuit, Yapaxoyckuit cynepdocdar-
Hetit, Taypnakckuii cepHblil 3aBoasl, Kom6unar <«Kapa6orascyis-
dat», HedTAHBIe U 0COGEHHO rasoBble MNPOMBICAB, OCHAIEHHBIE
coBpeMeHHOH TexHHKOH. Ilpomyxums, nponsBoaumas B TypkMeHHC-
TaHe, BbIBO3UTCSi Bo Bce 6patckHe pecny6ankd CCCPu B naTtbaecst
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crpan Mmipa. Ee obbem 3a roasr CoBeTCKOH BnaCTH Bospoc B 33
pasa.

Boablinx ycnexop no6uscs TypkmeHHCTaH B 05JacTH Hppura-
LUOHHOro CTpoHTeNbcTBAa. OJHHM H3 BBIAAIOWHUXCA  JOCTHXKEHUH
SIBASETCA COOpYXKeHHe 3a KOPOTKHil cpok KapakyMckoro kaHana
umenu B.I1. JTlennna nporsxkeHHocTbio 60see 1100 kM.

[naBHBIMH OTpac/sIMH CeJbCKOro XO3sHCTBa SIBJASETCS XJOMKO-
BOACTBO Il OBLeBOAcTBO. [lo mpou3BoACTBY XJomnka pecnyGJuKa
3aHHMaeT BTOpOe MeCTO cpeldH XxJomnkocewowux pecnybank CCCP.
TypKMeHCKHIT kapaKy/ib H3BeCTEH BO BCEM MHpe.

Teppuropuss TCCP oxBaTbiBaeT 3HaYHTEJIbHYIO I0XKHYIO 4acTh 00-
wiHpHo#t TypaHckoii anunaneo30ickol NJaTGopMbl, a TakKe MpUJe-
raloiide K Hefi ¢ loro-zamajaa 3JjeMeHTH ajbnun Cpeln3eMHOMOp-
ckoro mnasica. OcHoBy 3anaaHoil yacty naatdopMeHHOH o6JacTH
cocTaBJsieT rpynna KpyMHBIX CTPYKTYP C BBICOKHM T'HIICOMeTpHYecC-
KHM T0JI0keHHeM (yHIaMeHTa, BKJ/loouamoluass Ha 3amaje Kapa-
6orasckuil, a Ha BocTtoke — lleHTpasbHo-Kapakymckuii cBOAH,
MeXJy KoTopbiMH 3aknaioyeHa [lopcokyn-BepxHeys6oiickas cucrema
MeXKCBOLOBBIX aHcaokauuii. Ha ceBepe pasmeliaercsi psig Hera-
THBHbIX 3.1€MEHTOB, H3 4YHcJa KOTOpHX JHWb [lapbanbik-Ilaynan-
CKHii NPOrH6 NOJIHOCTHIO PACNOJIOXKEH B Npefenax TypKMeHHCTaHaA.
BocTtounas uacTb miaTdopMeHHOH 06JacTH rayGoKo MPOTHyTa [0
(yHIaMeHTY H 3aHsiTa B OCHOBHOM KDYNHBIMH BNajHHaMH — 3ayi-
ry3ckoil Ha ceBepe y Myprabekoit Ha 1ore. C ceBepo-BOCTOKa Bha-
Iaubl  otaededbl  Mamausabcko-Kapabekaynbckum mporu6om ot
NHaMyJapbHHCKOrO TEeppPacHPOBAHHOTO CKJOHA I0XKHBIX TSHH-
HIaHUI. 4

B toro-BocToyHoii mepupepHH 3nuna’1eo3oiickoii MaaTPOPMBI,
BOBJIEYEHHO|] B HOBeHINYl0 aKTHBH3aUHIO, CHOPMHPOBAJICS 3IK-
N1aTOPMEHHBIl OporeH, NPeACTaBJEHHbIII Ha KpaliHeM BOCTOKe
Typrmenucrana orporamu THccapckoro xpe6ta, a Ha lore—kpaii-
Hell 3anaanoit nepukiauHaabio Baunu-Typkecrana.

Ha ioro-3anaanyio oxpanny TypaHCKOii IJHTbI HalOXKeHA CH-
cveMa KpaeBbIX CTPYKTyp norpyxenusi. C 3amaja Ha BOCTOK 3TO
KpacHoBoackass BnanuHa, CeBepoGanxaHckuit u Ilpeakomermar-
ckHit nporudsl. CouneHeHHe CHCTEMBl C TOPHO-CKJIaA4aToil 06JacTbio
anbNua AH3BIOHKTHBHOE.

Aabnuiickuit oporen TypkMenucrtana Bkalouyaetr Ky6anarckoe
nopHsTHe, Boablie6anxaHCKHil AHTHKJIUHODHH M COBETCKYIO 4acCTh
Koneraarckoro MeraHTHK/JIMHOPHS, a TakXe BOCTOYHBIH 6oOpT
[OxHo-Kacnuiickoit Me»XropHoil BraIuHbI.

1. K3 UCTOPUU TEOJIOTHYECKHUX HCCJIEJOBAHHUH

o ycranoBnenus Coserckoii Ba1acth B TypkMeHHCTaHe He OBl
OTKPbITO HH OJHOrO MECTOPOXKIeHHs MO.Je3HbIX HCKONlaeMblX, 3ama-
Ccbl KOTOpbIX ofecrieyHBand Obl peHTabe/]bHYI0 3KCIIyaTalH.
5



JInwp nHa miomansx He6ur-Jar u YesnekeH NpoOH3BOAHJIACH KYC-
tapHasi go6biua HedTH. M3 APYrHX NOJE3HBIX HCKOMAEMBIX OBLIN
H3BECTHBl BBIXOAbI KaMEHHOro yris Ha Tyapkbipe, MeCTOPOXKAEHHS
03epHBIX COJefi H HEKOTOPBIX CTPOHMTEJIbHBIX MaTepHa/loB (runcos
W rpaHHTOB, M3BeCTHSKOB M mnecuannkos). Heynaumoii okasanacn
nonbiTka pa3paboTku KapaKymMCKOro CepHOro MeCTOPOXKAEHHT,
oTkpeitoro B 1881 roay.

Hauano feTaJbHOro M3yuyeHHsl TeOJOrHYecKOro CTPOeHHs Hed-
TsHbIX MecTopoxaenuil 0ro-3anagnoro TypkmenuHcraHa OblIO TO-
aoxeno B. H. Be6epom u K. I1. Kamuukum (1907—1909 rr.).

Pouxaenne Typkmenckoil ~CoBerckoii Counanncruyeckoii Pec-
ny6ankuy B 1924 r. o6ycnosusno OGypHOoe pa3BHTHe ee NPOU3BOAH-
teabHblx cua. Axkagemus Hayk CCCP onepaTHBHO OTK/IHMKHYyJacCh
Ha 3aMpOChbl W HYXKIBl MOJIOJOH PecnyS/ UKy H aKTHBHO BKJIIOUHJIACH
B HM3yueHHe MHHEPaJbHO-CHIDbeBBIX GOraTCTB Kpasi. IKCIelHUHH,
pykoBomHMble dkagemukamu A.E. ®epcmanom, 1. H.llep6ako-
BbiM, . M. T'yOKHHBIM, MNOJOXKH/IK HayaJo IJIaHOMEPHOMY H3yye-
HHto Heap TypKMeHHCTaHa.

B 30—40-e roasl psa KpynHbBIX paboT mo AajbHelillieMy H3Y-
YCHHIO He(TSHBIX MeCTOPOXAeHHH Obll1  BBIMONIHEH AkaleMHel
nayk CCCP u Bcecoiosubim HedTsanbiM uHcTHTYTOM (BHUTHH).
N3 nux caeayer orMmetruth HccaenoBanust  B. B. Ilopdupresa,
IO. A” Kocwiruna, M. . Boporuosa, A. B. [laHoBa u 1p.

B 1938r. B pecnybanKe 6blJIO OpraHH3oBaHo TypKMeHCKoe rec-
Joruueckoe ynpasiaeHue, a B 1941 — npu TypkmenckoM ¢uanane
AH CCCP — Hucrutyr reonorun (Hbiee TypkmenHUI'PH). Cy-
LECTBeHHOE BHHMaHHe B 3TOT MNepHOA ObIO YAeJeHO BbISIBJEHHIO
HOBBIX PCCYPCOB MOJA3€MHBIX BOA [Jsl Pa3BHTHS OTIOHHOIO 2KHBOT-
HOBOJCTBA M BOAOCHaGXKeHHs] HAaCeJeHHBIX MYHKTOB, perHoHaJbHHM
c1paTtHrpaHyecKHM HCC/IeOBAHHSIM, HanpaBlIeHHHM Ha pa3paboi-
Ky M CcO3/laHHe CTpaTHrpadHYecKHX CXeM Kak OCHOBH IPH reoJo-
FHYECKHX HCCJIe0BAaHHAX HAa Pas3JHuHble BHABI MOJE3HBIX HCKOMae-
MBIX M Tpexae Bcero Ha HedTh M ra3. DoJblioil BKJax B peruo-
Ha/lbHble CTpaTHrpaHyecKHe H JIHTOJIOTHYECKHE HCCJeI0BaHUSA
sBrecru H.TI Jlynnos, T. §1. Kpeimroasu, K. K. Mawpsikos, O.C.
Bsanos, ITI. M. Kanyrun, A.A.Anusane, C.H.CumaxkoB u apyrue.

JanbHeillleMy paclUIHpeHHIO MacliTaboB TreoJOropasBelOYHBIX
pa6or Ha HedTb MOCAYKHJIO NPHUHATOe B 1948 r. mpaBHTe/bCTBEH-
Hoe mocTaHoBjeHHe «O nanbHellleM pa3BUTHH HePTSHOH MPOMBIUI-
JaeHnHoctn TypkMeHHCTaHa». 3a CPaBHUTENbHO KOPOTKHil CPOK ObLIH
pa3BenaHbl W BBEJEHB B TNpPOMBIINIEHHYI0O Pa3paboTKy HedTsHbIe
mectopoxneHHs Koryp-Tene (1948 r.), Bocrounnii He6ut-[dar
(1949 r.), Monxykasl (1949 r.), Ueneken (1949 r.), Knizbnkym
(1951 r.). '

[TocranosienreM npasuteabctBa CCCP B 1956 r. «O6 ycuae-
HHH Te0Joropa3BelloyHbIX paGor Ha HedTh M ra3 B 3amafHOl yacTH
Cpenneit A3un» NOJIOXKEHO Hayal0 KauyeCTBEHHO HOBOMY 3Tally yc-
KOPEHHOTO pPa3BUTHS PErHOHAJIbHBIX H JeTaJbHBIX TIe0JOoro-reodu-
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3uyeckux H Svpomubix pabor Ha HedTb M ra3 Ha TeppHTOpHH TypK-
MeHHCTaHa. Ynpas..aue reosorun TCCP, o6venunenusi «Typk-
MmelHedTh,» «TypKMeHra3npoM» pa3BepHY/]H KOMIJIEKCHble MOHCKO-
BO-pa3BeloyHble paboThl B cJab60 H3yuyeHHbIX paiioHax TypaHckoil
IJIHTBI.

Bosbuiofi Bkaax B pa3BuTHe ChipbeBOil 6a3ul HeTSHOH H ra-
30BOii NPOMBILIIEHHOCTH pecny6aukH BHecau B. B. llenucesuy,
H. H. Anudan, K. K. ba6enko, B. B. CemenoBuu, M. K. Mup3axa-
HoB, A. A. Bbakupos, B. §I. Cokosos, B. B. Cmaparaos, I'. A. T'a6pu-
sasul, I.X.dukenwreii, JI. H. CmupuoB, . A. Xoxxkaky.ues,
3. b. XycuyrauHo, M. A. Awupmamenos, A. H. daswmos, H. H.
Kambimes, A. A. Hukonaer, B. A. Cnukun, M. 3. DceHoB u Apyrue.

Hayano nosHaHHio rayOHHHOTO CTPOEHHS] 3eMHOM KOPHI H Bepx-
Hell MaHTHH TNOJOXHJIH PerHoHajJbHBle reodH3HUYEeCKHE HCCAeI0BA-
HuA nox pykosoictBom lO. H.Toauna. On paspaboTaid OCHOBWI
COBPEMEHHOr0 TEKTOHHYECKOro paNHOHHPOBaHHS mjaTHopMeHHOH
TEPPUTOPHHU pecnyO/IHKH.

Ha Bcio TeppHTOpHIO pecnyGJHKH COCTaBJI€HBI CpeiHeMaclTad-
Hble reo/IOTHYeCKHe, THAPOreOJIOTHYECKHe M ApYrue ClelHaJd3up:)-
BaHHble KapThl, HCNOJb3yeMble AJIST NOHCKOB MECTOPOXKAEHHH To-
JNe3HblX HcKomaeMblX. Crparturpaduueckylo 6a3y perHoHaJjbHbIX
reosorocbeMouHbx pa6or noarorosunu H. I1. Jlymnos, H. I1. Xe-
packos, C. H. Cumakos, I'. §I. Kpeimroasy, I1. M. Kaayrun, O. C. Bs-
gos, K. K. Maupeikos, K. H.Amanuusizos, B. A.IlposopoBckHi,
JI. H. Cmupnos, T. P. PosbieBa u apyrde. B nosHande reoJOrHH
Typkmenncrana BHecau 3HayWTeNbHBI BkJAax A. A. AnnaHoOB,
O. M. Tlanacenko, M. III. Tawnaues, U. M, T[TafiTHIKOB H MHOrKe
JApyrHe.

OTKpbITHE KPYMHBIX MeCTOPOXKIAEHHH MOA3eMHBIX IPEeCHBbIX H
NMPOMBIUIIEHHBIX BOJ CTaJ0 BO3MOXKHBIM Osaronapst tpyaam B. H.
Kynuna, [II.HU. Kanyruna, T.§l. Pa6uunckoro, H.T. IlleBuenxo,
M. M. Barbipiinga ¥ Apyrux HccjaenoBaredneil.

Axagemux A.E.®epcMaH 3aM0XKHJI OCHOBH  IJIAHOMEPHOrO
H3YYeHHs TeOJIOTHH M TFeOXHMHH TBEDAbIX TOJIe3HbIX HCKONMAeMBbIx,
KoTopoe 6blno ycrneiHo npoposixkeno B. B. lanosbiM, B.I1. Mz-
pownnyeHko, X. MamenoBnim, E. C. ITapuukenem, B. I1. Cenneuxum
u apyrumu. B TypkMeHucTaHe co3JlaHa 1pouHasi 6a3a MeCTHBIX
crpouresbhbix matepuanos (K. IT. Bepkennes u np.).

2. CTPATUTPA® UM

JlpeBHHMH nopoAaMH (GyHIaMeHTa SIBJASIOTCS pacClaHLOBaHHbIE
rieiicel BepxHero mporepo3ost (?), BCKpuiThie B ['ayplake moa cpen,
Hell 0po#.

CpenHenaJsieo30icKkue OTJNOXeHHS (yHIaMeHTa, Haubojee MoJ-
HO u3yuyeHHble B Tyapkbipe, CJIOXEHBI CJIaHLEBOH TOJIEH C Tpo-
CJiOSIMy H JIHH3aMM OKPEMHeJBIX M SIUIMOBHAHBIX mopox (200 M), a
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B Ky6aTay npefcTaBieHsl pa3HOOGpa3HHIMH MeTaMOp(H30BaHHBIMH
csiaHIlaMH, NTpopBaHHBIMH rpanuTamMu (200 M).

BepxHenaneo3oiickHe oTJOXeHHsi B Tyapkbipe 00pasyloT amaH-
6yJaKCKYI0 CBHTY, CIOXEHHYIO Ty}aMmH, KOHIJIOMepaTaMH, ajleBpo-
autaMu u apruagnntama (3300—3400 M), HMeEOWIHMH TNepMCKHH
BO3pacT.

TpuacoBbie 0T/10:KeHHs1 B Tyapkbipe Bblie/eHbl B HHACKHH sIpyC,
CAOXKEHHBII KOHIVIOMEpaTaMH, NeCYaHHKAMH H aJeBPOJHTOBO-TVIK-
HHCTHIMH TIOPOAAMH, H OJIEHEKCKHH SIpyc, NpeAcTaBjeHHBII KapGo-
Hatamu (717 m).

IOpckue oToxeHHSI OSHAXKalOTCH B TOPHHIX COOPYXEHHAX
Tyapkbipa, Ky6anara, Boasmoro Banxana, Konermara, 'aypnaka
u Kyruraura. Ha ocranbHoil TeppHTOpHH OHH morpeGeHHl mon GoJee
MOJIOABIMH OCaZKaMH, HO BCKpPHITHI OYPOBBIMH CKBaxKHHaMH OoJjee
yeM B 150 myHkrax. B oGHaxenusix Tyapkblpa HHXKHss opa cJo-
)KeHa mectpouseraMy (40 M), cpeiHsss — YIVIEHOCHBIMH H mecda-
HbIMH oTJoxeHHssMH (800 M). BepxHioio Iopy ciaraloT 3ejeHOBAaTo-
cepble TJIHHBL KeJlJIOBes] W CBeTJIble OKpeMHeHHbBle M3BeCTHSIKH HHXK-
Hero okcdopra (36 m). Ha Bouabiiom BanxaHe I0pcKHe OTJIOXKEHHS
obHaxaloTcs HauuHas ¢ Gaiioca. OH NpeAcCTaBlIeH TEMHO-CEPHIMH
apruJlVIMTaMH MolHocThio n0 2200 M. Barckuil sipyc cloxeH mec-
YaHO-TJIMHHCTHIMH oTJokeHHsAMH (o 1900 M). BepxHelopckue oOT-
JgoxeHHs Ha Boabuwiom Banxane m Ky6Ganare BbIpakKeHB TeppHreH-
HbIMHM, KapOOHAaTHBIMH W THIICO-aHTHAPHTOBBIMH MNOpoAaMH  (HO
600 v). B Komernare o6HaXaloTCs JHIIb BePXHEIOPCKHE OTJIOXKE-
rug B Koyckoit u Kenstunckoit rpsizax. 3aech pasBuTH Kap6oHAT-
HblE TIOPOJABI, OTHOCSILHECS K OKChopay-TuTOHY. IOpcKue oT/0XKeHHS,
BCKpbIThie OypoBhIMH CKBaXXMHaMH B KapakyMmax, GJH3KH MO CTpoO-
€HHIO K TYapKbIDCKHM, 4TO OOBSCHSIETCS NPHHAMJNEKHOCTbIO HX K
enuHoit llenTpanbHo-TypKMeEHCKOH CTPYKTypHO-(hauManbHOM 30HE.

B Bocrounom u IOro-Bocrounom TypkMeHucTaHe 10pa BCKPHTA
6ypoBHIMH CKBaxXHHamu B IIpumamynapbuHCKOM paiioHe. 3mech
pa3BUTH Bce TpH oTAena. HHxHHII BKIIOYaeT KBapUHTOBHE H pas-
HO3epHHCTBle TEeCYaHHKH TOapa M YIVIEHOCHBIE OTJIOXKEHHS aaJsleHa
(400 M); cpemHHii — CJI0XKEH MODPCKHMH TEPPHIeHHBIMH OCafKaMi
(10 500 M); BepxHHit — MouHOCTbIO K0 1000 M, cocTouT M3 Kap6o-
HaTHOH, 3BaNOPHTOBOI K KPAaCHOLBETHO! dopmauuii.

Brixoabl HHXKHEMEJOBBIX OTJIOXKEHHH NpUYpOYeHbl K TOPHBIM
o6pasoBanusim Tyapkwipa, Ky6anara, Bosbuworo Basnxana, Koner-
nara u Kyruraura. B Tyapkweipe u IlpukapaGorasbe HH:KHHH Mel
CJIOJKEH TeCTPOLBETAMH, H3BECTHAKAMH H TePPHIeHHBIMH MOPCKHMM
otmoxenusimu (mo 500 m). Ha Boarmom Banxane u Kybanare on
pasfie/sieTcsi Ha JBe TOJIUH: HHXKHIO (6eppHac-HIXKHHI GappeM),
NpeuMyLIecCTBEHHO KapOOHATHYI0O M BepXHIOI (BepXHHil 6Gappem-
asibb) — Teppurennylo. HukHeMmesnoBble OT/IOXKEHHS C.J1araloTr Bce
ocHOBHble XpeOThl Komerzara y BbIpaxKeHbl MOPCKHMH H YaCTHYHO
JIarYHHBIMH ~ o6pasoBaHHsiMH. MomHocTh ux gocturaer 3000 M.
HuxHuit Men BCKPHT CKBa)KMHAMH BO MHOTHX NyHKTax lleHTtpasr-
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Hbix KapakymoB. 37ech BbileseHbl TepPHreHHO-KapOoHATHbIe, Kap-
6GOHaTHBIE, I1eCUaHO-a/1eBPOJIHTOBble H TJIHHHCTBle MOPCKHE OCalki
(770 M). Ha BOCTOKe paBHHHHOH 4acTH pecnyOJHKH HHKHEMeJO-
Bhle OTJIOXKEHHSI NMpeACTaBJeHBl TOJLIeH TeppHreHHBIX H KapOoHat-
HBbIX MOPOJ MOPCKOTO M JaryHHO-KOHTHHEHTaJ/bHOTo renesnca (1o
1200 ™).

BepxHeMesOBble OT/I0KEHHsI CeBepo-3amaja pecnybJHKH MNpea-
CTaBJjleHbl KapOOHATHO-TePPUreHHBIMH IOPOAAMH, Mepresivu, Oe-
JbIMH H3BeCTHSIKaMH H mectpbiMH MepredasiMu (500 mM). B Koner-
Jare BbIIEJSIIOTCS TEpPPUTeHHble, TepPHreHHO-KapOoHaTHble M Kap-
6oHaTtHble mopoasl (1200—2100 M). B HusmeHHbIX u 3ayHrysckux
Kapakymax BepxHH{ MeJ pacnajgaeTcs Ha JBe TOJLUIH: HHKHIOIO—
TEPPHUreHHYI0O U BepXHIOI0 — KapbGonartayioo. B Ma: --Bafipamanuii-
CKOM pafioHe BepXHeMeJOBble OTJIOXKEHHsi BCKPBHITH OypeHueM. OHU
npeAcTaBJieHbl MOIUHON TOJILefi TEPPUreHHBIX H KapOOHATHBIX IO-
por Mopckoro redesuca (1200 m). B IlpuamynapbHHCKOM paiioHe
BepxHHi1 Men oOHaxaercsi B IluTHske na mogusitiu KaGakawl. B
OCTaJIbHBIX palioHaX OH BCKpHIT GypeHueM. B juTosoruyeckom oT-
HOIIEGHHH 34eChb Pa3BHThl OZHOOOpa3Hble CepOLBETHBIE MEeCKH, Mec-
YaHHKH, aJeBPOJIHTHI H TIJIHHB, 00pasylolllie TOJILY, MOLIHOCTbIO
Jo 1000—1300 M. B 'ayprak-Kyruranrckom paiione BepxHemeJOBble
OTJIOKeHHs1 TpeicTaBiaeHsl MouHo# (1000 M) Toualieli npeHmyuie-
CTBEHHO TePPHI'eHHbIX NOPOJ MOPCKOTrO reHe3uca.

[TaneoreHoBrie OT/10KeHHs o6GHaxkaloTcsi Ha KpacHoBoackom
nonyocrpose, B Tyapkbipe, Bosnbmwom Banxane, B unHkax ARGyru-
pa, B Konernare u Baaxsize, ['aypnake u Kyruranre. Ha ocrajb-
HOJi TePPHTOPHY OHH BCKPBITHl CKBaXXHHAMH.

B 3anagno-TypkMeHCKO#l BmajHHe NajeoleH MNpeACTaBJeH H3-
BeCTHAKAMH, H3BECTKOBHCTBIMH IeCYaHHKAMH HJIH MeprejsiMu
(150 M). DoueH cNOXKeH mnecTPouBeTaMH, OesbLIMH MepreJqssMH H
Kap6oHaTHbIMH rauHamu (200 m). OuHroueH npeacrasJeH TIJHHA-
mu (Gosee 300 M). B LlentpanbHoM TypkMeHHcTaHe najeoreH obpa-
3yI0T TJIHHHCTO-KapGOHaTHble IOPOABI, NEeCTPO- H KPACHOLBETHLIC
MepreJid, TIMHHCTble H3BeCTHAKH M raHHb (620 ™). Ilaneoren IOro-
3anagsoro TypKMeHHCTaHa MNpeACTaBJeH CepPbIMH M  3eJeHO-
BATHIMH MEpreJsIMH, TeCTPHIMH H3BECTKOBHCTHIMH M TJIHHHCTBI-
MM MepreJisMH C PbHIOHBIMH TODH30HTaMH, IVIMHAMH H MepreJisiMH,
ronyGoBaTEIMH, OypLIMH, 3€/JeHOBAaTO-CePbIMH, KOPHUHEBBHIMH H
TeMHO-cepbiMu rauHamMH (2800 M). B Komneraare nasneoren npen-
CTaBJleH MepresisiMH, KBapleBbIMH MeCYaHHKAMH, 3€JeHOBAaThIMH
rJIHHAMH, TeppHUreHHO-KapOOHAaTHBIMH TNOPOAAMHM, aJeBPOJNHTAMH
(mo 1140 m).

B bBaxaxwise naJjeoreH BoipaxKeH OyXapCKHMH, CY3aKCKHMH,
aNafiCKHMM W TYPKECTAHCKHMM CJOSMH TEePPHreHHOro, KapOoHAT-
HOro W BysakaHoreHHoro cocraBa (1000 m). B Mapu-Baiipama-
JIHACKOM pailioHe BbIAeJeHH TPH OTAeNa, CJIOXKeHHble KapOoHart-
HBIMH, KapOOHATO-TepPHI'eHHBIMH, THICOHOCHBIMH 0Gpa30BaHH-
sMH (545 m). B IlpuamynapounckoM u Taypaak-Kyruranrckom
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paiioHax mnaJjleoreH NpeaCTaBjeH TJIMHAMH, MepresisMH, THICOHOC-
HHIMH HM3BeCTHsIKaMHM, TMeCYaHHKaMu H nectpouseraMu (610 m).

HeorenoBble OTJIOXKeHHs1 HaO/I0falOTCS NMOYTH Ha Bcell Teppu-
Topuu pecny6aiHKH. B MuoueHe 3anaaHo-TypkMeHCKOIi BnaiHHBI
BbIAEJSIOTCH  CpPelHHUil (TOPTOHCKHH) H BepxXHHil (capMaTcKHil)
nogotraensl. [lepBblil npeacraBjeH  TeppHreHHO-KapOOHAaTHBIMH
otaoxenusimg (500 M). Bropoit HMeer KapGOHATHO-TePPHIeHHBIH
coctaB (250 M). [IlnHouen ci0KeH Kap6OHATHO-TEpPHIe€HHBIMH,
MIeCTPOLBETHBIMH, 03€DHO-60JOTHBIMH M TepPHreHHO-KapOOHaTHHIMH
noponamu (400 M).

Heoren KpacHoBoiackoro moayoctpoBa H YHIbMaMeaKyMOB
noApasjenseTcss Ha MHOUeH (B oObeMe TOPTOHAa H capMmaTa) H
wivoned (760m). B VYcriopre u Ha IOXHO-MaHrbILIIAKCKOM
MJaTo HeoreH NpeACTaBJeH MOPCKHMH OCaJKaMH, B LEHTpa/bHOH
yacTH TyapKblpa — KOHTHHEHTaJbHBIMH; Ha OCTaJIbHO# TE€pPPHTOPHHM
pPa3BUTHl KaK KOHTHHEHTaJbHble, TaK H MOPCKHe OT/IOXEHHS
(500 M). B 3anmaaHbIX yacTsXx ceBepo-BocTOKa TypKMeHHCTaHa
MHOLEH HMeeT MOPCKOii reHe3HC, a Ha OCTaJbHOi TEPPHTOPHH Bep-
XH MHOIEeHa M IUIHOLeH CJaraloT KOHTHHeHTasbHble ocaikH. Moiu-
HocTb oTAena gmo 450 M. B Husmennsix Kapakymax Bonensiiorcs
KPacHOUBETH HHIXKHero-cpejHero MHoleHa (286 M), cpeiHHH H
BEePXHHil MHOLEH, NMpelACTaBJeHHble MOPCKHMH OTJIOXKEHHAMH (1O
85 M). BepxHHil MHOLEH — CpefHHH NJIHOLEH CJIOXEHH KpacHO-
usetaMH (mo 900 M), cpeiHHH — BepXHHMH IJIHOLUEH MMEIOT KOH-
THHeHTaJbHBIA reHesuc (500 M), BepXHHH NJHOIEH TMpeACTaBJCH
akyareioM (400 M), ammepoHoM (40 M) M KelIMHHIH6AHPCKOM
csutoit (225M). B Komernare HeoreHoBble OTJIOKeHHSI MMEIOT Ha
3anajie MOPCKOH COCTaB H CJIOXeHbl KapOOHATHO-TEPPHTEHHBIMH
OT/IOXKeHUsAMH. K BocTOKy or ApuMaHa HeoreH CTaHOBHTCSI KOHTH-
HEHTAJbHbIM; B HeM 3HAYHTEJNbHYIO POJib HIPalOT KOHIIOMEPATHI.

B Banxwize, Kapa6une u IOro-Bocroynnix Kapakymax Heoren
C/10XK€H KOHTHHEHTAJIbHBIMH TJIHHHCTO-NIECYAHBIMH  OT/I0KEHHSI M
mMomHocTbi0 or 100 mo 1500 M. Jlkmp Ha ceBepo-3amajze B HHX
BKJIHHHBA€TCS MOPCKOH aKyarsla.

Heoren ceBepo-zanananoit yactu TIaypaak-Kyruraurckoro paiio-
Ha CJ1araloT TeppHUreHHble NMEeCYaHUKH, aJIeBPOJHTHI, [VIMHBI, KOHIVI)-
MepaThl KPacHOLBETHOro o6/iHKa MOWHOCTBIO 10 500 MeTpoB.

UeTBepTHYHBle OT/IOXKEHHS XapaKTePH3YIOTCH IMeCTPHIM JIHTO-
noro-auuanbHEIM cocTaBoM. HamnGoslee nosiHble paspesbl HHXKHe-
1 CpelHe-TIEHCTOLEHOBHIX OT/IOXeHHH H3BeCTHH B IIpu6anxaHcKom
n Kedimup-Uukumnsapckom paionax 3anagHoro TypkMeHHCTaHa.
Ha KpacuHoBoackoM noayocTpoBe W Ha Geperax Kapa-Boras-T'omna
pPa3BUTHl XBaJBIHCKHE H HOBOKACNHHCKHEe OTJIoXKeHHsd. B nonnne
V360a u, Husmennoix Kapakymax BBHIAENAIOTCS OTJIOXEHHs Kapa-
KyMckoiji cBHTH. IIlHpoKo pacmpocTpaHeHBl Ha TePPHTOPHH pecny6-
JIHKH 30JI0Bble oOpa3oBaHHsA. HHXHHH mnseHCTOLeH NpeICTaBJeR
TIOpKaHCcKofi cBHTOH (Zo 250 M). Mopckue ocaikdH 06HaXKaloTCs B
IMpubanxanckom paiioHe, Ha UesnekeHe, KpaCHOBOACKOM noJyoc-
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tpose, B 3anagHom Komergare y Ha 3anage Husmenneix Kapa-
KymOB (MowHOocTh n0 600 m). CpeiHuil mJelicTolleH Ha 3amage
NpeACTaBIeH MOPCKHMH CJIOSIMH, B IOXKHBIX, LIEHTPaJbHBHIX H BOC-
TOYHBIX pafiOHaX — MPOJIIOBHAJBHBIMH H JeNIOBHAJbHBIMH TaJey-
HHKaMH, KOHIJIOMepataMu M CyIJIMHKaMH. Bepxuuil mnuaeiicrouey
Ha 3anafie CJI0XKeH MOPCKHMH CJOSIMH, B OCTaJbHBIX paiioHax —
NPOJIIOBHEM H AeJNI0OBHEM, a TaKKe aJJIoBHeM H JJbTOBHIMH 00pa-
30BaHusiMu pek TemkeHa, Mypra6a, AmynapbH. Io/oUCcH BhIpd-
KeH MOPCKHMH (HOBOKACMHIICKMMH) NPOJIOBHAJIbHBIMH, aJlJI0BHAJb-
HBIMH, O3ePHBIMH OTJIOXKEHHSMH, a TaKXKe 00pa3oBaHHAMHU IIOPOB.

3. TEKTOHHKA

O6wupHylo snunaneo3oiickyo maatrdopmy Cpenneir Asuu #
Ka3zaxcraHna cocraBaseT NpeHMyLIeCTBeHHO TypaHCKas IJIHTA,
YyeTKO pa3feseHHass Ha ABe uyacTH MaHnreimnakcko-IOxHo-TsHb-
IIaHbCKOM CTPYKTYpHOH JuHHell. CeBepHasi M I0XKHast YaCTH IJIHTII
CYLIECTBEHHO OTJIHYAlOTCS APYT OT Apyra: I0xKHasl NPONOJIKAET K&
BOCTOK CKH(CKYIO MJIHTYy H BXOZHUT B cocTaB CpeaH3eMHOMOPCKOTO
nosica, ceBepHyl0 06pasyloT IOro-BOCTOUHBIH KJAHH Pycckoit miat-
dopmbl, nepepaboTaHHbII B MNpollecCe NaNe030HCKOTO TEKTOTEHe3d,
M I0ro-ganaiHblii M3ru6 ¥Ypasno-Mourosasckoro mnosica. HOxHas 1o-
JoBHHa TypaHCKo# NJIHTH NMOYTH LEJTHKOM IPHXOAMTCS HA Teppu-
Topuio TypKMeHHCTaHa, 3aHHMas GOJIbLIYIO, CEBEPHYIO, €ro yYacTb,
MeHbLIas Ke I0XKHas OTHOCHTCS K aJbNHHCKHM cTpyKrypam Cpenk-
3eMHOMODCKOro nosica.

