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BBO/JIHAA YACTD

[TyreBoguTens cocTaBieH B IIPOLECCE IOATOTOBKM K MeEXIyHapOJHOMY IOJIEBOMY
coBelaHuIo "BepXHeNeBOHCKHME M KaMEHHOYTOJIbHbIE KapOOHATHbIE MOCTPOMKU U CTPAaTOTHIIBI
rpaHull”" U SKCKYPCHH IO BEPXHEIECBOHCKO-KAMEHHOYTOJIBHBIM pU(OTEHHBIM IMOCTPOHKaM B TOpax
bonemoit Kaparay (IOxnbnii Kaszaxcran), KOTOpble MPOBOIATCS TIOJ OSTHUAOU LLU.G.S.
MexTyHapOHOH MOJKOMICCHH IO cTpaTurpaduu KapOoHa.

Kazaxcrtan pacnonokeH B LEHTpe EBpa3suiickoro KOHTHMHEHTa M TPaHUYUT Ha CEBEpPE C
Poccuiickoit @enepanuii, Ha 0ro-soctoke ¢ Kuraem, Ha rore ¢ KeipreizcranoMm, TypkmeHuctanom
n Y30ekuctanom (pucyHok 1). Ilo BenwmumHe TeppuTopus 3aHuMaeT 9 mecto B Mupe. OOmias
miomaas tepputopun 2 724,9 TeIC. kM’ Kasaxcran Gorar CBOMMHE MHHEPAIbHO-CHIPHEBBIMU
pecypcamu, HMMEET OTpOMHBIE 3amachl HEPTH M Tas3a, pa3HOOOpa3HBIX METAIUYECKHX U
HEMETAJUIMYECKUX TOJIE3HBIX HCKomaeMbiX. Tepputoputo Kazaxcrana, B OCHOBHOM, CEBEpPHYIO,
LEHTPAIbHYI0 M 3alaJHyl0 YacTH 3aHUMalT cTenu. Ha ceBepo-3amane  pacronoKeHbI
Myramkapckue ropsl, Ha ceBepo-Boctoke Unnruc-TapbaraTaiickue ropel, B LEHTPE TOPbI YIIbITAY.
Ha roro-socrounoii uactu Kazaxcrana mnpotsaruBaroTcs: ropHbii nosic JKerbicy Amnaray

(Konrapckuii Anatay), Tepuckeit Anaray, Kynreir Anartay, Uneckuit Anaray, Tanacckuii Anaray,
ropHslif nosic Tanacckuit Anaray npogoikaer xpeder Kaparay.
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1- KypamypyH (K); 2 - Akyrok (AK); 3 - Kaiinap (KA); 4 - Bemapsik (B); 5 - XKeprancaii (ZR); 6 -
Ymo3ens (O); 7 - Aktobe (AT); 8 - Kaukypran (ZH); 9 - lllept (SH); 10 - baiimkancaii; 11 - Yram
Pucynok 1 - Ctparurpaduueckue pa3pe3sl U TOUKH 0TOOpa 00pa3ioB B ropax boismoii Kapatay u Yram
IOxHoro Kazaxcrana (B.I'. 3emnonuk, I'.E. Kyk, B.I". Kemuyxuukos, B.f. Xaiimuna u np., 2002)
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Iopuerii xpeber Kapatay pacnonoxen Ha tore teppuropuu Kazaxcrana. OH sBuseTcs
BaYKHBIM TOPHOIIPOMBINITIEHHBIM KoMILiekcoM Kaszaxcrana, rie pa3pabaTbIBalOTCs MECTOPOXKICHUS
CBHUHIIA, ITUHKA, (POCHOPUTOB M APYruX MOJE3HBIX HCKomaeMmbiX. Kaparay 3aHMMaeT BHEUIHIOIO,
0ro-3anajgHyro 4dacte naineozousa Kazaxcrana [1]. bonwsmoit Kapartay siBisieTcss yHHUKaJdbHBIM
PETMOHOM JIJIsl U3yUCHHS TIOBEACHUS KOMIUIEKCOB (popaMUHU(EPOBBIX 30H M X COCTaBa HE TOJIBKO
B BEPTUKAJIBHON IOCIEAOBATEIbHOCTH OTJIOKEHUM, HO B JIATEPAJIbHOM pPaclpOCTPaHEHUH, B
3aBUCUMOCTH OT OOCTaHOBOK JpPEBHET0 KapOOHATHOTO HAKOIJICHHA. 3/1eCh BCTPEYAIOTCS
cnenyromue (aruanbHbie 00CTaHOBKH (HOPMHUPOBaHMS KapOOHATHOMU M1aTopmbl: 1mienbda, pudos,
CKJIOHA U O6acceifHOBOM BIaauHbI [2].

Crpykrypsl KapaTayCkoro Ckiagyaroro peruoHa, IPOCTHUPAIOIIUECS B CEBEPO-3aIaHOM
HanpasieHuu O6oiee yem Ha 400 kM, rpaHuyaT Ha foro-3amane ¢ ChIpAapbHHCKON BINAAMHOM, Ha
ceBepe-BacToke- ¢ Capeicyiickoil. [Tocneansis Ha ceBepe OTESAET PETHOH OT YJIBITAYCKOrO paioHa
Hentpansuoro Kazaxcrana. Ha roro-soctoke Kaparay mponomkaercs B crpykrypax CpeanHHOTO
Tsaup-1lans. FOro-3anagnas rpanuna Kaparay npoxoaut no CelpJapbUHCKOMY, CEBEPO-BOCTOUYHAs
— no baiikagamckomy pasiiomam, NOrpeOeHHBIM 01 IUIAT(POPMEHHBIM YEXJIOM ME30305-KaiiHO030s1.
Xpeber Kapatay nmeer aBe mapasienbHble Tpsaasl. bonbias 3amagnas rpsga u Manseiii Kaparay,
BoctouHas rpsaga. [IporspkenHocts xpebta 420 kM. bompmiodr Kaparay mpotsruBaercsi ¢ 10ro-
BOCTOKA Ha I0T0-3aI1a/]1, caMble BbICOKHE 0TMETKHU bonbiioro Kaparay - ropel beccasz 2176 m, u ropa
Mpebxkbiiksel 1770M, ocTayibHast OOJbIIasi 4acTh IUIATOOOPA3HOTO BOJOpPA3Zeiia HAXOAUTCS Ha
BbicoTax 1500-1700m. Mansiii Kaparay BbIpakeH O4€Hb PE3KO, paCWICHEH Ha OTACNIbHBIE T'PS/bI
IIPOJOJBHBIMU JlenipeccussMu - bonbiekapoiickoil, Manokapoiickol, Axcalickod. bounbiioit
Kaparay u Mansiii Kaparay paznensercs Koxxorckum paznomom [3]. Bepxnenaiieo3zolickue
ornoxkenuss bonpmoro Kapartay mnorpyxkaroTcs Ha [oro-zamaja moj  IUIAT(POPMEHHBIA 4YeXOll
ChIpapbHUHCKOW BIIAUHBI (PUCYHOK 2).

B myreBomuTene ommcaHbl Haumoliee MPEACTaBUTENIBHBIC pa3pesbl ¢ pudaMu, KOTOPBIE 4acTo
CITy>KaT pe3epByapamu Juis HedTH 1 raza. Onucansl noapudossle, prudoBbie 1 HaPHU(POBBIE OTIOKEHHS
paspe3oB Akrobe, Kapamypyn, Kanakopran, lllepr nu Akyrok (pucyHok 3). Omnucanue pa3pes3os
MIPOU3BECHO C UCIOIb30BAaHUEM PE3YIbTaTOB PadOT MPOIIIBIX JIET.

BBogHas wacTh IMyTEBOAUTENSA, MCTOPHUSI TEOJIOTMUECKOTO0 U MaJIEOHTOJIOTHYECKOIro
u3yueHus, crpaturpadus QamMeHCKO-KaMEHHOYTOJIbHBIX OTJIokeHHH bonpmoro Kaparay u
pudoobpasoBanue  Hanucanbl JKalimunoit B.Sl. Omnucanume paspeza AxkroOe NpUBEIEHO IO
matepuanam bysteimkuHa B.M., T'ony6 JI.SI. Paspe3 Kapamypyn omnucan 3opunbiM A.E. un
EnpnukoBeiMm J[.H. Onucanue paszpesa XKanaxopran mnpuBeneHo mno martepuanam [ony6o JIA.,
bysreiuknaa B.M., 3opuna A.E. Pazpe3 Illepr ommcan JKaiimunon B.f. ¢ npusiedeHunem
MarepuaioB Kyka I'.E. Onucanue paspesa Akyrok mpousBeeHo o marepuaiam JKavimunoii B.SA. u
Kyxka I'.E. Henocraronue mMarepuansl Mo ONMUMCaHUIO pa3pe3oB B3sThl U3 MoHorpaduit Kyk I'.E. n
ap. [4] u 3emnonuk B. u qp. [5]. ®opamunudepsr u Bogopocnu onpenensuia Kaiimuna B.S., u3
paspesa XKanaxopran ¢opamunugeps: onpenensuia [llesuenko H.JI. KoHomoHTHI mpuBeneHsl MO
onpeneneHusM lluakapesa I'.E., 6paxuononsi-no onpenenenusm CepreeBoii JI.B.

DOTONOKYMEHTALMSI Pa3pe30B OCYLIECTBIUIACH NMPH BbINOIHEHMH mporpammsl CRADA
[4,5]. doTorpadmpoBaHuE OPraHUYECKHX OCTATKOB W JIUTOJIOTHUYECKHUX OCOOEHHOCTEH MOpOJ
BoimonHeHo JKaiimuuoit B.SI. u ®aspimoeiMm E.M. CoctaBnenue (HoTOTaOMUIl U OMUCAHUA K HUM
npousBeneHo Kaitmunoit B.S. m IllaGamunoit JI.B. Kocmuueckue CHUMKH OQOpPMIIEHBI U
npenocraBiensl  PaspuioBbiM  E.M. KommbrepHoe odopmiienue rpaduyeckux MarepHuaioB
npoBoawioch [ladanunoit JI.B. wu Ilpuxonpko J.B. KommanoBka u odopmieHne myTeBOAUTENS
BbinosHeHo Mycuno#t 3.C. u Hlabanunoii JI.B.

ABTOpBI BBIpaXKalOT CBOIO OJAroJapHOCTh 3a TMOJE€3HbIE COBEThl IPH COCTaBICHHUH
nyresoauTens aupekropy Mucruryra reonorndyeckux Hayk uMm. K.M. Carnaesa Xonraepy I".0K.