B crpoeHnu ¢yHIaMeHTa IUVIUTHI NPHHHMAIOT YyyacTHe maJteo-
30ficKHe H, BO3MOXKHO, GoJiee JpeBHHE MeTaMOP(HTH U TPAHHTOHLL.
OcHOBHBle HHTPY3HBHl BCTpEYalOTCs 3HAYHMTENbHO pexke, a YJbTpa-
mMaduTel JHUL cnopagudyeckd. CKnagyaToe OCHOBAaHHe, OMHAKO,
NMpPeUMYyLIECTBEHHO CJOXKEHO B Pa3HOil CTeNeHH AHCJIOLHPOBAaHHBIMH
OPTO- H MNapareoCHHKJHHAJbHBIMH  BYJKAHOTE€HHO-0CaJOYHBIMH,
XPOHOJIOTHUECKH OHCKPETHBIMH (OpDMAUHOHHBEIMH 06pa3oBaHUIMH
cpelHero naJneo3osl. Mexay KOHCOJHAMPOBAaHHHIM (YHIAMEHTOM H
niaTOpMeHHbBIM YeXJIOM 3aJjeraer JaTepaJjbHO NPEPHIBHCTHIH BY.I-
KaHOT€HHO-MOJITACCOBBIfi OPOTeHHBIH 3Tax, B TJIYGOKHX mNporuéax
HMEIOIHH, MO BCeH OUEBHAHOCTH, BepXHENaJseo30HCKO-TPHACOBLIN
XPOHOJIOTHYECKHiI AHana3oH H HaubGoabiine MomHocTH. Cokpa-
IleHHbIi pa3pe3 OPOreHHOTo 3Ta)a, BIVIOTb A0 €ro BhIAJeHHS,
Ha6ar04aeTcss Ha KPynHeHIIHX MOJHATHSX.

AnpnuficKHe TeOCHHKJIHHAJbHBIE H MJaThOPMEHHBlE KOMILIEKCHI
TypkmenucraHa (OPMaLHOHHO CXOAHBl ¥ He OYEHb CYLIECTBEHHO
pasnuyalTcs Mo MolHocTsM. OHH COCTaBJSIOT B aibIHAAX Iop-
CKO-TaJIeOreHOBBIH MHOTEOCHHK/IHHAJNBHBIE H  HEOreH-aHTPOIY-
reHoBbIii OporeHHbl 3TaxH. IlocnenneMy Ha nuatdopMe coorser-
CTBYeT CHHXDOHHBI MOJIACCOMJHBLIF KOMIJIEKC, BEHUAIOMWM{ mnJjar-

dbopMeHHBIH yexoJI.
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Ha ceBepHoii okpanHe TypKkMeHHCTaHa pacCOJIOKEHBl 3JIEMEHTH
FOxHO-MaHTBHIIJIAKCKOTO H  LEJHKOM Japbsaabk-JayraHckuit
nporuo.

IOxHee pasMellaloTcss NPHNOAHATHIE MO (QYHAAMEHTY CTPYK-
TypHble 3JeMeHTH: Ha 3anajge KapaGorasckuii, a Ha BocToke LleH-
TpajbHO-KapakyMcKkuii  CBOABI, MeXJAy KOTOPBIMH 3aKJIOYeHa
[Topcokyn-BepxHey3bofickasi CcHCTeMa  MEXCBOJOBBIX  JHCJIOKa-
uui. ITocsenHOl0 ¢ 3anajfia Ha BOCTOK COCTaBJISIOT BaJibl U MepeMe-
J)Kawlide HX NPOruOul. Bce oHM, HCKaoyass CcyOMepHIHOHAJNbHBI
BepxHeysfoiickuit nporu6, HMeIOT CeBepo-3anajHoe INpPOCTHPaHHE.

Ha KapaGorasckom cBofe, pasMepsl KOTOPOro MNpeBHIIAIOT
150x400 kM, COKpallleHHBIji 1O MOLLHOCTH YeXOJ 3aJjieraer IpsAMO
Ha KPHCTa/JJIHYeCKHX IOPOJAaX OCHOBAHHSI H HayHHAeTCs alToM.
LicHTpanpHo-KapakyMckHit cyOMepHAHOHAJIbHO yAJHHEHHBIH CBOJL
c pasmepamu nopsigka 400x200 kM 3aHHMaeT CpeJHHHOE IOJIOXKe-
HHe B TypKMeHHCTaHe H OTJIHYaeTcsl TaKXe COKpalleHHbIM, HO
cTpaturpaduyecku Oosiee TNOJHBIM pa3pe3oM uYexsa, KOTOPBIII
BEJIIOYAeT CPeJHIOI I0Py—aHTPOMNOreH.

Ha paccMoTpeHHO# uacTH NVIHTHI pa3BUTHL MNpepbiBUCTas Ga-
3ajbHasi, TepPHreHHast yrJjeHOCHass U KapGoHaTHass (opMauuH Bep-
X0oB HHXKHell lophl—oKchopAa. Boilie ciaeayer kap6GoHaTHO-TeppH-
reHHasi, cepolBeTHasi TePpUreHHas M TJIHHHCTO-KapGoHaTHas ¢op-
MallHd  Mesa, TepPHreHHO-KapOOHATHasT H  IVIHHUCTO-TEPPUreH-
Hasf ¢opmauuH mnaJjeoreHa. BeHuamoT pa3pe3 MoJacCOMIB HeOTeH-
aHTponoreHa. OSmas MOIIHOCTh MJIaTHOPMEHHOro yexJja KoJjeo-
JeTcs B npeleaax 1—3 KM, JHIIb Ha I0ro-BOCTOKE OHA MpEBHIIIAET
6 KHJIOMETpOB.

3HayMTeJbHAasT BOCTOUHAsl yacTh miaTdopMenHoit obmaactu Typk-
MeHHCTaHa HMeeT Ty6OKO 3aseraiouui ¢pyHIaMeHT H COCTOHUT U3
ABYX KPYNHBIX BMaJMH: Ha ceBepe — 3ayHrysckasi, Ha lore — Myp-
rab6ckas. ®yHnaMeHT 31ech HMeeT UYEeTKO BhIpayKeHHoe 6JO0KOBOE
CTpOeHHe, BCJIEJCTBHE Yero 3JeMeHTH, COCTABJSIOIIHE H OCIOXKHSIO-
IHe 3Ty YacCTb IJHTHI, HOCAT XapaKTep CTyNeHel, MOHOKJHHAJeIl,
rpaGeHOBLIX NMPOrHGOB M FOPCTOBHIX TMOAHSATHH, HAalA- H NPHPA3JIOM-
HBIX BaJOB M 1nporxH6oB. PemeTeKckHil CyOGUIMPOTHHIA HaApasaoM-
HBI Basl paspgensier 3ayHry3ckyio H MypraGecKyio BNajiHHBI.

Baoosib ceBepo-BOCTOYHHIX OKPaHH 3ayHrysckoit u MypraGckoi
BnafauH moutH Ha 500 KM NpOTArHBaeTCs OTAEJNEHHBI OT HHX DBa-
raJKHHCKHM BasnoM Hamaunbcko-KapaGekaysnbckuit nporu6. Ero
rny6usa no ¢yHaaMeHTy coctaBiaser 4—9 kM. CeBepo-BocTOuHee
pacroJiaraeTcst TeppacHpoOBaHHBI IOro-3amajHblii CKJIOH norpe6ed-
HEIX I0XKHBIX TSHBIIAHUA.

Bce HasBaHHBIe CTPYKTYpHble 3JeMeHTHl XOpOIIO BHIpaXKeHHl B
dyHaameHTe, CTPYKType, (OPMaUHUsiX M MOIIHOCTAX OCaZO0YHOro
gexna, OrpaHAYeHAs HX B (yHAaMeHTe NPHYPOUEHH! K IyOHHHBIM
pasJoMaM, OCHOBHble H3 KOTODHIX NMPOHHKAIOT B uexot. B paccmo-
TPEHHO}l YaCTH DerHOHa JOBepXHenajeo30HCKuit (pyHAaMeHT 3aje-
raer Ha ray6uHax 3—15 kM. HauGosbline rayOGHHBL OTMEYAIOTCS B
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oceBbIX 30Hax 3ayHry3ckoii H MypraGckoii BnajuH, rie npeanoJsa-
raloTcsl 3HauyHTeJNbHble MOLIHOCTH TNO3JHErepUHHCKOrO OPOreHHOrd
3Ta’<a M MOLIHOCTb IuiaTopMeHHoro uexsaa Ao 7—8 kM. Paspes
NocJ/leIHEero NOJMHbIH H, KpOME€ YNOMHHABIUUXCSI NpPH TNepeyuC/eHHH
¢opmauuii 3anafHoii nJaTGOPMEHHOH YaCTH pPerHoHa, BKJIOYaer
KHMEPH1XK-THTOHCKYIO 3BaNoOpPHTOBYI0 ()OPMALHIO MOLIHOCTbIO JO
1000 M 4 THTOH-6appeMCKyl0 KpacHOLBeTHyl0 (opMaluio, HaH-
6oJiblIasi MOILHOCTb KOTOpoii (okoso 500 M) orMeuena B MypraG-
CKOI1 BIlajHuHe.

C wro-3anaga TypaHCKyl0 NJIHTYy OKaHMJsieT aJbIHHCKHH 3MH-
rE€OCHHKJIHHAAbHBIH oporeH. OT IJHTH OH OTAeJeH JHHEHHOH CHC-
TeMOH KpaeBbiX (MepenoBbix) Aenpeccuit. C 3amajaa Ha BOCTOK 3To
KpacHoBoackasi miaatdopmeHHasi Myabaa, CeBepobanxaHCKHii k
INpenkonernarckuii nporu6el. CeBepoba/siXxaHCKHH NPOrH6  y3Kuis
u Heray6okuit (MeHee 3000 M nmo ¢yHHaMeHTY), COYJieHEHHe ero C
Bosbwe6anxaHCKHM aHTHKJIHHOPHEM LIOBHOE.

[Tpenkoneraarckuii nporu6 IpH ceBepo-3anagHOM NPOCTHpaHHH
na 700 xm umeer wupuHy 30—40 kM Ha 3anage u no 120 km Ha
BOCTOKe. BHellHH#i 6opT ero WIMPOKHH H TOJIOTHH, BHYTPEHHHi —
y3kuii 1 Kpyroil. CouseHeHne nporuba c KomermaroM JAH3BIOHK-
THBHOE, BIOJIb CHCcTeMbl pa3pbiBoB IOxHo-TypkMeHckoro xpae-
BOro 1Ba, HMEIOIIHX COPOCOBBI, B30OPOCOBBIH H B36POCO-HAMABI-
roBolii xapakrep. I'panuua Ilpeakoneraarckoro nporub6a ¢ TypaHn-
CKOH TWIHTOH YCJIOBHO NpPOBOJAUTCA No perHoHaabHoMy CeBepo-
IlpeakonernarckoMy pasiomy. 3aMblKaeTcs Nporu6 Ha 3anaje mne-
pen Boabmwe6aJxaHCKHM aHTHKJIHHODHEM, a Ha BOCTOKe NPOROJI-
»kaercsi B MyprabGcekyo Bnaguny. B mpenenax Ilpeakonernarckorn
nporu6a c 0ro-BOCTOKa Ha ceBepo-3alajJ, BLIAENsIOTCH Temxen-
ckast (Hywakckas), Kaaxkuuckas,, Amxa6agckas v KasaHmIxHK-
CKasl JeNpeccHH, OorpaHHyeHHble OJIOKOBHIMH TNepeMblYKaMH, coll-
PSIKEHHBIMH ¢ cyOMepHIHOHAJbHBIMH pa3noMaMu. Haubosee ray-
6oKasi 4acTb TPHOCEBOi 30HBI HAXOAHTCS Mexay bDaxapaeHom
u I'sypcom. 31ech ke npelnosaraiotcs HauboJblide T.1yGHHBI 3aJe-
raHus nopowssl Iopbl (Gosee 10 kM) M KpHCTaJaHyecKoro ¢yHma-
MeHTa (cBbiule 15 KM).

Ha xpaiineM lore TypkMeHHCTaHa pacHoJIOXKEHbI 3J1€MEHTH ce-
BEpPHOII OKpaHHBl BOCTOUHOro cerMeHta CpenH3eMHOMOPCKOro aJb-
nuiickoro nosica — Ky&anarckoe mwoBHO-TiibIGoBOE NoAHsTHE, BoJL-
webanXaHCKHii aHTHKJIMHOPHI, Konermarckuii MeraHTHKJIMHOPHIT i
BocTouHblji 60oprt lOxHo-Kacnuiickoit Bnaauubl. 1OxHo-Kacnuii-
CKasi BMajHHA BBINOJHEHAa MOLIHOH TOJIel OCafouHbIX o6pa3oBa-
HHii, JlocToBepHO M3BECTHBI B ee TYPKMEHCKOH 4YacCTH JHLIb MeJ-
aHtpornoreHoBble oTJMOXKeHHS. 3Aech lOxHo-Kacnuiickas smaauna
Mo MojAolIBe aJbNHHACKOrO Merakommjekca InpeiAcTaB.sieT co6oit
CHCTEMY KPYMHBIX GJIOKOB, CTYNEHYaTO-NOrPYKaIOLUIHXCsI OT TOPHO-
ro o6pamisenus B cropody Kacnus.

Ky6anar, Boabwoii Baaxan n Koneraar o6pasyior enunyio,
npuypoueHnylo K IOxHO-TypKkMeHCKOMY KpaeBOMY LIBY CTPYKTyp-
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HyI0 lefb, NPOAOJIKAIOUYI0 TEKTOHHYECKYI0 JHHHIO BoJsbuioro
KaBkasa u oraenennylo IOxHno-Kacnufickolt Bnazuroi 1 Kyvamo-
MelrxeJCKMM IPOrHGOM OT I0XKHOH, Dabbypc-BuHanyickoi, uenH
meranTHK1MHOpHeB TypkMeHo-XopacaHa, LEJHKOM pacloJOKeHHOMH
B npefenax Mpana u npogoaxawieiics B [laponamuse-I'naaykyiue.
Takum o6Gpa3oM, 3Ta I0XKHas Lelb HMeeT NEpel CBOHM CEBEpHBIM
(GpPOHTOM Ha BOCTOKE HEOTEKTOHHYECKH aKTHBH3MPOBAHHYIO ILIAT-
popMy, a Ha 3amaje — 3NMHMHOreOCHHKJHHAJbHBIA oporen Komer-
jara.

3anaiHoe 3BeHO aJjbhuiickux cTpykryp — Kyb6amarckoe noaus-
THe CJIOZ{€HO KOMILJIEKCOM MaJe030UCKO-TPHACOBLIX MarMaTOreHHBIX
0o0pa3oBaHHit ¥ TnpeicTaBjsfeT COo00f MHOTOCTyNEeHYaTbiii TOPCT B
JoaneniiickoM ¢QyHaaMeHTe. K ceBepHOMY CKJOHY IpHJeraior
[IpeHMYLIeCTBEHHO Me3030/CKHe OTJIOKEHHS, Ha I0XKHOM — JipeB-
HHe H3BeprKeHHble NOPOJALI IepPeKPBhIBAIOTCS HEOTeHOM H aHTPOIo-
reioM. Ha aapnuiicKofl reoCHHKJIHHANBbHOH cTaAHH- pa3BuUTHs Ky-
6ajmarckoe LIOBHO-IVIBIGOBOE MORHATHE, BHAHMO, SIBJSJIOCH He6OJb-
IIHM KpaeBbIM MAacCHBOM, BOBJIEUEHHHIM B HOBEHILH{ OporeHes.

BosnwebanxaHcKuil aHTHKJAMHOPHIT mnpeacTaBJasieT cob6oit 060cob-
JIEHHBbIt aabNHACKHH oOpalueHHbIH Nporu0, BHIOJHEHHBIH MHOreo-
CHHK/IMHATbHBIM 3TaXK0M MoLIHocTbIo 6os1ee 5000 M. Opa u Men 31ech
OTHesleHbl YIJIOBHIM HecorjacHeM. CeBepHOe KpHJIO CTPYKTYpH
HMeeT XapakTep LIOBHO! (PIEKCYpHl, a I0XKHO€ OTJHYaeTCsi OTHOCH-
TeJIbHO CMOKOHHBIM HakJoHOM. Ot Komermara Boabwoi bBanxax
otaensiercss Mex6anxaHCKO# CelJIOBHHOH.

Bo ¢ponranbHoit yactn 3anagHoro u LleHTpanbHoro Komner-
Jlara BbIAeJsIeTCsl CJIOXKHO mocTpoeHHasi [lepemoBas 3oHa, BKJIIO-
Yaouas CepHi0 Pa3sHOOODPa3HBIX CKJIaAYaThiX H Pa3phIBHBIX JHCIO-
kauuit. [Oxunee IlepegoBoil 3onbl BbigessiioTcsi [naBHasi, Pab6ar-
Xocapaarckas, Ky#asipckas, danara-ManoGanxaHckas U Bocrou-
no-Konmetaarckasi cknaguaTble 30HBL. [JlaBHAast pacrosioxkeHa B
Hpaue n auwp Ha BocToke TypKMeHHcTaHa npeacTaBieHa opHo-
6aXbI3CKOI MEPUKJIHHAIBIO.

Hoasabnuiickoe OCHoBaHHe B 3amagHoM Komergare HaXomuTC:
Ha ray6uHax nopsinka 20 xm. IOxHo-TypkMeHCKHii KpaeBoji LIOB
BHpaxKeH INPOAOJLHBIMH OJI0OKAMH OCHOBAHHS, KYJHCHO H CTYNEeH-
YyaTo CMeHSIOUWHUMH APYr JApyra no npocrHpaHuio. Iny6uHa no mo-
BEpPXHOCTH OCHOBaHHA 31ech noctHraer 5—10 kM. B npegenax Ipex-
KoNeTAarcKkoro nporuba 3Ta NOBEPXHOCTb MMeeT OOIIHi YKJIOH B
cropony Konernpara. B paiione Kusbui-ApBaTa MOXKHO OXHAATH
rny6uHy 3asneranusi 1o 5—6 kM, a npu nepexone B KasaHIKHKCKYO
BnaguHy — jo 7 kM. Ha Ky6amarckoM 1IOBHO-I/1bIGOBOM MOJHATHH
OCHOBaHIie BBIXOAHT Ha MOBEPXHOCTb, a B BOCTOYHOM HampaBJeHHH
HCOBITHIBaeT NMOrpyxeHue B cropony Bosbuoro Banxana, B KoTopom
ONlyCKaeTCsl B 10ro-BOCTOYHOM HampaBJ/ieHHH oT 1 m0 3 u Gosee Ku-
JIOMETpPOB.

10xHO-TypKMEHCKYI0 IIOBHYIO 30HY B COBOKYNHOCTH C NpHJe-
raloUHMH CTPYKTYPaMH MOXKHO COOTHECTH C 30HOH COUJIeHEHHS
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Apasuiickoit y EBpasuiickoil IJIHT, PasiABHI KOTOPHIX OOYCIOBHN B
nane030e SBreOCHHKJHHAJbHOe pas3BHTHe. Ilocienyloulee cOanxe-
HHe TUIMT TpPHBEJO K TePHHHCKOH KOJNJM3HOHHOH CKIaA4aToCTH H
oporeHesy, 3aBepLIHBLIMMCS B KOHLie TpHaca. B albnuiickylo 3moxy
pasiBHra IUIMT He TPOH3OILIO, HO 3Ta 30Ha Gblla BOBJIEYEHA B
HHTEHCHBHOE nporuGaHHe, IpHYeM KMejla MeCTO IepecTpOHKa
CTPyKTypHOoro maHa: Komeraarckass MHOr€OCHHKJHHalb, B OTJIH-
yye OT AHArOHAJIbHOH Te€PLUHHCKOH DH(MTOreHHOH 3BreOCHHKJIHHAJH,
npuoGpesia CcyGLIMPOTHOEe MPOCTHPaHHe M PacmpoCTpaHHiIach Ja-
Jeko Ha 3amnaf, B npefenbl IO:xHo-Kacnuiickoit BnagnHb, H HA
BOCTOK, BHYTPb TOJIbKO 4TO c(OpMHPOBaBIUeHCs M1aTGOPMEI, NPo-
JIO/KHBIIHCh B OCEBYI0 30HY MypraGcKoii BHaiHHBL. AJbNHACKWR
oporeHes3, OfHaKO, HaHGoJlee BbIPAXKEHHO NMPOSABHJICS B TePUHHCKOR
30He KOJIM3HH ApaBuiickoii u EBpasuiickoll MJIHT, He noTepsBLUet
noaBuKHOCTb. CJlefloBaTe/NbHO, OOIIMH CTPYKTYPHHIA IUIaH  allb-
MUHACKOro OpOreHa, BepOSITHO, He COOTBETCTBYET IIOJIHOCTHIO MHOre-
OCHHKJIMHAJbHOMY.

OporeHHbIji HeOreH-aHTPOIIOTEHOBHIH 3TaxK CJOXEH MoJiaccaMd,
B OCHOBHOM KOHTHHEHTaJbHBIMH Ha BOCTOKe H MOPCKHMH Ha 3amna-
ne. OHp BHINOJIHAIOT TJaBHBIM 06pa3oM IpeAropHHe NpPOrHOH It
I0xHo-Kacnuiickyio BnaauHy., B LeHTpa/ibHBIX uyacTX nporu6os
OTMEUaeTCs M NPEANoJaraeTcss HenpephIBHOCTh paspe3a MexAy
OpOTEHHBIMH H TMOJACTHJIAIOUIUMH (OpMalHsIMH, Ha OCTaJbHOi Tep-
DHTODHH MeXJy HUMH H3BeCTHBl YIJIOBble H CTpPaTHrpadHyeckue
Hecorsiacus. ITocnennue Ha6/1101a10TCS U BHYTPH OPOTEHHOro 3Taxa,
pasjiefisiss ero Ha ABa CTPYKTYPHBIX sipyca: CpeJHHH MHOLEH-Cpel-
HENVIHOLIEHOBHI H BEpXHHH IJIHOLlEH—aHTPONOreHoBh . Bepxuuii u3
HUX MNpPAKTHYeCKH He JAHCIOUMpPOBaH. Bo BHyTpeHHHX paiioHax
I0OxHo0-Kacnuiickoit Bmaguusl CymMMapHasi MOIIHOCTb aJbNHHCKOrG
OporeHHoro staxa gocruraer 6000 meTpos.

B npenenax TypkMeHHCTaHa 3eMHasi KOpa KOHTHHEHTaJbHas.
JIuWb Ha 10ro-3amaje, rie pacnosioxeH BOCTOUHBI GopT IOHO-
Kacnuiickolf BnagHHB, OTJHYAIOWKACA COKPAIEHHON MOIIHOCTbIO
«TPaHHTHOrO» CJIOS, 3eMHasi KOpPa, BO3MOXKHO, HMeeT NepexoAHBIH K
OKE€aHHYECKOMY THII.

[ToBepxnoctn MoxopoBnunua M Konpaja B 1eqOM Mexnay co-
60i1 corsacHbl. MakcHMaJ/ibHble MOIIOCTH «TPaHUTHOrO» CJOSl W
KOHCOJIMAHPOBAaHHOH Kopbl oTBeyaloT Auixabaickoil jmenpeccHu
[Ipeakonermarckoro nporu6a U ocobeHHo lory Myprabckoii Bma-
AuHbl (cBhille 42 KM), «6asanbtoBOro» ciosi — llentpanbuo-Ka-
PaKyMCKOMY CBOAY, I'le MOIIHOCTb «TPAHHTHOTO» CJOsI MeHblle,
ueM «6asasbtoBoro». Bnpouem aasi  Llentpanbuo-KapakyMmckoro
CBOJla HHOTJa NPUBOJATCS H OOpaTHble COOTHOLIEHHST MOLIHOCTE
CJI0€B KOPHI.

OcuoBHble ¢GopMBbl pesbeda moBepxHocTH Moxo coBmajawr B
njaHe C KPYNHEHIIHMH CTPYKTYPHBIMH 3J€MEeHTaMH KOHCOJHAHPO-
BauHoit Kopul. Hanbosee npunofHsiTa 3Ta NMOBEPXHOCTh B Npeaesnax
KapaGorasckoro cBojga H lOxxuno-Kacnuiickoil BnaauHbl, KOTOpble
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onoHTypHBaloTcs u3oruncoii—30 kM. JJoBOAbHO BBICOKO OHa PaCmoJio-
:xxeHa B npefenax Ilopcokyn-Bepxuey30oiickoii cHCTeMBl Mex-
CBOJAOBHIX auciaokauuit 1 Ha LlenrpanapHo-Kapakymckom cBoje.
Hsorunca B — 35 KM OKOHTypHBaeT BMecTe Kapaborasckuii CcBOA
H VIOOMSIHYTYIO CHCTeMy HHc/J0Kauui, obpamiasier llenrpannno-Ka-
PaKyMCKHil CBOJ, KOTOpHIii, OLXHAKO, OTJe/seTcs ¢ 3anajaa cyomepu-
MHOHAJbHOI  gempeccHell, cooTBeTcTBYlollel BepxHey3bolickomy
nporuby, rie nMoBepxHocTb MoOXOpoBHYHMYA MOTPYXKAETCs N0 I1yOuH
38-40 kM. Eue Oosee HI3KOe THINCOMETpPHYECKOe TOJIOXKEHHEC 313
IIOBCPXHOCTh  3aHHMacT  BocTcyHee lleHTpasbHo-Kapaxkymckoro
cio1a, B 3ayurysckoit Bnagune (or —40 go —45 km). CoraacHbie B
KOITYypax OryCKanHsi rpaHul Moxo pacroJsaratoTCsi Mojd OCCBOfl 30-
1oii MypraGcekolt Bnaaunbl (HH)Ke — 45 Km).

B 3one couseHenuss TypaHCKOH MJMTH € aJbNHIICKOIl TropHo-
CKJajuaToll 00/1aCTbi0 NMOBEPXHOCTb MOXOPOBHYHYA  HCHBLITLIBALT
OTilocHTedbHOe TMOHHKeHHe Ha 5—10 kM. Popmul peaveda 3Toil no-
BEPXHOCTH NPHOOpPeTalOT 3Aech JHHEHHOCTb, COTJIACHYIO CO CTpPYK-
TVPHBIM IJIaHOM aJbluj WOBHOH 30HBL. IlpHMeuaTtesbHass ocobek-
H0CcTh — 0oJjlee BHICOKOE IOJIOXKEHHe MOBepXHOCTH MoxopoBhuHuya
B npeaenax Konmernara no cpaBHeHuio ¢ [Ipenkoneraarckiim nporu-
OoyM. Ilna TypkmeHHCTaHA B LeJOM TJyGHHBl 3aJeFaHUsi TOBEPX-
HOCTH MaHTHH, a cJeJoBaTeJlbHO, H MOILHOCTH 3€MHOii KOpHl, Ha-
xnaswmrecss B npejenax 30—50 KM, OTBeYalOT TAKOBLIM KOHTHHEH-
TajdbHBIX TNAaTGOPM JHOO HAaHMEHbLUIMM 3HAYEHHAM MJs SIHOren-
CHHKJIHHAJIbHBIX H SNMHIJIAaTGOPMEHHBIX OPOTeHOB.

4. NOJIE3HBIE HCKOMMAEMBIE

B TypkMeHHCTaHe pa3BeAaHH MeCTOPOXIEHHs HedTH M rasa,
N[eCHBIX TMOJA3€MHBIX BOJ, CaMOPOIHOH cephl, KaJHHHBIX CoJei,
K#MEHHOH COJIH, NPOMBIILJIEHHBIX HOMO-OpPOMHBIX BOA, CyJabdaTos
CTPOHLHS, HATPHA H MAarHHsl, LeMEHTHOro H JAPYroro Cchipbsl MAaA
[IPOMBILIJIEHHOCTH CTPOHTEJbHBIX MaTepPHaJIOB.

Hedrtb. HedTsinble MecTOpOXAeHHS H HepTAHAs NPOMBILIJIEH-
HOCTb pasMelleHbl B 3aMajHOM 4aCTH pecnyOaHKH. 31ech 3a oAbl
nocae Beaukoit OKTA6pPbCKOHl PEBOJNIOLHH 06YCTPOEHBI  JeCATKH
TNIPOMBICJIOB, TNOCTPOeH coBpeMeHHblii ropox Hebur-Iar — cronnua
veprsaHoro xpasi. Ha 06ase 3amajHO-TyDKMEHCKHX He(TSHBIX MecC-
TopoxKaeHuit B ropone KpacHoBoacke HelcTByeT Hedrenepepaba-
TeiBaoLuii 3aBoA. HedTsaHas NpOMBIILJIEHHOCTh SIBJASIETCS Belyllel
OTpac/bl0 HapOAHOro Xo3sificTBa camoi 3amaanoii KpacnoBoackoii
o6.1acth TypkMmeHucraHa. PasBejanHble 3amackl HeTH cocpeno-
tovensl B Ilpubanxanckoii u Torpanbaar-OkapeMcKoii aHTHKJIH-
HAIbHLIX 30HaX. OCHOBHBIM MO J00bYe siBasieTcss IlpuGanxaHckwuii
HedrerasoHocHblil paiioH. K HacToslieMy BpeMeHH 31eCb OTKPHITEI
H EBelleHbl B pa3paboTKy 7 He(PTAHBIX y He(Tera3oBbIX MeCTOPOKIe-
nnii  (Hebur-Har, Kym-Iar — Hedptsinete, Koryp-Tene, bBapca-
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Teabmec, Bypyn, Kyimxuk, Bos-Ilar — Hedrerasosne). Mecto-
poJeHHs GoJblueii 4acTblo MHoOromacropue. OHH DacroONONeHs!
B 30HaX 3HAYHTEJBHOrO MOTPYXKEeHHS HEOreHOBHIX OTJOXEHHil u
CBSI3aHBI C MeCYaHBIMM KOJIJIEKTOPaMH KDAaCHOLBETHOH  TO.IH,
aK4yarelIbCKOrO M amnlUepOHCKOro sIPycoB IUIHOLEHA, 3aJIeraroliHMil
Ha ray6unax or 1000 no 4000 m. Ha YesnekeHe Takxke paspabarhbi-
BAlOTCA 3aJieXXH HedTH, MPHYypPOYEHHble K MOACTHJIANIIIMM KpacHo-
LIBETHYIO TOJIILY OTJIOXEHHSAM.

KpynHbie 30HB HedTerasoHaKOIJEHHs BhisBJAeHH B l'orpamb-
nar-OKapeMCKOM ra3oHe(TeHOCHOM paiioHe, Iie OCHOBHBIE 3amachl
COCPEJOTOYEHH B YeThipexX NpPeHMYLIeCTBEHHO Ta30BBIX MECTOPOXK-
JeHHSX C He3HAauuTeAbHBIMH He(dTsiHBIMp oTopoukamu (Kambiiia-
nxa, OkapeMm, Torpanbaar u Kefimup). Bce noarorossieHHble mpo-
MbIIJIEHHbIE 3anachl MPHYPOYEHBl K HHXKHEKPAaCHOLBETHOMY KOM-
TJIEKCY.

He6oabinne no 3amacaM MeCTOPOXIEHHS HedDTH OTKPHITH II B
npefenax akBaTOpHu TypKMeHckoro mnofepexbs lOro-Bocrounoro
Kacnusi (J/IuBanosa, b./T1am, I'y6kuna, )Kganosa u x1p.).

l'as. B LlentpassHoM u BocrouHoMm TypkmeHuctaHne, rae odo-
cobasietcs AMynapbuHCKasi rasoHedreHocHasi TPOBHHUMSA, cocpe-
JOTOYeHbl OCHOBHEIE I'a30Bhle Pecypchl pecnyOJHKH. 31ech OTKPHITO
okos0 50 MeCTOpOXKAEHHH.

I'azoBasi NpPOMBILIEHHOCT, TYPKMEHHCTaHa pa3BHBAETCS BBICO-
KuMH TeMnamu. Ecau p 1965 r. mo6riBasnoch rasa 1,2 mapa. M3, 10
B 1982 — ero mo6uiTo 67 MJapa. M3, a B mocjelylolHe ToAbl 06be-
MBI NOGEYy OYLYyT BO3pacTaTh.

C OTKpBHITHEM M OCBoeHHeM AMYAapbHHCKO# HedTerasoHOCHOIT
MPOBHHUHMK mpeobparkaloTcs HeKoraa 6esnioqHble paitonsl FOro-Boc-
TOUHBIX H 3ayHry3ckux KapakymoB. Beipocau ¥ 06yCTPOHIHCH
KpynHbIe NOCEJNKH ra3oBbix npoMbiciioB (I'as-Auvak, Hlatasik u ap.),
Ha 0ase ra3oBbHIX MECTOPOXKAEHHH pPaboTalOT 3JEKTPOCTAHUHH 3
ropogax Mapsl u Beamenne (Amxabaje), CTPOATCS XHMHYeCKHe
3aBOJBI 10 NepepaboTKe ra3oBOro KOHAEHCATa H TOMOJIOTOB MeTd-
Ha (3TaHa, mponaHa u Ap.). Hapsay ¢ BHyTpenHuM noTpebaeHiewm
3HayHTe/bHAasl 4acTb TYPKMEHCKOro rasa MoOJaeTcsl B ILEHTpaJbHbS
paitonsl eBponeiickoit yacth CCCP. B o6uecoio3Hom Ganance Typxk-
MeHHCTaH 1o 06beMy Ho6biuM ras3a BhIleJ Ha BTOPOE MeCTO MOcC/Ie
3ananuoit Cu6upu PCOCP.

ITo 0co6eHHOCTSM TIe0JIOTHYECKOrO CTPOEHHS, CTelleHH H3yueH-
HOCTH H TNePCNeKTHBAM Ta30HOCHOCTH pa3pe3a B AMYyNapbHHCKOW
razoHeGTeHOCHO! NPOBHMHIHMH BHAEJAIOT Deypaelmink-XHBHHCKY K.
3ayurysckyo, Yapaxkoyckylo, Mypra6ekyio u Kapa6uan-Baa-
XBI3CKYIO Ta30HOCHBIE M ra3oHe(TEeHOCHbIE 06J1aCTH.

B Beypaemnk-XuBHHCKOH Ta30HOCHOH 00JaCTH 3alleXXH rasa
CBfI3aHBl C LIMPOKUM HHTEPBAJOM OCAJOYHBIX IIOPOJ, OT amnTCKHX
(Auak, Haun) no cpennetopckux (Haum) BxmouurtensHo. Ha mec-
TOPOXKAEHHH Auak YCTaHOBJEHO JO 15 NMPOAYKTHBHBIX TOPH30HTOB,
a 3Ta)K rasoHOCHOCTH cocTaBJsier okosio 800 M. I'myGuna 3asera-
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1uns 3anexeii Menserca or 1500 no 3000 m. IIpoaykTHBHbie rOpH-
30HTHI CJIOXKEHH B OCHOBHOM INeCYaHHKaMH, aJeBPOJIMTaMH, H3BECT-
nuskaMn. Ha mecropoxaennu Kupnuunu oHu npeicTaBjieHbl MAyKoi
H3BECTHAKOB — <«PYXJSIKOB» MoUIHOCTbIO 60—70 MeTpoB.

B nayase 70-Xx rofoB pa3BeflaHhl KPYyIHble rasoBble MECTOPOK-
JeHHst B 3ayHTy3CKoii rasoHocHoi ob6smactd (3ayurysckue Kapa-
kymbl). Ha DBarajoknHCKOM H BoOCTOYHO-YHIy3CKOM NOAHATHAX
6bl.TH OTKPHITH ra3oBble MecTopoxieHHs Baramxka, Manaii, Cakap
u Tarapusa. [ny6uHa 3aneraHust NPOAYKTHBHBIX TOPH30OHTOB H3Me-
nserca ot 2900 go 3600 M. IIpoAyKTHBHEIMY fABJISAIOTCA MOACOJEBBIS
H3EEeCTHAKH KeJlJIOBeH-OKc(popaa.

B YapaxoycKoji ra3oHOCHOH 006J1aCTH 3aJleXXH ras3a CBSI3aHH 2
OCHOBHOM ¢ KapOOHaTHBIMH  OTJIOXKEHHSAMH KeJJoBesi-OKc(opaa.
Ha wmecropoxaenusx ®apab, Caman-Tene, KumryBan, Meremxad,
CVHAYKJAB TPOAYKTHBHBIMH SIBJASIIOTCS NMayKH MacCHBHHIX H3BeCI-
HSIKOB M AHTHAPUTOB, 3aJeralpluux Ha raybuHax ot 2500 mo 3600 M.
Bce MecTopoKieHHst oaHonsactoBwie. Ha ceBepo-sanagme, B 30He
OTCYTCTBHSI COJIEHOCHOIT TOJIIH, Ta30HOCHOCTb YCTaHOBJIEHA B Hil-
TepBaJe OT alb6a A0 HHXKHeH—cpeAHeidl lopbl BKaloyuTeabHo (Iy-
rypraH, Ces. I'yrypran). Kosanekropamu cayXaT NecYaHHKH, H3-
BeCTHSAKH H aHrHIAPHTH. Bce MecTopoxkaenuss o6JacTH rasoBble H
Ta30KOHAEHeaTHBIe, 32 HcKIoueHHeM Papaba, rae rasoBas 3ajexb
uMeeT He60/IbLIYIO HEPTAHYIO OTOPOUKY.

HanbGonee kpynHas 30Ha ra3oHakoIUVIEHHS pacroJiaraeTcss Ha
tore pecny6auku (lOro-Bocrounble Kapakymbl), B npenenax Myp-
rabckoit BnaauHel. Bcero B Mypra6ckoi BnaguHe oTKphiTo 20 Mec-
TOpoXJAeHHH, cpean Kotopeix [Hlayneratan-HouMesckoe u Illat-
JIBIKCKO€e SIBJSIIOTCSI caMbIMH KpynHbIMH B Cpenneit Asuu. B Myp-
rabckoii ofsacTH pas3BeflaH B OCHOBHOM MeJIOBOH 3Ta)K Tra30HOC-
HoCTH. IIpoMmbllujieHHble NPHTOKM ra3a MNOJNydeHH H3 ITeCYaHHKOB
1WATJBIKCKOro TOPH30HTa HHxKHero Mena (Baiipam-Aan, Yu-Apxu,
‘Ceitpab, Maiickoe, latibik W np.). HaunGosee xpynuoe latsbii-
CKOe Tra30KOHIeHCaTHOe MeCTOpoXJeHHue oTKphiTo B 1968 ., ¢ 1974 —
OHO HAXOAHTCS B NPOMBILIIEHHOH 3KCIUIyaTalHH. MecTopoxaeHue
OCJIOKHEHO IBYyMst KynojaMH. I'niy6HHa 3ajieraHHsi MpOAYKTHBHOTO
Topu3onTa 3220-3350 M, ras MeTaHOBHIH, ¢ CONEpKaHHEM CTaGH/b-
'HOTO KOHJeHCaTa, CepPOBOJAOPOA OTCYTCTBYET.

Banxbi3-Kapabuiabckasi HedTerasoHocHast 06JacTb B TEKTOHH-
YeCKOM OTHOWIEHHH OOBbelHHSeT ONHOMMEHHYI0 cTyneHb H KyIIKHH-
CKVIO 30HY nonHustHsa. ITocneauss pacnosoxeHa Ha KpafiHeM Iore
pecnyOJHKH.

3HauHTeNbHOE KOJHYECTBO BHISIBIEHHBIX CTPYKTYP TO3BOJSIET
BHICOKO OLEHHTb TNEePCHEeKTHBBl Ta30HOCHOCTH bBaaxwbis-Kapa6uae-
cKofl cTymneHu, siBasiolleiics HauboJiee NPHMOAHATOH 30HOH Myp-
rabckoii BmaauHbl. B ee npefenax ycTaHOBJIEHO pe3KOe COKpallleHHe
MOILHOCTH OCaflOYHOTO 4YexJa C MocJeJ0oBaTeNbHbIM BbIafeHHEM
M3 pa3pe3a IOPCKHX M YaCTHYHO HHXKHeMeJIOBBIX oOTJoXeHHil. Ce-
BepHble CKJIOHBI CTYNEHH XapaKTepH3YIOTCS KPYTBIM MOHOKJIHHAJb-
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HBIM 3ajieraHdeM OCaJKOB, C INOCJeJOoBaTeJIbHBIM HapallHBaHHEM
cTpaTHrpaduueckoil OJHOTH pa3pes3a Mo Mepe MOTPYXeHHsd K oce-
Bou 3oHe MypraGckoii BnaiuHH. Takoe CTpoeHHe TipeJompeiesiiio
o6pa3oBaHHe KPYNHBIX 30H Ia30HAKON/IEHHS, CBSI3aHHBIX C HECTPYK-
TYPHBIMH THIIAMH JIOBYIUEK. A

HecTpyKTypHOTO THNA THraHTCKas 3ajexb Jlaysneraban-Iloi-
MEe3CKOro MECTOPOXK/IEHHsSI CBSi3aHa C perHoHa/JbHOH 30HOH BBIK.IHU-
HUBaHHUS IOPCKHX TEPPHTEHHBIX H COJIEHOCHHIX oTJoXeHH#. IIpo-
MBbILIJIEeHHAasl Ta30HOCHOCTb NMpHYpoYeHa K IeCYaHbIM NMOPOAAM Liart-
JBIKCKOTO TOPH30HTa HHXKHEro MeJsa, 3aJjeralouuM Ha TIayOuHax
2884—3622 M. [lanpHelillee pacuUIMpeHHe INepClNeKTHB HedTeraso-
HOCHOCTH MECTOPOXKJAEHHS CBfI3aHO C OLIEHKOHW IPOAYKTHBHOCT!H
pErHOHaJbHO He(Tera3oHOCHBIX TOJIIL, I0PCKOTO BO3pacra.

BeICOKHE mEepCHeKTHBH Ta30HOCHOCTH  pasJiMuHBIX  PaHoHOB
Bocrounoro TypkMmeHHCTaHa TO3BOJIAIT H B JajbHeHLIEeM paccMa-
TPHBAThb ra3oBble pecypchl pecny6JHKH B KayecTBe KpyMHefuicii
CLIpbeBOH 6asbl AJs obecrneueHusi CHCTeM rasonposogos Cpeansis
Aszus — Llentp.

Merannnyeckue noJie3Hble MCKonaemble B TypKMeHHCTaHe npei-
CTaBJeHbl TOJbKO NpPOSBJEHUAMYH LBETHBIX H PeAKHX MeTaJllloB
(cBMHLA, UMHKa, PTYTH, MOJHOJEeHAa) HJIH MEJKHMH HX MECTOPOXK-
nenusmu (Kyrutanrckast rpynna), 3a HCKJIIOYeHHEM CTPOHIMS (e-
JgectuH). PassenanHble Apukckoe H CaKbBIPTMHHCKOE MeCTOPOK-
JACHHS UeJIeCTHHA pacHojaraloTcsi Ha KpaliHeM IOro-BaCTOKe pec-
ny6aukH. OHH NpPHYpOYeHB K HM3BECTHSIKAM H JOJOMMTaM Ia.’eo-
LleHa ¥ IeHEeTHYECKH OTHOCATCS K OCaJOYHOMY THIY LEJECTHHOBBIX
MECTOPOXKAEHHH ¢  HaJOXeHHOH THApPOTepMajbHO-METacoMar:-
YeCKOH MHHepa/sH3aluell. MOIIHOCTh H3BECTHAKOBO-A0JOMHTOBOMH
Naykyd NOpPOJ C pacCessHHOH LeJeCTHHOBOH MHHepaJsH3aliHed JocC-
tHraer 20 M. K cpesHeii wacTy NMaykd NPHUYPOYEH MJIACT MPAKTH-
YeCKH MOHOMHHepasbHoro (73—95%) uenecruna (0, 1-1,2 m).

Pa3BeqaHHBIE MECTOPOXJAEHHS TOPHO-XHMMHUECKOTO ChIpbS —
CaMOPOJHON cepHl, KaJHHHBIX cOJieff, KAMEHHOH COJIM U H3BECTHf-
KOB, a TaKxe MNPOMBIlIeHHble BOAB 3anafHo-TypKMeHCKOH Bma-
IuHbl y paccosnl 3anuBa Kapa-Boras-T'on cnyxar HamexHo#t 6a-
30 /IS pa3BUTHS XHMUYECKOH NMPOMBIIJIEHHOCTH, YCIellHo paborTu-
er [ayprakckuil cepHbI#l 3aBOJ, OCHOBHASI NPOJLYKIHST KOTOPOTO—K(:-
MOBasl cepa TOCTaBJseTcs B Apyrue coio3uble pecnybauku CCCP
u notpebasercs AJNd nPOH3BOACTBA (ocdhaTHHIX ynobpeHuii Ha U+
JxxoyckoM cynepdocharHoMm 3aBoie. M3 mpoMelllsIeHHBIX BOA 13-
BJeKaercs fionq U 6poM, a H3 paccosnoB 3ajuBa Kapa-Boras-T'oi
cyab(aTel HaTpHsT W MarHus. OTa TMPOAYKUHS IOYTH MOJHOC I
BbIBO3HTCA 3a npenensl TCCP. ]

XuMuueckast MPOMBIIIJIEHHOCTb pecnyO/aHKH 6asupyercs n
HOBIIOM Ha MECTHOH MHHepaJabHO-CHIpbeBOll 6asze. OHa p oG
X034HCTBCHHOM OfbeMe NpPOM3BOACTBA TypKMEHHCTaHa CTOUT
BTOPOM MecTe, BCJeN 3a TOMJIHMBHO-3HEPTeTHUECKHMH OTPaC.1siiis

Cepa. MeCTOPOXIEHHSI CaMOPOAHOH Cepbl HHOUIbTPaUHOIIO-
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METacoMaTHYeCKOro Tuma pasBeflaHbl B [aypaak-Kyruranrcko
(laypmakckoe,  KeispuiTymmyK-Kapiokckoe) n llenrpanbio-
KapakymckoM (cepHble GYrphbl) cepoHOCHHIX paioHnax. Ee mposp.c-
HHSl B 3THX M JPYrux paioHax MHorouucieHHnl (Baaxwis, Koner-
nar, KpacsoBoackuit nosyoctpoB). PaspaGarbiBaercss Toabko ['a-
ypAaKCKOe MEeCTOpOXKJAeHHe, Ao6bua cephl B Kapakymax mpekpa-
umeHa B 1961 roay.

l'asoBas cepa. CepoBonoporocofepKalliie yrjaeBOJOPOJHEIE Ta-
30Bble 3aJieKH YCTAHOBJIEHBl IO JecsiTH MectopoxieHusm (Camad-
tene, MerenxkaH, I'yryprainm u Ap.), cyMMapHBle 3anacel KOTOPbIX
CONOCTaBHUMBI C Pa3BefaHHBIMH 3anacaMH CaMOpOJHOH Cephl, a
IIPOrHO3HBIE — 3HAUYUTEJNBHO HX NIPEBOCXOJST.

Kanniinple ¥ kamenHble conu. Ha ioro-BocToke pecny6anku
pacrnonoxen CpefHea3sHaTCKHH KaJHEHOCHBIH GaccefiH (BepxHsist
10pa); B BepXHeil NOJOBHHe rajuToBoil Toawu (mo 400 M) comep-
JKaTest Ao 18 miacToB CHJBBHHUTOBOTO M KapHAaJHTOBOTO COCTaBa.
Passenannble Mectopoxzaenus: (Kapaiokckoe, KapaGuianckoe, I'a-
VIJAKCKOe H JP.) MOTYT CJYXKHTb ChHIpbeBOH 6a30il KaauilHOH mpo-
MBIILJIEHHOCTH Ha MHOTHE JECSITKH JIeT.

Mectopoxaenusi kaMmenuoit conmu ([aypaakckoe, XomKakusm-
CKOe M Ap.) NPHrOAHBI AJS NHILEBOH H XHUMHUYECKOHl oTpacieil mpo-
MBIILIJIEHHOCTH (6osee 969, rannTa); MecTOpoxAeHHe Y3yHCY (Heo-
red) B Komeraare npuromHo ajisi KOMIUIEKCHOl pas3paboTku (ra-
JIUT, MUpaOHJHT, TeHaPAHUT, acTpaxaHuT). [loBapeHHass co/ib BHIAAR-
JeHa Ha Kacnuiickom noGepexbe (Kyyancoan), B cyxoM pycae
Y36os (Ba6a-Xoaxa) u B KpynmHbix GeccTouHBIX BrnaauHax (Ep-
oitnanays, Kapamwop, Cyaran-Canaxkap).

Fnauubl GenToHrTOBHie. PaspaGatbiBaercs OraaHaHHCKOe Mec-
topoxaende (Bb. Banxan), npeacraBieHHoe BYJKaHOreHHO-OC2-
JIOYHO} MJIAaCTOBOH KpyTomagawoulef 3asexbio (1o 30 M) MOHTMO-
PUJIJIOHHTOBOIO cOCTaBa. PH3HKO-XHMHUGCKHMH CBOHCTBAMH T
onpejessieTcss WHPOKHH CHeKTp o6sacTeil MX HCMNOJb30BAHHA: AJA
OypOBBIX pPacCTBOPOB y OKOMKOBAHHsI OKaThlllleH »KeJe30pyaHblx
KOHUEHTPATOB, KaK CBf3LIBalOLlMe H oTOejHuBawomne u T. 4. [lep-
CNEKTHBH IIOMCKOB MECTOPOX/JeHHH OEHTOHHTOBBIX TIVIMH GJarn-
npustunl B Konernare,  Banxwize, T'aypaake u ITutuske.

KBapueBble nmecyaHUkM M AOJOMHTBI. [lecyaHMKH WIAaMJIHHCKOI!
CBHTHl TajleoreHa W BepXxHelOpckHe josomuTel Komernara cayxkar
chipbeBoil 6a30ii Amxa6aacKoro CTEKOJbHOrO 3aBoja.

CrpourelibHbie MaTepuanbl. Chlpbe /sl NPOM3BOACTBA BSI/KY-
LIHX MaTepHasioB M IPYGOii KepaMHKH — H3BECTHSKH H TVIMHBI, THil-
Col M AHTMAPHTHI, ra)ka UIMPOKO Pa3BHTHI, a pa3BelaHHble MeCTo-
POJKAEHHsT TOJHOCTbIO YAOBJETBOPSIOT TOTPEGHOCTH MPOMBILIICH-
noctu. [IpoH3BOACTBO NMUIBHOrO KaMHs OPraHu3oBaHoO Ha 6ase op-
ragorennblx u3BecTHsKoB akuarbina (Kpacnosoack, Keisbii-Apsar),
na;eonena (Myxkpbikckoe Mectopoxaenne) n Maactpuxra (Kabak-
abl). B xauecTBe OBJIHLOBOYHBIX MaTePHAJOB MOTYT HCMNOJNb30BATh-
¢l OpraHOreHHble H3BecTHSKH, JoJoMHTH (B. Banxaw, Komew-
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nar, Taypnak) u ussepxennbie mopoas (Kybaaar). Hanoanurtenn
I 6eTOHa M JOPOXKHO-CTPOHTeJbHble MaTepHaJbl MPeACTaBJIEHb!
mecTopoxcaeHuamy H3BepxkeHHnx (Ky6apar, Ky6aray) u kap6o-
natheix nopoa (Banxanwl, Konernar, I'aypaak, Kyruranr), a Tax-
»Ke TPOAYKTOB MX pa3pylleHHs (rajeyHHK, necok). PasBemaHno oxo-
a0 50 mecropoxiaeHHi. B npoH3BOACTBe JIeTKHX 3amOJHHTeNel HC-
[0.1b3yeTCs KepaM3HT, MojyyaeMblii Ha 6a3e JIerKOmJIaBKHX BCHY-
yHBaloLMXcs IMHH najeoreHa (Komermar) u BepxHero Meaa (Ia-
ypaak, Ilutusk), a Takxke aprujaauroB O6aiioca (B.Banxan).
CrTpoHTeNbHble TECKH  aJJIIOBHAJbHOrO, MNpHOPEXKHO-MOPCKOrO H
30J10BOr0 TPOHCXOXKAEHHsST LIHPOKO Pa3BHTHl HAa BCell TEPPHTOPHA
pecnySJIuKH.

Hapoanoe xossiiictBo TypKkMeHHCTaHa MNOJHOCTBIO obecneyHBa-
€TCST MECTHBIMH CTPOHTEJNbHBIMH MaTepHalaMH.

MecTopoKIeHHs TPECHBIX NMOJ3EMHBIX BOA HMEIOT 0CO60 BaXKHO2
3HaUYCHHe B KOHOMHYECKOH M COLHAJbHOi XH3HH TypKMeHHCTaHa,
Tar KakK TePPHTOPHs pecny6JHKH XapaKTepH3yeTCsl MYCTHIHHBIMH
LPHPOAHO-KJIUMATHYECKHMH YCJIOBHSIMH, a NMHTbeBOE M  XO3SHCT-
BeHlioe BOJOCHaOX<eHHe TNPAKTHYECKH TOJHOCTbIO Gasupyercst Ha
noi3eMHbXx BoAaXx. IToTpeGHOCTH HapoOZHOrO XO3sHCTBAa TOPOMOB,
NOCeTKOB H CeNbCKHX HACeJNeHHBIX NYHKTOB, PAaclOJIOXEHHHX B
LeHTPaNbHBIX H BOCTOYHHIX padoHax TCCP, moJHOCTBIO YZHOBJET-
BOPSIOTCA 3a CYeT pa3BefaHHBIX MECTOPOXKIEHHH TNpPecHbIX MOA3EeM-
HbIX BOA. KpacHoBoickasi o5nacTb cpaBHHTeNbHO GeaHasi pecypca-
MH TIDeCHBIX NMOIA3eMHBIX BOMA, HauMHas ¢ 1983 r. mosyuusna Bomy u3
Amynapeu no Kapakymckomy xanany uM. B.U. Jlenuna. B 1984 r.
aMyJlapbHHCKYI0 BOAy NoJayuuT ropoj KpacHoBomck.

3-uii dens 3KCKYpCuL
MAPWIPYT B PAHOH NMOA3EMHOI0o O3EPA KOY

lleab Mapmpyra — O03HAaKOMJIEHHe C TeOJIOTHYECKHM CTpoe-
HIIeM oKpecTHocTeli ropoaa Amxabasa u, B uacTHOCTH, ¢ Ilepemo-
BOIl Llenblo ropHBIX coopy:eHHii Komermara, c¢ reosorueit paiiona
no13emHoro osepa Koy, ¢ nemepoit 1 camum osepom. Ha nyru x
o3epy Koy mpemycMoTpeHHl iBe KpaTKHE OCTaHOBKH.

[Tyts or Amxa6aga 10 KOHEYHOro NyHKTa Maplipyra — IOA-
semuoro o3epa Koy — uaexur no Ilpeakomeraarckomy mpearop-
HOMY IIporuby, oceBas 30Ha KOTOPOrO pacloJjiaraeTcsi CeBepHee
Awxa6ana. IOxHee ropoga BHAHBL XOoJMbl (6aupbl) KelHHBIHGA-
HPCKOHl AHTHK/IHHAJH, CJI0XKEHHOH KOHTHHEHTAJbHHIMH 00pasoBa-
HHSMH BepXHero InJHoueHa. ITpocTHpaHHe CKJafKH CyGUIHDOTHOe,
najleHue KpblibeB oyeHb moJgoroe 7—9°. Ha nanabueM miaHe BO3-
BBILIAETCS CaMasi BLICOKasl yacTh coBeTckoro Komermara — Tay-
naHCKHii XpebeT — aHTHKJAHHaAb ¢ BhicoTaMH Ao 3000 M. Ceep-
lI0e ee Kpbl10 00pa3oBaHO HHXKHeGAPPEMCKHMH M3BECTHAKAMH H
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HakJOHeHO Mox yrioMm okoso 10°. CompsikeHHasi ¢ AHTHKIHHA.ILIO
§l6/10HOBCKasi CHHKJHHAJb, BHIPa)KeHHasl alTCKUMH OTJIOXKEHHSIMH,
B GoJblieil 4aCTH KoCO cpe3aHa XapBapCKHM B36pOCO-CABHIOM,
otneasionM Komeraar or npearopHoro nporu6a. K samany ee
cMeHsier BaHOBCKasi CHHKJIHHAJb, CEBEPHOE KPBIIO KOTOPOil MNpel-
CTaBJlsieT HeBbICOKHMH ['MHAyBapckHii xpeber. [lanee K ceBepo-3a-
najy npocTtHpaeTcsi Mapkoyckas mnepenoBas OpaxHaHTHKJIHHAI5
(14x6 kM) c ormerkamH BhicoT 10 1543 M. K ceBepy obpanieno
flaIBUHYTOe Ha 10XHBIH 6opt Ilpeakomeraarckoro mporuba 6o.1ee
nonoroe (Zo 35°) KpbIO AHTHK/IHMHAJH, CJIOXKEHHOe 6appeMoM H
0CJI0’KHEeHHOe HeGOJNbLIOH CHHKJIHHAJbI0. B 3anaaHoM HampaBiieHHH
Mapkoyckasi aHTHKJIHHa/Nb CMeHsieTcs HeGosbloii I'MHrosbckoil
CKJaJdKOH, CHJIbHO HapylleHHOH c6pocaMH H B36pOCO-CABHIaMH,
a 3aTeM YJ/MIENMHHCKOH NepefloBOH aHTHKJIHHaablo. K ceBepy o6-
pallleHo 1oJoroe AHCJOLHPOBAHHOE KPbLJIO NOCTeNHEH, CJIOXKEHHOoe
HHXKHHM MeJIOM H BepXHel 10pO¥ H HaJlBHHYTOE Ha CKJIaayaThiil GOpT
lipenkonernarckoro mporu6a. Ilepen ¢ponToM HaaBHra, B Npearop-
Hoii KensTHHCKOIT rpsile oOHa)(eHbl 30LEH-CPeIHEeIJIHOLEeHOBbIE H
BCPXHEIVIHOUEHOBLIe OTJIOXKEHHS, pa3fielleHHble PE3KHM  YIVIOBHIM
HecorsacueM. Eme nanee x ceBepo-zanapy mpocrupaercs Koy-
Chasi aHTHKJIHHAJb, TaK)Ke HAABHHYTas Ha IOXKHBII GOPT MpeArop-
Horo nporu6a. B AKTenmHHCKOil rpsje, COMPOBOXKIAlOlEeH ceBep-
Hoe HaABHHYTOe Kpblio Koyckofl aHTHKJIHHaMH, oOHaXeHBl 30-
LleH-TLTHOLEHOBble HAaKOIJIeHHs, AMCJIOLHPOBaHHble B TOH iKe CTe-
TIeHH, YTO M B npeAbiaymeit KeasaTHHcKo# rpsje.

OctaHoBKka 1
Ceenenns o reonornu Llentpanbnoro Konerpara

LlenTpanbHasi yacTb coBeTckoro Komeraara, Baosb  KOTOpoil
JICIKHT MapUIpyT 3KCKYPCHH, pacnojiaraercs MeXAy MepHIMaHauy,
npoxoaswuMH depes Amxabax u Apuman (120 km). 3pech oGHa-
JKeHbl HHKHEMeJIOBble H OTYaCTH BEPXHEIOPCKHE OTJ/IOXKEHHS, NpH-
yeM TrOTEpPHUB TNOJAHAT MecTaMHM Ha BbicoTy Ao 2500 M. IOxkHas,
Soabwiasi yactb llentpanpHoro Komerpara cmsita B 1Be noJsorde
M TNPOTsKeHHble, Ayroo6pasHble B IUIaHe, CKaadayaThle uemn. B
BOCTOYHOM HAaMpaBJIeHHH OHH CJHBAIOTCSl B OAHY, UPH 3TOM, dab-
e nporsruBaercs Gosnee IoxHafs Muccunes-I'aynanckas auru-
KJAWHaJbHas 1Llelb, CeBEPHOe KPHLIO KOTOpoil B paioHe AmxaSana
oGpameno Kk IIpeaxomeraarckomy nporu6y. B 3anaaHbix 3BeHbsX
CKAaJKH paccedyeHbl JHArOHaJbHBIMH JIeBHIMH  B36pOCO-CABHravi
IUHPOTHOTO H CEBEepPO-BOCTOYHOrO  NPOCTHPAHHS, B BOCTOYHBIX —
npaBLIMH  B30pOCO-CABHraMH  CceBepo-3amajHOro  HamnpaBJeHHS.
KpoMe 3TOro, cepepHble KpHIIbSI AHTHKJIHHAJEH OCJIOXHEHBI KOCO
OPHEHTHPOBAHHBIMH K HHUM Oo/ee MENKHMH CKJIaJKaMH, TeHeTli-
YCCKH CBSI3aHHBIMH C NIPaBBIMH B30pOCO-CABUTaMH.
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CeBepHasi KpaeBas uyacth LlenTpaspnoro Komernara, H3sBect-
Ha KaK 30Ha NEPefOBHIX IITAMMOBHIX alTHK/JHHaJeH, HMeeT G6o-
Jec caoxuce crpoedde. OHa HeoJHOPOAHA IO XapaKTepy H Ipoc-
TipaAUUI0 MJHKATHBHBIX JHCAOKAaUMi g COCTOMT Ha CeBepo-3ama-
Li¢ U3 CcyOIIHPOTHBIX, 3LIEJOHHPOBAHHO PAacCMOJIOXKEHHBIX CKJIano¥,
ChOHSIIOLMXC K BOCTOKY ILleNbl0  aHTHKJIHHaJeil ceBepo-3amaj-
roro, ¢parmentamy cyGwHpoTHOro npoctupauuss. M te u ppyrae
paeputel naa IleperoBeiM ray6unHbiM pasaoMom — IOxkno-Typx-
MEHCKHM KpaesblM IIBOM, NpENCTaBJ/sis ICHETHUECKH CBSI3aHHBIE C
HiM crpyKTyphl uexja. Ot pacnoso:keHHoro ceBepHee Ilpeakomei-
A:rckoro nporuba 30Ha MepeloBBIX aHTHK/IlHAJed oOTAesneHa ce-
BCPO-3allafiHBIMH M peXke CyOLIHPOTHBIMH pa3pblBaMH, TPaBBIMii
B30pOCO-CABHUTAMH W HaJBHraMH, M0 KOTOPBLIM I0XKHBIT 6OPT mpo-
riba onyuleH oTHocuteabuo Konerjara Ha Benuyuny Ao 6 kM. B
sanaadoil, Apuman-Hyxypckoil uacTu nepefoBOil 30HBI PasphIBhI
cpe3aloT noA yriaoM 50° BOCTOYHble OKOHYAHHSI CYOLIMPOTHBIX CKJli-
JlOK, B CpPCAHEH UacTH ee OHH cybmapaJjiesbHBEl NMepejoBbIM aHTH-
K..1IHaJ5M, Ha BOCTOKe cpe3as HX NOA HeGOJBUIMM OCTPHIM YIJIOM.
l0:kHee Awxabana ¢ NPeAropHBIM NPOruGOM TPaHHYHT BHYTpE:i-
HA5 aliTHKJIMHaJbHas uenb Koneraara.

CybwuporHble Gpaxucknaakun  ApumaH-Hyxypckoit rpynmul
CiIMMETDHYHBI, C HEOJHHAKOBOH KPYTH3HOH KphlabeB (10—40°),
HHOrJa ONPOKHHYTH M HaJBHHYTH K ceBepy. PaccMaTpuBaloTcsi Kak
pesyabtat mnpasoro casura mo IOxHo-TypkMeHCKOMY KpaeBoMY
IUFYy B CpeJHeM — MO3JHeM IHoleHe. BMecTe ¢ TeM IHCKOpHaHT-
HocTh KesaT-JlarepMaHIKHKCKOH aHTHK/JIMHAIH OCTAJbHBIM CKJa-
KaM TpyTnbl H NapajielbHOCTh ee BHYTPEHHHM CKJIadyaThiM LEensM
Konerpara, BO3MOXKHO, CBHIETEJLCTBYET O HECKOJNbKO HHOM MepBO-
HavasJbHO#i cTpykType Apuman-HyXxypcko#t uacTH mnepefoBol 30-
Hbl, HCMBITaBLIeH B IJHOLEHE YCJOXHEHHe H3-3a CABHTOBHIX Jo-
dbopmauui.

Ilens 1WTaMIOBHIX AaHTHKJHHAJEH mepefoBOH 30HBI OOHApyXKH-
BaeT HEOJAMHAaKOBOe CTPOEHHe M0 NPOCTHPaHHIO. MHOrOYHCJIEHHH-
MH TpaBbIMH B30POCO-CABHraMH, OTXOASIIIHMH H OTKJIOHSIOLIU-
MHCSI K 10ory OoT (poHTaNbHBIX pa3peiBoB Konmermara, oHa Koco pac-
ccyeHa Ha 4aCTH, CMeIlleHHble BIPABO Ha PacCTOSIHHe OT MepPBHIX
coted po 5000 M. Ilpu sToM, ceBepo-3anajHoe NMPOCTHpPaHHE CKJIa-
AGK yepeayeTcss ¢ CyGIIHPOTHHIM. IOXKHBle KpblIbsS aHTHKJIHHAJeEN
OTHOCHTebHO KpyThle (18—40° mo 80°), HapymeHbl HeGOJbUIHMH
B36poco-cABHraMH, (JieKcypaMH, ceBepHble KpBUIbSL NoJsorue (8—-
35°), OCJIOKHEHbHl MEJKUMH CYOIIMPOTHBIMH CKJaJKaMH H HajBi-
HYTH K ceBepy, ceBepo-3amany. CTparurpaduueckas aMIIHTYAa
HaJBHraHus cocrabisieT 4—6 kM. Bo ¢poHTaNbHOMN YacTH HaABHTOB
ofunaxeHsl HauGoJsiee NApEeBHHEe BEPXHEIOPCKHE OTJIOKEHHS, CM-
Tbie B MeJKHe, napaJijejbHble HaJBHTY CKIaAKH, ONPOKHHYTHE K
ceBepy H Iory. IlnockocTb paspniBa xpyTo HakMoHeHa (45—70°) y
AntenuHckoro (aHTHkIHHalMb Koy) H mosoro, ropusoHTasbHO
(0—12°) y KensrtuHcKOro (aHTHK/IHHaJb Yauaene) Haisura. Kpo-
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Me OCHOBHOIl TJIOCKCCTH HalBHMra, K 10Ty OTMEUaloTCsi BTOPOCTe-
MCHHble C aMILIMTYIOH B COTHH METPOB, YTO B II€JIOM TOBODHUT O
ycuyfiyaToM CTPOEHHH HaxBHroB. CKBaxKHHBI, TPOOYypeHHble Ha
PACCTOSIHHH 0 5 KM K 10Ty OT (pPOHTaJbHBIX PaspbiBoB LIeHTpaib-
noro Konerjara, BCKpPBUIH NOJHAABHIOBYIO 4YacCThb paspesa Ha I.ay-
6nHax ot 380 mo 2630 M. B oTsaHuHe OT ONHCAHHOrO, CeBepo-32-
naaHble okoHuanuss Koyckoit M MypaikepHKCKOH aHTHKJIHHAICH
HMEIOT KopoGyaToe, NMOYTH CHMMETDHYHOE CTPOEHHe ¢ HAaKJOHOM
EpbbeB oT 20 mo 40 rpaxycos.

B mponosbHOM CeueHHH LITAMIOBble AHTHKJIHMHAJH acHMMeT-
PLiUHBL: MX 3amnajHble NEPUKJHHAJH Kpydye M BhILIe, YacTO OCJION-
HSIOTCH TONEPEYHbIMH CYOLIMPOTHBIMH CKJIafKaMH, TeHeTHYeCKi
CBA3aHHBIMH C INpaBbIMH caBHramu. CBOJBl aHTHKJIHHAJEH OCJIOXK-
HeHbl He6oJbIIUMH cOpocaMu U rpabeHamH.

CoBpeMeHHOe CceBepo-3amajHoe IPOCTHpPaHHe IITAMMOBHIX al-
TiKJHHAJe# HEeCKOJbKO He COBNAjaeT C NMPOCTHPaHHEeM BO3PAaCTHHIX
TPaHHL, B IOpe H MeJy, YTO, BO3MOXKHO, CBHAETEJIbCTBYeT O Hec-
KOJbKO HHOM NEepBOHaya/lbHOM NPOCTHPAHUH AaHTHKJIHHAMeH, GJH3-
KCM K CyOIIHDOTHOMY, H O MOCJEAyIOLIEM €ro H3MeHeHHH B cpell-
HEM—TII03JHEM IIJIHOLeHe HHTEHCHBHBIMH MPaBOCABHIOBBLIMH JBII-
JKCHHUSIMH.

OcranoBka 2
leosornueckoe crpoenne Koyckoit aHTHKIMHAIM

Koyckass mepemoBasi aHTHK/IMHaAb (25x4,5 KM) mnpencraBuasieT
0JHO Hu3 3BeHbeB (poHTanbHOi uacth llentpanwsHoro Komernmara,
B3OpOLIEHHOH, MeCTaMH HaJBHHYTON Ha BHyTpeHHHuit Gopt Ilpes-
KCMETAarcKkoro NpeAropHoro nporu6a. AHTHK/JHHAJAb B LEJIOM OPH-
eilTHPOBaHAa C CeBepo-3amajia Ha I0r0-BOCTOK M OTHAEJEHA OT
CMEXHBIX TMJHKATHBHBIX CTPYKTYp [JHaroHaJbHBIMH H cy6coraac-
HGMH TpaBbIMH B36poco-caBuramu I'epMabekoit  rpymmbl, CXoa1f-
LIMMHCSI B NYYOK Ha ceBepo-3amaje M KJIMHOM OrpaHHYHBAIOLIK-
1M ee 3amajHyl0 aCHMMETPHUYHYIO NmepHKJIHHAMb. OnepsiouuMu pas-
phiBaMH OHa pacceyena Ha psSJ HEOJAHHAKOBBIX MO pa3Mepy H BHI-
cote, NMPOJOJbHBIX H [JHAaroHaJbHBIX GJIOKOB, CMEIIEHHHIX IIO JaTe-
paaun Ha coTHH MeTpoB. Ha ceBepo-samane Koyckasi anTHRauHaI5
uveeT KopobGuaTyio ¢opMy ¢ naneHueMm KpbuibeB 40—45° B 3T1oi,
naubojiee NPHIOAHSATONH ee YacTH OOHAaKEHBl BEPXHEIOPCKHE CYJIb-
(haTHO-KapOOHATHBIE OTJIOXKeHHst 0flLlefi MOUIHOCTbio okoJso 900 v,
B KOTOPBIX pacrnojoxeHa KapcToBasl INellepa M IOJA3eMHOe 03ep?
Koy. Ha nepuxnuHanu pasBHTH OucHb MeJKHE, KPyThHe H ONpG-
KHHYTLIE K CeBepo-3anajy WJH I0r0-BOCTOKY CKJalKH.