1 — MecTa pacrmoyioKeHHs pa3pe30B
(KA- Kapamypyn, AK- Akytok, AT- Akrobe, ZH- )Kanakopran, SH- Illepr)

Pucynox 2 - Pacnonoxxenue ucciaeayeMbIX pa3pe3oB
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1 UCTOPUA I'EOJIOI'HYECKOI'O U MAJIEOHTOJIOITHMYECKOI'O U3YYEHUSA
XPEBTA BOJIBIIIONA KAPATAY

I'eonornueckoe nzyuenue Kaparay Hadasioch BO BTOpOH MmojoBUHE XIX Beka M CBA3AHO C
MMeHaMH u3BecTHbhIX pycckux reosoroB H.A. Cesepuena, A.C. Tatapunosa, I'.J[. PomanoBckoro u
N.B. MymikeroBa. OcHoBbl reosioruu Kaparay 3anoxkens! Tpynamu B.U1. Bebepa, JI.H. HaimBkuna,
H.JI. By6muuenko, H.A. JlopodeeBa, C.I'. AnkmnoBuya, B.®D. becnamoBa u MHOTUX ApPYTUX.
[IepBbie cBeAeHUsI O KAMEHHOYTOJIBHBIX OTJIOXKEeHUsIX B b. Kaparay nomyyenst 1.B. MynikeToBbIM
u I'.JI. PomanoBckum B 1878-1911r.1.

TexToHnueckoe crpoenne Kaparay paccMaTpuBalioch MHOTMMM HCCIIENOBATEISIMUA B CBSI3HU C
n3yyeHneM Kaszaxcrana u comnpeznenbHbIx pailoHoB CpenHeld Asum B nenom U Kaparay B yacTHOCTH,
(Taymmkui, 1936, 1937, 1971a; becnianos, 1971, 1975; Kaccun, 1934a, 6, 1938, 1947, 1952; Mamkapa,
1938, 1939; Maxkapsrues, [1azunosa, 1963, 1973; Hukonaes, 1933, 1959, 1961; Tekronnueckas kapra
CCCP, 1957, 1966; Texronuueckas kapra., 1965, 1967, 1976; 1954, 1962 u ap; Apmak, 1970, 1971;
AOmynuH, 3aiiues u ap., 1973; A6xymun, 1979; A6aymun, nerus, 1983 u ap) [ 6,7].

[TepBonavansuo JI.M. Paysep-Uepnoycosoit (1948), mozxe H.C. Jlebeneoit (1956), E.A.
Petitiuarep (1959) Obumn oOHapykeHbl (popamuHu(pEpsl B pa3pe3ax kapOoHa lLleHTpambHOTO
Kazaxcrana, O.U. borym u O.B. FOdeperbim (1962) - B bonbmom Kaparay [7]. Cucremaruueckoe
m3yuenne Qopamunudep B Kazaxcrane nagwato M.M. MapdenkoBoid. [lonydeHHbIC aaHHBIE
no3BoyuiH eif B 1969 rony BnepBbie pa3padboraTh o GpopaMuHH(pEpaM 30HATBHYIO IIKaTy KapOoHa
Kazaxcrana u yTo4yHHTH cTpaTUrpauuecKkiue cxembl 5 KpymHbIX perrnoHoB FOxHoro Kaszaxcrana,
KOTOpBIE BOILILUIU B cxeMy cTpaturpaduu kapoona Kazaxcrana, npunsryto Ha mienyme MCK CCCP
[8]. Pa3pe3 kapOona bonwinoro Kaparay xak Hanbosee MoaHbIM U ASTAIBHO U3YYCHHBIA TPUHSAT B
KauecTBE CTPATOTUNHUYECKOro [8]. DTU cXeMbl YAOBIETBOPSUIM TPEOOBAaHUSM KOHAMIIMOHHOTO
KpynHoMaciITabHoro kaptuposanus 10 90-x ronoB XX Beka.

Mmuorue rogsl, eme co BpemeH H.I'. Kaccuna m P.A. bopykaeBa, akTMBHOE H3y4eHHE
cTpaturpadpun M TaleoHTONOrMM naneo3os Kapartay sBnsuioch OJHHMM W3 HallpaBICHUH B
Wuctutyre reonornueckux Hayk um. K.M. Carnaesa. IIpn 5TOM TpaaWLIMOHHO CTAaBUJINCH 3a7adu
KaK pPETMOHAJIBHOTO XapakTepa, UMEIOUIMe 1elbl0  pa3paboTKy M COBEPIICHCTBOBAaHUE
PErMOHANBHBIX CTpAaTUTpadUUYECcKUX CXeM, Tak U Oosee oOlIMe, CBI3aHHbIE C COBEPLICHCTBOBAaHUEM
MexnaynapoaHoii crpaturpaduueckoit mkansl [8,9]. M.M. MapdenkoBoit ObUTH pacUICHEHBI
OTJIOKEHHUsI KAMEHOYTOJIBHOM CHCTEMBI U BBIIETICHBI HOBbIE OMOCTpaTUrpaduyeckue ropu3oHThl. B
1986 r 3TH ropu3oHTHl Ha KazaxcTtaHcKoM cTpaTUrpa@uueckoM coBelaHuu npuHsATHI [10].

I'eonornuecknum kaptupoBaHueM bosbmoro Kaparay sanumanuce B 1960-70 rr. O.C.
Kuuman, H.H. Cesprorun, 2.T. TypcyHkynoB (HeonyOauKkoBaHHbIE (DOHIOBBIE TaHHBIE).

C 1987 no 1996 rr. IICO "U3nenuc" u reonoruueckoit cnyx6oit CLLIA noa pykoBoacTBOM
I'.E. Kyka npoBomInch CrienuaaIn3upoBaHHbIE UCCIIEIOBaHUS - pa3padaThIBAIUCh MOJIENN O0acCeiiHOB
kapOonatHoro ocaakoHakorieHust (CRADA - mnporpamMMa KoONepaTHBHBIX —HCCIEIOBaHUN
JIEBOHCKO-KaMEHHOYTOJBHBIX OTJIOKEeHHUI B Topax bombmoi Kaparay u xpedte Tamaco-Yram). B
ATHX HCCIEOBAHUAX MPUHUMAIM Y4acTHE CIEHATUCTbl M3 KPYMHEUIIMX HEPTSIHBIX KOMITaHUH
mupa (Mob6wi, bputum-Ilerponuym, Totan, Amxun, e, Dkccon u ap.). Pabotel mpoBoauIncy
Ha Oaze [louckoBo-chemounoit skcnenuiuu TI'Y FOxkasreonorus ¢ ydactuem reonoroB [ICD
B.I'. ’)KemuyxnukoBa, B.M. bysteiikuna, A.E. 3opuna, B.f. XKainmunoi, J[.B. Anekceesa, JI.4.
I'ony6, E.B. KotoBoit u np. [4,5].

B 1990-x romax paboTel Mo mou3yudeHHIo cTpaturpaduu u majgeoHtonorun xpebra b. Kaparay
o mpopoinkeHsl B.S. XKaiimunboit (dopamunudepsi), JIL.B. CepreeBoii (Opaxuononsr), H.H.
WBanoBoit (kopawisl), FO.A. T'aToBckuM (KOHOJOHTHI TOIPAaHUYHBIX OTJIOKEHUI J€BOHA U KapOOHa).
Crparurpaduio u cenumenrtosioruio mydaau B.M. Bysrenukun, JIA. ['ony6, H.H. Cesprorun, A.E.
3opun, B.I'. JKemuyxxnukoB u i1p . [11].

B nmanbHeiimeMm nponomkaercss uzydeHue crparurpaduu u naigeontonoruu xpeora b. Kaparay
B.A1. Kaiimunoii, C.H. MycranaeBoi, A.b. bait6armoit u XK. benkoii [12].
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2 CTPATUTPA®US JEBOHCKO-KAMEHHOYTOJIBHBIX OTJOXEHUM
XPEBTA BOJIBIIION KAPATAY

2.1 buocrparurpagpuyeckoe pacwieHeHue 1o  ¢opamunudepam  Ppamen-
KaMEHHOYI'0JILHBIX 0TJ10:keHuil boJsbmoro Kaparay
(ITpuBonutcs mo matepuanam B. 5. XKaiimuHoi)

Onpenenenne Bo3pacTa (haMEH-KAMEHHOYTOJBHBIX OTJIOXKEHUH M CTpaTUrpaduueckast
KOppesiusl U1l PerMoHa OCYILECTBIISIACH 110 HECKOJIbKUM TIpymmnaMm (ayHbl, HO B OoJbIeit
cTerneHu 1o GpopaMuHUdepam, ICBOHCKUX OTIIOKEHH - 0 KOHOJIOHTaM H (hopamuHHpepam.

Haubonee monHo xoMrIutekesl ¢gopamuuudep u3ydeHsl B paspe3ax AKylok, JKanakypra,
AkTo0e, Ymo3enb, XKeprancait. OHU BCTpeUeHBI TPAKTUUECKH BO BCEX THIAaX KapOOHATOB, yalle B
[IJTAMOBO-JICTPUTYCOBBIX, OPraHOT€HHO-ACTPUTYCOBBIX, dopaMuHUDEPOBBIX U pEXKE B
aaHUTOBBIX MHKDPO3EPHHUCTBIX HM3BECTHSAKAX. YJAIOCh MPOCICAUTh CMEHY (GopaMHUHH(EPOBBIX
KOMIIIEKCOB MEJIKOBOIHBIX OCAJKOB, B TOHKO3EPHUCTBIX CIOUCTHIX M a(aHHUTOBBIX M3BECTHIKAX
BCTPEYCHbI WHCHTHBIC KOMIUIEKChI (dopamuHHu(dep;, B Pa3HO3EPHUCTHIX  Pa3HOIUIMTYATHIX
KapOOHATHBIX TYPOUIUTAX KOMILJIEKCHI TIEPEOTIOKEHBI.

JleBoHCKasi cucteMma, BepxHuiM otaen, (amenckuit spyc. CocraB (opamMmuHH(EPOBBIX
KOMILIEKCOB B pa3pe3e KapaMmypyH onpeaessiioT cieayromue BUabl: oOHapyx)eHsl Parathurammina
Sp., O4eHb MHOTO Archaesphaera cf. minima Suleimanov, 4.grandis Lipina, A. magna Suleimanov,
Calcishpaera, Radiosphaera, Vicinesphaera cf. squalida Antropov, V. sp., TpUCYTCTBYIOT
Bisphaera irregularis Birina, B. malevkensis Birina, B. sp., Suleimanovella suleimanovi Lipina, S.
sp., Tubeporina sp., Neoarchaesphaera sp., a Ttakxe Irregularina, Salpingothurammina,
Diplosphaerina, Eotuberitina, Rauser-Chernousovaina. Peaxu Tournayellina sp., Septatournayella
sp. u Quasiendothyra.

KamennoyronpHast cucrema. ['paHuiia Mexay JI€BOHCKOM M KaMEHHOYTOJIBHON CHCTeMaMu
MIpUHUMAETCS corylacHo peweHus ['eepienckoro konrpecca 1935 r BOin3u pydeka rOHMaTUTOBBIX
30H Wocklumeria-Gattendorfia [13], HO U3-3a OTCYTCTBUS JAHHBIX 10 AMMOHOH/IESIM U KOHOJJOHTaM
B M3YYEHHBIX pa3pe3ax YUMTHIBAIOTCS JAHHBIC IMapacTPaTOTUIIMYECKOTO paspe3a [ Avesnois s
STPEHCKHUX CJIOEB, TIJ€ OCHOBaHWE KaMEHHOYTOJIbHOM CcHUCTeMbl coBnagaer ¢ Inlb ¢
¢dopamuHH(DEpPOBBIM KOMILIEKCOM, NpeacTaBieHHbIM Earlandia, Chernyshinella, Tournayellina n
noxkuBaromuMu Quasiendothyra v 1p., B OCHOBaHUHU 30HBI OMOCTpATUTPAPUIECKOTO 30HAIBHOTO
crangapta Tournayellina pseudobeata-Chernyshinella [14].