IOro-BocTounast GoJsbliasi 4yacTb AaHTKJAHHAJM CJOMKeHa Ha
MOBEPXHOCTH TOTEPUBCKHMHM H GappeMCKHMH TeppHreHHO-Kap6o-
HATHBIMH NOPOJaMH H HMeeT HecKoJbKo HHYIO (opmy. OTHOCcHTENE-
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HO KPYTO€ M IpOCTOE IOro-3amajHoe KphLIO HAKJIOHEHO M0 20°,
ceBepO-BOCTOYHOe Tosioroe (cpenunit yron 8—10°) BosHHCTO H30r-
HYTO B CKJaiKH CyGILIMDOTHOro MpPOCTHpaHHs. ¥ TNoC/IeAHHX (aH-
THKJIHHaJe#) Kpydye ceBepHble Kphlibsl. lllHpokasi, MIMPOTHO OpH-
eHTHPOBaHHAsl 1OrO-BOCTOYHAsi NEPHKAHHAIb CKJAafKH o6opBaHa
BaxuudackoM B36poco-caBuroM. CBofoBasi 4YacTh aAHTHKJIHHAJII
OCJIOJKHEHa MeJKHMH MNOINepeyHBIMH CKJaldKaMH, rpabeHoM, a Tax-
JKe HaJBHraMH C aMIUIUTyHoi nmepeMmeueHns o 1000 m. HasBan-
Hbl€ CTPYKTYpPHBle OCJOXKHEHHS OOBIYHO CBSI3BIBAIOTCA C MPaBoO-
CABUTOBLIMH NepeMelleHHsIMH.

[To naHHBIM TeoJorHuecKoil CheMKH ceBepHoe Kphlo Koycko:d
anTHKJIHHAAd B36pOIIEHO, a B 3aMafHOH 4YacTH KPYTO HAaJABHHYTO
K ceBepo-3amajy Ha BHyTpeHHHH Gopt Ilpeaxonermarckoro mpo-
ru6a. CKBaxKHHBI, 3aJI0}KeHHble B 3aNaJHOH YacTH CEBEPHOTO Kphi-
Jii ¥ BCKpHIBIIHE NOJ BepXHeill 10poii Ha ray6uHe ot 380 no 1245 M
BCPXHEMEJIOBble M I1aJIeOreHOBBlE OTJIOXKEHHS, IMOKa3aJH IOJIOTHIT
HaxaoH (okoso 10°) muIOCKOCTH HaABHMra, OJHAaKO He BBISIBHJH Bceil
aMIIMTYAbl HagBHrauus (GoJsee 5 kM).

CeBepHee BBIXOAOB BEDPXHEIOPCKHX TOPOA AHTHKJIHHAJH pac-
nogoxeHa yskas (no 1,5 km) ckBo3Has [laHThILICKAast [JOJIHHA, BHI-
MOJHEHHAsT TJIHOLEH-aHTPONOreHOM, TMOA KOTOPBIMH Ha TayOHie
okoso 500 M BckpbiT HeokoM (CkB. 36). IlosMHa 3aK/aIOYeHA MeX-
Ay IBYyMSl KPYNHBIMH CABHro-HajaBurami, bBaxumHckuM u XaHke-
PU3CKHM, H OTHeJNseT OCHOBHYIO yacTh Koycko#l aHTHKAHHAIH OT
ArTennHCKOi Tpsiabl CyOIIMPOTHOrO TNPOCTHPaHHUs, e AedopmH-
pOBaHHble TOTEPHB-aNTCKHE OTJOXKEHHS HaIBHHYTHl Ha 30LEH-
reoreHoBble. TakuM o6pa3oMm, coBpeMeHHasi pa3oGIIEHHOCTb M H:-
OJNHAKOBBIl BO3pacT NOpPoJ HaABHra Io npoctHpaHHw B Koy-
CKOIi aTHK/JIHHAJH M AKTeNHHCKOH Tpsile, OUeBHAHO, OGYCJIOBJIEHE
pacuseHeHHeM €AHHOTo NpexXJAe HaJBHra CpelHe-N03IHeNIHOLe-
HOBBIMH TIpaBhIMM  B30poco-cABHraMH ['epmaGekoii  Tpynmbl.
[IpeacraBasiercss Takke, UYTO [0 NPOSBJACHHS MPaBO-CABHIOBHIX
Inuxkeduii cMexkHele yactH Koyckoit ' MypankepHKCKOH aHTH-
KANHaMell NpHHALJIeXalHd €IHHOH CYGUIHDOTHOH CKJaIKe.

ITo MHeHHIO Jpyrux HccieloBateseil, HaABHHYTOH K CeBepo-
3anany sBAsieTCA JHIUb lOpcKast uacth Koycko#dl  aHTHKJIHHAJM,
UpHYEM Ha[BHraHHe CBs3bIBAETCS LENHKOM C NMpPaBLIMH CpefHe —
MO3/HETIHOLLeHOBBIMH  B36GPOCO-CABUTaMH.

OcraHoBka 3
JIutonoro—crparurpaguueckoe onucanue noposn osepa Koy

Bepxueiopckie oTs0XKeHHS o3epa Koy Hapsay ¢ ux oGHaxe-
ndeM B KeJNsTHHCKO! Tpsiie SIBASIIOTCS APEBHEHIUMMH OTJIOMKEHHS-
MH, BBIXOISIL[MMH Ha JHEBHYIO NOBEPXHOCTb B coBeTckoM Komert-
aare.
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Tapadxcazaunckas ceura (Husxcnui (?)) oxcgopd).

1. JoMOMHTH, cepble MeEJKO-3epHHCTHIE H NOJHTOMOpP(HHE C
KpeMHeBbIMy CTsKEHHSIMH, KpEIKHe, Pa3HOCJOHCTHE. 3 M.

2. JIONOMHTHI, II0XOXKHe Ha BbILIEONHCAHHBIE, MAaCCHBHO-CJIOH-
CTOH TeKCTypbl. BHH3y okpeMHeHHble. PacclaHLOBBIBAIOTCS Ha TOH-
KHe cJIoH. 12 M.

3. JonOMHTHI cepele MeJKOKDPHCTAJJIHYECKHe, CJOHCThle (Cpes-
He-c/lIOHCTHe). B peabede 00pasyioT CKJIOHbI, NOKPBHITHIE OCHI-
nolo. 4 M.

4. JlonoMHTHl cepble, KpelKHe MAacCHBHHIE C IIPOCTIOEM TOHKO-
CJIOHCTHIX IOJIOMHTOB, OKpEMHeHHBIE. 5 M 50 cM.

5. JlonoMHTBHI cepble, cpelHe-H TOHKOCJIOHCTHIE, OCKOJbUaThle
NpH BLIBETPHBAHHH. 5 M.

Mexuncyckan csura (8epxnuti okcgopo).

6. JonOMHUTBI cepble M TeMHO-Cepble, ILIOTHBIE, II0JIOCYUATHIE,
cJjlaHLeBHHbE, CHIBHO OKpeMHeHHbe. 20 M.

7. JIOJOMHTBl Ccepble M TeMHO-Cepble, KpeNKHe, CpelHec.10H-
cible. 20 M.

8. IloJIOMHTHl TeMHO-Cepbleé TOJICTOCJOHCTBIE H H3BECTHSKH C
MeJKHMH BKJIOYeHHSIMH KasabuuTa. Ilpocionm ummeror moJocuatylo
TeKCTypy. B o6HakeHun c/10if o6pa3yer TPeXCTyNeHUYaThlii CKJOH.
11 M.

9. IlonoMHTHl cepble HesiCHOH caoHcTOCTH. OOHaXKeHHst OOpHI-
BHCTHE C HHUIAMH BhAyBaHHdA. 12 M.

10. losloMHTH M H3BECTHSKH CBETJIO-CEphble, MeHee KpemKHe,
yeM NOACTHJAIONIHE, OKPEMHEHHble, OCKOJbYaThle NPH BHIBETPHBA-
HHH. Tekcrypa MaccuBHO-cioHcTass. OO6pasyloT CTyneHuYaThle
CKJIOHBl M KapHHU3bI C HHLIAMH BbIBeTpUBaHHsA. 20 M.

11. JlonOMHTH3HPOBaHHbIE M3BECTHSIKH TEMHO-CEPHIE, KpelKHe,
TOHKO-KpHCTaJJIHYyecKHe H  Inenutomopguele. Toscro-paBHOMEp-
HOCJIOHCTHIE, HO3ApeBaThie ¢ MOBepXHOCTH. 50 M.

12. V3BeCTHAKH [NOJOMHTH3UPOBAHHBbIE Cepble, YYACTKAMH TeM-
HO-cepble M KOpPHUHEBATO-Cephle KpHCTAJJHYecKH-3epHHCTHIE, Mac-
CHBHblE, HO3/lpeBaThle C NOBEPXHOCTH. 50 M.

13. J1oJIOMHTH3HPOBAHHbIE HU3BECTHSIKH Cepble C PEeAKUMH NpOC-
JOSIMH ~ MEJKOCJOHCTBIX CBETJO-CepblX pa3HOCTeH, MacCHBHbIE.
Hanom octpoyroabhbiil. Kpenkue, ¢ mpoxuakamu kajabuura. [Ipu
BLIBETpUBAaHHH 06pa3yloT MHOTOUHCJEHHbIE HHIIM H KaBepHHL 90 M.

M3 mexuucyckoii cButhl ykassiBatorest Perisphinctes ex gr. bip-
lex Sow., P. cf. plicatilis Sow., P. elisatetae Riaz., P. aeneas
Gemm., P. ex gr. orbigny Lor., P. lucingensis Favre, Gervillia
cf. roederi Lor., Ptyctothyris andelotensis Haas, Loboidothyris
zieteni Lor.
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Y3vincoipTekas ceuta (Kumepuox).

14. VsBecTHsIKH cepble, TIJHHHCTble, KOMKOBAaTLI2, CpelHe- H
MeTKOCJIOHCTHe., B penbede 06pa3yloT OTBeCHBII KapHH3—CTEHKY.
CA0HMCTOCTb NpaBHJIbHAsI paBHOMepHas. 7 M.

15. IlecyaHHKH M aJIeBPOJHTH H3BECTKOBHCTBHIE Cepble M Ke.-
TOBATO-CepPble, TOHKO- H JIHCTOBATO-CJAOHCTHIE, C NPOCJIOSIMH CephIX
Mepresieil. B pesbede 06pasyiorT NOJOrHii 3aJepHOBAHHBII CKJIOH,
3aKpHITHI ocbinbiO. 10 M.

16. 3BeCTHSKH TeMHO-Cepble, IJIOTHblE, TOJCTOCJIOUCTHIE C
NPOKHUIKAMH KaJbLUTA. 7 M.

17. Tuncel, pa3BHTHlEe NO aHTHAPHTAaM, cepble THTCOHOCHBIE H3-
BECTHSIKH C IIPOCJIOSIMH IIECYUaHHKOB; TII0 CJIOI0 pa3BHTa moJoras
3aJlepHOBaHHasi ochllb. I'uncel Genble, cepble H po3oBuie. [Ilecya-
HHCThle H3BECTHSIKH CBETJIO-cephle. 22 M.

18. M3BecTHsiKM ‘TeMHO-Cepble, C IPOCJIOEM H3BECTHSKOB IleC-
YalUHCTHIX, KPENMKHE, OCKOJbYaThle B OCBHINH, TOJCTO- H MacCHB-
HO-CJIOHCTHIE. 8 M.

19. M3BeCTHSKH cepble H CBETJO-Cepble, CpeLHECJOHCThbIe, BHH-
3y mnecyaHuctole, C MOBEPXHOCTH MeJaKoHo3xpeBaThle. OO6pasyior
NOJTOTHE CKJOHBL 18 M.

20. 3BeCTHSIKH cephle, OT TEMHOrO MO CBETJIOTO OTTEHKa, Ie-
pCCJIanBaOTCA C TMIMHUCTBIMH ajIeBPOJIHTOBBIMH MOPOJAMH, Cpel-
HECJIOUCTHIE, KpeNKHe, H3JOM OCTPOYroJIbHBIH, MOJYypaKOBHCTHIi,
OGpasyioT NoJIOruil CKJOH, 3aKPHITHIH OCHINBIO. 25 M.

M3 HuXHell 4acTH Y3BIHCBIDTCKOi CBHTHI yKa3blBalOTCS Gpa-
xnornoan Loboidothyris Zieteni Lor., Lophrothyris subsella Leym.
Brime o6HapyxeHsl nos3xneokcdopackas Rhactorhynchia coralina
Leym., Rh. pinguis Roem., Loboidothyris valfinensis Lor., Poste-
pithyris bauchini Et., P. etalloni Roll., Juralina repeliniana Orb.,
J. bullingdonensis Roll. Ogsako uerbipe NocieqHHX BHAA Xapak-

JTepHbl AN KHMepHAxa. KpoMe toro, orcioga npuBogutcst Trio-
sites sp.

Eanrvidepunckan ceura (turon (?).

21. VsBecTHSIKM cepble H TeMHO-Cepbie, KpenkHe, TOJCTO- H
MacCHBHO-cyoucThe. O6pa3yoT KapHu3. 9 M.

22. MsBectnsku, 61u3Kie K cloio 21, Ho o6pasylolide 3alepHO-
BAHHBIH CKJIOH, 3aKPBITHI OCHINBIO. 10 M.

23. MasBecTHsiku cephle (OT CBeTJO- A0 TEMHO-CEpHIX), Kpell-
KIle, MaCCHBHO-CJIOHCTBIE, KOMKOBaThle B H3joMe. 40 M.

24, VsBecTHsIKH CBeTJIO-cepble, MaCCHBHBIE C NPOCJTOSIMH Je-
TPUTYCOBBIX, B H3JIOMe OCKOJbYaThle, y4acTKaMH KoMmKoBaThle. C
TIOBEPXHOCTH [N alOT HHIUH BbIBETPUBAHHS. 46 M.

25. H3BecTHSKH CXOQHBle C BhlIedexalumu (caod 24), Ho
60Jlee TeMHBle H CJOHCTble. BBepXy NpOCJOH NMeCYaHHCTHIX H3BECT-
1IIKOB. 22 M.
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26. V3BecTHSIKH cepble PAas/jHYHbBIX OTTEHKOB (OT TeMHBIX 10
CRCTJBIX), MAacCHBHLIE C TIPOCTOSAIMH  HM3BECTHSKOB  JIETPHTOBBIX.
O6pasyioT MoJOrHii GPOHHPOBAHHBIH CKJOH. 24 M.

27. V3BecTHSIKH CBeTJIO-Cepble, KpenkHe, MaCCHBHbLIC, MeCTa-
M aeTpuToBble. M3iaoM mnosypakoBucThifi. CTPyKTypa  CKpBITO-
KhHCTaJanyeckas. 87 M.

OcrtaHoBKa 4
MedaoBass cucrema. Huxxuuii otaen

B paiione o3epa Koy o6HaxKaloTCs TOJbKO OTJIOXKEHHS Sep-
pHac-paHHe0appPEMCKOro BO3pacTa H INpeJCTaBJeHbl KapOoHar-
HHIMH M KapOOHATHO-TEDPHUTEHHBIMH TIOPOAaMH MOpPCKOTO TeHe-
3lica, COAEpXKAIIMMH MHOTOYHC/JEHHBIE OCTAaTKH pPa3HOOOpa3Ho#
HcKomnaeMoi (ayHbl 6eClO3BOHOUHBIX.

FpaHHua MeXAy IOpO#i M MeJOM INPOBOAUTCS YCJIOBHO MO KOH-
TaKTy [OJOMHTOBOH eJJIbIAePHHCKOH H MepresbHO-H3BECTHSKOBOMH
KUYCKO} CBHTHI, COZepKalleif ocTaTKH (payHbl OeppHaccKoro BO3-
pacra.

Koyckasn ceura (Geppuac-paHHHi BajaHXKHH) — 168 M.

| nauka. Buusy JseBoro 6opra ywmenbs HMHXKepau BHCTynmamor
Mepresd TeMHble, H3BECTHSIKH IecYaHHCThble KeJTOBaTo-cepble, 00-
JIOMOUHBle, JeTpPHTOBble H Neautromopduble. 49 M. XapakTepHbl
Septaliforia semenovi Mois., Toxaster granosus Orb. var. kouen-
sis Lobatch., Arcomytilus couloni Marcou. MOHONO/BHBI PaKYIIHSIK
ob6pasyer Lopha rectangularis Roem.

Hanee paspe3 npociexHBaeTcsi B NPaBOM 6OPTY yILEJbs.

I1 mayka. VI3BeCTHSIKH I'NIMHHCTHE TEMHblE 0 YEePHBIX U Mepresju
n;uTYaThle. B ocHOBaHWH — cJofi (2,2 M) H3BeCTHsiKa aJleBpHTHC-
TOro c¢abo TJHHHCTOrO TIpS3HOBATO-TEMHO-CEPOr0 C IJIayKOHH-
TOM. 74. OctaTk# ¢ayHbl MHOTOYHCJIEHHB M PA3HOOOpA3HBI: JBYCT-
BOPKH, TaCTpONOJbl, MIIaHKH, MOPCKHE €XH M TakK Jajee.

HaunGonee xapaxkTepHEl H 05pa3ylOT CKONJIEHHS MOpPCKHE exXH
Toxaster granosus Orb. var. kouensis Lobatch., Arcomytilus cou-
loni Markou, Buchia keiserlingi Lah., B. terebratuloides Lah.,
Myophorella loewinsonlessingi Renng.

Il mauka. M3BecTHAKH TeMHO-Cepble CO CJ1aGbIM KOpPHUYHeBa-
THIM OTTEHKOM, aJIeBPHTHUCTHIe, NeautoMopoHble. 37 M. M3 pasno-
o{‘pa3Hoit hayHbl 0COGEHHO XapaKTepHBI Buchia cf. crassicolis
(Keis.), Buchia volgensis Lah.

OcraHoBKa 5
Hnomepesckas ceuta (BanaHXHH—HAuaso rotepusa) — 129 wm.

IV nauxka. AJIeBpOJIHTbI H3BECTKOBHCTBIE U INECYAaHHUKH H3-
BECTKOBHCTO-TJIHIIHCTbIC aJIcBPHUTOBLIE, TeMHbIe, MacCHBHbIE,
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u3pelKa TOHKO-BOJHHCTO-cOHCTHe. F3 opranHueckHX OCTaTKOB
Haubosiee xapakTephh JuMmbl: Lima dubisiensis Pict. et. Camp.
M apyrue BHAB, oOpasyiolllhe HHOTAA MOHOMOJbHbE CKOMJIEHHUT.

V nauka. YepefoBaHHe NECYAHHKOB HM3BECTKOBHCTHIX, YEPHLIX
TOHKO-3€PHHCTHIX, aJI€BPOJNHTOB IVIHHHCTHIX M TNJIACTOB YCTPHYHH-
koB (MouHocTbio 0,4—1,1 M). 23 M. Kpome ycTpHL, o6pa3syommux
MOHOTOJIbHbIE CKOIJIEHHS, BCTPeYaloTCsi MUIAHKH.

VI nauka. AJeBpPOJIHTHI TeMHO-Cepble, 3e/l€eHOBaTHle, H3BECTKO-
BHCTO-TIHHHCTble, KBapl-IJ1ayKOHHTOBbIE, pbiX/Jble INPH BbIBETPH-
BaHHH. B cpeaHeil yacTh nmpocjeXHBaeTCs YCTPHYHBIH maact. 51 M.
H3penka BcTpeualoTcsi aMMOHHTH poaa Endemoceras.

VII nauka. [To paspe3y cCMeHSIIOTCS CHH3y BBEPX H3BECTKOBHC-
Thle aJIeBPOJIHTHI KEJTOBATO-Cepble, H3BECTKOBHCTblE aJIEBPUTO-
Bble INeCYaHHKH, JKeJITOBaTO-Cepble, TJIHHHCTble aJeBPOJHTHl Ce-
peie. 20 M. B ocHOBaHHM maykKH MapKHPYIOWHi ropu3oHT ¢ Phoa.,
domya minuta Lor.u Pholadomya gillieroni Pict. et Camlp-
naiigen ammonur Endemoceras cf. oxygonium Neum. et Uhl.

OcraHoBKa 6

baxapdenckas ceura (rotrepus) — 263 m.

VIII nauka. M3BecTHAKH asneBpHTHCTble cioHucThle. 53 M. B oc-
HOBAaHMH MAapKHPYIOIIHi CJOH aJieBPOJHTa CHJIbHO H3BECTKOBHC-
TCTO C MHOrOYHCJEHHBIMH ocTaTkamu Opaxuomnoj (Belbekella acuta
Quen. ¥ Ap.), ABYCTBOPOK M HeNpaBHJBbHBLIX MODCKHX exeH.
Haiinensr ammonutet Leopoldia aff. castellanensis Orb. u L. cf.
leenhardti Kil.

IX nauka. Beictynaer B rpe6He KysCTH. [lo70MHTOBBHIE H3BeCT-
HSIKH Ccepble M CBETJIO-Cepble MAacCCHBHble, C €IHHHYHBIMH MNPOCJO-
SIMH TOJIOMHTA, MeJJUTOMOP(PHBIX H BOZOPOCJEBLIX H3BECTHSKOB. 68 M.

X u XI nauku o6pa3yloT MOHOKJHHAJbHBIH BOCTOUHBII CKJIOH
KY3CTHI.

X nauka. HepenoBauus cjoeB (1—8 M) H3BEeCTHSIKOB OYeHb TEM-
HbiX, a(aHHTOBBLIX, CJA00OHTYMHHO3HBIX HJH JETPHTOBO-006.10-
MOUYHBIX. 95 M.

X1 nayka. V3BecTHsIKH cepble OOJIMHTOBBIE, 00JIHTOBO-06,10MOYHbIE
H AeTPHTOBO-006/JIOMOYHBble C KOCOH OJHOHAMNpPaBJeHHOIl CJIOHCTOCTBIO.
47 m. XapakTepHbl MLIAaHKOBO-6PaxHONOJOBbIE PaKyLIHSKH C BO-
Jopoc/IeBbIMH OHKOJIMTaMHi ¢ MHorouucaennniMu Belbekella kipari-
sovae Moiss. B. kerisensis Moiss.

OcraHoBkKa 7
Xankepusckas ceura (no3;uuit rotepus) — 406 M.

B pycie yuleabss Ha KPOBJIO H3BeCTHAKOB XI MauykH C pe3KHM
KOHTAKTOM JIOKAaTCsl aJjeBposiHThl rauHHcThie XII nauku. IMocnen-
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HsIs BBHICTYNaeT B NMPaBOM GOpTy cJenyiolero K BocToky oT M-
JKEPJIH YIeJbsl BILIOTb 0 er0 BEepIUMHBI. B HM)KHel 4acTH cloxena
aJeBPOJIHTaMH TVIHHHCTBIMH cepo-3e/1eHOBATO-r01y00BaTbIMH,
;KeITOBATO-CePbIMH  HJIM  TleCYaHHKaMH  3eJleHOBAaTo-rosyboBa-
TO-CepBIMH, HHOTJla PO30BATBIMH C KOCOH CJOHCTOCTbIO; B PO30BBIX
T¢CYaHHKaX — BOJIHOMPUOOHHBIe 3HAKH. B BepxHeH yacTH — pHI-
MHUYHOE YepelOBaHHe aprHJJIUTOB aJIeBPHTHCTBIX TEMHO-CephIX,
H3BCCTHKOB TEMHO-CHHEBATO-CEPBIX INECYAHHUCTHIX C OJHOHANpaB-
JeHHOi Kocoil cjoHcTocThio. 130 M. XapakTepHbl MIIAHKOBO-OpaxH-
ononoBbie pakyuHsiku ¢ Aetostreon tuberculiferum Koch et Dunk

XIII nmayka. VI3BeCTHSKH MeCYaHHCTble OOJHTOBBIE KOCOCJOH-
ctole. 86 M. O6uine MINAHOK, B OTAEJNBHBIX NPOCJHOSIX CKOIJICHHH
6ecrniozBoHounbix: Cyclothyris mulliformis Roem., C. kerisensis
Mais. Chlamys goldfussi Desh., Pleurotomaria borgueti Lor.

XIV mnauka BblcTynaer B npaBoM 6opTy Broporo oT MHmkepan
yllesnbsl; PUTMHUHOE YyepelOBaHHe aprHJIJIMTOB 3€JIeHOBATO- HJH TO-
Jy00BaTO-CCPbIX, AaJeBPOJIMTOB H3BECTKOBHCTHIX H II€CYaHHKOB.
86 M. B HHKHeil yacTH—INpOC/JOH H3BeCTHSIKA-paKYILHsSKa, COAep-
»auero pasHoobpasubie 6paxuonoan Cyclothyris lata Orb., Selli-
thyris sella Sow.u np., asycrBopox Modiola reversa Orb., Phola-
domya gigantea Sow. mopckue exu Toxaster retusus Lam., Pseu-
doplopodia transcaspia, Renng.

XV nauka o6pasyeT rpe6eHb KyacToo6pa3Hoii Trpsiibl H NpeaCcTaB-
JsieT yepelloOBaHHe H3BECTHSKOB MACCHBHBIX HJH TOJICTOIIHTYATHIX,
YacTO OOJIHTOBBIX M APTHJJIHTOB, C NPOCJOSMH H3BEeCTHSIKOB MILUAH-
KOBO-BOJOPOCJIEBbIX H JOJOMHTOB. 58 M.

XVI nayka. Cno)keHa H3BECTHSKAaMH CEpPbIMH, OOJHTOBBHIMH,
a()aHHTOBBIMH, TOJICTOILIHTYATHIMU C INPOCJIOSMH  KOCOCJOHCTHIX
HZBECTHSIKOB H NECYaHHKOB. 46 M.

ITaukn XIV—XVI BricTynaior B 6oprax ABYX CJeLYIOLIHX LHP-
KoOOpasHBIX ylIeJaHil, o6pa3ys MeJakHe CKJIalKH. BocTounwlii 6opr
NOCJTeAHEero <«UHpKa» CJAOXKEH H3BeCTHAKAMH HHXHero Gappema.
Ero Buaumass MomHocTh 0KoJMO 200 M, BepXH CKPHITHI HaHOCaMH.
B paspese mnpeo6s1afaloT H3BeCTHSKH CEpble OOJUTOBHE HJIH 00J0-
MOuUHlble, NPHCYTCTBYIOT NeJHTOMOPGHBEE, apaHHTOBBIE H AETPHTO-
Bhie pasHocTH. ITo npeo6mafaHuIo Tex MM MHBIX pasHOCTell BbIfe-
JISIOTCST YeTbipe JIHToJoro-ctpaturpaduyeckne nauku (¢ XVII mno
XX). B noponax MHOroOYHC/leHHb! OCTaTKH (hayHbl, JETPUT, BOAOPOC-
JeBble XKeJBakd., OCOGeHHO XapaKTepHBl KpynHble popaMHHHDEepH
Orbitolina  delicata Hens., Dictyoconus walnutensis Carsey,
uaByctBopku Turkmenia balkhanensis Krimh., Rudistae, Neithea
morrisi Pict. et Camp., mopckue exu IHeteraster renngarteni
Poretzk.

OcraHoBka8
IMoazemnoe oszepo Koy

[Tonsemuoe o3zepo Koy u 0OJHOMMEHHH MCTOYHHK HAXOAATCS B
ONHOM OJIOKE, CJIOXKEHHOM OTJIOXKEHHSIMH BepxXHeil I0pbl H HHXKHEro
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mesna. OH orpaHHuYeH ABYMS BBIIIEYNOMSIHYTHIMH JHarOHaJbHBIM 1
pasjioMmaMH. Paccrosinve MexAy HCTOYHMKaMu M o3zepom 800 M, ab-
COJIIOTHblE OTMETKH 3THX BOJONYHKTOB OJHHAKOBHL. Mexay BoJ0-
HOCHBIMH OTJIOXKEHHSIMH IOPBI, K KOTOPHIM IIPHYpPOYEHO 03€po, H
OTJIOJKEHHSIMH TOTepHBa, K KOTOPHIM IIpHYpOUeH HCTOYHHK, HMe-
eTcsl H3oJMpyioulas BogoymopHas toama. Ilostomy mpsimas ruapa-
BJHUYECKasl CBSI3b MEXJy 3THMH NYHKTaMH BepOSiTHAa 1O 30He pas-
JIoMa, CeKylleHl ¢ ceBepO-BOCTOKAa BeCb OJIOK.

[lemepa, kK KOTOpPOiHl NPHYpOUEeHO 03€pO, HMeeT KapCTOBOE INpo-
H(XOXIeHHe M BeIpabOTaHa B H3BECTHSKAax BepXHeji IOpH, COAep-
XaUMX JHH3bI rHnca. Ha noBepXHOCTb oHa BBIXOAHT TPeMsl OTBep-
ctuaMH. Camoe Gosblioe M3 HHX (2,5X5 M) cay:KHT BXOAOM B Ile-
wepy. Jdauna neweps 230 M, mupuHa 6osee 50 M, BeicoTa 15-20 M.
[lemepa mocTeneHHO NMOHHXKAeTCss B IOrO-BOCTOYHOM HaInpaBJeHHH.
Y oTBepCTHHl BHAHBI HaTeKH TpaBepTHHA. JIHO MOKPHITO OOGDPYIIHB-
LIHMHCS CO CBOJa IJbI6aMH HM3BeCTHSKAa H TOJCTBHIM CJIOeM TyaH»
(roMer setyunx Mbiweil). CBOA mellepbl HEPOBHBI C MHOTOUHC-
JCHHBIMH HaBHCIIHMH I/IbI6aMH H3BECTHsSKa. YPOBEeHb BOABl B 03e-
pe HaxoaHuTcs Ha 60X 62 M HHXKe yeM BXoJ B mneulepy. inHa o3epa
nocturaer 72 M, mMpuHa — 22-30 M, maxcuMmasabHas rayO6HHa —
7—12 m. OO6pa3oBaHHe meulepbl CBSI3aHO, C JAeHCTBHEM BOCXOId-
IIHX TNO CHCTEeMe pasJjOMOB <«Te€pPMaJbHOil 30HBI» Temablx (35—
38°C) cepoBOLOPOAHBIX BOA.

Bona B 03epe npo3payHasi ¢ 3e€JIeHOBATHIM OTTEHKOM.

XHUMHYeCKHH cOCTaB BOA:

S0,64 CI22 .
e e P 9T — —38°C.
OSCPO Koy M2_9 15 Ca36 Mal H6 I 35—38°C

S0, 62 Cl122 -
Hctoynnx Koy Moy —2—-——_ PH6.9 T—31°C.
« Koy Mzs - Cats Mgto
[Tocne ocMoTpa mneuiepsl W NMOJA3EMHOTO 03Cpa 3KCKYPCHSA BO3-
Bpaluaercsi B ropoa Amxa6an.

4-b1ii OeHob 3KCKYpcuu

6. OCHOBHDBIE HANPABJIEHHA JNEATEJbHOCTH HHCTH-
TYTA NYCTbIHb AKALEMHUU HAYK TCCP

B suBape 1962 r. B Akagemun Hayk Typxmenckoit CCP cosgan
HICTHTYT NYCTbIHb. [TepBEIM AHPEKTOPOM C MOMEHTa OCHOBaHHS H
o Hacrosiuwero Bpemenu sBasiercs A. I'. Babaes, unen-kopp. AH
CCCP, nokrtop reorpadMyecKHX HayK, KPYMNHBI YYeHbIH-MyCTHI-
HOBSl, 3aBOEBaBIUMIT CBOMMH TPyAaMH HM3BEeCTHOCTb B CTpaHe H 3a
pr6exoM.

WHCTHTYT NyCTHIHB BBHINOJNHSAET H KOOPJAHHHPYET HCCJIENOBAHUA
no CJeAyIOUIMM OCHOBHBIM HallpaBJeHHSIM:

— pa3paboTKa Hay4YHHIX OCHOB PallHOHAJbHOTO HCIOJb30BAHHUS,

32



BOUCIIPOM3BOACTBA, OXPaHbl M TNpeobpa3oBaHHs 6uoc¢epbru IIyCThIN-
HBIX TeppUTOpHii Ha OCHOBe KOMIJIEKCHBIX HCCJENOBaHHH H NpH-
posHOro paioHHPOBaHHUS;

— H3yuellHe 3aKoHOMepHOCTell (OPMHDOBaHHH, pexuHMa, Ga-
Jalica M pa3dMelleHHsi TOBePXHOCTHBIX H MOJA3EMHBIX NPECHHIX H CO-
JenblXx BOA MVCTbiHb, OG0OCHOBAHHe HX XO3SHCTBEHHOrO MCIOJIb30-
Bailk;

— H3yueHlle H palHOHabHOE HCMOJb30BaHHE 3eMeJIbHBIX H KJH-
MaTHUECKHX PecypcoB NMYCTbIHb B CBS3H € nepeOpoOCKOil yaCTH CTO-
K4 CeBepHbIX H CHOMPCKHX peK;

— pa3pafoTKa JMCTAHUHOHHBIX METOJOB AJISl H3yuyeHHS TpPH-
POAHBIX YCJIOBHH I HHBCHTApH3alHH eCTECTBEIIHbIX pecypcoB Iyc-
THiHb;

— pa3paboTKa HayyHBIX OCHOB MeJIHOpalHy H CeJbCKOXO3fii-
CTBEHHOIO OCBOEHHS IlecyaHblX MYCTBIHb Ha 0a3e BbICOKONPOH3BU-
JIMTEJbHBIX 10XAeBaJbHLIX YCTAHOBOK;

— 3KOJIOTHYeCKHe OCHOBBI yKpell.1eHHst KOpMOBoii 6a3bl MyCTHIHb
H e€é KaueCTBeHHas OLeHKa;

— pa3paboTka (HTOMEJHOPATHBHBLIX H TEXHHUECKHX METOJ03
60pb6bl ¢ BeTPOBOIl 9pO3Heil MECKOB H NeCYaHbIMH 3aHOCAMH pas-
JIHYHBIX HAPOAHOXO035HCTBAHHBIX 0O BEKTOB;

— H3yyeHHe OHOJIOTHUECKOH MNPOAYKTHBHOCTH NYCTHIHb H Of-
peaeasifowux ee (akropos (Porocunres, OGuomacca, BOAHBI Ga-
JIAHC, 3aCYXO- H CO.1eYCTOHUYHBOCTb PAaCTeHHH);

— OlUeHKa 3KOHOMHYeCKO#i 3((}eKTHBHOCTH PpasJHYHBIX METO-
JIOB OCBO@HHS MYCTBIHHBIX TE€PPHTOPHII;

— aHaJaH3 H 060611eHHe MHPOBOTO ONbITA H3yUeHHS H OCBOEHHS
NYCThIHb.

B uHcTHTyTe, Ha Penerekckoil rmnecyaHo-nyCTLIHHON  CTaHLHH,
HeGutaarckoli arposiecoMeiHOpaTHBIION CTaHUMM W 4 cTallMOHapax
paborator 121 HayuHLIii COTPYAHHK, B TOM uHcle 3 uJeHa-Kop-
pecrioHzenTa H 2 feiicTButenbHbix uieHa AH TCCP, 62 kanguaarta
1 9 JOKTOPOB HayK.

B nacrosiliee BpeMsi B COCTap HHCTHTYTa BXOIST 4 oTaena o
19 nayuHo-ucce10BaTeILCKHMH J1aGOPATOPHSIMH,

I Otaen neckos

JlaGopatopuu: 1. TIoABHMKHBEIX MECKOB

. duToMeHOpalLHH NeCKOB

. IpuknaaHoii reorpacun

. «Cpepna»

. CenbCKOXO35{ICTBEHHOrO OCBOEHHS TECKOB

QA W N

IT Otpea nact6HIL

JlaGopartopuu: 6. DKoJOrHH MacTOUIL
7 KopMOBBIX pecypcoB
3 3ac 135 33



111 OTaen 3eMesbHO-BOAHBIX PeCypCcoB

Jla6opatopuu: 8. 3eMeJbHBIX pecypcoB
9. BomHbIX pecypcoB
1C. BHOTeOXUMHUH NYCTHIHDb
11. HUcnonb30BaHKsT MHHEPaJH30BaHHBIX BOJ
12. KnnumaTosoruu
13. AnanuTHyeckas
14, DKoHOMHUECKHUX TmpobseM Nepe6POCKH BOX
CpelMHHOTO PerHoHa

IV HayuHo-opraHu3auHOHHBIH OTAeJ

Jla6opatopun: 15. A3pOKOCMHYECKHX MeTOLO0B
16. DKOHOMHMKH OCBOEHHS NMYCTHIHb
17. OxpaHbl NPHPOABI
18. HayuHo-TeXHHUECKOH HHPOPMALHHU H
BHeJIpCHHA
9. Mexx1yHapOAHBIX HayUYHBIX NPOEKTOB

Bonee 809, HayuHo-HcClenOBaTeJbCKHX paboT  HHCTHYYTA
HMeIoT 006lecol03Hoe 3HaueHHe W TOCBsilleHBl mycThlHAM CpenHei:
Asun n Kasaxcrana. B ux uucj0 BXOLAT: cOCTaBJeHHe KapThl nact-
OMLI U CEHOKOCOB NYCThIHb, Pa3pab0OTKa HayYHbIX OCHOB CO3aHUs
JIOJITOJIETHUX OCEHHe-3UMHUX MacTOMLL B NYCTHIHAX, (HUTOMeEJaHo-
paliHd H CelbCKOXO3dHCTBEHHOE OCBOEHHEe NeCKOB; H3yueHHe 3aKo-
HOMEpHOCTeH [BHXKEHHS BeTpOINecyaHblX IIOTOKOB C Lefblo paspa-
6OTKH HHXKEHePHBIX CNOCOOOB 3aIUHTHI NPOMBILIIIEHHBIX U CEJIbCKO-
XO035ICTBEHHBIX OOBEKTOB OT NeCYaHbIX 3aHOCOB M BLIAYBaHHS.

3a pa3paboTKy HayyHbIX OCHOB H TE€XHOJOrHH OGOralleHHs MycC-
TBIHHBIX NAacTOMIL, LIHPOKOe BHeJpeHHe HX B NPAaKTHKY Kapaky.Je-
BoxcTBa Cpenueil A3uu rpynme yuyeHbXx HHcTHTyTa B 1981 T. mpa-
cyxnena I'ocynapcrBenHass npeMusi CCCP B o6JacTu HaykKu I
TEXHHKH,

[Mpu uHCcTHTYTe co3naH HayuHblit coBer no npobaeme «Kowm-
fJeKCcHOe H3yyeHHe H OCBOeHHe NYCTBIHHBIX TeppHTOpuit CpenHeid
Asun u Kasaxcrana», B cOCTaB KOTOpPOro BOUIIH 39 BHAHBIX yde-
HBIX-TIyCTBIHOBeNOB CTpaHbl. CoBeT KOOPAMHHPYeT paboTy CBbIlUe
80 HayuHbIX yupexkaeHHil, BenylWHXx u3yueHue nyctoiib CCCP,
€XerogHo NPOBOAUT KOOPAHHALMOHHBIE COBEIAHHS M pa3 B 5 Jer
BcecolosHble KoH(epeHUHH IJsi NOABEJEHHS HTOrOB HCCJELOBaHHUIY
no npo6J/eMe, onpejeleHHs OuepeNHbIX 3ajau U OOCYXKIEHHsST METo-
JUYeCKHX BOMPOCOB.

C 1967 r. HHCTHTYT H3JlaeT BCECOIO3HBIH HayYHBIH KypHa.
«ITpo6eMbl OCBOEHHS! MyCTBIHb» C NEPHOAHYHOCTBIO IUIECTH HOMe-
pos B ro. )KypHan — eIHHCTBEHHO® B CTpaHe H3JaHHe, OCBEUAlo-
lice pe3yJbTaThl HaYYHbIX HCCeOBAHHH M ONMBIT OCBOEHHS MYCTHIE-
ubx tepputopuit B CCCP u 3a py6Gexowm.
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7. KAPAKYMCKHHN KAHAJI UM. B. U. JIEHHHA

Kapakywcxkuii kanan (KKK) um. B. M. Jlennna peanusyer Bexo-
BVIO HapOJHYI0 MeuTy MO OCBOEHHIO MaJOBOAHBIX TeppuTopuii IOx-
toro TypkicHHCTana 3a cueT nepeGPOCKH UacTH CTOKa AMynapbH.
MecTHblc BOAHBIE pecypchl B 3THX pailoHaX TO03BOJSJIH oOpolWaTh
MmeHee 49 semenbhoro donga npu BogoobOecrneyeHHOCTH B TPH pasa
nuxke nopmaabHoil. KKK nepecekaer Gaccefinsl pek Mypra6, Ten-
JKGH, 3anajHble pafioHbl C Pa3BHTOI NPOMBILIJIEHHOCTbIO, HMeIoei
GoJiblliMe NMePCNeKTHBBl ee AaJbHeiillero pa3BuTHs (HedTb, ras, xd-
MAA W Jp.) H 3aKaHuHBaeTcsi B 10ro-3aMajHbIX pailoHax CyXHx
¢} GTPONHKOB.

Hctopus naunnas ¢ XVIII B. noHecsna jlo Hac MHGI'HE TJIAHBI
opowennst KapakymoB. DTa mpo6JjeMa BOJHOBajJa yMbl TOCyHdapcr-
BeHHDLIX jedaresell, yueHbIX M HHxXeHepoB. OQHAKO KOHOMHYECKHE H
TCXIHYECKIle BO3MOZKHOCTH CTPaHbl TOTO BPEeMEHH He TMO03BOJSJi
OCYUIeCTBHTL TAKYI0O TPAaHAHO3HYIO M€K, KaK CTPOHTENbCTBO Ka-
llaja B neckax.

Kommynucruueckast naptus n CoBeTcKoe NpaBHTEJNbCTBO BOJI-
JOTHJIH MHOTOBCKOBYIO MeEUTy TYPKMEHCKOro Hapoja B XKH3Hb. B
TypkMenucTaie B WHPOKHX Macwita6ax pasBepHYJOCh THAPOTeX-
HIiYeCKoe CTPOHTEJIbCTBO B pe3y/bTaTe uero 3HauHTeJbHO yBeJNHYH-
JHCh TJIOHIAAH OpOllaeMblX 3eMe/b. BeHIIOM CTPOHTeNbCTBAa HppH-
rallMOHHBIX cHeteM siastercst Kapaxkymckuit kanan um. B. W, Jlenu-
ua. Ilo Macwra6am 6;1aroTBopHOro npeo6pa3oBaHHsS OpOLIEHHeM
H OOGBOAHEHHEM TEepPUTOPHIl, TeMNaM CTPOHTENbCTBA HpPPHUrallHOH-
Hea cucteMa Kapakymckoro KaHamta He uMeeT cefe PaBHBIX B MH-
pe. JlocTaTOYHO CKas3aTb, YTO B 30HY OOBOAHMHTE/BLHBIX H OPOCH-
TeJIbHBIX MeponpHATHIl Ha cToke KapakyMcKkoro kahaja BOBJeYeHA
tepputopus IOxuoro TypkMeHHcTaHa paBHas TPeTbeil yacTH IJIO-
manu Bceil pecny6GanKH. AMyapbHHCKasi BoJda CeroaHsi Mo HPpHra-
LIIHOHHO} CHCTeMe KaHaJja mnojgaHa B Myprabeknii u TemxelncKui
oazuchl, [Ipenkonernarckyio paBHHHY H B NpPOMbILLIeHHble paiioHy)
3anagnoro Typxmenucraua. IIpoTsiKEHHOCTH OTKPBITOrO  BOXHOTD
Tpakta KapakyMcKoro KaHa’la OT TOJIOBHBIX BOL0340OPHBEIX COOpV-
»eHuit Ha Amynapbe y moc. Baccara 1o ropoxa Kasaumkuka
okoso 1200 kM. st o6BoAHeHHS MacTOHIL OTTOHHOTO YKHBOTHO-
BCACTBA H opolleHHs 3eMenb B Llentpaabubie Kapakymbl Boga
Kapakymckoro kamnagaa mno BopoBoay Amxaban—EpGenT momaercs
Ha paccrosHne 100 kM; U3 paiiona ropona KasanmxkHka no 150 xu-
JIOMCTPOBOMY BOJAOBOLY aMmyJapbHHCKas Boja nonaetrcsa B HeGur-
Jlar, uyto KopeHHBIM 06pa3oM pewaer TpoG/eMy XO03SHCTBEHHO-
NIITBeBOTO BONOCHAGKEHHs TOpPOjia H ero HppPHraluio.

B reosiornyeckoM CTPOEHHH TePPHTOPHIi B 30He KaHaja MPHHHU-
MalOT yuacTHe MOPOAbl YeTBEPTHYHOrO M TPETHUHOrO BO3pPAaCTOB.
[TocneaHHe CKpBITHI MOA YeXJOM MOJOABIX YETBEPTHUHBIX o0Opa-
30RaHUM, OUeHb PELKO BHIXOASIT HAa MOBEPXHOCTb, KaK IPaBHJIO, Ha-
XOASTCH BHE 30HLI AKTHBHOrO TEXHOTEHHOrO BO3IeiICTBHS MEJHO-
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paTHBHOIl CHTeMbl KaHaJja. B 11eJOM YeTBePTHYHbIE OTVIOXKEHHs B
3¢He KaHaja SIBJASAIOTCA KOHTHHEHTAJbHHMH (OPMHPOBAHHSAMH,
oOpa3oBaHHe KOTOPHIX CBSI3aHO C JeATENbHOCTbIO mnpa-AMyaapbu
H ceBepo-adraHckux pek (B padione OSpyueBcKoit cremnn), mpa-
Mypra6a, mnpa-TemxeHa, pek M peueK CeBEPHOro M 3amagHord
ctiioHop Konernara, npa-Arpeka. CaMble MoOJIOble IIOBEPXHOCT-
Hble ocalkH (OpMHUPYIOTCH IOJA BJIHMSHHEM JesSTEeJbHOCTH YeJOBEK]
(MppHrauHOHHBII CJI0M).

I'maporeosnioruyeckasi o6cTaHoBKa MO Bcell 30He KaHaJja xapak-
TepH3YeTCs] TNOBCEMECTHBIM paclpOCTPpaHeHHEM IMOA3€MHHIX BOA
IPYHTOBOrO THNA BeCbMa NECTPOH MHHEPaJH3aLHH, OT IPECHHIX J0
BLICOKOMHHepaJIH30BaHHbIX. [loA3eMHble BOABI 30HBI KaHaja SIBJI-
IeTCsT YacThlo OOGIIHPHOrO KapakyMCKOro IPYHTOBOro NOTOKAa, JBH-
VIIerocsi B 3anajHOM HalpaBJeHHH co cKopocThio 1—1,5 M/rox;
YKJIOHbI MJBEPXHOCTH TPYHTOBBIX Box B cpeiHem 0,006—0,0008. B
IICJIOM TEpPUTOPHH OpOLIAaeMBIX MacCCHBOB OTHOCATCS K HpaKTHUC-
CKH 6ecCTOYHBbIM, TpPeOYyolHM 00653aTeqbHOr0 APEHUDPOBAHHA TDH
OpOLIEHHH.

B 3oHe kaHaJa mpoxuBaer okoJao 609 HaceseHHsT pecnyOJHKH,
BoipabaTbiBaercsi 65% nNpOMBILIJIEHHOH TNPOAYKLHH, a VIeJbHbLI
BCC TAKHMX OTpacieil Kak TOMJIMBHAs, dHepreTHyeckas, MuileBai,
CTpPOHTEJNIbHbIX MaTepPHaJIOB, CTEKOJbHAsi 3HAYHTE]bHO Bhllle (LD
90%). 3necb Ke NPOH3BOAMUTCS OKOI0 /3 CEJbCKOXO3AHCTBEHHOI
EPOAYKLUHH B TOM 4YHCJe BCe MPOM3BOACTBO HanGoJjiee LIEHHBIX COp-
TOE TOHKOBOJOKHHCTOTO XJOMYATHHKA, BBHIPALIHBAIOTCH  (PYKTHI,
BHHOTrPaJ, oBolie-GaxyeBble KyJbTYpHL.

31ech e pacrnosaraloTcsi KpyHHble ropoja pecnybiaukid — Awl-
xaban, Mapsl, Temxen, Beameun, Kusbii-Apsar, Kasaumxuk u
He6ur-Jar.

KKK KOMNiICKCHO PpeluJa Ueablii psig HapOAHOXO3sSHCTBEHHbIX
3aJlay: pas3BUTHE OpOLUeHHsS, BoJOCHabxeHHs, 6JaroycTpoicTBO
rOPOAOB H HAace/JeHHBIX NYHKTOB C OpraHu3aunueii MecT OTAbIXa H
Cu3JlaHHsl OKOJI0 HHX TNPHTOPOJAHOINl  CeNbCKOXO3HCTBEHHOU 6as3bi,
00BoAHeHHs 1nacTOHLI, pa3BHTHs PbLIGHOrO X034IiiCTBA, CO3AaHMsI
BOJHOrO MyTH.

B nacrosillee BpeMmsi BOAHBII TPakT KaHaja aoBeldeH aor. Ka-
34HJKHKA, I'/le 3aBeplieHO CTPOHMTEJbCTBO TOJOBHBIX HACOCHBIX i
OYHCTHBIX COODY’KEHHIl MOIHOro BojaoBoaa KaszaHmxuk — Heb6ur-
Lar, no kotopomy AmynapbHHCKasi BoAa MoAaHa B CTOJIHIY TypK-
MEHCKHX He(TSHHKOB.

CtpouteabctBo KKK npomosxaercs, peanusyercst KoHeuHas
ueJb — Mojaya BOABI N0 KaHaay B 6e3BOJHbIe PalOHBI CYXHX CyG6-
TPOTIHKOB KpafiHero loro-damaga pecny6aukH (ATpekckas nellb-
ta), a N0 CHCTeMe BOJOBOAOB B ropoia KpacHoBoack u UesekeH.

OKoHoMHYecKast 3(P(eKTHBHOCTb  CeJbCKOXO03SHCTBEHHOro MNpo-
H3BoACTBa B 30He KapakyMmMcKoro xaHaja Mo MHEHHIO CleLHaJHI-
TOoB camas BblcoKasi cpeau pecny6auk Cpeaseii Asuu. Ho naxe
CcaMble BBICOKie IKOHOMHYECKHEe TOKa3aTeJH He pacKpbiBalOT 3i:-
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yeuus KapakyMckoro KaHasla B IpaHAHO3HOM npeo6pa3oBaHHH CO~
LKaNbHBIX YCJIOBHH :KH3HH MOJIOBHHBI HacCeJeHHA puecnyé.w}m, npo-
JKHBalolleii B 30He KaHaua. LlenTpbl ApeBHeHWeH UHBH/IH3AUHH
nepexkuBalOT cefiyac HeGbiBajoe BO3POK/IEHHE, CO3AAIOTCA HOBbA[C
ropojfia, COBXO3BI, KOJXO3bl, MOCEJKH, CeNbCKOXO35HCTBEHHOE, npo-
\blLIIJIEHHO® ~ MPOH3BOACTBO — 06a3a COBPEMEHHOro H OyAay1lero
H306M/Msi Ha 6Jaro HblHellHero H OYAYLIMX MOKOJEHHH COBETCKO-
ro uejoBeka. Bor nouemy KapakyMckuii KaHan sBJseTCs HaLHO-
HeJbHOH TOPAOCTbIO TYPKMEHCKOTO M BCero COBETCKOro Hapoia.

5-b1il JeHb IKCKYpCuLL
MAPLIPYT B KAPPbBIKY/JIb
(nonesas 6aza MI' AH TCCP)

Ile.1b10 9KCKYPCHH M0 9TOMY MapLIPYTy SIBJSIETC O3HAKOM.IEHHE
c reomopdosiorieii H COBPEMEHHBIMH TeOJIOTHYeCKHMH MpoieccaMmi
B Llentpanbubix (Huamennbix) Kapakymax, a Takxke ONbITOM HC-
NOJAb30BaHHs MECTHBIX BOJA B apHIHOM 30He.

MapuipyT 3KCKYPCHH TNpPOXOAHT OT NpPEAropHo# paBHHHBI Ko-
neinara Ha ceBep B Husmennnle Kapakymbl. B reosoruueckom or-
HCIUEHHH MapuipyT nepecekaer Ilpeakonernarckuii kpaeBoii mpo-
ru6 ¥ 3aKaHYMBAeTCs Ha I0XKHOM CKJOHe TypaHCKoii naathopMal.

Ilpeaxoneraarckuii mporu6 B HEOreH-aHTPONOTreHe ABJAAETH
6a3HCOM 3PO3HH, YTO CMOCOGCTBOBANO (DOPMHPOBAHHIO B €ro Mpc-
[lc/1aX Pa3HOBO3PACTHBIX aKKYMYJSITHBHBIX PaBHHH. DTtoMy GJaro-
NLHATCTBOBAJIM NPEPBIBUCThIe HOBeHlIHe TEKTOHHYECKHe IBHXKEHH:I,
KeTopble 0OYC/IOBHJIH TaK)Ke BO3AbIMaHHe BHYTpeHHero 6opra mpo-
ru6a, npeacTaBJeHHOro NPUNOAHSNTON NPeArOpPHOH PaBHHHOII MO.IO-
0 HaKJOHHOI Ha ceBep.

K ceBepy OT npHNOAHATO{i NMPEeArOPHOii PaBHHHBI NMPOCTHPaETC
HII3Kas a/Jl0BHaJbHO-NpPOJIIOBHAJNbHAS paBHHHA, copMHpOBaH-
Has B no3aHem nuaeictoueH-rosoueHe. Ilpu s3ToM Gosee MmoJo-
Las TOJIOLUeHOBasi ee 4yacTb NPHypouYeHa K OCeBOIl JIHHHH TNporuba.
Bospact paBHHH OMoOJa)kKHBaeTCs C lora Ha ceBep, YTO CBSI3aHO C
COOTBETCTBYIOILUM INepeMelieHHeM ocy IIpeakomerzarckoro mnpo-
ru6a, BHI3BAaBLIHM MHTpallvio B 3TOM XKe HanpabJjieHHH cy6aspaib-
HBE'X JeJbT peK.

B paiione 6yrpa OBalaHjene Haa HHU3KOH aJ/lIlOBHAJIbHO-TPO-
JIOBHAJIbHOM PaBHHHOH BO3BbIIAeTCs HeOOMbLIOH MeCyaHblii Mac-
CMB, HHTEHCHBHO pacuJieHeHHBI| 3po3Heii H medasuueir. 10 ocra-
Hell  CpelHe-paHHEN/eHCTOLCHOBOA PaBHHHBI, COXpaHMBLIeiics B
npenesnax CyGWIHPOTHOro Basoo6pasHOro NOAHATHSA. CeBepHee mec-
YaHOro MAacCHBAa MNPOCTHPAETCs MO3[HeNJeiCTOUEeHOBAasi TIPOJIOBH-
a’lbHO-AleJbTOBAsE paBHHHA. 34ech Hapsaly C TNpPOJIOBHAJIbHBIMI
00pa30oBaHHAMH BCTPEYAIOTC XOPOLIO OTCOPTHPOBAHHBIE TOHKO-
3¢PHHCTble TeCYaHO-TeCCOBHUAHble H TJIMHHCTbIE OTJIOXKEHHS, aHa-
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JIOTHYHble [eNbTOBBIM 0Opa3oBaHusiM pekH TedxeH. [lo-Buaumo-
My B 3Toil 30He NMPOHCXOAHJIO CJHSHHe AeJbThl TelKeH C aJa0BH-
aJbHO-Tpo.1IoBUaNbHONH  paBHuHOH Komneraara. Peabed ee 3pecs
SyrpHCTO-KOT/IOBHHHBIN, Oyrpbl yBaJIHCTBIE M 3aKpelyieHhl pac-
THTENBHOCTBIO, CKJOHH KOTJIOBHH BechMa noJorde. B cesepHoit
Y&CTH PaBHHHBL TOSIBJSIOTCS YeTKO BblpaX<€HHbLle HeboJjbliuHe Tec-
Y&lible TPA/bL.

Janee MapuipyT NpOXOAHT MO TOBEPXHOCTH CpepHeMsedcToL:-
HOBON JAesbThl pekd TelKeH, Ha KOTOPOii COPMHPOBAJICH Kpyli-
HO-TPALOsHIH pesbed, Hayaso cOpas3oBaHHs KOTOPOro, MO-BHAH-
MOMY, CBSI3aHO C 3pO3HeH, a JaJbHeHLIMH POCT H COBPEMEHHGE
CtaHOBJN€HHe — C NYCTHIHHONM JeHyjallMed, BHIBeTpHBAaHHEM, Je(p-
asudeili. Ha coBpeMeHHOM atane ¢opMHpOBaHHe pesnbeda NPOHCXO-
KT MOJ BJHSHHEM 30JIOBBLIX IPOLECCOB, YTO CBSI3aHO C YCTaHOBHE-
wHMca apuiHbiM Kaumatom. Oanako c¢ npuxomoMm Kapakymckoro
KuHaja ’naHAwadt paBHHHBl Pe3KO MeHSeTCsl, BO3HHKaeT KPYMHBLi
0a3uc, MeJKOSYrpuUCTble TMecyaHble Y4YacTKM KOTOPCTO  HCMOJb-
3YIOTCsi NOo4 opowiaeMoe 3eMJelenue. 3nech C yCnexoM BbIpallH-
BAIOTCA TeXHHYeCKHe, MJIOA0OBble U 6axyeBble KYJAbTYyPHI.

OcrtaHoBKka l

Ha ¢one npearopHoii paBHHHBI XOpOLIO BHAHBI KOPOTKHE CYG-
MCPHAHOHA/IbHble TPAABI, KOTJIOBHHBE, Oyrpbl. Ha aHe KoT/oBIiH
BC1peyaloTCsi O3epHble OTJOoXKeHHsA. I'myOHHa JAeHaayLHOHHOro pac-
uieHeHus pocrturaer 10—12 M. Yacro obuapyxuBaioTcsi cybmepi-
AUOHaJ/IbHble [OJHHO-00pa3Hble TMOHMIKEHHS, MlepeceKalollHe Iec-
Yallble MaCCHBBl H SIBJsIIOLIHECS AOJHHAMH BPEMEHHBIX NaJjieopeder.

OcraHoBKa 2

Paiion onbiTHO-3KCNepHMeHTaJbHOH 6asbl Kappbikyab mno pa-
I(;ICHAJIbHOMY HCIOJIb30BAHHI0 MECTHOrO CTOKa MYCTHIHH NyTeM CO3-
JAHHS HIICKYCCTBEHHBIX JIHH3 NpecHbIX MoA3eMHbXx BoA. OH pacno-
JoxkeH B I0XHOI uvactu lleHTpanbHeix Kapakymos, B 60 kKM oT
Amxa6ana.

3aech BhipaboTancsi KPyMmHOrpsAoBbii peabed. Mexay rpsaaa-
Mt o0pa3oBajkch TaKbIpHble Y4aCTKH. I'psiibl npeacras/sioT oc-
TaHub GoJiee ApeBHeil NO3JHeNJeHCTOLeHOBOH JenbThl pekH Te-
»cH. PopMHpOBaHHE TPSA NMPOHCXOAHJIO MOCJe PaHHero ¥ 10 Mo31-
hero mJefictToueHa. ITo-BHAMMOMY, B KOHLe CpelHero ImJeiicToilen:
TeppuTopusi pafiona Kappeikyab ucnwiTana BosabiManue. OHa Hu-
TCHCHBHO pacujieHeHa MJIHTeNbHOH JeHyJlalHed, Mpexae Bcero
apo3ueil, a 3ateM AedasuHel, YTO H NPHBEJO K OOPa30BAHHIO LD-
KONbHBIX TP H TNOHHXeHHH Mexnay HHMH. IlosaHenseiicToueHo-
BOe BpeMsi XapaKTepH30BaJoCh npeobJajaHHeM aKKyMYJSTHBHOIO
npolLecca, i MeXrpsiioBble NOHHXXEHHs 3aMoJIHAJHCh AeJbTOBBIMH
01N0KeHHAMH p. TemKeH, KOTOpble SIBJSIOTCS JIOXKeM TaKblpoB, B
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ToM uHcJe Takbipa KappbiKy/ab. I'psiibl B MeXrpsijloBble MOHHXKeE-
nisi cOpMHPOBAHBl TOJIONEHOBEIMH AeHYAalUHOHHBIMH TPOLECCAMHE,
npekae BCEro 30J0BbIMH. Ha ckioHax M NMOBEpPXHOCTAX TIpsil Bhl-
paboTaHbl Ae(JsLHOHHBIE KOTJOBHHBI, @ TaKxke Ipsibl Gojee Mes-
Koro mopsiaka u Gyrpel. Ha moBepXHOCTH MEXIPANOBBIX TaKbpOs
EC MHOPHX MeCTax CyLIeCTBYIOT MeJIKHe Tpsifibl B BHJe NepeMblyex,
pasae siolMX TJHHHCTYI0 PaBHHHY HA OTAeJbHbIE TaKbIpPbl, Hand-
MEHAIOLHe BHIOJOXKEHHble KOTJIOBHHB, BHITSHYTHlE B LENOYKY.
[ToBepXHOCTb TAKBIPOB MpPEACTaBJleHA TVIMHHCTOH MM CYMJIHHHCTOIY
KOPKO#, pa36uToil Ha oTaesbHOCTH. Biarogapsi riMHHCTOMY cocra-
£y TOBEPXHOCTHBIX CJ10€B TaKbIphl 006/1afal0T BBICOKHMH BOJOYZAEp-
>ABAIOIIMMH CBOMCTBAMH M CJYXKaT NpeKpacHbHIMH BoAocOOpaMH.
Boictynass B poau Bojoc60pa npecHOi BOABI, Takbiphl C JpeB-
HUX BPEeMEH  HCMOJb30BaJHCh MeCTHbIM HaceJeHHeM M Ha
MHOTMX M3 HHX CTPOHJHMCH LieJble TPHMHTHBHbIC TOJIHBHLIE
CUCTEMBI M COOPYKeHHs JJs c60opa W XpaHeHHS TaKBIPHBIX BOL
MECTHOTO CTOKa.

Takbip Kappblkyab oTaHYaeTcss OTCYTCTBHeM pejibedHBIX dopM
H aBasercss 6JaronpHsTHBIM B OTHOIUGHHH (OPMHPOBAHHS 3MH30-
JHUECKHX MaBOJKOB, CBSI3aHHLIX C OOW/JbHBIMH  aTMOC(epHBIMIl
ocaakaMHu. Jlo opraHusaliy ONOPHOrO MNyHKTa TaKbp HMeJ 00-
1y BogocGopHyio miouwanb 3 kM2 Ilocne nocrpoiiku Hanpabas-
rcueii 1aM6bl MJOIIaAb ONBITHOTO Takblpa coctaBiaseT 1,75 km2 C
3amajla ¥ BOCTOKAa OH OKalfiM/JeH NecuaHbIMH rpsigamMu ¢ obapxa-«
HeHHLIMH BepwHHaMH BLICOTOH 10—15 M. CKJOHBI mecuaHbiX rpsf,
a Takxe nepudepHs Takbipa 32poCJaH KYCTAapHHKOBOji H TpaBsiHHC-
TOH pacTHTEJbHOCTbIO.

B c¢BfI3y CO CTPOHTENBCTBOM KOMIJIEKCA THAPOTEXHHYECKHX CO-
OpY2KeHHIl, B TOM 4YHCJe H HHOUIBTpPALHOHHOrO GacceliHa, BMecC-
THMOCTb KOTOPOTrO He MO3BOJIs1a NOJHOCTbIO KOHLEHTPHPOBATh na-
BOLAKOBble BOJbl, 3HauHTe/JbHas 4YacThb HX 3aJep:KHBajacb Ha BO-
Jaoc6ope. DTO NPHBOAHMAO K YBJa)KHEHHIO MOBEPXHOCTH TaKbipa
CO311aHHI0 6.1arONPHATHBHIX YCJOBHI IJISi TNpOWU3pacTaHHsl pacri-
TCJBHOCTH, 4TO B CBOIO OuYepelb YXYMIUHJO YCJOBHs CTOKOOGpaso-
BaWHsl Ha Takbipe. Bbliin  npuHATHL Mepnl Mo c6pocy TaKblpHOH
BOJBI 32 Npejiesibl ONBITHOTO Y4YyacTKa, a caM TaKblp peryJasipio
OYHLIAJICA OT PACTHTE/NLHOCTH M MeCyaHbix 3aHoCOB. O6wmit npo-
NOJIbHBIA YKJIOH TaKblpa C 10T0-BOCTOKAa Ha ceBepo-3alaj He3Ha-
YHTebHbI M B cpeaHem coctaBasier 0,0006—0,016. ITpocaekupa-
€7CSl TaKXKe TMOMNepeuHblii YKJOH, B pe3yJjbTaTe dero Hab.awonaercid
C10K 10 OT/JeJbHBIM PyKaBaM.

30Ha a’pauUdH TpeJCTaB/JeHa BEePXHEM/eHCTOLeHOBBIMy aJ.Tio-
BHAJIbHO-A€bTOBbIMH  OTJNIOXeHHAMH pek Telxxen wu I[Ipa-Amy-
AzpbH (KapakyMcKasi cBHTa). MoIIHOCTb BCell 30HBI a’spaluH cOC-
1asaser 15 M. AJJIOBHAJBHO-AEJbTOBblE OTJOXKEHHsT peku Tea-
JKEH CJOXKEeHBl YacThIM UYepefOBaHHEM MEJKO-3eDHHCTBIX NECKOB
JKEJTOBATOTO, JKEJTOBATO-CEPOrO 1IBETOB H MNPOCJOEB CynecH, cyr-
JIMHKOB H TVIHH KopHuHeBaToro ToHa. I1pocsiou riuH GoJbluel yacToio
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HMel0T JHH3000pa3Hoe 3ajieraHHe, MOILHOCTb HX HE3HAUHTe/bHA
(0,3—1,0 M). B cBsi3H ¢ HEOAHOPOAHOCTbIO NOYBOTPYHTOB 30HBI  a3pa-
UK Ko3pdHuHeHT (HIbTPalliy HEONMHAKOB Ha BCell TOJLIHHE H
konebaercs B npeaenax 0,2—2,5M/cyr. CpenHeB3BellleHHBIH KO3 -
¢duuMeHT GHALTPALHMH, BBIYHCAEHHBI AJ51 BCeH 30HBI aspaluH, coc-
taBua 1,26 Mm/cyr. TlocKobKY 30Ha a3palHH SBASETCH TPaH3HTOM
nepeMelleHus BJark ¢ BepXHHX CJ10eB (B JaHHOM Cjyyae JHO HH-
duabTpauHoHHoro 6acceiiHa) 5o MecTa HX cOcpelOTOYeHHsI (YPOBHR
COJIeHBIX MOJ3€MHBIX BOA), BeCbMa HHTepeCHO YyKa3aTb Ha cojep-
¥ aHHe CcoJjleil B ee MOYBOTPYHTAX, KOTOpoe oueHHBaercs B 205 ToHH.
IlepBoHauanbHOe 3acosieHHe NMOYBOTPYHTOB 30HBI a3pAlUHH  OTHO-
cuTCA K CyJabpaTHO-HATPHEBOMY THIY.

3oHa HacbilleHHs1 (BOAOHOCHBII TOPH3OHT) TMpeicCTaBjeHa OT-
JIOXKEeHHSIMH KapaKyMCKOH CBHTBI, BK.J1lOYalolleii MeJKO- H Kpyf-
HO3ePHHCTBIE NMeCKH C NMPOCJOSMH INIHH H CYMJIHHKOB. BOJOHOCHBI
TOPHU3OHT PAcCMOJOZKeH Bblllle MEePBOro OTHOCHTEJNBHO MOLIHOTO TJiH-
HHCTOTO cnosi (2 M), Haxoaserocs Ha ray6uHe 1o 30 M oT noBepx-
HOCTH 3eMJH. BepXHsisi yacTb BOJOHOCHOTO TOPH30HTa MOILHOCTBIO
nopsiika 15 M oTaHuyaeTcs HaJHuYHeM NMOI3eMHBIX KOJIJIEKTOPOB, IMO-
3BOJSAIOUHX MarasHHHPOBaThb MNOTPYXKaeMblil NMOBEPXHOCTHBIH CTOK
C Takbipa.