Typueiickuii sipyc, Huxxuuili noabsipyc. 3oua Tournayellina pseudobeata. B pazpese
KapamypyH ocHOBHO# (hOH cocTaBIAIOT OAHOKaMepHble opamuHudepsl. B Oonpmmx kommuecTBax
NPUCYTCTBYIOT Parathurammina dagmarae Suleimanov, P. breviradiosa Reitlinger, P. sp., MHOTO
Radiosphaera basilica Reitlinger, R. ponderosa Reitlinger, Vicinesphaera angulata Antropov.,
Asterosphaera pulchra, A. sp. a Takxke Bisphaera paracompressa Reitlinger, B. irregularis Birina,
Tournayellina pseudobeata Reitlinger et Kulagina, emunwunsie Septatournayella Rauser-
Chernousovaae Lipina u ap.

3ona Bisphaera malevkensis - Earlandia minima. B pa3peze KapamypyH nponomxaroT
pa3BuBaTbcs UW3BeCcTHhIe ¢ (Qamena Septaglomospiranella, Bctpewatrorcs Tournayellina
(Eotournayellina) primitiva Lipina, noBoiabHO 4Yacthl Earlandia (E. minima Birina, E. magna
Lipina). OnHako OCHOBHOM (OH COCTaBISAIOT H3BECTHbIE U B ()aMEHCKHUX OTJIOKEHUSX
oJHOKaMepHble Qopamunudepsl Archaesphaera, Radiosphaera, Calcisphaera, pasnuunvie
Parathurammina (P. cushmani Suleimanov, P. vasiljevae Pojarkov, P. sp.), Suleimanovella,
NPUCYTCTBYIOT Bisphaera (B. minima Birina, B. malevkensis Birina magna, B. malevkensis Birina
nana), Cribrosphaeroides ovalis Pojarkov, Eovolutina tuimasensis Lipina, E. elementa Antropov,
Diplosphaerina maljavkini (Mikhailov), D. magna Pojarkov, Bctpeuarorces Ilrregularina karlensis
Vissarionova, Paracaligella antropovi Lipina, penku Disonella w Bykovella.

3ona Chernyshinella glomiformis - Ch. disputabilis ycrtanoBieHa B pa3pesax
Kanaxopran, Keprancaii, AKyIOK 10 BUJaM-HHCKCaM M COMYTCTBYIOMMM (hopmam. 31eCch, Kpome
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BUJIOB-MHJIEKCOB MIPUCYTCTYYIOT Bisphaera elegans Vissarionova, Paracaligella antropovi Lipina u
ApYyTUE U3 MOJICTHIIAIONINX OTIOKEHUH.

BepxHerypHelickuii noawsipyc, 30Ha Palaeospiroplectammina tchernyshinensis -
Latiendothyra latispiralis. Jta 30Ha xopoiio omnpenensercs B paspe3ax bosbmoro Kapartay mno
MOSIBJICHUIO BHJIOB-MHJIEKCOB - Palaeospiroplectammina tchernyshinensis Lipina u Latiendothyra
latispiralis Lipina. B pa3peze JKanakopraHn BMecTe C BHIaMH HHJCKCAMH B COCTaB KOMILIEKCA
BXOJAT U npyrue Latiendothyra, a taxxe Latiendothyranopsis, Granuliferella cf. granulosa Zeller
u  Endothyra cf. antigua Rauser-Chernousova. 3mech NPHUCYTCTBYIOT H 0oJjiee pPa3BUTHIE
Chernyshinella, Bctpeuatorcs Inflatoendothyra, Planoendothyra cf. deserta Michno. IIponomkaior
MPUCYTCTBOBATh W3BECTHBIC W3 Oosiee ApeBHUX OTIokeHui Tournayellina cf. vulgaris Lipina,
Septaglomospiranella cf- dainae Lipina, S. sp.

B paspese Akylok, Takxke Kak U B JKepraHcaiickoM pa3pese, BMECTe C BUJaMU-UHICKCAMU B
OOJBIIIOM KOJHYECTBE MPHUCYTCTBYIOT Endothyra (E. aff. antiqua Rauser-Chernousova, E. aff.
torquida Zeller, E. paracosvensis Lipina, E. aff. paracrassitheca Michno, E. aff. recta Lipina) u
BMECTE C HUMH XapaktepHbsl Latiendothyra grandis Lipina, L. minima Lipina, L. sp., a TaKxe
Latiendothyranopsis sp., Planoendothyra cf. deserta Michno, Planoendothyra tschikmanica
(Malachova). JloBomsHO penku Plectogyranopsis. 13 mosBuBmuxcs panee (Gpopm HaOIIOIAIOTCS
Tournayellina lobata Lipina, Septabrunsiina, Septaglomospiranella aff. dainae Lipina, Tournayella
discoidea Dain. MHoro opHokamepHbIx (Qopamunudep Bisphaera malevkensis Birina,
Parathurammina, Radiosphaera, Vicinesphaera, Suleimanovella v penkue Auroria.

3oua Tubiendothyra tuberculata. B 1enoMm »Ta 30Ha XOpOIIO TMPOCIEKUBACTCA U
Beiensiercsi B bosnbmiom Kapartay, kak 1O BHIy-MHACKCY, TaK W 1O OOHOBJICHHIO COCTaBa
(dhopaMuHU(HEPOBBIX KOMITJICKCOB.

B Xanakopranckom paspese Bua-unnekc Tubiendothyra tuberculata oOHapyxeH He ObUT U
OJHOMMEHHAs 30HA BBIJEIIEHA TI0 COIMYTCTBYIOIIEMY KOMIUIEKCY. 37ech XapaKTepHBI
MHOT'OYHCIICHHbIE U pa3HooOpasuelie Endothyra (E. paracostifera Lipina, E. paracrassitheca
Michno., E. rjausakensis Tchernyscheva, E. aff. belmasarica Bogusch et Juferev, E. cf. rectiformis
Lipina u ap. Taxxe npucyrctBytoT Laxoendothyra cf. parakosvensis Lipina. U3 ¢opm, koTopsle
MOSIBUWJIMCH paHee B Oojiee IPEBHUX OTIOXKEHUSIX, MPUCYTCTBYIOT Latiendothyra w Planoendothyra.
MomnocTb 30HbI cocTaBisieT 200 MeTpoB.

B paspese Akyrok 3Ta 30Ha BBIACTICHA MO0 HAIMYHIO B OTJIOKEHHUSIX BHUAa-WHACKCA
Tubiendothyra tuberculata n 1o CONMyTCTBYIOIEMY KOMIUIEKCY, Ul KOTOPOro, Kak U B JIPYTUX
paspe3ax XapakTepHbl MHOTOUYMCIEHHbIe BUIbl Endothyra (E. paraukrainica Lipina, E.
pseudominuta Lipina, E. rjausakensis Tchernyscheva., E. aff. turlanica Bogusch et Juferev, E. aff-
paracostifera Lipina, E. (Spinoendothyra) costifera Lipina). Takxxe 34eCh BCTpPEHAIOTCS
Planoendothyra  dainelliformis  Brazhnikova et Vdovenko, Plectogyranopsis, Uviella.
[IpucyrcrBytor  Brumsia, noxuBatoT Inflatoendothyra,  Septatournayella, Latiendothyra,
Glomospiranella, Septaglomospiranella, Chernyshinella. XapakTepHbl TakXe U OJHOKaMEPHBIE
(dhopmbl. MomHOCTB 30HBI 128 METpOB.

Buseiickuii sipyc, HH:KHUH NoAbApYyc. HKHAA rpaHuna BU3EMCKOIO sipyca IMPOBOJUTCS
o nonotise 30Hbl Eoendothyranopsis michoti-Eoparastaffella simplex.

B pazpese XKanakopran ocHOBaHHE 3TOW 30HBI ONPEENAETCA 10 MOSIBICHUIO BUa-UHIEKCA
— FEoendothyranopsis aff. michoti, Tie COBMECTHO C HUM TPHUCYTCTBYIOT Dainella cf. elegantula
Brazhnikova, Tubiendothyra sp., Globoshernella, Pseudoplanoendothyra, Tournayellina.

B paspe3e Akyrok 3Ta 30Ha BBIICISETCS TOJNBKO IO XapaKTEPHOMY COITYTCTBYIOIIEMY
KOMIUIEKCY C MHOToYucieHHbIMU Eoendothyranopsis (E. aff. paraconvexa Brazhnikova et
Rosovskaja, E. aff. redwallensis Skipp. u np.) u Globoendothyra aff. aequiparva Tchernyscheva,
Bcrpeuatorcs: Dainella cf. elegantula Brazhnikova, Omphalotis tantilla Schlykova, pa3BuBatorcs
Plectogyranopsis, mpoaomxaloT CBO€ CYIIECTBOBaHUE Septatournayella cf. gigantea Lipina, a
takxke Glomospiranella, Septaglomospiranella primaeva Tchernyscheva, Septabrunsiina aff.
mckeei Skipp., S. aff. paraukrainica Skipp. IlpucyrctBytor enunuunbie Haplophragmella,
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Pseudolituotubella, muorouncnennsie Earlandia, Earlandinella. Berpedarores taxxke Caligella,
Eotuberitina, Bisphaera. MomHOCTb 30HbI 227 METPOB.

3oua Uralodiscus rotundus - Planoarchaediscus spirillinoides. B pa3pese Xanakopran,
kpome Planoarchaediscus u Uralodiscus B KoMIlIekce TPUCYTCTBYHOT W Ammarchaedicus
primaevus Pronina. bonee mmpoko passutel Endothyra (E. brady Mikhailov, E. similis Rauser-
Chernousova et Reitlinger u ap.). B pa3pese Akyiok, KpoMe NepeyuciIeHHBIX (OPM B COCTaBe
KOMIUIEKCa 30HBI BCTpEUArOTCs TaKkxke Eoendothyranopsis scitula Skipp., E. sp.

Bepxuuii mogbsipyc. B cBsi3u c neneHueM BU3EHCKOTO spyca Ha JiBa MOIbspyca rpaHulla
BEPXHEro BU3E MPOBOAUTCS 1O mojoiiBe 30Hbl Endothyranopsis compressa - Paraarchaediscus
krestovnikovi [15].

B paspese Akyrok n3-3a 6THOCTH U CBOEOOpa3Hs KOMIUIEKCOB JIBE 30HbI Pa3JeIUTh TPYAHO.
3mech Ha BO3pacT JaHHOTO WHTEpBaja pa3pe3a ykasblBaeT mnpucyrcTBue Endothyranopsis cf.
compressa Rauser-Chernousova et Reitlinger, Omphalotis (Omphalotis cf. omphalota Rauser-
Chernousova et Reitlinger, O. pannusaeformis Schlykova, O. tantilla Schlykova, O. minima Rauser-
Chernousova et Reitlinger), Globoendothyra cf- globulus Eichwald, a Taxxe npyrux Endothyranopsis
u Endothyra. Tlossnstorcss Bunsl ponoB: Mediocris, Endostaffella, Lituotubella, Pojarkovella. B
BepxHel wactu MHOTO Tetrataxis (Tetrataxis angusta Vissarionova, 1. conica Ehrenberg, T. obtusa
Malachova, T. paraminima Vissarionova, 7. acutus Durkina u np.).