['pyHTOBble BOABI HMEIOT NOBCEMECTHOE pacnpocTpaHeHHe, HO
BecbMa pas/IHyHble MO CTeNeHH MHHepaJH3alHH, XHMHUYECKOMY COC-
TaBy 1 r1yOHHe 3aseraHus. B 1menom asns paccMaTpuBaeMoro pamo-
Ha r.i1yOHHA 3a/eraHHs TPYHTOBbIX BOa cocraBisieT 14—15 M, cre-
neHb MHHepanu3auuu Gosee 20 r/a, MO XHMHUYECKOMY COCTaBYy BOAA
XJOPUAHO-HATpHEBax.

o npoBejieHHsI ONBITOB IPYHTOBHIji MOTOK B paiioHe Kappulkyab
HIMes OTHOCHTe/NbHO TMOCTOSHHYIO MHHepaJiH3alHi0 B MNpeaenax
20—21 r/n W XapaKTepH30BaJCs X.JOPH~HO-HaTPHeBbHIM XHMHUYeC-
KHM COCTaBOM BOJAbl MO BCeiH ToJlle BOJOHOCHOrO ropusoHta. Ilpi
NOi'py/KeHHH NOBEPXHOCTHOrO CTOKAa MHHepaJH3alusi pe3Ko H3Me-
Hsanach. [IpoBeneHHBle ONBITHO-NPOM3BOACTBEHHBIE PaGOTH MO MO-
IDY?KEHHIO NMOBEPXHOCTHOTO CTOKa ¢ TaKblpa B NMPHPOAHbIE MOA3EM-
Hble €MKOCTH NOKa3blBAIOT, YTO B TeueHHe 3—4 JieT MOXHO cOo31aTh
HCKYCCTBEHHBIM NyTeM 3amnachl NPeCHBIX JHH3, O6ecrneyHBalolIne
FapaHTHPOBaHHOe BOAOCHAOXKEHHE OTFOHHOTrO >XHBOTHOBOJICTBA.

6-oti densb akckypcuu

[ToaBeleHHe MTOrOB 3KCKYPCHH; BCTpeya ¢ PYKOBOACTBOM TypkK-
MCHCKOro pecny6/IHKaHCKOro OPrkKOMHTeTa.

7-0i Jexo IKCKYpCuu

Orbe3n u3 Amxa6ana B ropog MockBsy.
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Puc. 1. TEOJIOTUYECKAS KAPTA TYPKMEHUCTAHA
Fig. 1. TURKMENISTAN: GEOLOGICAL MAP

1 — anTponoreH — necku, cynecH, raunsl. Anthropogene-sands,
sandy loams, clays.

2 — HeoreH — cynecH, rJauHs», necku. Neogene: sandy loams,
ciays, sands.

3 — naJjieOreH — r/MHbI, U3BECTHAKH, necy aH k4. Palegene: clays
limestones, sandstones.

4 — Mesl — W3BeCTHAKH, MDJAOMUTL, aJ€BIOJNHUTH, MECUAHHKH.
Cretaceous: limastones, dolomites, aleurolites, sandstones.

5 — 10pa — U3BECTHSKH, MepreJsiu, apru/JIMThl, YrJAUCThIE CAAHLH.
Jurassic: limzstones, marls, argillites, coaly shales.

6 — cpe1HeTa1e030/CKO-TPHACOBLIH KOMMJIEKC -HEePACUJeHEHHSIH,
Middle Paleozoic—Triassic undivided complex.

7 — cpenHe- M TO3[HeNane030ACKHe MarMaTHTHI.
Middle and Late Palaeozoic magmatites.

8 — rpsizeBsie Bysakanbl. Mud volcanoes.

9 — paitonsl axckypcuu. Excursion localities.

10 — noasevuoe o3epo Koy. The underground lake Kou.

11 — Kappseikyab. Karrykul.
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Puc. 2. CBOJIHbIi1 CTPATUTPA®UUECKUM PA3PE3 TEPPU-
TOPUU TYPKMEHCKOM CCP

Fig. 2. CONBINED VERTICAL STRATIGRAPHIC SECTION OF
TURKMENISTAN

I — rpanuTh. Granites.
2 — kpevnucruie ciaqusl. Cherty slate.
3 — oxpemHenue, Silicification.
4 — tyui. Tuffs.
5 — konrJaoMepatal. Conglom-=rates.
6 — anespoauthl. Aleurolites.
7 — apruaauthl. Argillites.
8 — rpaseauts. Gravelstones.
9 — necuanuku. Sandstones.
10 — u3BectHsku. Limestones.
11 — raunbl. Clays.
12 — meprean. Marls.
13 — runcel. Gypsa.
14 — coan. Salt.
15 — kpacuouserts. Redrock.
16 — TeppureHHo-KapOGOHaTHBIE OT/IOXKeHus, Terrigenous
caroonate sediments.
17 — rueiicel. Gneisses.
18 — yrau. Coal.
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Puc. 3. CXEMA TEKTOHUUECKOTO PAMOHHPOBAHHUSI
TEPPUTOPUU TCCP

Fig. 3. SCHEMATIC MAP OF TURKMENISTAN TECTONIC
ZONATION

1 — Tpanuua anbNUACKOA TIEOCHMHKJWHANBHOH TOPHO-CKJafua-
Toifi o6aactu. Boundary of the Alpine epigeosynclinal moun-
tane folded area.

2 — I'panuua akTHBH3WPOBAHHONH 06/MaCTH 3NMUNaNe030HCKOH nJaaT-
¢opmel. Boundary of the mobile area of epi-Paleozoic plat-
form.

3 — 'pandubl KPYMNHLIX TEKTOHWYECKHX 3jeMedToB. Boundaries
of major tectonic units.

4 — Tpauvubl CpeJHHUX TEKTOHHU2CKHX 3JeMentoB. Boundaries of
medium tectonic units.

5 — T'paHHUbl MeJKMX TEeKTOHWUYECKHX 3JeneHTOR, Boundaries of
small tectonic units.

[Taardopmennass odnacti. Platform area.

0.1 — IOxuoManrbimaaxckuit nporud. South Mangyshlak trough
0.2 — Happsianik—Jaynauckuit nporud. Daryalyk—Daudan trough.
[ — Kapadorasckuit ¢sox. Kara Bogazgol arch.

I.I —KpacuoBoackass myabaa. Krasnovodsk traugh.

Il — ITopcokyn—BepxHey36oiickass CHCTeMa MeXKCBOIHLIX AHMCJO-
kauuit. Porsokup—Verhni Uzboi system of interarch distur-
bances.

IL.T — MaiipaMunofickuit nporn6. Mairamiloi trough.

I1.2 — Kymcedwencknit Baa. Kumsebshen rampart.

1.3 — Maxauuckuit nporué. Dakhly trough.

Il.4 — Kapamopckuit Ban. Kara Shor rampart.

II.5 — [Mopcokynckuit nporud. Porsokup trough.

1.6 — Tyapxbipckuit Baa. Tuarkyr rampart.

II.7 — Yyraranckuit nporud. Uchtagan trough.

I1.8 — Bepxuey3sooiickuit nporu6. Verhni Uzboi trough.

IlI. — Llentpansno-Kapakymckuit cBox. Central Kara-Kum arch.

[V. == 3ayHrysckast BnaauHa. Zaunguz depression.

IV.. — Beypaewmukckuit ckaoH. Beurdeshik slope.

1V.2 — XHBHHCKHiL nporud. Hyva trough.
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IV.3 — BocroynoyHrysckdii ckson. Eastern Unguz slope.

1) Bocroynoyury3ckHit Haapas/aomublii Basa. Eastern Unguz super-
fracture rampart.

IV—V.1 — Baranxuuckuit Baa. Bagadzha rampart.

IV—V.2 — Usmanascko-KapadekayabckHit nporuo. Izmail-Karabe-
kaul trough.

V — IOro-3anaznHblit TeppaCHPOBAHHBIA CKJOH TAHbLIAHUA. South-
Western terraced slope of tienshanids.

V.1 — Yapaxoyckas crynedb. Chardzhow step.

VI — Mypra6cekas BnaavnHa. Murgab depression.

VI.1 — Enanckuii Beictyn. Elan nose.

VI.2 — Yuamxuuckuii Boictyn. Uchadzhi nose.

VI.3 — CeBepoGanxuisckas Myanaa. North Badhyz trough

V1.4 — Cesepokapaduasckasi myabaa. North Karabil trough

VL.5 — Baaxwuiackuii BuicTyn. Badhyz nose.

VI.6 — Kapa6uanckHit BoicTyn. Karabil nose.

1) — Baiipamaauiickiiii 4 2) PeneTekCKHii Haapa3/IOMHble BaJibl.

1) — Bairam Ali and 2) Repetek superfracture ramparts.

IV.1—VI.1 — Kanannapckuit nmporud. Kalandar trough.

VIl — Ilpenropueie nporudsl. Piedmont troughs.

VII.1 — CeBepo6GanxanckHii. North Balkhan.

VII.2—5—TIIpenkonetraarckuit (VIL.2 — KasauxHukckas, VIL.3—Aw-
xabanckas, VII.4 — Kaaxxuuckas, VII.S — Tenxenckas ge-
npeccdy). VIL.2—5 — Pre-Kopet Dagh (VIL.2 — Kazandjik
VI.3 — Ashkhabad, VII.4 — Kaakhka, VIL5 — Tedzhen dep-,
ressions).

VIII — Aabnuiickdit opored. Alpine orogene.

VIII.1 — KyGanarckoe woBHO-rabi60oBoe moauaTHe. Kuba Dagh
geosutureblock uplift.

VIII.2 — BoabuieGanxauckuit antukaAdHOpHi. Bolshoi Balkhan an-
ticlinorium.

VIII.3—8—KonerparckHit merautiukauuopuii (VIII.3— [daunara-Maio-
Ganxauckas, VIII1.4 — Ky#asapckas, VII.5 — Pa6ar-Xocap-
narckasi, VIII.6 —Ilepenosas, VII.7 — Boctouynas 3onHa Ko-
neraara; VIIL.8 — l'opuuiit Bagxwiz). VII.3—8 — Kopet Dagh
meganticlinorium; Kopet Dagh zones: VIII.3 — Danata-Malyi
Balkhan;  VIII.4 — Kuilar;  VIII.5 — Rabat-Khosar  Dagh;
VIII.6—Frontal (peredovaya), VIII.7—Eastern Kopet Dagh;
VIII.—Gorni Badhyz.

IX — lOxHo-KacnHiickas Mexropuas Bnaa¥Ha — 3anagHo-Typk-
meHCcKHH Gopt. South Caspian intermontane depression —
West-Turkmen slope.

IX.I — KeabkopckHit nporu6. Kelkor trough.

1X.2 — [NpuGasxaHckas aHTHKJAHHaJAbHAsa 3o0Ha. Pre-Balkhan anti-
clinal sone.

1X.3 — KusniakymckHit nporud. Kyzyl Kum trough.

IX.4 — lorpanbaar-Okapemckass crynedb. Gogran Dagh-Okarem
step.
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IX.5 — MeccepHanckas crynens. Messerian step.

X, XI — AxrtupusupoBaHHas naardopma. Mobile platiorm.

X.1 — KywkHiuckas ~ 30Ha — nepukJHHa b  Bauau-Typkecraua.
Kushka sone—Bandi-Turkestan pericline.

X.2 — KanaumopckHit nporud. Kalaimor trough.

XI — IOro-3anaausie orportt ['Mccapa. South-westiern ridges of
Hissar.

XI.1 —Tayp naxckass v XI[.2 — Kyrdranrckas MeraHTHKJAMHAAM.
XI.1 — Gaurdak meganticline, XI.2 — Kugitang meganticline.

X1.3 — Bewxenrckuii nporis. Beshkent trough.
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Puc. 4. CXEMbl MAPIIPYTA OT r. AIUXABAOA OO
[MOA3EMHOI'O O3EPA KOY

Fig. 4. SKETCH MAP OF A ROUTE FROM ASHKHABAD
TO THE UNDERGROUND LAKE KOU

1 —IIyte 3kckypcuu. Excursion route.
2 — Mecra ocraHOBOK. Stops.
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Puc. 5. TEQJIOTO-TEKTOHUUECKAS CXEMA KOY CKOM
U MYPAIKEPUKCKOW AHTUKJIUHAJIEN LEEHTPAJIbHOTO
KOIETOATA

Fig. 5. GEOTECTONIC SCHEME OF THE KOU AND MURAD
KERIK ANTICLINES OF CENTRAL KOPET DAGH

1 — BEpXHdAd wpa, — U3BeCTHAKH, Mepl"eJIH, JOJIOMHTBI, THIICHI,
AHMHPHTHI.
Upper Jurassic: limestones, marls, dolomites, gypsum, anhyd-
rites.
2 — BaJaHM<HH — MecyaHWKH, aJeBPOJHUTHI.
Valanginian: sandstones, aleurolites.
3 — rorepHB — MeCcyaHHKH, H3BECTHAKH,
Hauterivian: sandstones, limestones.
4 — OepHac-6appeM — H3BECTHSKH, MepreJi.
Berriasian — Barremian: limestones, marls.
5. — anT — aJNeBpOJIUTHI, MECUYaHHKH, MepreJiH.
Aptian: aleurolites, sandstones, marls.
6 — ocH aHTHKJAUHaJeH.
Anticline axes.
7 — ocHM CHHKJUHAJEH.
Syncline axes.
8 — B36pOCO-CABHIH,
Thrust-slip faults.
9 — HaaBHrH.
Overthrusts.
10 — OypoBasi CKBaxHHa, B YUCIUTENE €e HOMeD, B 3HaMeHaTeJe—
ray6uHa.
Boreholes, over the fraction bar — number, below the frac-
tion bar — depth.
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Puc. 6. TUIPOrEOJIOTMUECKHW PASPE3 BAXAPJJEHCKOI O
[MOA3EMHOIO O3EPA

Fig. 6. HYDROGEOLOGICAL SECTION OF THE BAKHARDEN
UNDERGROUND LAKE

1 — usBecTHsikH, Limestones.

2 — noJsomuTh. Dolomites.

3 — Mmepreau. Marls.

4 — necuanukH. Sandstones.

5 — apruaautn. — Argillites.

6 — neckd W rpasHii. Sands and gravels.

7 — MaJbM-HEOKOMCKHI BOJOHOCHBIH KommJekc. Malm-Neocomian
aquifer.

8 — HH)HHiI anT — BepxHeGappeMCcKHii Bogoymnop. Lower Aptian-
Upper Barremian aquifuge.

9 — anT-ceHOMaHCKUH BOLOHOCHBIA KoMmaeKkce. Aptian-Cenomanian
aquifer.

10 — ceHoH-TypoHCkuit Boaoynop. Senonian-Turonian aquifuge.

11 — nmaneorenoBbi Bomoynop. Paleogene aquifuge.

12 — neorenoBr#l Bogoynop. Neogene aquifuge.

13 — BOMLOHOCHBIH TOPU3OHT UYETBEPTHYHBIX OTJ0XKeHHH., Quater-
nary aquifer.

14 — rpaHdubl BOLOHOCHBIX KOMIIIEKCOB W BOJoymnopoB. Aquifer-
aquifuge boundaries.

15 — pas.ombl. Faults.
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Puc. 7. CXEMA PACITPOCTPAHEHHWS PA3HOBO3PACTHbIX
PABHHWH MO MAPLIPYTY AWIXABAI—KAPbBIKY/JIb

Fig. 7 SIMPLIFIED MAP: PLAINS OF DIFFERENT AGE
DEVELOPED IN TNE AREA BETWEEN ASHKHABAD
and KARRYKUL

1 — INo3aHenJMoLeHOBasi aJJI0BHAAbHO-NIPOJIOBUAJIbHAA PaBHHHA.
Late Pliocene alluvio — proluvial plain.

2 — PanHenJsieficToueHOBasi NPUMOAHATAA  aJJI0BHAJbHIO-TPOJIO-
BUaJbHas paBHuHa. Early Pleistocene elevated alluvio-prolu-
vial plain.

3 — CpenHenJeiicToleHoBasi €1ab0 NPHUNOAHATAA aJJKBHAJIBHO-
npoJioBHasbHas paBHHHa. Middle Pleistocene faintly elevated
alluvio-proluvial plain.

4 — CpenHenaeiicToleHoBasi AeabToBas pasHuHa p. Tepxen. Mid-
dle Pleistocene deltic plain of the river Tedzhen.

5 — paHHe- M CpeaHeNelCTOUEHOBAS MpO.IOBHAIbHO-03epHAs
paBiuna. Early and Middle Pleistocene proluvio-lacustrine
plain.

6 — naeiicTOLeHOBAs AJII0BHAILHO-TIPO/IIOBHAJILHAS PaBHHHA.

Late Pleistocene alluvio-proluvial plain.
— NO3AHeN/eACTOLeHOBAass MPOJAIOBHAIBbHO-A€AbTOBAs PaBHHHA.
Late Pleistocene proluvio-deltic plain.

8 — roJioleHOBas aJJIOBHABLHO-TIPOIOBHAJbHASA PAaBHUHA.

Holocene alluvio-proluvial plain.

9 — HanpaBJ/ieHHe MapwpyTa H octaHOBKH. Excursion route, stops.



Hwm Haiohtm

200 -

190

180 -

170 1

Ca7 Boreh ole7

o o9 o 0 o v o 5 d0lee oo coffoc e offee o 7
. . . 0 A n
0 g0 0400 00" MR | RO | f AR\
® o 00 00000 0 00 o ve o -..," ) /o . 'Y e ®
dI-dEN - WX | B .
. . .
0 n ]
= = . - . V— —— . . o . . a0 K
—] - o . . ., e
. . . . . .«
. e ° - o . N - . 4
. . o . . .o, . D . N .
. e ofle® o -
hd . e Il° ° . .
. ole
. . ® ] <Utle - o |l N o off o o . >
i o ° PR . . (3 ol e o_g >
o o Q - DEREEER BN . > D . e, o 4 o of o L e
D Q . . . .
. . . . o o
. . P . ol .
. . s B. P % . . .
L . . . . . ‘q. . . o .o
. .
o . &N . » . . . . LI
. o of
. « 4, . ° . . LA . . LI N
o M K . * 4 .
. ° o . « °, . of
. . ¢ . hd . pid D o . .,
e o o o o ® . . .
. . L . . PamreniN 1 o B, j 9N
.
x e o e . N e .. . . P N B T .o

"7 17,4
Jor 7277ber

J

# FO

7

sI9rL

V4 4

Paccrmro @ e
Di3lareee, 777

Voo

Ja.0

350 M0 8038 ZoRZ A0 a0M0 B9 R0

, BOAS, A
u'zmr- level, rm

Va8

LI B3O E20 SR X W B TR

777
7'

L

R I

s Bz

4

544

'657

LT

L

__/

V’4




Puc. 8. JIMTOJIOTUUECKHHU PA3PE3 IO IMOMNEPEYHUKY
1—1 HA YYACTKE CO3JAHHS MCKYCCTBEHHBIX JIMH3
[MPECHBIX INOA3EMHBIX BOJ, TAKbIP KAPPHIKYJIb

Fig. 8. LITHOLOGICAL CROSS-SECTION (1—1): TEST-SITE
OF THE ARTIFICIAL FRESH UNDERGOUND WATER
RESERVOIRS TAKYR KARRYKUL

1 — cynmech serkas. Light-weight sandy loam.

2 — necok MeJko3epHucTolfi. Fine-grained sand.

3 — cyrauHoK JerkHil. Light-weight loam.

4 — cyrauHok ¢ runcoMm. Loam with gypsum.

5 — cyrauHok Tsxeawlil. Heavy loam.

6 — necok kpynuosepuHcTriil. Coarse-grained sand.

7 — rauHa. Clay.

8 — ¢wuJabTpoBas yacth ckBaxHH. Filter section, of water wells.

9 — ypoBeHb noaseMubix BoA. Underground water level.

10 — rpaHuua 30H pa3HOil MHHepaJHM3auud Ha ceHTsadpn 1967 r.
Boundary of zones with different salination, September
1967.

11 — rpanuua 30H pa3Hoil MHHepaaHM3auumu Ha Mail 1969 r.
as above, May 1969.

12 — BbleMKka rpysra. Excavations.
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TIME-TABLE OF THE EXCURSION 096

I st day — Arrival in Ashkhabad from Moscow

2 nd day — Reception by the Governing body of the Turkmen
Republican Organising Committee of the XXVII
International Geological Congress (IGC), reviewed
lectures on geology and mineral deposits of the
Turkmenistan, visit to the Geological Museum of
the Turkmen geological prospecting research Insti-
tute (TurkmenNIGRI) of the Turkmen SSR Geolo-
gical Board.

8rd day — Bus trip to underground Kou lake, acquaintance with
the Kou anticline geology, overview of the Upper
Jurassic (Oxfordian-Tithonian) and Lower Creta-
ceous (Berriasian-Valanginian) outcrops.

th day — Reception in the Presidium of the Turkmen SSR
Academy of sciences, visit to the Desert Institute,
familiarization with its activities. Travel to the Kara-
Kum Canal named after V. I. Lenin.

b th day — Excursion to the research point of the Geological
Institute, Turkmen SSR Academy of sciences; fami-
liarization with the system(method) of local atmos-
pheric waters harvesting by means of their storing in
subterraneous natural collectors.

6 th day — Familiarization with the carpet-making factory of the
., Turkmenkoveor® Amalgamation, visit to the Turk-
menistan People’s economy Exhibition, museums in
Ashkhabad. Reception by the Governing body of
the Turkmen Republican Organising Committee of
the XXVII IGC, discussion and summing up the re-
sults.

7th day — Flight from Ashkhabad to Moscow



INTRODUCTION

The Turkmen Soviet Socialist Republic (TSSR or Turkme-
nisian) is situated tetween the Caspian Sea in the west and the
Amu Darya river in the east. .Only a small outlying part in the
east of Turkmenistan lies on the right bank of the Amu Darya.
The longest extension of Turkmenistan from west to east is 1100 km,
from south to north — 650 km, the total area — 488.19 thousand
square km. Population, as on January 1, 1983 — 3044,6 thousand.
The Republic is divided into five administrative regions: Ashkha-
bad, Krasnovodsk, Mary, Chardzhou and Tashauz,

Turkmenistan enjoys diversity of natural features resulting
from its geographical position though the prevailing landscape
is that of the Kara-Kum desert. The climate of Turkmenistan is
arid, sharp continental. Average July air temperature is 30°—32°C
while soil surface gots heated up to 70°—80°C. The annual rain-
fall is about 100 mm in Kara-Kum and 300 mm through 400 mm
in the mountain areas. Precipitation falls in winter and spring in
the form of rain or rare snow. Amu Darya, the greatest river of
Central Asia, flows 1n the eastern part of Turkmenistan. Other
rivers (Murgab, Tedzhen, Atrek) and streams in Kopet Dagh are
comparatively shallow. The main sources of water in Turkme-
nistan are, the Kara-Kum V 1. Lenin canal and underground
fresh water of the fans in tte Kcpet Dagh sut mountain plain.

During the Soviet period Turkmenistan has grown from a
semi-feudal country into the country with advanced agriculture
and industry, science and culture.

Here are developed production and processing of oil and
gas, chemical and power industries, engineering, production of
building materials, construction industry, local crafts (carpet-ma-
king), light and food industries. The Turkmen people are proud
of Krasnovodsk oil refinery. Chardzhou superptosphate plant,
Gaurdak sulphur plant, ,Karabcgazsulphate* integrated works,
oil and especially gas fields equipped with modern facilities.
Commodities produced in Turkmenistan are celivered to all sis-
ter republics of the USSR and to 50 foreign countries. General
inddustrial output has increased 33 times within the Soviet pe-
riod.

Turkmenistan has scored big successes in irrigational construc-
tion. One of the remarkable achivements is a rapid construction
of the over 1100 km long Kara-Kum V I. Lenin canal.
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Principal branches of agriculture are cotton-growing anp
sheep-breeding. Turkmenistan ts the second among cotton-gro-
wing republics of the USSR, Turkmen astrakhan is world-known.

Turkmenistan occupies a considerable part of the vast Tura-
nian epipaleozoic platform and adjacent from south-west the Al-
pian structures of the Mediterranian belt. The main elements of
the western platiorm part are represented by a group of large
structures with a high hypsometriy position of basement. Tley
include the Kara Bogas arch in the west and the Central Kara-
Kum arch in the east separated by the Porsokup-Upper Uzboi
system of interarch disturbances. The northern platform is cha-
racterized by negative elements of which only the Daryalik-Dau-
dan cepression lies completely in Turkmenistan. The eastern
platiorm part has a deeply downwarped basement and is occu-
pied chiefly by vast depressions: the Zaunguz depression in the
north, the Murgab one in the south. In the north-east, the Ismail—
Kara Bekaul trough separates depressions in the north-east from
the sub-Amu Darua terraced slope of Southern Tienshanids. An
epiplatform orogene is distinguished at the south-eastern margin of
epipaleozoic platform involved in modern movements. Manifes-
tations of this orogene are the spurs of Hissar ridge in the ext-
reme east of Turkmenistan and the extreme western pericline of
Banci-Turkestan system in the south. The south-western margin
of the Turanian plate is overlapped by marginal plunging system,
represented from west to east by the Krasnovodsk depression,
the North Balkhan and Rre-Kopet Dagh troughs. The svstem has
a disjunctive joint against the folced mountain area cf Alpides.

Alpine orogene in Turkmen territory embraces the Kuba Dagh
upland, Bolshoi Balkhan anticlincrium, Kcpet Dagh meganticlino
rium (up to the State frontier) and the eastern flank of the Scuth
Caspian intermontane depression.

1. HISTORY OF GEOLOGICAL INVESTIGATIONS

In pre-Soviet period not a single depcsit of commercial value
has teen discovered in the country. There was a primitive oil
production in Nebit Dagh and Cheleken fields only. Of the other
mineral resources were known hard coal outcrops in Tuarkyr,
lacustrine salt deposits and some tuilding materials (gypsum,
granite, limestone, sandstone). Development of the Kara-Kum
sulphur deposit discovered in 1881 turned out to te a failure.

Detailed geological study of oil deposits in South-Western
Turkmenistan was initiated by W W Weber and K. R. Kalitsky
in 1907-through 1900,

When, in 1924, (he ‘Tutkinen Soviet Socialist Republic was
teen proclaimed profound changes have taken place. They de-
termined rapid development of productive forces. USSR Academy
6t



of Sciences have met with a keep response the demands and
needs of young republic, and took an active part in study of
Turkmen mineral resources. Expeditions under the guidance of
academicians A. E. Fersman, D. I. Shcherbakov, I. M. Gubkin
started the planned investigations of Turkmen subterranean re-
sources.

In the 1903 s—1940s a number of important studies concer-
ning oil deposits have been completed by the USSR Academy
of Sciences and the All-Union Oil Institute (VNIGNI). Among
them should be mentioned investigations by V. B. Porfiriev, Yu.
A. Kosygin, M. 1. Vorontsov, A. V. Danov and others.

In 1938 the Turkmen Geological Department was organized
and in 1941—Geological Institute (nowadays TurkmenNIGRI),
attached to the Turkmen branch of the USSR Academy of Scien-
ces. At that period much attention was paid to discovery of un-
derground water resources for development of distant pasture of
livestock-raising and water supply of settlements. Large-scale re-
gional stratigraphical studies were aimed at working out strati-
graphical schemes as a basis for geological prospecting of natural
deposits, oil and gas especially. Greatly contributed to stratigrap-
hical and lithological studies N. P. Luppov, G. Ya. Krimhols,
K. K. Mashrykov, O. S. Vyalov, P. I. Kalugin, A. A. Ali-Zade,
S. N. Simakov and others.

Expansion of geological prospecting and exploration of oil
was promoted by the government’s resolution adopted in 1948
,On Turkmenistan Oil Industry Subsequent Development“. Wit-
hin a short pace of time were investigated and put into com-
mercial use such oil deposits as Kotur Tepe (1948), East Nebit
I()l%%t;)(1949), Monzhykli (1949), Cheleken (1949), Kyzyl Kum

Resolution of the USSR government ,On the intensifing of
geological exploration of oil and exploration of gas in western part
of Central Asia“ (1956) has marked the teginning of a qualita-
tively new stage of geological exploration: an accelerated deve-
lopment of regional and detailed geological and geophysical in-
vestigations, drilling projects for oil and gas. Bcard of Geology
of Turkmenistan, ,Turkmenneft* and ,Turkmengasprom“ corpo-
rations have forwarded complex prospecting and exploration prog-
ramme in a poorly studied areas of the Turanian plate.

Greatly contributed to development of Turkmen oil and gas
resource base V. V. Denisevitch, N. N. Alifan, K. K. Babenko,
V V. Semenovitch, M. K. Mirzakhanov, A. A. Bakirov, V. Ya.
Sokolov, V. V. Smaragdov, G. A. Gabrieliants, G. Kh. Dickenst-
ein, L. N. Smirnov, Ya. A. Khodjakuliev, Z. B. Khusnutdinov,
M. A. Ashirmamedov, A. N. Davidov, N. N. Kamyshev, A. A.
Nikolaev, V. A. Spikin, M. E. Essenov and others.

Regional geophisical exploration directed by Yu. N. Godin
commenced study of the deep structures of the Earth crust and

5 3axas 1356. 65.



upper mantle. Dr. Godin has worked out the bases of modern
tectonical zonation of Turkmenistan.

There are medium-scale geological, hydrogeological and other
specialized maps for the whole Turkmen territory, used in pro-
specting of natural resources. Stratigraphical support for regional
geological survey was provided by N.P. Luppov, N. P. Kheras-
kov, S. N. Simakov, G. Ya. Krimholz, P.I. Kalugin, O. S. Vya-
lov, K. K. Mashrykov, K. N. Amanniyasov, V. A. Prosorovski,
L. N. Smirnov, T. R. Rozyeva and others. Greatly contributed to
geological study of Turkmenistan A. A. Allanov, O. M. Pana-
senko, M. Sh. Tashliev, Ch. M. Paitykov. Discovery of large
fresh and industrial water resources has become possible due to
the efforts of V. N. Kunin, P. I. Kalugin, G. Ya. Ryabchinski,
N. G. Shevchenko, M. M. Batyrshin and other geologists.

Academician A. E. Fersman put down the bases of systematic
work in the field of hard mineral deposits geology and geoche-
mistry, successfully continued by V. V. Danov, V. P. Mirosh-
nichenko, Kh. Mamedov, E. S. Parnikel, V. P. Sedletski. Turk-
menistan has a sound base of building materials due to the ef-
forts of K. P. Berkeliev and others,

2. STRATIGRAPHY

The ancient basement is represented by the Upper Protero-
zoic (?) schistose gneisses revealed in the Gaurdak area below
the Middle Jurassic.

The Middle Paleozoic rocks of the basement are studied best
of all in Tuarkyr where they compose shaly strata with silicified
and jaspidean intercalations and lenses (200 m). In Kubatau they
are represented by various schists intruded by granites (200 m).

The Upper Paleozoic is represented in Tuarkyr by the Aman-
bulak formation composed of tuffs, conglomerates, aleurolites and
argillites (3300—3400 m). Its dating is Permian.

The Triassic is identified in Tuarkyr as the Indien stage, com-
prising conglomerates, sandstones, aleurolitic-clayey materials,
and the Olenek stage is represented by carbonate accumulations
(717 m).

The Jurassic beds crop out in the mountains of Tuarkyr, Kuba
Dagh, Bolshoi Balkhan. Kopet Dagh, Gaurdak and Kugitang. In
other areas Jurassic beds are buried beneath the younger sedi-
ments and are known from drilling in more than 150 localities.
The Lower Jurassic section in Tuarkyr comprises a group of
variegated sediments (40 m), the Middle Jurassic is represented
by coal-bearing sandy clays and sands (800 m). The Upper Ju-
rassic is composad of the Callovian greenish-grey clays and the
Lower Oxfordian light silicified limestones (36 m). Jurassic sec-
tion in Bolshoi Balkhan begins from the Bajocian. It is repre-
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Sented by hard grey argillites (2200 m). The Bathian stage is com-
posed of sandy-clays (up to 1900 m). The Upper Jurassic from
Bolshoi Balkhan and Kuba Dagh includes terrigenous, carbonate
and gypso-anhydrite sediments (up to 600 m). In Kopet Dagh
the Upper Jurassic outcrops only in Kou and Kelyatin ridges,
where Oxfordian-Tithonian carbonates are developed. The Upper
Jurassic sediments from boreholes in Kara-Kum and those from
Tuarkyr are similar as they belong to the same Central Turk-
menistan structure-facial zone.

In Eastern and South-Eastern Turkmenistan all the three
Jurassic divisions have been revealed by drilling in Pre-Amu
Darya district. The Lower unit includes the Toarian quartzitic
and inequigranular sandstones and the Aalenian coal-bearing
sediments (400 m). The iddle division is represented by marine
terrigenous material (500 m), the upper one occurs as a 1000 m
thick stratum consisting of carbonate, evaporate and redrock for-
mations.

The Lower Cretaceous exposures are known in the moun-
tains of Tuarkyr, Kuba Dagh, Bolshoi Balkhan, Kopet Dagh,
Kugitang. In Tuarkyr and Pre-Karabogazie the Lower Cretaceous
is composed of variegated rocks, limestones and marine terrige-
nous sediments (up to 500 m thick). In Bolshoi Balkhan and Ku-
ba Dagh the Lower Cretaceous is divided into two parts: the
lower, mostly carbonate (Berriasian-Lower Barremian) and the
upper terrigeneous (Upper Barremian-Albian). All the main Ko-
pet Dagh ridges are composed of the Lower Cretaceous repre-
sented by marine and partly lagoonic sediments (3000 m).

The Lower Cretaceous was identified in many boreholes in
Central Kara-Kum. Here terrigenous-to-carbonate, carbonate,
sandy-aleurolitic sediments and marine clays have a thickness
of 770 m. In the platiorm eastern part of Turkmenistan the Lo-
wer Cretaceous is represented by a thick strata of terrigenous
and carbonate sediments of marine and lagoonic-continental ori-
gin (up to 1200 m).

The Upper Cretaceous of North-Western Turkmenistan is
represented by carbonate-terrigenous rocks, marls, white lime-
stones and variegated marls (500 m). In Kopet Dagh there occur
terrigenous, terrigenous-carbonate and carbonate sediments
{1200—2100 m). In Nizmennie and Zaunguz Kara-Kums the
Upper Cretaceous is composed of two strata: the lower terrige-
nous and the upper carbonate. In Mary-Bairam-Ali the Upper
Cretaceous is revealed by drilling. It occurs as a thick succes-
sion of terrigenous and carbonate sediments of marine origin
(1200 m). In Pre-Amu Darya area the Upper Cretaceous is
known from boreholes and comes to the surface only in Pit-
nyak, at Kabakli uplift. It is represented by monotonous, 1000
to 1300 m thick, strata composed of grey sands, sandstones, aleu-
rolites and clays. In Gaurdak-Kugitang area the Upper Creta-
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ceous is represented by a thick (1000 m) sequence of essential
ly terrigenous marine sediments.