3ona Asteroarchaediscus — Eostaffella proikensis. M.M. Mapdenkoa [16] pacuiieHsia
BepxHeBU3elckue otrioxkeHus bomnpmoro Kapatay Ha nBe 30HBI: HUXHIOW — Endothyranopsis
crassa — Valvulinella angulata — Asteroarchaediscus rugosus n BepxHioto — Forschiella prisca —
Bradyina rotula — Howchinia gibba. Bcnen 3a Helt Ha OCTaTOYHO OTPaHUYEHHOM MarepHalie Ha
Becb bonbmoit Kaparay ObuiM  pacnpocTpaHeHbl JABE 30HBI  (CHU3Y-BBEpX): IepBas —
Endothyranopsis crassa — Asteroarchaediscus n Bropas Bradyina rotula — Howchinia gibba, a
HWOKHSIS TPaHKIIa BEPXHEBU3EHCKOTO MOIbsIpyca NPUHUMAIACh B OCHOBAaHUH 30HbI Endothyranopsis
crassa — Asteroarchaediscus [11]. Ha Pycckoit minatdopme 3TOT cTparurpaduyueckuil ypoBeHb
(dbuxcupoBasics Takke mosiBIeHUEM Endothyranopsis crassa, Archaediscus gigas w Eostaffella
proikensis M 3TOT KOMIUIEKC OTOXJIECTBIISIICS C TNOAOMIBOM 30HBI FEostaffella proikensis —
Archaediscus gigas [YuudumupoBanssie..., 1990] u mo xoppensiuu JaHHON TpaHullbl ¢ OpaHKo-
benpruiickum O6acceiiHOM OHa IPUMEPHO COOTBETCTBYET I'pPAaHUIIE PETHMOHAJIBHBIX MOJpa3aeieHUM
Livian — Warnantian, HeMHOTO BbIIE QopamMuHU(PEPOBOil 30HBI Cfs B MOJOIIBE KOHOJIOHTOBOMH
30ubl Gnathodus bilineatus [17,18]. Ins MexnyHapoIHBIX KOppeIsiuii mo ¢gopaMuHudepam 3TOT
ypOBeHb (PMKCUpYETCS 1O MOSABICHUIO NpeAcTaBuTeneil Asteroarchaediscidae [19].

OcHoBaHME OJTOH 30HBI yCTAaHAaBIUBAETCS IO TOSBICHUIO Asteroarchaediscus sp.,
HEU3BECTHBIX B 00Jiee MPEBHUX OTIOKEHUSIX. BhIenexaniye ciou paspes3a m3-3a 0COOEHHOCTEH
cocTaBa OTJIOKEHHI TMOKa pe3ylbTaToB Ha Hamuuue ¢dopamuHupep HE Oanu, BO3MOXKHO, 3TO
CBSI3aHO C OOJIBITUM WHTEPBAJIOM ONPOOOBAaHUS pa3pe3a, U TONBKO B 40 MeTpax BBIIIE MOSBISICTCS
KOMIUIEKC, Onm3kuil s 30Hbl Eostaffella proikensis — Archaediscus gigas, W3BECTHBIH B
MockoBckoit  cuneknamze  [20].  [Ins  otnoxkenudt  bompmoro  Kaparay — xapakTepHsl
Asteroarchaediscus (Asteroarchaediscus cf. baschkiricus Krestovnikov et Theodorovich., A.
ovoides Krestovnikov et Rauser-Chernousova, A. rugosus Rauser-Chernousova, Endothyranopsis
crassa (Brady), E. compressa Rauser-Chernousova et Reitlinger, wmHoro Archaediscus
(Archaediscus gigas Rauser-Chernousova, A. koktjubensis Rauser-Chernousova), mpucyTCTBYIOT
Forschia, Pseudolituotubella, Palaeotextularia, — Cribrostomum,  Omphalotis,  Bradyina n
Globoendothyra. Kpome Buna unnekca Eostaffella proikensis ormeuaercs nosisnenue u Eostaffella
mosquensis ~ Vissarionova.  [lpomomkaror  cBoe  cymiectBoBanue  FEoendothyranopsis
(Eoendothyranopsis mediocriformis Solovjeva, E. c¢f. scitula Toomey).

3oua FEostaffella ikensis. [{ns 5Toi 30HBI XapakTepeH OOHOBIEHHBIN Komruiekc. Kpome
Buna uHpaekca Fostaffella ikensis Vissarionova nosBnsitorcst Janischevskina, Bradyina rotula
(Eichwald), B. cf. potanini Venukov. Illupoko pa3sutbl Archaediscus karreri Brady, Omphalotis
minima Rauser-Chernousova et Reitlinger, O. involuta Brazhnikova., O. samarica Rauser-
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Chernousova u J1p., MPOIOIDKAIOT CBOE pasBuTUE Asteroarchaediscus, paznuusble FEostaffella,
Endostaffella, Plectogyranopsis, Pojarkovella nibelis Durkina, P. ketmenica Simonova,
cokparaercs konmudectBo Cribrospira, Lituotubella v Haplophragmella. YBenuduBaercs poib
Pseudoendothyra. Cpenn Hux npeobnanarot Pseudoendothyra (Parastaffella) concinna Schlykova,
P. angulata Rauser-Chernousova, P. sublimis Schlykova, P. cf. struvei Moeller u np.

3oua Eostaffella tenebrosa BrienseTcs 10 MOSBICHUIO BUa uHaekca Eostaffella tenebrosa
Vissarionova, HO 0oJbInas 9acTh (GOpM M3BECTHA W3 MOJCTHIAIOIIMX OTIOXKeHHH. D10 Eostaffella
ikensis Vissarionova, E. parastruvei Rauser-Chernousova, Eoendothyranopsis, Endothyranopsis,
Endostaffella n Mediocris. IlosBnsitorcst iepBbie Biseriella. B BepXHe# 9acTH 30HBI 3TOT KOMIUIEKC
O4YeHb cBOeOOpasHblii. OH XapakTepu3yercss mpeoOiaJaHHeM pa3iMYHbBIX BHIOB  pojia
Eoendothyranopsis. 3to Eoendothyranopsis scitula Toomey, BCTpedarImuics U B 0ojiee IpeBHUX
OTJIOKCHUSX BU3€, a TAKXKE BIIEpBbIe oOHapykeHHbIe Eoendothyranopsis ermakiensis (Lebedeva),
E. aff. spiroides Zeller u, no-BuauMoMy, HOBbIE MJIM HEW3BeCTHbIE B Kapartay BHIBI 3TOTO poja
(Eoendothyranopsis sp. nov.). Bmecte ¢ Eoendothyranopsis IpucyTCTBYIOT KpyIHbIe (hOpMBI poja
Pseudoendothyra, nanpumep Takue, kak Pseuendothyra cf. ornata Durkina, P. bona Rosovskaja, P.
ampla n npyrue. Ctpoenue crenku y FEoendothyranopsis n Pseudoendothyra cxonHoe, X0Ts B
MOp(OJIOTHH PaKOBUH HaOMIONaeTcs pe3koe pasnuuue. [IpucyTCTBYIOT OTAEIBHBIE IK3EMIUIAPHI
Endothyranopsis cf. crassa Brady, Eostaffella cf. ikensis Vissarionova, HO OYE€Hb IIOXOM
COXpaHHOCTH, Tetrataxis ¢ TOJCTBIM CTEKJIOBaTO-Ty4uCThIM ciioeM. CocTtaB KOMILIEKCa
CBUJETEILCTBYET 00 oOMeseHnu Oacceiina.

Bepxu BepXHEBHU3EHCKMX OTIOXKEHUNA paspe3a JKaHakopran pasJeliuTh MO COCTaBy
KOMILUICKCOB Ha TpH OMO30HBI HE YAAJOCh. 37€Ch IPaHUIA MEKAY 30HAMH MPOCIEKUBACTCS I10
MepBOMY MOSIBIICHUIO Asteroarchaediscus. BMecte ¢ HUMU B 3TOM paspese MOsABWINCH Bradyina
rotula Eichwald w Forshia mikhailovi Dain. Kommekc ¢opaMuHudep BEpXHETO BH3E
J’Kanakopranckoro paspesa xapakTepeH sl 30Hbl Bradyina rotula—Howchinia gibba, panee
BbIieneHHON B bonbiom Kaparay [9,16]. Kak yxe ynoMuHanoce, B cOCTaBe KOMIUIEKCA MOSBUIINCH
Asteroarchaediscus (Asteroarchaediscus innotus Simonova, A. micus Pojarkov, A. baschkiricus
Krestovnikov et Theodorovich), Bradyina rotuta Eichwald, B. c¢f. modica Reitlinger, a Taxxe
Howchinia cf. gibba Moeller, H. subconica Brazhnikova, Endothyranopsis crassa Brady penku u
MPUCYTCTBYIOT B BepXHEW uactu 30HBL. Pacmpoctpanensl Globoendothyra (Globoendothyra
globulus Eichald.,, G. parva Tchernyscheva), Mediocris, Pojarkovella, Endostaffella, Endothyra,
Pseudoendothyra, Palaeotextularia, Bctpeuatotrcs Cribrostomum, Forschia, penxku Eostaffella,
Archaediscus, ennanunbl Mikhailovella.. Kpome 3toro npucytctBytoT Archaediscus grandiculus
Schlykova, A. karreri Brady, paznuunsie Brunsia, Lituotubella w Eostaffella.

B pa3pe3e Akyrok koMmiuiekc GpopamMuHudep BEepXoB BH3€ O€eH M He JAaeT BO3MOKHOCTH
BBIJICINTh 30HAIBHYIO ToOchefaoBaTeNbHOCTh. OcHOBHOM (oH coctaBisitor  Endostaffella,
Endothyranopsis, Plectogyranopsis, Mediocris, a taxxe Calcisphaera, Eotuberitina, Earlandia n
np. Ilossnenue penaxux Forschia, Loeblichia, Endothyranopsis cf. crassa Brady, Endothyra cf.
pauciseptata Rauser-Chernousova yka3blBaeT Ha BEpXHEBU3EUCKUN BO3PACT BMEILAIOIINX OCAIKOB.
3nech Takxke BeTpedeHbl Archaediscus u Propermodiscus, a Ttaxxke Omphalotis wjasmensis
Ganelina, O. pannusaeformis Schlykova, O. mica Pojarkov, O. omphalota Rauser-Chernousova u
np. Penku Dzhamansorina, Valvulinella, Uralodiscus w Pseudoendothyra. Tlpogomxaer cBoe
cymectBoBanue Planoarchaediscidae. OnyrcanHbIi KOMIUIEKC XapaKTepU3yeT 30HY BEPXHEr0 BHU3€
Endothyranopsis crassa - Archaedicus gigas 6Guo3oHanbpHOTO cTanaapTta [14].

Bo Bcex M3y4eHHBIX pa3pe3ax B BEPXHEBU3EHCKHX OTJIOKEHHUSX MPUCYTCTBYIOT OJHO- U
nByxkamepHeie (opamunudepsr:  Galcisphaera, FEotuberitina, Tuberitina, Diplosphaerina,
Earlandia, Earlandinella n np.