The Paleogene sediments crop out in Krasnovodsk peninsula,
Tuarkyr, Bolshoi Balkhan, they are known from escarpments
(,chinks“) in Aibuguir, occur in Kopet Dagh, Badhyz, Gaurdak,
Kugitang. In the rest of the country they are known from bore-
holes.

In Western Turkmen depression the Paleocene is represen-
ted by limestones, calcareous sandstones and marls (150 m). The
Eccene is composed of variegated rocks, white marls and car-
bonate clays (200 m). The Oligocene section consists of clays
(over 300 m). In Central Turkmenistan the Paleogene is rep-
resented by clayey—carbonate sediments, variegated and red
marls, clayey limestones and clays (620 m). The Paleogene in
South-Western Turkmenistan is represented by grey and gree-
nish marls, variegated limy and clayey marls comprising fish
beds, clay and marl interbeds, also by blue, red—brown, green
grey, brown and dark grey clays (2800 m). In Kopet Dagh the
Paleogene is represented by marls, quartzy sandstones, greenish
clays, terrigenous-carbonate rocks, aleurolites (up to 1140 m).

In Badhyz the Paleogene is manifested as the Bukhara, Su-
zak, Alai, Turkestan formations of terrigenous, carbonate and
volcanogenic facies (1000 m). Three Paleogene units are disti-
nguished in Mary-Bairam-Ali area; they comprise carbonate,
carbonate-terrigenous, gypsiferous sediments (545m). In Pre-
Amu Darya and Gaurdak-Kugitang area the Paleogene is rep-
resented by clays, marls, gypsiferous limestones, sandstones and
variegated material (610 m).

The Neogene is developed on the most of Turkmen territory.
In West Turkmen depression are distinguished the Middle (Tor-
tonian) and the Upper (Sarmatian) subseries of Miocene. The
former is represented by terrigenous-carbonate material (500 m),
and the latter consists of carbonate-terrigenous sediments (250 m).
The Pliocene is composed of carbonate-terrigenous, variegated,
lacustrine-palustrine and terrigenous-carbonate sediments (400 m).

The Neogene of Krasnovodsk peninsula and Chilmamed Kum
is divided into the Miocene (recognized as Tortonian and Sar-
matian) and the Pliocene (760 m). In Usturt and South Mangys-
hlak plateau the Neogene is marine, in Central Tuarkyr continen-~
tal, on the rest of the territory — both continental and marine.
{500 m). In the west of North-Eastern Turkmenistan the Miocene
is marine and in the rest of the country the top of the Miocene
and the Pliocene are composed of continental sediments. Mioce-
ne is up to 450 m thick. In Nizmennie Kara-Kum there occur
red-rocks of the Lower Middle Miocene (286 m) and marine se-
diments of the Middle and Upper Miocene (up to 85m). The
Upper Miocene-Middle Pliocene is represented by the red-rocks
(up to 900 m), the Middle-Upper Pliocene sediments are con-
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tinental (500 m), the Upper Pliocene is represented by Akcha-
gyl (400 m), Apsheron (40 m) and Keshinyn Bair (225 m) for-
mations. In Western Kopet Dagh the Neogene is composed of
carbonate-terrigenous sediments of marine origin. East of Arch-
man the Neogene becomes continental, it contains essential
amounts of conglomerates.

In Badhyz, Kara Bil and South-Eastern Kara-Kum the Neo-
gene is represented by continental clayey-sand material (from
400 to 1500 m thick). Only in the north-west there are the ma-
rine Akchagyl sediments.

The Neogene of north-western Gaurdak-Kugitang area is
composed of terrigenous sandstones, aleurolites. clays, red con-
glomerates (500 m).

The Quaternary sediments are characterized by mixed litho-
logical composition. The most complete sections of the Lower-
Middle Pleistocene are reported from Pre-Baikhan and Keimyr-
Chikishlyar areas of Western Turkmenistan. In Krasnovodsk pe-
ninsula and along the Kara Bogaz Gol shores the Khvalyn and
Novocaspian deposits are developed. In the valley of Uzboy and
in Nismennie Kara-Kum are exposed sediments of the Kara-
Kum formation. Aeolian formations are widespread all over Turk-
menistan. The Lower Pleistocene is represented by the Turkan
formation (up to 250 m thick). Marine sediments outcrop in Pre-
Balkhan area, Cheleken, Krasnovodsk peninsula, Western Kopet
Dagh, westward of Nizmennie Kara-Kum (up to 600 m thick).
In the west of Turkmenistan the Middle Pleistocene is represen-
ted by marine sediments and in the southern, central and eas-
tern regions the Middle Pleistocene includes proluvial and de-
luvial pebble beds, conglomerates and loams. The Upper Pleis-
tocene is represented by marine sediments in the west and in other
regions it contains proluvium, deluvium and also alluvial and
deltic accumulations of the rivers Tedzhen, Murgab, Amu Darya.
Marine sediments of the Novo-Caspian formation compose the
Holocene. They are represerted by proluvial, alluvial, lacustrine
and shore accumulations.

3. TECTONICS

A vast epi-Paleozoic craton of Central Azia and Kazakhstan
is occupied chiefly by the Turanian plate distinctly separated
into two parts by the Mangyshlak-South Tien Shan structural
contour. Northern and southern parts of the plate differ greatly.
The southern part stretches eastward, it is a continuation of the
Scythian plate and belongs to the Mediterranean belt. The nor-
thern part is formed by the south-eastern protrusion of the Rus-
sian platform effected by Palaeozoic tectogenesis, and south-
western curve of the Ural-Mongolian telt. The northern half of
the Turanian plate lies almost entirely within the Turkmen ter-
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ritory and occupies its larger northern part. Smaller sounthern
part of the plate belongs to the Apline structures of the Medi-
terranean belt.

Basement of the Turanian plate comprises Paleozoic and
possibly more ancient metamorphites and granitoids. Basic in-
trusions are much rare, ultramaphic — occur only sporadically.
The folded basement is composed chiefly of disturbed to a vari-
ous degree orto —and parageosynclinal volcanogenic — sedi-
mentary, chronologicaly discrete formational rocks of the Middle
Paleozoic age. Laterally discontinuous, volcanogenic — mollasic
orogene dated in deep troughs as presumably the Upper Pale-
ozoic-Triassic and characterized by the largest thicknesses, se-
parates consolidated basement from the platform cover. Orogene
successions reduced to a various degree down to complete omis-
sion, are known in the largest uplifts.

The Alpine geosynclinal and platform units of Turkmenistan
are characterized by similar facies and comparatively modest
differences in thickness. They comprise the Jurassic-Paleogene
miogeosynclinal and level the Neogene-Anthropogene orogenic
one. The latter corresponds to the synchronous molassic unit
which crowns the platform cover.

The northern margin of Turkmenistan comprises by elements
of the South Mangyshlak trough and comprises the entire Darja-
lyk-Daudan trough. Southward are situated structural elements
with elevated basement: the Kara Bogaz arch in the west and
the Central Kara-Kum arch in the east. These are separated by
the Porsokup-Verkhni Uzboy system of interarch dislocations,
from west to east builded of ramparts alternating with troughs,
all of north-western trend excluding the submeridional Verkhni
Uzboy trough.

In the Kara Bogaz arch, over 150400 km in size, the plat-
form mantle of a reduced thickness begins from the Aptian and
rests directly on the crystilline rocks of the basement. Submeri-
dionally elongated the Central Kara-Kum arch, 400200 km in
size, occupies the central part of Turkmenistan. It is also charac-
terized by reduced though more stratigraphically complete suc-
cession of the platform sediments from Middle Jurassic to Anth-
ropogene.

In the discussed part of the Turanian plate there occur dis-
continuous bazal, terrigenous coal-bearing and carbonate facies
of the topmost Lower Jurassic-Oxfordian, followed upwards by
carbonate-terrigenous, grey terrigenous and clayey-terrigenous
Cretaceous facies, terrigenous-carbonate and clayey-terrigenous
Paleogene facies. The top of the section is represented by Neo-
gene-Anthropogene molassoids. The total thickness of the plat-
form cover ranges from 1 to 3 km and only in the south-east it
extends 6 km. Considerable eastern part of the craton within
Turkmenistan has a deeply buried basement and consists of two
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large depressions: the Zaunguz in the north and the Murgab in
the south. Basement has here a distinct block structure. Thus,
the elements that form and complicate this part of the craton,
occur as steps, monoclines, fault troughs, superfracture and near-
fracture ramparts and troughs. The Repetek sublatitudinal super-
fractural rampart separates the Zaunguz and Murgab depres-
sjons.

Along the north-eastern margins of the Zaunguz and Murgab
depressions for almost 500 km stretches out the Izmail-Kara Be-
kaul trough, 4 to 9 km deep. Between these structures lies the
Bagadzha rampart. A terraced south-western slope of the buried
southern Tienshanids lies north-eastward.

All the named structural elements are clearly distinguished
on the basement, and in structure, facies and thicknesses of se-
dimentary cover. On the basement their bounds are confined to
the deep-seated faults, the main of which penetrate into the co-
ver. In the discussed part of the region the Upper Paleozoic
basement lies at depths of 3 to 15 km. The maximum depths
are reported from the axial zones of the Zaunguz and Murgab
depressions. It is assumed that the Late Hercynian orogene here
has a considerable thickness and the platform cover is from 7 to
8 km thick. Continuous succession of the sedimentary deposits
includes besides those structures which have been mentioned in
the western cratonic part of the region, also the Kimmeridgian-
Tithonian evaporite facies (1000 m) and the Thithonian-Barremian
red-rocks with the maximum thickness of about 500 m in the
Murgab depression.

The Alpine epigeosynclinal orogene bounds the Turanian pla-
te from the south-west. These structures are separated by a li-
near system of marginal foredeeps which are, from west to east:
the Krasnovodsk platiorm trough basin, North Balkhan and Pre-
Kopet Dadh troughs. The North Balkhan trough is narrow and
shallow (the basement level is less than 3000 m), it has a sutu-
re junction with the Bolshoi Balkhan anticlinorium.

The Pre-Kopet Dagh trough extends from north to west for
700 km and has a width of 30—40 km in the west and up to
120 km in the east. Its outer slope is broad and low-angle while
the inner slope is narrow and steep. The trough is separated from
Kopet Dagh by a set of fractures of the South Turkmen marginal
suture, represented by faults, upthrusts and upthrusts-overthrusts.
The Pre-Kopet Dagh trough-Turanian plate boundary is conven-
tially drawn along the regional North Pre-Kopet Dagh fault. In
the west, the trough terminates against the Bolshoi Balkhan an-
ticlinorium, eastward it continues through into the Murgab dep-
ression. The Pre-Kopet Dagh trough comprises, from south-east
to north-west, the Tedzhen (Dushak), Kaakhka, Ashkhabad and
Kazandjik depressions. Their block links are conjugated with
submeridional faults. The deepest part of the axial zone occurs
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between Bakharden and Gyaurs. Here is assumed the deepest
position of the Jurassic bottom (more than 10 km) and the crys-
talline basement (exceeds 15 km).

The extreme south of Turkmenistan comprises northern mar-
ginal elements of the eastern Mediterranean Alpine belt: the
Kuba Dagh suture-block uplift, the Bolshoi Balkhan anticlinorium,
the Kopet Dagh meganticlinorium and the eastern slope of the
South Caspian depression. The latter is infilled with thick sedi-
mentary cover. In the Turkmen part of the South Caspian dep-
ression only the Cretaceous-Anthropogene deposits are known
positive. At the bottom of the Alpine megacomplex the South Cas-
pian depression consists of large blocks stepping out of the moun-
tain framing into the Caspian sea.

Kuba Dagh, Bolshoi Balkhan and Kopet Dagh form a single
structural chain confined to the South Turkmen marginal suture.
This chain, continuing the tectonical lineage of the Great Cauca-
sus, is separated from the southern, the Elburz-Aladagh-Binalud
chain of the Turkmen-Horasan anticlinoriums, by the South Cas-
pian depressions and the Quchan-Meshed trough. The southern
chain is situated entirely in Iran and continues eastward through
Paropamisus to Hindu Kush. Its northern flank faces a platform
involved in modern tectonic activity in the east and the epimio
geosynclinal orogene of Kopet Dagh in the west.

Kuba Dagh, the western Alpine structure, is composed of the
Palaeozoic-Triassic magmatogenes and represents a multistep horst
in the Pre-Alpine basement. The northern slope consists mainly
of the Mesozoic deposits, in the southern slope the ancient igne-
ous rocks are overlapped by the Neogene and Anthropogene.
It is assumed that during the Alpine geosynclinal stage of deve-
lopment the Kuba Dagh suture-block uplift was a small marginal
block involved in modern orogenesis. The Bolshoi Balkhan anti-
clinorium represents an isolated Alpine inverted trough infilled
with miogeosynclinal assumulations of over 5000 m thick. The
Jurassic and Cretaceous deposits occur with angular disconfor-
mity. The northern limb of the structure has a suture flexure
character, the, southern limb is characterized by comparatively
gentle dipping. Inter-Balkhan saddle separates Kopet Dagh from
Bolsnoi Balkhan.

In the frontal Western and Central Kopet Dagh the composite
Frontal zone is distinguished. It comprises a set of folded ele-
ments and faults. South of the Frontal zone are distin-
guished the Major, Rabat-Khoner Dagh, Kuilyar, Danata-Malyi
Balknan and Eastern Kopet Dagh folded zones. The Major zone
is sitrated in Iran and only its Gornyi Badihyz pericline lies in
the Turkmenistan.

Tne Pre-Alpine hrasement lies in Western Kopet Dagh at a
depti of about 20 km. The South Turkmen marginal suture is
manifested as longitidinal basal hlocks succeeding each other in
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echelons snd steps. Here the thickness of the strata till down the
basement ranges from 5 to 10 km. The Basement within the Pre-
Kopet Dagh trough has a general dipping towards Kopet Dagh.
Near Kizyl Arvat the basement may te expected to be at a depth
of 5—6 km and in Kazandjik depression — at 7 km. The basal
rocks outcrop in Kuba Dagh suture-block uplift, to the east they
dip towards Bolshoi Balkhan,‘where the basement plunges south-
castwards to a depth from 1 to over 3 km.

South Turkmen suture zone together with adjoining structures
may be correlated with the junction zone of the Arabian and
Eurasian plates, their spreading responsitle for Palaeozoic eugeo-
synclinal activity. Subsequent getting the plates together resulted
in Hercynian collision folding and orogeny, completed at the end
of Triassic. No plate spreading happened during the Alpine epoch
though this zone was involved in intensive downwarping and
structural plan reconstruction: in contrast to the diagonal Hercy-
nian reeftogenic eugeosyncline, the Kopet Dagh miogeosyncline
has gained sublatitudinal strike and spread out far westward into
the South Caspian depression and eastward into a newly-formed
platform and through the axian zone of the Murgab depression.
The Alpine orogeny was most pronounced in the Hercynian col-
lision zone of the Arabian and Eurasian plates which kept being
mobile. Consequently, general structural plan of the Alpine oro-
gene does not, probably, correspond to that of the miogeosync-
line in full.

Orogenic Neogene-Anthropogene level consists of molasses,
essentially continental in the east and marine in the west. They
infill piedmont troughs (foredeeps) and the South Caspian dep-
ression. Continuous succession of the orogenic and underlying
facies is recorded and assumed in the central parts of the troughs
while on the rest of the territory they occur with angular and
stratigraphic disconformities. The latter are recorded also from
the orogenic level, dividing it into two parts —two structural
stages: the Middle Miocene-Middle Pliocene and the Upper Plio-
cene-Anthropogene. The upper stage is practically undisturbed.
In the inland areas of the South Caspian depression the thickness
of the Alpine orogenic unit totals 6000 m.

Within Turkmenistan the earth crust is continental. Only in
the south-west, within the eastern slope of the South Caspian
depression with reduced thickness of ,granitic* layer, the type
of the earth crust is, possibly, transitional to oceanic.

The Mohorovicic and Conrad discontinuties are in agree. The
largest thicknes as of ,granitic* layer and consolidated crust sor-
respond to the Ashkhabad depression of Pre-Kopet Dagh trough
and especially to the southern part of the Murgab depression
(over 42 km). ,Basaltic* layer is the thickest in the Central Kara
Kum arch where its thichness exceeds that of ,granitic*, layer,
though reversed relations of these layers have been also described.
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Design of the Moho-d coincides with the major structural
elements of consolidated crust. Position of the Moho-d is the
highest in the Kara Bogaz arch and South Caspian depression
(—30 km). Its comparatively high position is recorded for the
Porsokup-Verhni Uzboy system of interarch disturbances and the
Central Kara-Kum arch. Isohypse of — 35 km cutlines the Kara
Bogaz arch together with the above-named system of disturban-
ces, frames the Central Kara-Kum arch which is separated, ho-
wever, in the west, by submeridional depression, corresponding
to Verhni Uzboy trough, where the Moho-d descends to the
depth of 38—40 km. More deep hypsometric position of the Mo-
ho-d is known east of the Central Kara-Kum arch, in the Zaun-
guz depression (from —40 to —45 km). It coincides with the data
for the axial zone of the Murgab depression. (below —45 km).

At the joint of the Turanian plate with the Alpine mountain
folded area the Moho-d is characterized by a relative lowering to
5—10 km. Its topography gains linearity coincided with structural
plan of the Alpine suture zone. A remarkable feature is a higher
position of Moho-d in Kopet Dagh in comparison with Pre-Kopet
Dagh trough. In Turkmenistan general depth of the mantle sur-
face and hence the thickness of the earth crust ranges from 300 to
50 km and corresponds to those of the continental platforms or to
the least values for epigeosynclinal and epiplatiorm orogenes.

4. MINERAL DEPOSITS

Turkmenistan has oil and gas fields, fresh underground water
resources, native sulphur deposits, potash and rock salts, indus-
trial iodo-bromine waters, natural sulphates of strontium, sodium
and magnesium, cement and other raw materials for the building
industry.

Oil. Oil deposits and oil industry are concentrated in the wes-
tern part of Turkmenistan. Since the Great October Socialist Re-
volution tens of oil fields have been developed and a modern
town of Nebit Dagh, the capital of oil land, has been founded.
West Turkmen oil deposits make the basis for oil refinery in
the city of Krasnovodsk. Oil industry is the main branch of eco-
nomy in Krasnovodsk, the west-most region of Turkmenistan.
Known oil resources are concentrated in the Pre-Balkhan and
Gogran Dagh-Okarem anticline zones. The bulk of oil production
comes from the Pre-Balkhan oil and gas area. By presert, here
are developed and put into industrial use 7 oil and oil-gas de-
posits (oil-fields Nebit Dagh and Kum Dagh, oil and gas fields
Kotur Tepe, Barsa Gelmes, Burun, Kuidjik, Boya Dagh). Most
of the fields have several productive horizons. They are confined
to the zones of substantial plunging of the Neogene sediments
and are connected with reservoir sands of 1000 to 4000 m deep
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red-rock strata of the Akchagyl and Apsheron stages of Pliocene.
In Cheleken oil is received from sediments underlying the red-rock
strata.

Large productive zones are discovered in the Gogran Dagh-
Okarem gas and oil area. Here the bulk of the resources is con-
centrated in four predominantly gas deposits, with minor oil mar-
gins (Kamyshldzha, Okarem, Gogran Dagh, Keimir). All estab-
lished reserves, are confined to the lower red-rock formation. Qil
occurences with limited reserves have been discovered in the Turk-
men offshore sector of the South-Eastern Caspian (Livanov, LAM,
Gubkin, Zhdanov and other fields).

Gas. The main gas resources of Turkmenistan are concentra-
ted in Central and Eastern Turkmenistan, in the Amu Darya gas
and oil province. Here are known about 50 fields.

The Turkmen gas industry makes a quick progress. Gas out-
put has increased from 1200 mln cub. m in 1965 up to 67000
min. cub. m in 1982 and in the next few years the volume of
production would grow. Discovery and development of the Amu
Darya gas and oil province have changed once uninhabited arears
of the South-Eastern and Zaunguz Kara-Kum. Nowadays, there
are big townships at the oil fields (Gazachak Shatlyk and others).
Gaz makes the basis for power stations of Mary and Bezmein
(Ashkhabad). Gas condensate and methane homologs (ethane,
propane, etc.) processing chemical plants are under construction.
Alongside with domestic consumption considerable amounts of
Turkmen gas comes to the central regions of the European part
of the USSR. Turkmenistan ranks second after Western Siberia of
the RSFSR in all-union gas production. Present-day level of geo-
logical knowledge allows to distinguish several gas and oil re-
gions within the Amu Darya oil and gas province. These are the
Beurdeshik-Khiva, Zaunguz, Chardzhou, Murgab, Karabil-Badhyz
regions.

Gas deposits of Beurdeshik-Khiva region are confined to a
twide range of sedimentary rocks from the Aptian (Achak, Naip)
through Middle Jurassic (Naip). The Achak field has 15 produc-
tive horizons, their total thickhness is about 800 m, depth ranges
from 1500 to 3000 m. They are composed mostly of sandstones,
aleurolites, limestones. Productive horizons of the Kirpichli field
are represented by ,rotten“ limestones, 60—70 m thick.

In the beginning of 1970 s large gas deposits have been
explored in Zaunguz gas region (Zaunguz Kara-Kum). In the
Bagadzha and Eastern Unguz uplifts were discovered gas fields of
Bagadzha, Malay, Sakar, Gagarin. Productive horizons lie at depths
ranging from 2900 to 3600 m. They consist of the Callovian-Ox-
fordian subsalt limestones.

In Chardzhou region, gas deposits are confined chiefly to the
Callovian-Oxfordian carbonate sediments. The only productive
horizon is known in Farab, Saman-Tepe, Kushtuvan, Sundukly

75



and Metedahan fields. It is represented by a member of massive
limestones and anhydrites, and lies at the depths from 2500 to
3600 m. In the north-west, the saliferous zone is missed and gas
is found in the interval from the Albian through Lower-Middle
Jurassic (Northern QGugurtli). Gas-containers are sandstones, li-
mestones and anhydrites. There are only gas and gas condensate
deposits in the region, with the exception of Farab field where
gas pool has a small oil margin.

A large gas zone is located in the south of Turkmnistan
(South-Eastern Kara-Kum), in Murgab depression. There are
20 fields of which Dovletabad-Donmez aud Shatlyk are the largest
in Central Asia. In Murgab region chiefly Cretaceous gas-pro-
ducing level has been explored. Natural gas flow of economic
interest has been received from the Lower Cretaceous sandstones
of the Shatlyk horizon (Bairam Ali, Uchadzhi, Seirab, Maiskove,
Shatlyk aud others). Large Shatlyk deposit of condensate liquids
has been discovered in 1968 and put on stream in 1974. This
field is complicated by two domes. Gas comes from the depths
of 3220 to 3350 m. It consists mostly of methane, includes stable
condensate liquids and none of sulphur.

The Badhyz-Karabil oil and gas province in terms of tectonics
unites the step of the same name and the Kushka uplift zone
in the extreme soutn of Turkmenistan. A large number of dis-
covered gas-bearing structures enables favourable assessment of
gas prospects of Badhyz-Karabil step, by far the most elevated
area of tne Murgab depression. According to geological evidence
the thickness of sedimentary cover in this depression sharply
decreases, succession consecutively deprived of the Jurassic and
partly of the Lower Cretaceous sediments. The northern slopes
of the step are characterized by steep monocline bedding with
consecutive increase of the stratigraphic completeness of the suc-
cession as it proceeds towards the Murgab axial zone. Such a
setting predetermined substantial gas occurences associated with
traps of unstructural type.

A very large Dovletabad-Donmez pool of unstructural tvpe
is associated with wedging out of the regional zone -of Jurassic
terrigenous and saliferous sediments. Commercial gas is found
in sandy rocks of the Lower Cretaceous Shatlyk horizon at the
depths from 2884 to 3622 m. Further prospects of this field are
connected with assessment of oil and gas regional productiviiy
of Jurassic layers. Promising perspectives of gas presence in dif-
ferent regions of Eastern Turkmenistan enables sutsequent con-
sideration of Turkmen gas resources as the primary important
basis for Central Asia-the Centre pipelines.

Metallic mineral resourc2s of Turkmenistan are represented
by manifestations of nonferrous and rare metal ores (lead, zink,
mercury, molybdenum) and forming with the exception of celes-
tine (strontium), by small deposits (Kugitang group). The Arikan
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and Sakyrtmin celestine deposits are developed in the extreme
south-east of Turkmenistan. They are confined to Paleocene li-
mestones and dolomites and belong to sedimentary genetic type
with superimposed hydrothermal-metasomatic mineralization. A li-
mestone-dolomite member with disseminated celestine mineraliza-
tion is 20 m thick. A seam (0.1—0.2 m) of essentially monomi-
neral (73—95%) celestine occurs in the middle of the member.

Nonmetallic industrial raw materials Proved resources of
native sulphur, potassium and rock salts, limestones and indust-
rial waters of the West Turkmen depression, brines of the Kara
Bogaz Gol Bay make the sound tases for the chemical industry.

The Gaurdak sulphur plant produces sulphur in lumps and
delivers it to the other republics of the USSR. This product is
also used to manufacture phosphate fertilizers at Chardzhow su-
perphosphate plant. lodine and brcmine are extracted from indus-
trial waters. Kara Bogaz Gol brines give sodium and magnesium
sulphates and these commodities ccme almost completely from
Turkmenistan to other republics.

Chemical industry of Turkmenistan is essentially based on
local natural resources. It is second in Turkmenistan economy
after fuel and power industries.

Sulphur. Native sulphur deposits of infiltrational-metasomatic
tvpe have been developed in Gaurdak-Kugitang sulphur region
(Gaurdak, Kizyl Tummuk-Karluk deposits) and in Central Kara
Kum (sulphur knobs). There are numerous manifestations of na-
tive sulphur in those and other areas (Badhyz, Kopet Dagh,
Krasnovodsk peninsula). Only the Gaurdak deposit is operated
nowadays sulphur production from the Kara-Kum occurences has
Leen ceased in 1961.

Gas sulphur. Sulphur in the form of hydrogen sulphide is
identified in ten fields (Saman Tepe, Metedzhan, Gugurtli, a. o).
Total sulphur reserves of these deposiis are comparable with
proved reserves of native sulphur, inferred reserves surpassthem
considerably.

Potashs. Central Asian basin of potassium salts (the Upper
Jurassic) is situated in south-east of Turkmenistan. The upper
half of the common salt strata (400 m thick) comprises up to 18
sylvinite-carnalite scams. Proved reserves (Karluk, Karabil,
Gaurdak and other deposits) secure the development of potash
industry for many decades.

Rock salt deposits (Gaurdak, Hodjakyam and others, halite
content is over 969 ) are of use for food and chemical indust-
ries. The Uzunsu Neogene salts from Kopet Dagh are fit for
complex development (halite, mirabilite, thenardite, astrakhanite).
Common salt is found at the Caspian shore (Kuulisal), in the
dry bed of the river Uzboy (Baba Hodja) and in vast drainless
depressions (Er Oilanduz, Kara Shor, Sultan-Sandzhar).

Bentonitic clays. Production comes from the Oglanly mont-
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morillonite deposii (Bolshoi Balkhan), represented by volcano-
genic-sedimentary stratiform steeply dipping body (up to 30 m).
Physical and chemical properties of clays determine a wide ran-
ge of applications. They are used in drilling muds, for noduli-
zing of iron concentrate pellets, as binders, bleachers and so on.
Kopet Dagh, Badhyz, Gaurdak and Pitnyak are the promising
areas for bentonitic clays.

Quartzy sandstones and dolomites. Sandstones of the Sham-
ly Paleogene formation and the Upper Jurassic dolomites of
Kopet Dagh make the resource base for the Ashkhabad Glass
Plant.

Building materials. Deposites of limestones, clays, gypsa,
anhydrites, limnocalcites used in production of binders and cru-
de ceramics, are numerous. Their proved reserves meet the in-
dustrial requirements in full. Sawn stone is received from orga-
nic limestones of the Akchagyl (Krasnovodsk, Kizyl Arvat de-
posits), Paleocene (Mukry deposit) and Maastricht (Kabakly).
There are organic limestones, dolomites (Bolshoi Balkhan, Ko-
pet Dagh, Gaurdak) and igneous rccks (Kuba Dagh) which can
be used as facing materials. Igneous rocks (Kuba Dagh, Kuba
Tau), carbonate sediments (Balkhans, Kopet Dagh, Gaurdak,
Kugitang) and products of their destruction (gravel and sand)
are used as concrete components and road-building materials.
About 50 such deposits have heen explored. Easy-melting ex-
pansive clays of Paleogene age from Kopet Dagh, of the Upper
Cretaceous from Gaurdak and Pitnyak and argiliites ¢f the Bajo-
cian from Bolshoi Balkhan are used in production of light-weight
aggregates. Turkmenistan is rich in sands of alluvial, near-shore
and aeolian origin and self-sufficient in building materials.

Fresh underground water storage is of the utmost impor-
tance for the economic and social life of Turkmenistan. The
country has desert natural and climatic conditions and both drin-
king and industrial waters are supplied almost completely from
underground sources. Proved resources of fresh underground
water allow to meet all the needs of urban and rural settlements
in Central and Eastern Turkmenistan. In 1983, Krasnovodsk re-
gion, comparatively poor in fresh underground water, has recei-
ved it from the river Amu Darya through the Kara-Kum
V. L. Lenin canal. This year Amu Darya waters will come to
the city of Krasnovodsk.

3rd day of excarsion
ROUTE TO THE VICINITIES OF THE UNDERGROUND

LAKE KOU

This leg of the excursion has for an object a firsthand acquan-
tance with geology of Ashkhatad surroundings, in particular,
with the Frontal mountain chain of Kopet Dagh and the vicini-
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ties of the underground lake Kou, the cave and the lake itself,
There will te two short stops on the way to Kou.

The road from Ashkhabad to destination —the underground
lake Kou — comes through Pre-Kopet Dagh foredeep, its axial
zone situated north of Ashkhabad. South of the city one can
see elevations (ba’irs) of the Keshinyn-Ba’'ir anticline composed
of the Upper Pliocene continental sediments. Folds have sublati-
tudinal striking. Dipping of limbs is gentle, 7° to 9°.
Against the back ground one can see the uppermost part of
the Soviet Kopet Dagh — the Gaudan ridge, an anticline with
higthts up to 3000 m. Its northern limb is formed by the
Lower Barremian limestones inclined at an angle of 10°. The
Yablonovskaya syncline, consisting of the Aptian sediments,
conjugates with the Gaudan Anticline. Through much of
the syncline comes the oblique shear of the Harvarian thrust-
-slip fault, separating Kopet Dagh from the foredeep. Westward
it is replaced by the Vanovian syncline, its, northern limb rep-
pesented by the Ginduvar ridge. The Markou frontal brachyan-
ticline (14 x 6 km) with elevations up to 1543 m stretches out
further north-eastward. A limb of anticline composed of the
Barremian rocks with a low-angle dipping (up to 35°) faces
north. It thrusts over the southern slope of the Pre-Kopet Dagh
trough and is complicated by a small syncline. Westward, the
Markous brachyanticline gives place to a small Gingol fold
strongly dislocated with faults and thrust-slip faults. The Uli Depe
frontal anticline comes next. Its gentle dislocated limb composed
of the Lower Cretaceous and Upper Jurassic rocks faces north,
over-thrusting the folded slope of the Pre-Kopet Dagh trough.
Against the frontal surface of the thrust the piedmont Kelyatin
ridge stretches out. It exposes the Eocene-Middle Pliocene and the
Upper Pliocene rocks, separated by pronounced angular discon-
formities. The Kou anticline is situated further north-west-
ward, also thrusted over the southern slope of the piedmont
trough. In the Ak Tepe ridge, flanking the northern slope of
the Kou anticline, outcrops the Eocene-Pliocene sediments.
They are dislocated to the same degree as those from the fo-
regoing Kelyatin ridge.

Stop 1
Evidence of Central Kopet Dagh Geology

Central Soviet Kopet Dagh, where the route is coming is situated
between meridians crossing Ashkhabad and Archman (120 km).
Here the Lower Cretaceous and partly the Upper Jurassic sedi-
ments are exposed. The Hauteriivian beds are lifted in places
up to 2500 m. The larger southern part of Central Kopet Dagh
comprises two gentle, elongated, arched in plan folded chains.
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‘Eastward they conflow into the one chain, yet the southern
Missinev-Gaudan anticlinal chain comes far ahead and near
Ashkhabad its northern limb faces Pre-Kopet Dagh trough.
Western segments of folds are dissected by oblique left-thrust-
slip faults of latitudinal and north-eastern trend, eastern seg-
ments are affected by right thrust-slip faults of the north-wes-
tern trend. Besides, the northern limbs of anticlines are compli-
cated by smaller folds of oblique strike, genetically connected
with right thrust-slip faults.

The northern marginal Central Kopet Dagh is distinguished
as a frontal block anticlinal zone of essentially complex struc-
ture. Its plicative dislocations have different striking and charac-
ter. North-westward the zone comprises sublatitudinal echelon
folds. Eastward they give place to anticlinal chains of the north-
western, sporadically sublatitudinal trend. All these structures
are ceveloped above the Frontal deep fault-the South Turkmen
marginal suture consisting of structures of the platiorm cover.
There is a genetic link Letween all the above mentioned struc-
tures. Frontal anticlinal zone is separated from trendig northward
the Pre-Kopet Dagh trough by fractures of the north-western,
sometimes sublatitudinal trend, riglt thrust-slip faults and over-
thrusts. Here, the southern slope of the trough is lowered for
over 6 km in relation to Kopet Dagh. In the western, Archman-
Nukhur part of the Frontal zone, the fractures cut the eastern
margins of the sutlatitudinal folds at an angle of 50°, in the
middle part of the Frontal zone they are subparallel to the
frontal anticlines and in the eastern part they shear anticlines
at a low acute angle. South of Ashkhabad, foredeep bounds the
inner anticlinal chain of Kopet Dagh.

Sublatitudinal Archman-Nukhur trachyfolds are symmetrical,
variously inclined in the limbs (from 10° to 40°), occassionally
overturned and thrusted over towards the north. They are trea-
ted as outcomes of the Middle-Late Pliocene right slip along
the South Turkmen marginal suture. At the same time discor-
dance of the Kelyat-Dagermandji anticline with the rest of the
Archman-Nukhur folds and its trending parallel to the inner
folded chains of Kopet Dagh, points possibly to somewhat a
different initial structure of the Archman-Nukhur part of the
frontal zone affected by the Pliocene slip disturbances.

Block anticlines of the frontal zone have different patterns
of striking. Numerous right thrust-slip faults, deviated to the
south from the frontal Kopet Dagh faults, cut the anticline chain
into blocks displaced to the right from first hundreds of metres
through 5000 m. Therewith, the north-western striking of folds
alternates with sublatitudinal. The southern limbs of anticlines
are comparatively steep (from 18° to 40° through 80°), affected
by minor thrust-slip faults and flexures. The northern limbs are
low-angle (form 8° to 35°), disturbed by small sublatitudinal
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folds and thrusted over towards north-north-west. The thickness
of the overthrust ranges form 4 km to 6 km. In the frontal
part of the thrusts the oldest Upper Jurassic sediments are
exposed. They occur as plicated folds, overturned north or
south, striking parallel to the overthrust. Rupture surface is
steeply inclined (45°-70) in the Ak Tepe overthrust (Kou an-
ticline) and comes horizontally or with low angle dipping
(0—12°) in Kelyatin overthrust (Uli [epe anticline). There are
minor overthrust surfaces south of the major one, with hund-
reds of metres amplitude. That suggests imbricated structure
of overthrusts. Boreholes situated at a distance of about 5 km
south of the frontal faults of Central Kopet Dagh had revealed
under-overthrust part of the section at the depths from 380 m
through 2630 m. In contrast to the discussed pattern the north-
western margins of the Kou and Murad Kerik anticlines have
a box, almost symmetrical structure and a 20° to 40° dipping
of limbs.

At longitudinal section the block anticlines are asym-
metric. Their western periclines are sharper and higher, often
transversed with sublatitudinal folds, associated with right dis-
placements. Anticline arches have minor faults and fault trou-
ghs.

A present-day north-western striking of the frontal block
anticlines slightly disagree witth a striking pattern of the Juras-
sic and Cretaceous time. That may, possibly, indicate a some-
what different initial striking of anticlines, close to sublatitudi-
nal, and its subseequent change in the Middle—Late Pliocene
due to extensive right-slip movements.

Stop 2

Geological setting of the Kou anticline

The Kou frontal anticline (15X4.5 km) is one of the fron-
tal units of Central Kopet Dagh, upthrusted and partly over-
thrusted towards the inner slope of the Pre-Kopet Dagh trough.
Anticline trends roughly from north-west to south-east and is
separated from adjacent plicated structures by the Germab group of
diagonal and subcomformable right thrust-slip faults, bunding
in the north-west and wedge-wise bounding its western asym-
metric pericline. It is feather-fractured into longitudinal and dia-
gonal blocks of different size and height, laterally displaced for
hundreds of metres. North-western Kou anticline has a box
form with a 40° to 45° dipping of limbs. The Upper Jurassic
sulphate-carbonate sediments of the total thickness of about
900 m, outcrop in this most upliited zone and open a pass to
the Kou underground karst cave and a lake. The pericline is
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represented by steep, plicated folds overturned north-west or
south-east.

The larger south-eastern part of the anticline is composed
from the surface by the Hauterivian and Barremian terrigenous-
carbonate sediments and has a different form. Relativily steep and
simple south-western limb is inclined at about 20°, north-eastern
lowanglelimb curves into undulated sublatitudinal folds (8°—10°).
The northern anticline limbs are steeper. Broad south-eastern
pericline of latitudinal extend is cut by the Bakhchin thrust-
-slip fault. Plicated cross folds, graben and overthrusts with
apparent displacement of about 1000 m, are associated with
anticline arch and originate from right slip displacements.

On the evidence o. geological survey the northern limb of
the Kou anticline is upthrown and its western part is steeply
thrusted north-westward over the inner slope of the Pre-Kopet
Dagh trough. Boreholes located in the west of the northern limb
have revealed the Upper Cretaceous and Paleogene deposits
beneath the Upper Jurassic beds at the depths from 380 to
1245 m, have indicated a low-angle dipping (about 10°) of the
overthrust plane yet did not show the total amplitude of the
overthrust (more than 5 km).

Northward of the anticlinal Upper Jurssic exposurer lies a
narrow (about 1.5 km) Pantysh valley composed of the
Pliocene-Anthropogene underlain by the Neocomean, revealed
(borehole 36) at a depth of about 500 m. This trough valley
lies between two large fault-overthrusts, the Bakhchin and
Khankeriz, and separates the major part of the Kou anticline
from the Ak Tepe ridge composed of the disturbed Hauterivian-
-Aptian deposits overlapping the Eocene-Neogene. Thus, split-
ting of a previously single overthrust by the Germab group of
the Middle-Late Pliocene right thrust-slip faults have caused
the present,day rugged topography of the Kou anticline and Ak
Tepe ridge and temporal differentiation of the thrust-slip rocks.
It is also assumed that prior to the right slip movements the
adjacent parts of the Kou and Muradkerik anticlines belonged
to a common sublatitudinal fold.

According to some other opinions, only the Jurassic part of
the Kou anticline is thrusted over towards north-west and enti-
rely associated with the Middle-Late Pliocene right thrust-slip
faults.

Stop 3
Litho-stratigraphical account of?the
lake Kou sediments

The Upper Jurassic sediments exposed at the lake Kou and
in the Kelyatin ridge are the most ancient outcrops in Soviet
Kopet Dagh.
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Garadjagainian formation (Lower (?) Oxfordian)

1. Grey, fine-grained and pelitomorphic dolomites with chert
concretions, compact, with different range of stratification. 3 m.

2. Dolomites similar to descrived above, tut with massive
bedded structure. Chertly at the bottom. Stratified into thin bands.
12 m.
3. Grey, microcrystalline, stratified (medium stratification) dolomi-
tes. Forme talus slopes. 4 m.

4. Grey, compact, massive dolomites with a band of thin-
-bedded dolomites. Cherty. 5 m 50 cm.

5. Grey, medium—to thinly bedded dolomite, fragmentated
under weathering. 5 m.

The Mekhinsu formation (Upper Oxfordian)

6. Grey and dark-grey, dense, banded, strongly silicified
dolomites. 20 m.

7. Grey and dark-grey, compact dolomites with mediom
stratification. 20 m.

8. Dark-grey dolomites with thin bedding and limestones
with tiny calcite concretions. Interbeds have banded structure.
The layer outcrops as a tristepped slope. 11 m.

9. Grey dolomits of unclear bedding. Outcrops are blouify,
with defletion holes. 12 m.

10. Light-grey dolomites aud limestones, less compact. then
the underlying, silicified, fragmentated under weatheriing. Mas-
sive bedded structure. Form stepped slopes and benches with
weathering niches. 20 m.

11. Dark-grey, compact, fine-crystalline and pelitomorphic
dolomitic limestones. Thick and even bedding. Form low-angle
slopes. 30 m.

12. Grey, partly dark-grey and brown-grey, crystalline, mas-
sive, porous at surface dolomitic limestones. 50 m.

13. Grey dolomitic limestones with rare sheets of thinly
bedded light-grey varieties. Massive. Angular fracture. Compact,
with calcite veinlets. Weathering produces numerous niches and
pockets. 90 m.

From the Mekhinsu formation are reported Perisphinctes ex.
gr. biplex Sow., P. cf plicatilis Sow., P elisabetae Rias., P.
aeneas Gemm., P. ex. gr. Orbigny Lor., P. lucingensis Favre,
Gervillia cf. roederi Lor., Ptyctothyris andelotensis Haas, Lo-
doudothyris zieteni Lor.

Uzynsyrt formation (Kimmeridgian)

14. Grey, clayey, lumpy, medium-to-thinly banded limesto-
nes. Occur as an abrupt bench-wall in topography. Regular.
even stratification. 7 m.
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15. Grey and yellow-grey, thin and laminated calcareous
sandstones and aleurolites with bands of grey marls. In topo-
graphy occur as gentle, turfy slope covered with talus. 10 m.

16. Dark-grey, dense, thick-banded limestones with calcite
veinlets. 7 m.

17. Gypsa developed from anhydrites, grey gypsum-bearing
limestones with bands of sandstones. The layer is covered with
low-angle, turfy talus. Gypsa are white, grey, pink. Sandy
limestones are light-grey. 22 m.

18. Dark-grey limestones with interbeds of sandy limestones,
gompact, fragmentated in talus, with thick and massive bedding.

m.

19. Grey and light-grey limestones. Medium banding. Beco-
ming sandy below. Finely porous at surface. Occur in gentle
slopes. 18 m,

20. Dark to light grey limestones interbedded with clayey,
aleurolitic sediments. Medium banding. Compact, angular, semi-
cgnchoidal fracture. Occur in gentle slope covered with talus.
25 m.

The base of the Uzynsyrt formation contains brachiopod
fauna of Loboidothyris Zieteni Lor., Lophrothyris subsela Leym.
In the upper beds occur Late Oxfordian Rhactorhynchia cora-
lina Leim., Rh. pinguis Roem., Loboidothyris valfinensis Lor.,
Postepithyris  bauchini Et., Petalloni Roll., Juralina repeliniana
Orb., J. bullingdonensis Roll. The latter four species are indi-
cative of the Kimmeridgian, though Triosites sp. is also repor-
ted from here.

The Ellyderi formation (Tithonian ?)

21. Grey and dark-grey, compact, thickly and massively ban-
ded limestones. Occur in bench. 9 m.

22. Limestones similar to those from layer 21, make up
turfy slope covered with talus. 10 m.

23. Light to dark-grey limestones, compact, massively bed-
ded, with lumpy fracture. 40.

24. Light- grey, massive limestones with detrital interbeds.
Chipping fracture. Sometimes lumpy., On the surface occur wea-
thering niches. 46 m.

25. Limestones similar to described above (layer 24) but dar-
ker and more extensively banded. A bed of sandy limestones
occur at the top. 22 m.

26. Grey limestones of different shades from dark to light.
Massive, with interbeds of detrital limestones. Make up a low-
angle armoured slope. 24 m.

27. Light-grey, compact, massive, sometimes detritic limes-
tones. Semi-conchoidal fracture. Cryptocrystalline texture. 87
84
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Stop 4
Cretaceous System. Lower Series

Only the Berriasian-Lower Barremian deposits outcrop in
the vicinity of the lake Kou. They consist of carbonate and
carbonate-terrigenous sediments of marine origin, rich in frag-
ments of numerous fossil invertebrates.

The Jurassic-Cretaceous boundary is conventionally fixed at
the junction beds of Ellyderi dolomite formatoin and Kou marly-
limestone formation, yielding faunal remnantes of berriasian.

The Kou formation (Berriasian-Early Valanginian), 168 m.

Member I. In the bottom of the left slope of the Inzherli
gorge outcrop dark marls, yellow-grey sandstones, clastic, detri-
tic and pelitomorphic limestones. 49 m. Septaliforia semenovi
Mois., Toxaster granosus Orb. var. kouensis Lobatch, Arcomy-
tilus couloni Marcou and mono-debris of Lopha rectangularis
Roeni. characterize the member.

Extension of the outcrop is traced in the right slope of the
gorge.

Member II. Dark to black clayey limestones and platy marls.
At the bottom- band (2.2 m) of dingy dark-grey aleurolites,
faintly clayey limestones with glauconite. 74 m. Richly fossili-
ferous: bivalves, gastropods, bryozoans, echinoids, etc.

The most characteristic and abundant are echinoids of Toxas-
ter granosus Orb. var. kouensis Lobatch., Arcomytilus couloni
Marcou, Buchia volgensis Lah., B. terebratuloides Lah., Myop-
horella loewinsonlessingi Renng.

Member 111. Dark-grey, faintly brown limestones. 37 m.
Numerous fossils. Most common are Buchia cf. crassicolis (Keis.),
Buchia volgensis Lah.

Stop 5

The -Indzherev formation (Valanginian — beginning of
Hauterivian). 129 m.

M:=mber IV. Calcareous aleurolites and calcareous, clayey,
ateurolitic sandstones, dark, massive, occasionally with fine-fi-
brous baading. 35 m. Most common is Lima fauna, sometimes
exclusive, Lima dubisiensis Pict. et Camp. and other species
characterize the member. Assemblage includes Buchia unschen-
sis Pavl.

Member V. Alternating calcareous, black, fine-grained sand-
stones, clayey aleurolites and oyster beds (0.4 —1.1 m.) 23 m.
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In addition to oysters, found in exclusive concentrations, the
sequence contains bryozoans.

Member VI. Dark-grey, greenish, calcareous— clayey, quar-
tzyglauconitic, friable-weathered aleurolites. Oyster bed in the
middle. 51 m. Rare ammonites of the genus Endemoceras.

Member VII. Yellow-grey calcareous aleurolites are followed
upward by calcareous aleurolitic sandstones, crowned by grey
clayey aleurolites. 20 m. The bottom of the member is marked
by horizon, containing Pholadomya minuta Lor. Pholadomya
gillieroni Pict. et Camp. Reported single Endemoceras oxygo-
nium Neum. et Uhl.

Stop 6
The Bakharden jormation (Hauterivian). 263 m,

Member VIII. Banded aleurolitic limestones. 53. m Lower-
most marking horizon consists of essentially calcareous aleuro-
lites with numerous remnants of brachiopods (Belbekella acuta
Quen. and other species), bivalves and irregular echinoids.
Occur Leopoldia aff. castellanensis Orb. and L. cf. leenhardti
Kil.

Member IX. Outcrops in cuesta crest. Grey and light-grey
dolomitic limestones, massive, with solitary interbeds of dolomi-
tes, pelitomorphic and algal limestones. 68 m.

Members X and XI. Make up a monocline eastern slope of
cuesta,

Member X. Alternating beds of limestones (1—8 m): hard
dark, aphanitic, bituminous or detrito-clastic. 95 m.

Member XI. Grey oolithic limestones, oolitho-clastic and
detrito-clastic, unidirectional cross-bedding, 47 m. This interval
is characterized by echiroids and briozoans found in matrix with
algal oncolites, numerous Belbekella kiparisovae Moiss. and B.
kerisensis Moiss.

Stop 7

The Khan Keriz formation (Late Hauterivian) 406 m,

In the channel of the gorge the clayey aleurolites of mem-
ber XII sharply rest on the limestones of member XI. Member
XII outcrops in the right slope of a gorge next to Inzherli from
the east. Section is exposed through the whole slope to the
very top. The basal beds are composed of grey-greenish-blue,
yellow-grey clayey aleurolites or greenish-blue-grey, someti-
mes pinkish, cross-bedded sandstones. Pink sandstones have
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ripple marks. The upper part is represented by rhythmic alter-
nation of dark-grey aleuriticargillites with dark-blue-grey sandy,
unidirectionally cross-bedded limestones. 130 m. Matrix of bryo-
zoans and brachiopods with Aetostreon tuberculiferum Koch et
Dunk.

Member XIII. Cross-bedded, oolithic, sandy limestones. 86 m.
Rich in bryozoans, some beds are crowded with invertebrates
Cyclothyris multiformis Roem., C. kerisensis Moiss., Chlamys
goldfussi Desh., Pleurotomaria borgueti Lor. and others.

Member XIV. Outcrops in the right slope of the gorge second
to Inzherli. Composed of strata with rhythmic alternation of
green-grey and blue-grey argillites, calcareous aleurolites and
sandstones. 46 m. The basal part comprises a bed of shelly
limestones with remnants of brachiopods Belbekella lata Orb.,
Sellithyris sella Sow., etc., bivalves Modiola reversa Orb.,
Pholadomya gigantea Sow. and echinoids Toxaster retusus Lam.,
Pseudoplopodia transcaspia Renng.

Member XV Occupies the crest of cuesta-like ridge. Repre-
sents alternating massive or thick-plated limestones, oolitic argi-
llites and interbeds of limestones with bryozoans and algal rem-
nants and dolomites. 58 m.

Member XVI. Composed of grey, oolithic, aphanitic, thick-
plated limestones with veilets of cross-beded limestones and
sandstones. 46 m.

Members XIV—XVI are outcroped in the slopes of the two
next cirque-like gorges composing plicated folds. The eastern
slope of the second ,cirque* comprises the Lower Barremian
limestones. Its apparent thickness is about 200 m, the upper-
most part is concealed by overburden. In the section prevail
grey oolithic or clastic limestones, occur pelitomorphic, aphanitic
and detritic varietes. According to prevalent varieties there are
distinguished four litho-stratigraphical members: from XVII to XX,
They are rich in faunal remnants, detritus, algalconcretions.
Characteristic of these beds are large foraminiferas Orbitolina
delicata Hens., Dictyoconus walnutensis Carsey, bivalves Turk-
menia balkhanensis Krimh., Rudistae, Neithea morrisi Pict. et
Camp., echinoids Heteraster renngarteni Poretzk.

Stop 8
The underground lake Kou

The lake and spring of the same name occur in a single
block of the Upper Jurassic—Lower Cretaceous sediments boun-
ded by two crossfaults, The distance between the lake and the
spring is 800 m, they both have the same absolute marks.
There is an aquifuge between the Jurassic water-bearing sedi-
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ments with a lake inserted in them, and the Hauterivian ac-
cumulations comprising the spring. Hence, direct hydraulic
link of these two water units is possible through the fault
zone, intersecting the whole block from the north-east.

The lake Kou is situated in a cave of carst origin, inserted
into the Upper Jurassic limestones with gypsa lenses. The cave
was formed under the influence of warm (35° to 38°) sulphur
waters rising along the fissures of the ,thermal zone* It opens
to the surface in three windows.

The largest window (2.5X5 m) is used to enter the cave.
This cave is 230 m long, 50 m wide and 15—20 m high. Roof
is rough, there are numerous overhanging limestone blocks.
Floor of the cave gradually lowers south-eastward and is covered
by fallen limestone blocks and a thick coat of guano (bat exc-
remets). The lake is 72 m long, 22 to 30 m wide, 7 to 12 m
deep. Its water level is 60—62 m below the cave entrance.
Water in the lake is transparent with a greenish tint.

Chemical composition of water is as follows:

SO,64 C122 .0 {9_aF_ago
Lake Kou — M2-9 Na 45 Cad6 Mg 19 ph—6-9, t°—35—38° C.

50,62 Cl122
Spring Kou—M2.3 :
pring K Na {4 Ca 35 Mg 19

After visiting the cave and underground lake the group re-
turns back to Ashkhabad.

, ph—6.9. 19—31 °C.

4th day of excursion

6. MAIN ORIENTATIONS OF RESEARCH OF THE DESERT
INSTITUTE

OF THE TURKMEN SSR ACADEMY OF SCIENCES

In January 1962 the Desert Institute was created within the
Turkmen SSR Academy of sciences. Since time of its foundation
the Director has been and now is A, G. Babaev, Corresponding
Member of the USSR Academy of sciences, dotcor of geograp~
hy, outstanding specialist of deserts who gained fame in our
country and abroad by his scientific works.

The desert Institute carries out and coordinates researches in
the following main fields:

— Elaboration of the scientific foundations for the rational
use, reproduction, protection and transformation of the desert
biosphere on the basis of comprehensive research and natural
regionalization.

— Study of the laws governing the formation, regime, ba-
lance and distribution of surface and underground fresh and
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mineralized waters in deserts, and substantiation of their wide-
scale use.

— Study and rational use of the land and climatic resources
of deserts in connection with the transfer of part of the flow from
Northen and Siberian rivers.

— Elaboration of remote sensing techniques for studying
natural conditions and making inventories of the deserts natural
resources.

— Elaboration of the scientific foundations for afforestation
and agricultural development of sandy deserts based upon a use
of high productive sprinklers.

— Elaboration of the e-ological foundations for strengthen-
ning of the fodder base of deserts and evaluation of its quality.

— Elaboration of phytomeliorative and technical means for
combatting wind erosion of sands and sand drifts around various
national economic objects.

— Study of the biological productivity of the desert and its
dominant factors (photosynthesis, biomass, water-balance, drou-
ght- and salt-resistance of plants).

— Evaluation of the economic efficiency of different met-
hods used in desert areas development.

— Analysis and generalization of the world experience in
deserts study antd development.

In the Institue, Repetek sandy desert research station, Nebit-
Dagh agricultural and afforestation experimental station and 4
research points work 121 scientific workers including 3 Ceorres-
ponding Members and 2 Academicians of the Turkmen SSR
Academy of sciences, 62 candidates and 9 doctors of sciences.

At present the Institute contains 4 departments covering 19
research laboratories.

1 The department of sands:

1. the laboratory of shifting sands

2. the laboratory of phytomelioration of sands

3. the laboratory of applied geography

4. the laboratory ,Environment*

5. the laboratory of agricultural development of sands

Il The department of pastures:

6. the laboratory of pastures ecology
7. the laboratory of fodder resources

Il The department of land and water resources:

8. the latoratory of land resources

9. the laboratory of water resources

10. the laboratory of deserts biogeochemistry
11. the laboraory of mineralzed water use
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12. the laboratory of climatology

13. the analytical laboratory

14. the laboratory of economic problems of the transfer of
the Middle region waters

IV Scientific — organization department:

15. the laboratory of aerocosmic methods

16. the laboratory of economics of deserts development
17. the laboratory of nature conservation

18. the laboratory of scientific and technical fnformation
19. the laboratory of international scientific projects

More than 80 % of the investigatiouns carried out by the
institute are of All-Union significance being dealt with Middle
Asia and Kazakhstan deserts. The ones include compilation of
the deserts pastures and hay meadows map, elaboration of scien-
tific principles of building up of perennial autumn-winter pastu-
res in deserts, phytomelioration and agricultural development of
sands; study of wind-sand flows movement regularities aimed at
elaboration of engineer means of protection of industrial and
agricultural objects against sand drift and their blowing out.

A number of scientists from the Institute, who had worked
out the theory and tecihnology of the desert pastures enriciment,
introduced the ones into a wide-scale practice of the Middle
Asian astrakhan sheep breeding, were awarded the USSR State
Prize in 1981.

Within the Institute there was organized the Scientific Coun-
cil on the problem ,Multiple—purposes study and development
of desert areas of the Middle Asia and Kazakhstan“ whicn en-
tered 39 prominent desert-scientists of our country. The Scienti-
fic Council coordinates the work of over 80 Researcn Institutes
engaged in the USSR deserts study, conducts the annual coo-
rdination meetings and every 5 years All-Union Conferences in
order to sum up the results of the investigations carried out on
this problem as well as reveal the forthcoming objectives and
discuss methodical questions.

Since 1967 the Institute has been publishing the Al-Union
Journal ,Problems of desert development“, 6 issues per year.
This one is the only periodical in the country dealt with resear-
ches and development experiences of desert areas in USSR and
abroad.

7. KARA-KUM CANAL NAMED AFTER V. I. LENIN

The Kara-Kum canal (KKC) named after V. 1. Lenin realizes
the local people’s long dream on developing of the poor-wa-
tered South Turkmenistan owing to the transfer of the part of
the Amu Darya flow. Local water resources of this area permi-
ted to irrigate less than 4% of the available lands. KKC cros-
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ses the Murgab and Tedzhen river basins, western regions with
developed industry which have far perspectives of its further
development (oil and gas output, chemistry etc.), the one comes
to an end in the dry—subtropical regions.

Since XVIII century the history had brought us numerous
schemes of the Kara-Kum irrigation. This problem has stired the
politicians, scientists and engineers. Nevertheless the economic
resources and technical possibilities of the country of that time
did not permit to convert into a fact such grandiose an idea as
the construction of a canal in desert is.

The Communist Party and Sovet Government had converted
the age-old dream of the Turkmen people into a reality. The
ample hydrotechnical construction had began in the Turkmenis-
tan which resulted in marked expansion of the irrigated lands.
Among the irrigation systems digged out the most remarkable
was tie Kara-Kum canal named after V I. Lenin. With regard
to both the degree of favorable changes and rate of its digging
out the KKC has no equal in the world. Thus the KKC waters
the vast area of the South Turkmenistan which equals the 1/3
area of the Republic. To-day the Amu Daryva water is brought to
the Murgab and Tedzhen oasis, pied Kopet Dagh plain and in-
dustrial regions of the Western Turkmenistan. The length of the
KKC open water route from the head discharge poinits on Amu
Darya river and Bassaga settlement to Kazandzhik town is about
1200 km. To water pastures and irrigate lands of Central *Kara
Kum the waters of KKC are brought through 100 km water con-
duit* Ashkhabad—Erbent* The 150 km conduit brings the Amu
Darya water from Kazandzhik to Nebit-Dagn town thus changing
radically the problem of this town water supply and irrigation.

As for geological aspect the area controlled by KKC is
represented by Quaternary and Tertiary deposits, the latters
being covered by the Quaternary deposits come to the day sur-
face very rarely, they are, as a rule, out of the thickness of
the canal’s technogene impact. The Quaternary deposits cut by
the canal are of continental type, the formation of which are
related with the work of the fore-Amu Darya and northern-Af-
ghan rivers (in the environs of the Obruchev steppe), the fore-
Murgab, fore-Tedzhen, rivers and rivulets running from nort-
hern and western slopes of the Kopet-Dagh, the fore-Atrek.
The Youngest surface deposits are formed under the man’s im-
pact (called as irrigational layer),

The hydrological situation along the KKC is characterized by
everywhere presence of the ground waters of mixed minera-
lization ranging from fresh waters to highly mineralized ones.
The underground waters following the canal are the part of
the vast Kara-Kum underground flow whica moves towards
west at a rate of | to I,5m/year, its average inclination varying
from 0.006 to 0.0008. On the whole the irrigated massives are
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confined to practically undrained area which demands the drai-
nage practice to be carried out while being irrigatied.

About 60% of the total population of the Republic live wi-
thin the KKC belt, 656% of its industrial production is produced
here, the contribution level of such branches as fuel, energetic,
glass ones and that of building materials is even more higher
(up to 90%). 2/3 of the agricultural production is produced here
including the production of the most valuable varieties of the
fine-fibre cotton: fruits, vine, vegetables and melons are grown
here as well.

The largest towns of the Republic are located here: Ashkha-
bad, Mary, Tedzhen, Bezmein, Kizyl-Arvat, Kazandzhik, Nebit-
Dagh.

The KKC had resolved a cluster of problems: irrigation of
lands, water supply of rangelands, towns and settlements toget-
her with building up of the health resorts, agricultural local ba-
sis around the towns and development of fisheries, navigation.

At present the canal’s water course is led as far as Kazan-
dzhik town where the construction of the head water pumping
stations and purification systems of the long water conduit ,Ka-
zandzhik-Nebitdagh“ is completed through which the Amu Darya
water is brougt to the capital of the Turkmen oil-industry workers.

The construction of the KKC is now under way with final
aim-to bring water to the waterless areas of the dry subtropics
located in the extreme south-western portion of the Republic
(the Atrek delta) and, through conduits, to Krasnovodsk and
Cheleken towns.

According to the specialists’ opinion the economic efficien-
cy of the agricultural production grown within the belt cont-
rolled by the KKC is the highest in the Middle Asian Repu-
blics. But the role of KKC in grandiose changes in the way of
life of about half of the Republic’s population living in this belt
is not limited by economic indices. Centres of the earliest civili-
zations go through the unprecedented rebirth: new cities, Soviet
and collective farms, settlements are built up; both agricultural
and industrial productions are created-the basis of the abundance
for the welfare of the present and future generations of the So-
viet people. That is why the KKC is the national prize of the
Turkmen and all Soviet people.

Sth day of Excursion
8. ROUTE TO KARRYKUL

(a field base of the Geological Institute, Turkmen SSR
Academy of sciences)

The objects of this route are geomorphology and modern
geological processes in Central (Nizmennie) Kara-Kum and uti-
lization of local waters in arid climate.
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The route comes north along the piedmont plain of Kopet
Dagh to Nizmennie Kara-Kum. It crosses Pre-Kopet Dagh fore-
deep and terminates at the southern slope of the Turanian plate

During Neogene-Anthropogene Pre-Kopet Dagh trough was
a base level of erosion that stimulated the development of ac-
cumulation plains of different ages. It was favoured by discon-
tinuous modern tectonic movements which caused raising of the
trough’s inner slope. Nowadays this slope represents an elevated
piedmont plain slightly inclined to the north.

A low alluvial-proluvial plain formed in the Late Pleistocene-
Holocene lies north of the elevated piedmont and its younger
Holocene part is confined to the trough axis. From south to
north the plain is getting younger due to corresponding dis-
placement of Pre-Kopet Dagh trough axis which provoked sub-
aerial river deltas migration in that direction.

A small sandy block upstands above a low alluvial-proluvial
plain near the Ovadan Tepe hummock. This is an outlier of the
Middle-Early Pleistocene plain, which has remained in sublati-
tudinal rampart-like uplift. North of the sandy block lies the
Late Pleistocene proluvial-deltic plain. Here, one can see pro-
luvial accumulations and also well-graded, finegrained sandy
loessial and clayey sediments similar to deltic accumulations of
the river Tedzhen. It is assumed that here the Tedzhen delta
conflow with Kopet Dagh alluvia-proluvial plain. This zone has
a hummock-and-hollow topography, Hummocks are ridgy, ancho-
red with vegetation. Hollow sides are essentially gentle. In the
northern plain are clearly defined small sandy ridges.

The route proceeds along the Middle Pleistocene delta of
the river Tedzhen. It has roughly ridged terrain which initially
suggests influence of erosion and in the course of subsequent
development up-to-now—actions of desert denudation, weathering,
deflation. At modern stage terrain development is controlled by
aeolian processes, provoked by arid climate. Construction of the Kara
Kum canal has sharply changed the landscape. Large oasis came
into teing, its poorly hilled sandy lands adopted for irrigation
farming. Here, tecnical crops, fruits and melons are successfully
cultivated.

Stop 1

Against the tackground of piecmont plain one can clearly
see short submeridional ridges, hollows and hills. The hollow
floors are covered in places with lacustrine deposits. The dep-
ths of denucational dissection are 10—12 m. Submeridional col-
linear depressions crossing sand tlocks are common, represen-
ting intermittent valley of paleorivers.
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Stop 2

Karrykul is a pilot base for experiments on the efficient use
of local drainage in deserts by creating artificial fresh underg-
round water aquifers. The base is situated 60 km out of Ash-
khabad, in southern Central Kara-Kum.

The terrain is roughly characterized by ridges. Ridges inliers
of the Late Pleistocene deltic deposits of the river Tedzhen, are
separated by takyrs. The ridges are assumed to be formed after
Early through Late Pleistocene. At the end of the Middle Pleis-
tocene Karrykul area has experienced upstanding. Prolonged de-
nudation, chiefly erosion, to a lesser degree deflation, strongly
dissected the territory and produced compound ridges and dep-
ressions. Late pleistocene is characterized by predominance of
accumulation processes. At that time the interridge hollows have
been infilled with deltic accumulations of the river Tedzhen,
which later have become the floors of takyrs, Karrykul takyr
among them. Ridges and interridge depressions were influenced
by Holocene denudation processes, mainly aeolic. Sides and
planes of ridges demonstrate defletion hollows, subsidiary rid-
ges and hummocks. The surface of inter-ridge takyrs is splitted
by moulds into separate blocks, which look like stretched out,
flattened basins. Takyrs are covered with clayey or loam crusts,
splitted into plates. As the clayey substance of takyr surface has
a high water-retaining property takyrs serve as excellent water
reservoirs. Since ancient times takyrs have teen used by local
ihabitants as fresh water hydrogeological objects. Domestic irri-
gation systems and waterworks existed in many of {akyrs and
provided water-supply storage.

Flattened surface of the Karrykul takyr favours the develop-
ment of occasional freshets after heavy rains. Till the pilot sta-
tion has been organized the catchment area of takyr was 3 squ-
are km. Since the training wall has been constructed the catch-
ment area has decreased down to 1.75 square kilometres. West
and east, takyr is bounded by sandy hills with barkhans at the
tops. On the sides of ridges and in the periphery of takyr grow
bushes and grass.

Capacity of recharge basin, constructed under water develop-
ment project, was not enough to contain all water of freshets
and much water concentrated in catchment area. It resulted in
wetting of takyr surface and favoured growing of vegetation
that, in turn, worsened the runoff conditions in takyr. Measures
were taken to discharge water from the test site and to clear
takyr of vegetation and sand at regular intervals. Takyr has a
low lengthwise gradient from south- east to north-west ranging
from 0.0006 to 0.0016. There exist also lateral gradient, resul-
ting in running off water through tranches. Aeration zone is
represented by the Upper Pleistocene alluvio-deltic accumulati-
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ons of the rivers Tedzhen and Fore-Amu Darya (Kara-Kum for-
mation). Its total thickness is 15 m. Alluvio-deltic accumulations
of Tedzhen are represented by beds of yellow, vyellow-grey,
fine-grained sands alternating with sandy loams, loams and brown
clays. Clayey interbeds form lenses, their thickness ranges from
0.3 to 1.0 m Soil heterogeneity in the zone of aeration produce
changes of drainage coefficient through the strata from 02 to
2.5 m per 24 hours. Weighted average drainage coefficient for
the wholé zone of aeration amounts to 1.26 m per 24 hours.
Moisture from the upper horizons (here the bottom of recharge
basin) is sinking through the zone of aeration into the place of
concentration (saline underground water level) thus affecting salt
content in the soil which is assessed as 205 tons. Initial salini-
zation of soil in the zone of aeration is of a sulphate-sodium
type.

pZone of saturation (aquifer) is represenied by deposits of the
Kara-Kum formation, composed of fine-to-coarse-grained sands
interbedded with clays and loams. Aquifer rests on the local
aquifuge—a first comparatively thick ted of clays (2 m) situated
at a depth of 30 m from the top of the sectton. Aquifer is abo-
ut 15 m thick. This zone has a numter of underground water
reservoirs. Their existance allows to recharge and store water
of the surface run-off from takyr.

Ground waters are very common in the discussed area,
though have they different chemical composition, salt content and
depth of occurence. On the whole, water contains more than
20 g per litre of salts, it is of a chloride-sodium type and oc-
curs at the depths of 14—15 m.

Prior to beginning of experiments ground waters in Karrykul
had comparatively constant salt content, ranging from 20 to 21
grammes per litre and chloride-sodium chemical composition
through the whole aquifer. Dipping of ground waters changed
the salt content essentially. Pilot operations, by which surface
run-off from takyr was added to underground natural reservoirs,
have shown that it would be possible for a 3—4 year period to
develop artificial water storage in underground lenses, large
enough to secure water supply for stock-raising at distant pastu-
res.

6th day of Excursion

Summing up the results of the Excursion, its participance re-
ception by the governing body of the Turkmen Reputlican Or-
ganising Commitee of the XXVII IGC.

7th day of Escarsion

Flight from Ashkhabad to Moscow.
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