CepnyxoBckuii sipyc. ['paHuma cepryxoBCKOro spyca B OTJIOKEHHUSX HIKHETOo KapOoHa
Bonbmoro Kaparay npunumaercs no nozouise hopamunudepoBoit 30ubl Janischewskina delicata.
[Ipu 30HaTBEHOM pacujeHEHHH cepnyXxoBcKoro sipyca B Poccum B Huzax spyca E.W. Kynarunoit u
H.b. T'ubmman npemioxena 3oua Neoarchaediscus postrugosus — Eolasiodiscus donbassicus —
Janischewskina delicata [21, 22].
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CepnyxoBckuii sIpyc, HHKHMI NOABAPYC, 30Ha Janischewskina delicata. Kommnekc
30HBI BCTpe4YeH B pa3pe3ax JKanakopran u Axktobe. B paspese JKanakopran oOHapy»KeHBI
Endothyra (Rectoendothyra) aff. donbassica Brazhnikova, E (R.) aff. latiformis Brazhnikova,
Pseudoendothyra (Parastaffella) struvei Moller, nosBisitorcs Eostaffellina, 1npoaoipKalT cBoe
pasButue Eostaffella aff. compressa Brazhnikova, Bcrpewatorcs emunuunbie Plectostaffella. U3
paHee BCTpeueHHBIX MHOro Omphalotis (O. aff. frequentata (Ganelina), O. mica Pojarkov, O.
tantilla Schlykova, O. omphalota Rauser-Chernousova et Reitlinger u ap.). Bcrpeuarorcs
Planoarchaediscus, Archaediscus (A. gigas Rauser-Chernousova, A. aff. moelleri Rauser-
Chernousova), Janischevskina operculata Rauser-Chernousova et Reitlinger, Janischewskina
delicata (Malakhova), Bradyina, B BepxHel yactu 30061 Monotaxinoides convexus Brazhnikova. B
MEHBIIIEM KOJIMYECTBE MOSIBISIOTCS Archaediscus variabilis Reitlinger, Endotaxis aff. planiformis
Brazhnikova, gacter Tetrataxis digna Grozdilova et Lebedeva, T. cf. quasiconica Brazhnikova, T.
pressula Malachova [12].

CepnyxoBckuii sipyc, BepxHuil noabsipyc, 30Ha FEostaffellina protvae - Eosigmoilina
explicata - Monotaxinoides transitorius BblJelI€Ha TI0 TOSBJIEHUIO U  MacCOBOMY
pacnpoctpaneHuto Buna Brenckleina rugosa Brazhnikova, no nosiBnenuto Eosigmoilina explicata
Ganelina u Monotaxinoides transitorius Brazhnikova. Jlns xomriekca Takke XapakTepHBI
npencraButenu pona Pseudoendothyra. llpomomxaer cBoe passutue FEostaffella (Eostaffella
rectopuella Rumjanzeva, E. c¢f. pseudoovoidea Reitlinger), moswmcek FEostaffella mirifica
compressa Brazhnikova. bonee pa3znooOpasusimu crtanmu Plectostaffella (Plectostaffella minima
Rumjanzeva, P. primitiva Rumjanzeva, P. varvariensiformis tenuissima Brazhnikova. u ap.).
Yacro BecrpewatoTcss  pasnuunble  Eosigmoilina,  Archaediscus, — Asteroarchaediscus wu
Neoarchaediscus. Berpeuatores Eostaffella, Koktjubina, Dzhamansorina, Bradyina cribrostomata
Rauser-Chernousova et Reitlinger.,, Admiranda, Biseriella, Globivalvulina. IlpucyrctByrot:
Pseudoglomospira, Tolypammina, Palaeonubecularia v np.

[To BupaM-MHIEKCaM M TIO CONYTCTBYIOUIEMY KOMIUIEKCY 30HA KOppEeIUpyeTcs ¢
dbopamunudepoBoit 3oHou FEostaffellina protvae - Eosigmoilina explicata - Monotaxinoides
subplana cepmyxoBckoro sipyca Pycckoii nminardopmsr [15], a Taxoke ¢ ropuzontom 7 Eosigmoilina
robertsoni - Brenckleina rugosa MexnyHapoaubix koppensiuii [19].

B paspese JKanakopran naHHBIM cTpaTurpauyeckuil ypoOBEHb OIpEAeNseTcss 0
nosiBiieHuIo popamunudep Monotaxinoides subplana Brazhnikova et Jarzeva, M. sp., Eostaffella,
takux kak Fostaffella postmosquensis Kireeva, E. aff. constricta Ganelina u E. aff. exilis
Grozdilova et Lebedeva, E. cf. mirifica Brazhnikova, E. postproikensis Vdovenko, BcTpeuaercs
Plectostaffella varvariensisformis Brazhnikova. Pa3znooOpasubl apxemucuunsl: Archaediscus
(Archaediscus angulatus Sosnina, A. itinerarius Schlykova, A. koktjubensis Rauser-Chernousova,
A. aff. chernousovensis), Asteroarchaediscus (A. pustulus Crozdilova et Lebedeva, A ovoides
Rauser-Chernousova, A4. aff. rugosus Rauser-Chernousova, A. baschkiricus Krestovnikov et
Theodorovich). B HukHelt yacTu 30HBI B COCTaBe KOMIUIEKCA M3 HEOAPXEIUCUUA IPUCYTCTBYIOT
Neoarchaediscus cf. exignus Bozorgnia, N. parvus Rauser-Chernousova u N. postrugosus
Reitlinger, a nns BepxoB 30HBI XapakTepHbl Neoarchaediscus aff. gregorii Dain. 3mech Takxke
BcTpeuatorcss Endothyra, Eoendothyranopsis, penxu Pseudoenothyra. Berpeuenst Tetrataxis aff.
conica Ehrenberg, T. regularis Brazhnikova, T. aff. izhimica Durkina u Endotaxis. IlpucyTrcTBytor
pasHooOpasuble Pseudoglomospira (P. pussiliformis Reitlinger, P. ulutshurica Rauser-
Chernousova, P. diblicata Lipina), nosisasitorest Globivalvulina.

Bamkupcekuii sipyc. MexIyHapoaHOH NOJKOMUCCHEH Mo crpaturpaguu KapOoHa Ha
Manpuackom MexayHapoIHOM TeoJIOTM4ecKOM KoHrpecce 1983 roma mnpuHsTa IIaHEeTapHas
CpeIMHHOKapOOHOBas TPaHUIla B OCHOBAHUU Ie(aionoqoBoi Haa30Hbl Homoceras [23, 24, 25],
YTO MPAKTHYECKH COBMAAAET C MEPBBIM MOSBIEHHEM KOHONOHTOB Declinognathodus noduliferus
[26, 27]. B TeueHune nmocaeaHMUX JIET MHOTHE MCCIEN0BATENN U3Y4aly 3TOT UHTEPBAJ U IPULUIA K
BBIBOJYy, 4TO 1O (opamMuHudepaM 3TOT pyOex HPUMEPHO COBIAAAET C NEPBBIM IOSBICHUEM
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Plectostaffella bogdanovkensis, Globivalvulina bulloides n Planoendothyra aljutovica [22, 23,25,
26].

B nannoit pabore B bompmom Kapatay TpaHuMina TnpuHHMaeTcss Ha  ypOBHE,
pekomeHI0BaHHOM Majpujackum coBemanueM 1983 roga, To €cTh MO MOJOIIBE aMMOHOUIHOU
30HBI Homoceras, win 0JIM3K0 K OCHOBaHUIO KOHOJIOHTOBOM 30HBI Declinognathodus noduliferus n
dhopamunmnepoBoii 30HpI OMO30HANBHOTO cTannapta Plectostaffella bogdanovkensis.

3oua Plectostaffella bogdanovkensis. Hanbonee npencraBUTEIbHBIA U TMOTHBIM KOMIUICKC
MOCIIEIOBATEIHHO CMEHSIET HIDKEIIeKAIIUN KOMILUIEKC 30HbI ¢ Eosigmoilina (Brenckleina) rugosa,
KaK U B CTPATOTUIIMYECKUX DPa3pe3ax MOrPaHUYHBIX OTJIOKEHUH CEPIyXOBCKOTO U OAIIKUPCKOTO
apycoB Ha Pycckoil miardpopme. OOHapykeHne BOJM3M OcHOBaHMA 3TOH 30HBI Globivalvulina
bulloides Brazhnikova u Planoendothyra aljutovica Reitlinger mo3BoyiseT KOppeIHpoOBaTh €€ C
IpaHULIEl MUCCUCHMIICKOW W IeHcwiIbBaHCKoW cucteM CeBepHOW AMepHKH (CTpaTOTUIINYECKUI
paspe3 Dpoy-kaHboH [25]). B memom, KoMILIEeKC JaHHOW 30HBI XapaKTepU3yeTCs Pa3BUTHEM DPOJa
Plectostaffella. Bmecte ¢ BunoMm-unaekcom Plectostaffella bogdanovkensis Reitlinger mosiBisiroTcst
Plectostaffella aff. binominata Rumjanzeva, P. aff. obtusa Reitlinger., P. aff. ovalis Rumjanzeva, P.
aff- serpuchovia Rumjanzeva, P. talassica Rumjanzeva u npyrue ¢popmbl. 31ech ke 0OHapyKeHa
Globivalvulina bulloides Brady, a Planoendothyra aljutovica Reitlinger HeMHOro BbIILIE.
[MpomomxaroTr cBoe passutue FEostaffellina (E. cf. actuosa Reitlinger u E. cf. cuboides
Rumjanzeva), Fostaffella (E. ctf. postmosquensis evoluta Potievskaja., E. aff. pseudostruvei Rauser-
Chernousova et Beljaev, E. acuta Grozdilova et Lebedeva, E. cf. ovoidea statuta Reitlinger),
Millerella aff. designata Zeller, M. cf. wralica Kireeva, BcTpeuatorcs Pseudoendothyra,
Parastaffella, Zellerina n Archaediscidae.

B cambix Bepxax paspesa KaHakopran BCTpeueH MOTPAHUYHBIN MEXIY CEPIyXOBCKUMU U
OaIKUPCKUMHU  OTJIOKEHHSIMH ~ KOMIUIEKC — ¢dopamuHH(dEp, 3TO COOCTBEHHO BUA-WHEKC
Plectostaffella bogdanovkensis, KOTOpbIii OIpenenseT 3/1ech OCHOBaHUE OAIlIKUPCKOro spyca, B
COBOKYITHOCTHU ¢ (hopMaMH, NEPEXOAALIMMH U3 TOACTHIIaoMuX oTnoxenuit (Eostaffella, Millerella,
Asteroarchaediscus, Neoarchaediscus, Plectostaffella, Pseudoglomospira w np.). 3aech xe
BcTpeueHsl Pseudoendothyra dilingentis Simonova.

3ona Semistaffella variabilis. 3ona Plectostaffella bogdanovkensis cMeHsieTCS KOMIUIEKCOM
dbopamunudep ¢ npeacraButensiMu pona Semistaffella (S. variabilis Reitlinger, S. primitiva
Reitlinger, S. cf. minuscularia Reitlinger), a Ttaxxe c Eostaffella schwetzovi Ganelina u
Semiendotyra. B pa3zpe3ax CpenHeil A3un 3TOT KOMIUIEKC BblaeNseTcs B (hopaMUHU(EPOBYIO 30HY
Semistaffella variabilis [28], 1 OH ITOCTATOYHO XOPOLIO HpOCHexHBaeTcs B Oamkupe bonbuioro
Kaparay, 4To mo3BosisieT BbIETUTh OAHOMMEHHYIO 30HYy. CocTaB KoMmIuiekca GpopaMUHU(pEp 30HbI
Semistaffella variabilis, BMecTe ¢ BUIOM-UHAEKCOM U JAPYTMMH TIPEACTABUTEISIMH poOja
Semistaffela n Semiendothyra xopo1o koppenupyercs ¢ OqHOUMMEeHHO 30H0i Cpenneit Azuu [29].

3oHa Ouo30HANBHOTO ctaHaaprTa Pseudostaffella antiqua mMpoko pacmpocTpaHeHa Ha
OonpLION TeppuTOpUH, BKIOUas Pycckyio miatdopmy, paiionsl Cpenneilt Asum u Ypana u psjg
JIpYTUX U 0OBIYHO BBIJIETISIETCS IO MOSBICHUIO BUAa-uHAeKkca Pseudostaffella antiqua. Jlanubrii Bus
oOHapykeH M B oTioxeHHsx JKepraHcaiickoro paspe3a BMecTe ¢ Semistaffella inconstans
Reitlinger, S. minjarica Grozdilova et Lebedeva, a Taxxke Plectostaffella akkuljukia Rumjanzeva n
Millerella  aff. rossica Rosovskaja. 3mecp mpucyrcTByloT paszHooOpasuwsie Bradyina,
Asteroarchaediscus, Rugosoarchaediscus, Tetrataxis, Mediocris, penxko Endostaffella n wHOTHA
Calcisphaera, Eotuberitina n Hemithurammina. Takoit coctaB (popaMuHU(eEp AOBOJIBHO OIU30K
KOMILIEKCY, OTIMCAaHHOMY M3 aKaBaCKOTO TOPU30HTa Ypaia W HU30B arokana CeBepHOUW AMepUKH
[14, 15, 28].

3ona Pseudostaffella praegorskyi no BUIY-UHAEKCY U COMYTCTBYIOIIEMY KOMIUIEKCY
XOpOIIO COTOCTaBIsIeTC C 30HOU Pseudostaffella praegorskyi - Staffelaeformis staffelliformis
6uozoHanbpHOrO cTangapra [14]. 3oHa Beigenserca B paszpese lllept u oTanuaercs NpUCyTCTBUEM
pasnuunbIx Pseudostaffella, Millerella, Astero- w Neoarchaediscus, Globiivalvulina v np.
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2.2 CrpaTurpagus 1eBOHCKO-KaMEHHOYI0JIbHBIX 0TJI0keHHil Boabmoro Kaparay

KapOonatHble JE€BOHCKO-KAMEHHOYTOJIbHBIE OTIOXKEHHs pa3BuThl B bonbmom Kaparay B
UMHTEpBaJie OT MO3JHEro (paHa U J0 paHHero Oamikupa. B oTaenbHBIX XOpOIIO OOHAKEHHBIX U
HETPEPBIBHBIX pa3pe3ax OHM JOCTUTaroT MomHocTu 6oee 4000 MeTpoB.

Kap6onatet bonbmoro Kaparay mnpencraBieHsl MOJHBIM — CHEKTPOM  (alralbHbIX
00CTaHOBOK KapOOHaTHOHM IIaThopMbl - OT (armii rIyOOKOBOAHON OacceiHOBOW BHAaIUHBI, 10
OKpauHbl KapOOHAaTHOW IUIaTGOPMBI M BHYTpPEHHEH 30HBI IIaTGOpMbl (1Ieab()OBON JaryHbl U
IIPWJIMBHOM paBHUHBI KPallHEr0 MEJIKOBO/bS).

OHu XopolIo OXapaKTepu30BaHbl Pa3HOOOpazHOH (ayHOH: Kopamiamu, OpaxuomnojamH,
KPUHOUIECSIMU M BOJAOPOCISMH. B J0CTarouHOM KOJIMYECTBE MPHUCYTCTBYIOT (popaMuHU(EpPH U
KOHOJIOHTHI. Ha HECKOJBKHUX YpOBHSIX B TYPHEHMCKOW 4YacTH pa3pe3a BCTpeueHbl 1e(aionoibl.
Crparurpaduueckoe pacwieHEHHE U KOPPEISLUS pa3pe30B ObLTH BBIIOJHEHB! HA OCHOBE M3YYCHUS
dbopamunudep 1 KOHOJOHTOB, MPUYEM ISl IEBOHCKOM YacTH pa3pe3a OCHOBY CTpAaTUTpaUuecKoro
pacuieHeHHsI COCTaBHJIM KOHOJOHTOBBIE KOMIUIEKCHI, a JJIsi KaMEHHOYTOJbHOM YacTH pas3pesa
dopamunudepoBbie KOMIUIEKCH. Tam, rie 3To ObUIO BO3MOKHO, (opaMUHUGEPHl U KOHOJOHTHI
M3Y4aINCh U3 OJIHUX U TEX XK€ TOUEK 0TOOpa 00pasIioB.

B HempepbIBHBIX M XOpOIIO OOHAKEHHBIX pa3pe3ax ObUIM 3aJ0KYMEHTHUPOBaHBI KPYITHbBIE
COOBITHS 3aTOIUICHUS! (MOPCKHE TPAHCTPECCHM WJIM BO3JIBIMAHUS YPOBHS MOps) M OOMENCHHS
(perpeccuu - pe3Kue MajeHusi ypoBHS MOPsI), C KOTOPBIMH CBSI3bIBAIOTCSI M3MEHEHHUS (alialbHOTO
COCTaBa MOPOJI, YTO MO3BOJIIIO C HEOOXOAUMOM TOYHOCTHIO BBIIOJIHUTH JIMTOCTPATUTPAPHUECKYIO
KOPPEJSIHUIO OTIOKEHHIA.

B nenoM, n3ydeHHas 1mocienoBaTelIbHOCTh OTJIOKEHUN CEBEpO-3allalHON 4acTH boJsblioro
Kaparay npencrasnsercs B cienyroniem Buje [1].

MenkoBOIHBIE DPa3pe3bl epMAKCYUCKOU C8Umvl NATUPYIOTCS caMbIMH Bepxamu (pana -
cpeaHuM (ameHoM. CBUTa MMEET IMOCTENEHHbIM Mepexoa OT MOJCTHIAIOIIUX €€ aprH/UIMNTOB
KOPIICIICKON CBHUTHI U TPE/ICTaBIeHa, B OCHOBHOM, MEIKOBOJHBIMH W3BECTHSIKAMH U JOJIOMHTAMHU
MEJIKOro menb(a ¥ MPUJIMBHOW paBHUHBL. MOIIHOCTh €€ M3MEHYMBA, YTO CBHJIETEILCTBYET O
HaYaIbHOM TPAHCTPECCHU MOPS Ha PaCUJICHEHHBIN pebed.

Beiie, B pAge pa3pe3oB 1O Oro-3amajHOMy OOpaMJIEHHIO TOp  MPOCIIEKHBACTCS
HCAHAKYP2AHCKAsL  c8uma TITYOOKOBOJHBIX OTJIOKEHHWH CKIIOHa KapOOHATHOH IiaTopMbl U
OacceilHOBOM paBHUHBI (KapOOHATHBIE CIAHIBI, TYpOUIUTBI M OpeKYnd JeOpPUCOBBIX IOTOKOB),
KOTOpPBIE XOPOIIO JTATUPYIOTCSI KOHOJIOHTOBBIMHA KOMIUIEKCAMH CTaHIAPTHOW OMOCTpaTUrpapmyecKon
IIKaJIbl. DTO MAJIOMOIIHAS KOHACHCUPOBAHHAS MTAuKa CBUJETENLCTBYET O KPYIHON cpeHedaMeHCKON
TpaHCTpecCMM Ha KapOoHaTHyrO TuiatdopMmy. 3aroruieHHe IaarGopMbl ObUIO HE TIOJMHOE W B
MEJIKOBOJHBIX pa3pe3ax Ha OJHOBO3PACTHBIX YPOBHSAX OTMEUAeTCs PE3KOe YBEIMYEHHE KPHUHOWICH U
nedamwionon W mENb(GOBBIX  BOAOPOCIEBO-TYOKOBBIX OHOTEPMOB, HYTO SBISETCS MPU3HAKOM
OTKPBITOMOPCKUX OOCTaHOBOK KapOoHaTHOM ruiaTdopmbl. JKaHakypraHckas CcBHTa JaTUpyeTcs
cpemanM (hameHoM. BepxHsist yacTe paszpesza KaifHap crokeHa TiTyOOKOBOJHBIMH JIAMHHAIMOHHBIMA
M3BECTHAKAMH (MaJICTOYHAMH) INEPECIanBalOLMMUCI CO CPETHE- U TOHKOCJIOUCTBIMHU TYpOUIMTaMHU.
HwxHsist gacTh pazpesa mpeicTaBieHa TITYOOKOBOJHBIMU OpEKYMsIMU JEOPUCOBBIX TMOTOKOB. CaMblii
BEpPX pazpesa CI0KEH KOpaJUIOBBIMU TOCTpoiikamu (OayHicroyHamu). B paspese XKanakopran Ha 3Tom
YPOBHE OTJIArajiNCh W3BECTHSAKOBBIE TMAKCTOYHBI W TPEHHCTOYHBI, a BBIIIE MPeoOsIaaroT
IITyOOKOBOJIHbIE OpeKunH JIeOpUCOBBIX IOTOKOB, pexe TypOuIMTh. B cepenune wuHTepBaia
JOJIOMUTHU3UPOBAHHBIE TOHKOCJIOMCTBIE (JTAaMHHAIIMOHHBIE) JOJIOMAJCTOYHEL. B paspeze bemapsik B
HIDKHEH 4YacTH KapTHPYIOTCS W3BECTHAKOBBIE CKEJIETHbIE BAaKHUCTOYHbI M TAKCTOYHBI, 3aTeM
TITyOOKOBO/THBIC JTAMUHAIOHHBIE W3BECTHSKA c BOJIOPOCIIEBO-MIIIAHKOBO-TYOKOBBIMH
(TyOU(UTYCOBBIMU) HW3BECTHAKAMM; BBIIIE pa3pe3 CMEHSETCS W3BECTHAKOBBIMU ITaKCTOYHAMH U
IPEMHCTOYHAMH C BOJOPOCIEBBIMH IMOCTpoiikamu (pudamu) OKpauHbl IIATGOPMBI, HaJl KOTOPHIMU
3aJIeraroT MepecIauBaoLIMecs] TOHKOCIOUCThIE JTaMHUHAIIMOHHBIE JTOJIOMAJICTOYHBI M TOJICTOCIIOUCTBIC
OMOTYpOMpPOBaHHBIE JTOJIOMUTHI (0OCTaHOBKA MENKOBOJHAs). B BepxHel uwacTu paspe3a KapCTOBBHIE
MIOBEPXHOCTHU YKa3bIBaIOT Ha oOMeNneHue b6acceiina.
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Brrnenexamue BepxHedaMeHCKHE cTpaTUTpapUuecKue MOApa3AeiCHUs MPEICTaBICHbI
IIYKypraHaTCKOW CEepueld MEJIKOBOJIHBIX HW3BECTHSAKOB M JOJOMHUTOB, CJArarIMX MOHOTOHHBIE
UKIMYECKHE TOCIEeI0BATEILHOCTH CPEIHEr0 U BEpXHEro (pameHa, KOTOpbIE XOPOIIO M3YyYeHBI B
paspe3ax JKanakopraH, AKkywk, Aktobe. B paspese JKanakopran, wuzydyeHHOM Haubojee
JeTaTbHOTO, HAONIOACTCS IEpPeciauBaHUE TOJCTOCIOUCTHIX OMOTYpOMPOBAHHBIX IOJIOMHUTOB C
TOHKOCJIOMCTBIMH JIAMUHAIIMOHHBIMH JIOJIOMa/ICTOYHAMU (MEIKOBOJIbE).

K kpoBne sToro paspeza MpuypodeH TOPHU30HT KapCTOBBIX Opexuuii (OanaTypiaHCKas
rayka), KOTOpPbI JaTtupyeTcss Kak camble Bepxu (pameHa mno dopamuHudepam U KOHOJOHTAM U
KOTOpPbIE UMEIOT TUIOLIAHOE Pa3BUTHUE IO BCEH ceBepo-3amnaaHoit yactu bonbmoro Kaparay. 3tot
YPOBEHb OTBEYAET BCEMUPHON PETPECCMM U XOPOLWIO HM3Y4YEH BO MHOTHUX CTPATOTUIHMYECKHUX
paspe3sax.

Otnoxenust kapboHa B ceBepo-3anagnoM Kaparay ominuarorcss 60IpIIMM pa3HOOOpa3reM
damuit u  Oomnee guddepeHIUPOBAHBI MO COCTaBYy. B OCHOBaHMHM OHU TIPEJCTABIICHBI
MEJIKOBOJHBIMU KapOOHATaMH, IJIaBHBIM 00pa30M M3BECTHSIKAMU MPUIUBHON PaBHUHBI, TOXOKUMU
Ha TOJCTHUJIAIOIIMI IMyKypraHat u 0e3 pa3felsioluX MX KapCTOBBIX OanaTypliaHCKuX Opexdnit
TPYIHO PA3IUYUMBI.

Hwxnwnii otnen. Typuelickuit spyc. OTinoxenus TypHeickoro sipyca B bonbmom Kaparay
MPEACTABJICHbl AKCAWCKOW CBUTOM HMKHEro TypHe. B paspeze JKanakopran oHa ciokeHa
NEJUIOUIHBIMU W3BECTHSKAMHU C IPOCIOSMHU TOJICTOCIOMCTBIX OMOTYpOMpPOBAaHHBIX JI0JIOMUTOB.
PacnpocTpanena u B 1pyrux pa3pesax.

BepxneTrypHeickuil moabspyc, oprajbpicaiickas CBUTA. Bplmenexanias ToJIa NU3BECTHIKOB,
BbIJCJISIEMAsl KaK OprajiblCaiicKas CBHTa BEPXHETO TYPHE-HUKHErO BH3€, IPOCIEKUBACTCA HE
MIOBCEMECTHO M MMEET TECTPBIA JUTOIOTro-(panraibHblii COCTaB OT TypOMIWUTOB 1O HIETh(POBBIX
u3BecTHAKOB. B paspe3 JKanakopran oHa HauMHAeTCs TJIyOOKOBOJHBIMH JIAMUHAIIMOHHBIMU
U3BECTHSKAMH, KOTOpbIE CMEHSIOTCA CpelHe- U TOHKOCIOMCTBIMU TypOMIUTAaMH U 3aTeM
HapalMBaeTCsl W3BECTHSAKOBBIMU IIAKCTOYHAMH M TPEHHCTOYHAMM C TOPU30TaMM M JIMH3aMHU
KPEMHEH.

Buselickuii sipyc npezacraBieH KapOOHaTHBIMU 0Opa30BaHUSAMHU U IIUPOKO PaclpoOCTpaHEH
B bonpmom Kapatay. B 0TIOXEHHMSX BH3EHCKOro sipyca BBIICIAIOTCA JBa  MHOABIpYycCaA.
HwuxneBuselickuii  noapsapyc IIPEJICTABIEH OPraHOT€HHO-ACTPUTOBBIMU  HU3BECTHAKAMHU C
IIPOCJIOSMHU YEPHBIX KpEMHEN B BEpXHEW MOJCBUTE opranbicaiickoil cBuThl. KazanOy3apckas cButa
3TOr0 TMOJbApyca MpejAcTaBleHa KapOOHATHO-TEPPUI€HHBIMU  OOpa30BaHUSIMM, COTJIACHO
3aJIeTaloNMMU Ha U3BECTHSKAX OPrajbICaiicKoil CBUTHI. MOIIHOCTH CBUTHI 330M.

B menb(oBbIX KPUHOMIHBIX U3BECTHsSKAaX Ka3aHOy3apCKOH CBHUTBI  OTMEYAIOTCS
YOJICOPTCKHE HIJIOBO-KPUHOUIHO-BOAOpOCieBble OnorepMbl. KazanOy3apckas cBUTa MMEET OYEHb
XapakTepHbld 00MMK W cocTaB. B paspese JKaHakopraH oOHa CJIOXEHa H3BECTHAKOBBIMU
BaKHCTOYHAMHU U MAKCTOYHAMHU, CPEIN KOTOPBIX OIPOMHYIO MPOTS)KEHHOCTh UMEIOT UJIOBBIE XOJIMBI
YOJICOPTCKOTO THIMa BHYTpPEHHEH 30HBI IuaTdopmbl. [lepekpbiBaloTcs OHU 3€JIE€HOLBETHBIMHU
TOHKOCJIOMCTBIMH aJIEBPOJIUTAMH U apTUJUIUTAMU C IIPOCTIOEM TYpOUIUTOB.

Bece 3TOT KOMIUIEKC OTIOXKEHHMH TepeKpbIBaeTcsl  (aluaibHO  pazHOOOpa3HBIMU
OTJIO)KEHUSIMU BH3€ - Oamkupa. 37ech pa3jiuyaroTcs OakThicalicKash CBUTa TI1yOOKOBOJTHBIX
KapOoHaTOB (KapOOHATHBIX CJAHIIEB, TOJCTBHIX IMa4eK aMalblaMHPOBAHHBIX KapOOHATHBIX
TypOUAUTOB, AeOpPUCHBIX Opekuuil) ¢ OOMJIBHBIMH (parMEeHTaMH MEepPeOTI0KEHHBIX IJIaCTOB U
pPaKoOBUHHOM (hayHBI.

B paspese JKanakopran OakTeicaiickass CBUTAa B HI)KHEH YacCTH CIIOKEHA TepeciianBaHUEM
CKJIOHOBBIX T'PaBHTAlMOHHBIX TOTOKOB, TOJCTOCIOMCTBIX aMalblaMHPOBAHHBIX TYpOUIUTOB U
CpelHe-, TOHKOCIOUCTBIX TypOuauToB. BBepx mo paspesy cpeiHe- U TOHKOCIOUCThIE TYpPOUIUTHI
CMEHSIOTCS Ha TIyOOKOBOJIHBIE JJAMHUHALIMOHHBIE U3BECTHIKOBBIE MaICTOYHBI. B paspezax Akrobe
1 AKYIOK, B OCHOBHOM, IIPUCYTCTBYIOT CKJIOHOBBIE CPETHE- U TOHKOCIOUCTbIE TYPOUIAUTHI.

MenKOBOTHBIM aHAJIOTOM €€ SIBJISTFOTCS KapOOHAThl MalJaHTAIbCKOW CBUTHI, CIIOKCHHBIC
OOJIUTOBBIMH UM JIUTOKJIACTOBBIMU T'PEMHCTOYHAMU IE€CYaHOW OTMEIM OKpauHbl KapOOHATHOU
1aT(OPMBI U OPraHOT€HHBIMU KapOOHAaTaMH HIeTb(OBBIX IIUKIIOB.
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B pa3pese VYmo3eHb OakTbicaiickas CBUTa 3aMeEMIAeTCS MaWIaHTAIBCKOW CBUTOM
CEpIyXOBCKO-OAIIKMPCKOTrO  BO3pacTa U  IpeJCcTaBlieHa y’K€  BHYTPHUIUIATPOPMEHHBIMU
BOJIOPOCITICBBIMU M3BecTHsIKaMu ¢ Ivanoia. B paspese JIOKOMOTHB KapTHUpyeTCs JIMIIb BEPXHSSA
YacTh CBHUTHl OAlIKMPCKOIO BO3pacTa, CJIOXKEHHas TOHKOCIOUCTBIMH OHOTYpOMPOBaHHBIMU
JIOJOMHUTaMHU, B pa3pe3e AKTOOE - CKENETHBIMH BAaKHCTOYHAMH M TMAKCTOYHAMU C HPOCIOSMHU
OOJINTOBBIX U3BECTHSIKOB U C KAPCTOBBIMU OpPEKUUSAMHU.

JlarepuanpbHO TIyOOKOBOJIHAs KapOOHaTHas OakThIcalickas CBUTa W MEJIKOBOJHAs
KapOOHaTHas MalilaHTalIbCKasl CBUTA Pa3/EISIIOTCS aKyIOKCKUM pU(OBBIM KoMILIekcoM. B paspese
AKTOOE Ha pa3HBIX YPOBHAX MPOUCXOIWIO OOpa3oBaHHE AKYIOKCKOro pu()OBOr0 KOMIUIEKCA,
IIPEICTAaBICHHOIO BOJIOPOCIIEBBIMU pudamu " BOJIOPOCJIEBO-MILIAHKOBO-T'yOKOBO-
TypOu(UTYCOBBIMU CKIIOHOBBIMU OCTPOHKAMH.

O10oT pUQOBBIM KOMIUIEKC SBJISETCA OapbepHBIM, OTICIAIOUIMM CKJIOH U IIEIb(}
kapOoHaTHOW maTGopMbl. B ocHOBaHMM pa3pe3a OH MOXKET OBITh OXapaKTEPHU30BaH Kak
YOJICOPTCKUI WIIOBBIA Ouorepm. B AKyIOKCKOM pa3pe3e OCHOBaHUE OaKThICAHCKONW CBUTHI
JIaTUpyeTCs paHHUM TypHE, YTO TOBOPHT O crienu(uieckoil naieoreorpaduaeckoii 00CTaHOBKE M
O JIMaXpOHHOCTH JMTOCTpaTurpapuueckux TrpaHul. Takum oOpa3oMm, BO3pPAaCTHbIE TI'PAHMLIBI
OCHOBAaHMS W MAaNJIAaHTAIBCKOM CBHUTHI M aKyIOKCKOTO pU(OBOrO KOMIUIEKCA IAMAXPOHHBI TI0
OTHOILIEHMIO K XPOHOCTpAaTUrpauuecKUM IrpaHuIaM (PUCYHOK 4).

KapOonatueiii pa3spe3 ceBepo-zanmana bompmoro Kaparay mepekpbiBaeTcs Madkoi
KPaCHOILIBETHBIX NECUAHHKOB M aJE€BPOJUTOB LIEPTCKOM CBUTHI HO31Hero Oamikupa. OTiaokKeHUs
6amkupckoro sipyca B bonpiom Kaparay pacnpoctpaneHsl orpaHU4eHHO.

3 PUPOOBPA3OBAHHUE

OpranorenHsle nocTpoiiku paszpe3oB bosbioro Kaparay usyuyanuce B npouecce I'JII1-200,
HO 0c000 O0NblIIOE BHUMaHHE OBUIO YAENEHO M3YYEHHUIO M OIpPEJeNICHHI0 BpeMEHU 00pa3oBaHUs
opraHoreHsbIx nocrpoek B bonbmom Kaparay npu Beimonnenun nporpammbl CRADa, pe3ynbTaTs
KoTopoil Obutn onmyOnukoBanbl nmo3aHee [4, 5]. C 1987 r mo 1996 rox reomoru AO "Uznenuc" u
reosornueckass ciayk6a CIHIA npoBoAWIM  COBMECTHBIE TEOJIOTHYECKHUE  HCCIICOBAHUS
najeo30Uckux kapOoHaTHBIX pudoB B ropax bombmoro Kaparay. IIpu 3ToM u3yyanuch: TUIBI
MOpPOJI, CIAralIiuX pUQPOBBIE KOMIUIEKCH, Mopdosorus pudoB, HUX MECTONOJIOKEHUE HIH
pacroyio’)keHNe B ONPEIETICHHBIX Y4acTKaX MOPCKHX OaccelHOB, (akTOpbl HEOMOIOTMYECKOH WU
Oouosnornuyeckor spomonuu  pudo. Takum oOpa3oM, crenHaIU3upOBaHHbIE pPabOTHI ObUIN
IIPOBEJIEHBI JIMILb B OT/EIbHBIX pallOHaX pacIPOCTPAaHEHUSI OPraHOI€HHBIX TOCTPOEK.

B mnpenenax kapOoHaTHOU TMIaTGOPMBI Pa3IMYaEeTCs HECKOJBKO (DalMalbHBIX TOSCOB, B
KOTOPBIX BCTPEUAIOTCS pa3iuyHble TUIBI Onorepmos u pudos (B.I'. XKemuyxHukos u ap., 1996):

1. TMonmuuuKINYecKue KOpPaJUIOBbIE U BOJOPOCIIEBBIE OMOTEPMBI MOIIHOCTHIO OKoio 100
(coTeH) MeTpoB, C(HOPMHUPOBABIIMECS B OTHOCHTENBHO TIYOOKOBOJHBIX OOCTaHOBKAaX CKJIOHA
OKpauHbI KapOOHATHOH MIaTPOPMBI;

2. BopmopocneBble pudsl OKpanHbl KapOoHaTHOM minaTdopmbl MouHOocThio 100-1000 M
(COTHM 10 THICSYU M).

3. KpuHOHIHO-MIIIaHKOBO-BOJIOPOCIIEBO-MIIOBBIE YOJICOPTCKHE OMOrepMbl BHYTPEHHEH 30HBI
1aTGopmbl U TIy00Ko# 1enb(oBoit narynsl (MomHocts 20-400 m) u ap.

B 00mieii cioxHOCTH KapOOHATHBIE OTIIOKEHHS YPOBHEH (haMeH-HWKHHUI KapOOH M HHU30B
BepxHero kapOoHa B boibimom Kaparay 3akimtodaroT BoceMb THIIOB OMOTepMOB U pU(POB pazMepom
OT JIECATKOB JIO HECKOJIBKHUX ThICSIY MeTpoB. OHM 3aHMMAIOT OQIIOpHBIE (alraabHble MosAca U
MOCJIEI0BATEIHHO MUTPUPOBAIHN B OacCeiH MpHU HU3KOM CTOSSHUM YPOBHSI MOPSI BO BHEIIHHUE 30HbBI
Cpenne-CoipaapbuHCKOM BraguHbl. Takoe nepemenieHre pudoBbIX KOMILIEKCOB MOTJIO JOCTHIaTh
JIECSITKOB W TMEPBBIX COTEH KWUJIOMETPOB, HaIlpaBJIeHWEe MHTpanuu (mporpaaanus) ObLIO
OpPUEHTUPOBAHO C CEBEPO-BOCTOKA HA FOr0-3amajl.

Hwmwxe npuBogurcs onucaHue mnoapudoBbIX, pUPOBBIX M HAAPU(DOBBIX OTIOKEHUH B
HECKOJIBKUX pa3pe3ax ceBepo-3anagHoi yactu rop bonemioro Kaparay.
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4 OIIMCAHHUE PA3PE30B
4.1 Pa3pe3 Akrobe

Pa3pe3 AkrToGe pacmonokeH B 2 KM Ha ceBep OT moc. Abail B 1oauHe peku AKToOe Ha ee
neBoM Oepery (pucyHku 5,6,7).

KpaCHLIM KPY>KOYKOM ITOMEYCHbI TOUKHU I ACMOHCTPALIUH pa3pe3a.

Pucynoxk 5 - Mecto pacnionoxxeHust pa3pe3a Akrode
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1 — ueTBepTHYHBIC OTJIOXKEHUS; 2 — MEJIOBBIE OTJIOKEHHS; KaMEHHOYTOJIbHbBIE OTIOXKEHHS: 3-
MaijaHTajgbcKas CBUTa, 4- OakThicaiickas CBUTa;, S5 — AKYyIOKCKMI pPHQOBBIH KOMIUIEKC; 6 —
aKkcaickast+opraiblcaiickas+ka3aHOy3apcKasi CBUTA; IEBOHCKUE OTJIOKEHHS: 7 — IIyKypraHaTckasi CBUTa; 8 —
0azapHO-KaHKypranckas cepus (A+B); 9 — epmakcyiickas cBura; 10 — meBoHCKue oTioxkeHus; 11 —
pasnomsl; 12 — HagBury; HoMepa paspes3os: | — Akyrok, II — XKeprancait «uwxamii», II- XKeprancait, IV —
Ymo3ens, V — XKanakypran, V I — Akto0e.

Pucynok 6 - CxemaTnueckas reojorudeckas kapra yactu Cesepo-3anaanoro Kaparay ¢ pacrnoyioxxeHuemMm
paspesoB (Coctasunu: B.M. bysteimikun, B.I'. XKemuyxuukos, B.S. XKaitmuna u np.)

Pucynox 7 - Paspe3 Akrobe — ob6mmii Bz (dhoto ITupororoii T.E.)
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Pucynok 8 - ®@parmenT paspe3a Aktobe. bruorepm ceprmyxoBckoro sipyca

B AxroOuHCKOM paspe3e HaOm0AalTCs TIIyOOKOBOJHBIE IOCTPOHMKH. MOIIHOCTh
6uorepmoB 0kos10 S0M. OHU IPOTATUBAIOTCS 110 MPOCTUPAHUIO A0 pa3pe3a AKTOOe Ha MPOTSHKEHUU
10-12 kM c nepepbiBamu Ha 30-40 kM (pucyHOK 8). Bbllie HUX BCTpeUYeHbI TOPU3OHTHI OOJIUTOB, &
HIDKE KOHTAKT OTJIOKEHMs IIeab(OoBOH JaryHel KazaHOy3apckoil cBUTHL. Bo3zpact obpazoBanus
YOJICOPTCKUX XOJIMOB — HU3bl BEPXHETO BU3E.

KameHnHoyronpHBIN pud B paspeze AKTOOE C CONPOBOKIAOMIMMU (DalMsIMU MPOCIIEKEH Ha
10xM, BO3MOKHO, 3TO Kpail kapOoHaTHOH 1uaTdopmbl. Pazpe3 HaunHaetcs ¢ TypOuauTos (A u B),
BbIllIE HAOJIOJAIOTCS CKJIOHOBBIE Opekuuu MU OuorepMbl. B 0010OMKax CKJIOHOBBIX OpexuMii
peobaatoT 10JIOMUTOBBIE NTECKU (PUCYHOK 9).

Pucynok 9 - CkionoBas Opexuns (pa3pe3 AKToO€)
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BonopocneBbie OMOrepMbl MOTYT pacTH B YHCTOW BOAE TPH XOPOIICH OCBEIIEHHOCTH
costHIIeM 110 Tiryounsl 200 M.

B Huzax paspesa 3ameralor OpekuMd — TIYOOKOBOJHBIC JEOPHCOBBIE TYpPOUIHUTHI
MomHocThi0 OT 0,2 1m0 15M. IlopucTOoCTh 0OCamOYHBIX OpPEKYHil OOBIYHO CIIOCOOCTBYET
MPOHUIIAEMOCTH He(TH, HO B TaKUX CIOydasX wu3-3a c1aboro ee TPOSBICHHUS TOPOJIbI
Hed(h(dEeKTUBHBI ISl TMOMCKOB. B TypOuauTax KOMIUIEKCHI 4Yallle BCEro IepeOTIOXKEHBI,
KOHIIEHTPUPYIOTCS B OCHOBAHHMH CJIOS. 3/1€Ch HAOJIOAaeTCss TOPH3OHTAIbHAS CIIOUCTOCTh —
JTaMUHAIWS; MEXKIy HUMU MaTepuan in situ. B ocagouHbIX TIyOOKOBOJHBIX OpEKYMSX BCTpEUCHA
nepeoTiokeHHass (ayHa — KoOpaylibl, OpaXxvOmoJbl, KPUHOUJEH M MEPEOTIONKEHHbIE OOJIOMKU
TEMHBIX MOPOA. DTO JOJHKHO OBITh, OCAJIKM OKpaWHBI IIATGOPMEI. Bhillie 0 pa3pe3y BCTpeUYSHBI
nonobuble TyOupuTaM 00pa3oBaHUS U MHOTOYHCIEHHBIE OOJOMKH OpPraHOT€HHBIX IOCTPOEK.
Pudocrpoutensimu, BO3MOXKHO, OBUTM TYOKM H KOpaUlbl — aUIONOPUIBI, (THAPO30M).
Pucdocrpoutenu rydku pacnpenenensl HepaBHOMepHO (pucyHok 10). He uckitoueno, uro 6uorepm
WHCUTHBIN WIJIN TIepeMelIeH HE3HAUUTEIbHO.

Pucynoxk 10 - HepaBHOMepHOE pacmpesieieHHe CIIOHTOIUTOB B OHorepMax

buorepMbl MOTYyT OBITH TIOCTPOCHBI M3 arepMOTHUITHBIX KOPAJUIOB, KOTOPHIE HE OOpa3yroT
XOJIMOB, pa3Mepbl OMOTEepMOB MOTYT JIOCTMraTh COTHHM METPOB, a BbicoTa ObiBaeT a0 20M. B
Oouorepmax dYacto BcTpedarotTcsi Tubiphytes. PaHbllle OHM OTHOCHUJIIUCH K BOJOPOCTSIM, ceidac
aMEepHKaHCKHE MaJCOHTOJIOIH OOHAPYXKMUJIM y HUX arrilOTUHUPOBAHHBIE CTEHKH M OTHOCAT UX K
¢dbopamunudepam.

B OGuorepmax BCTpeue€HO MHOTO OpPraHMKU M HAOJIIOAAeTCsl MHTEHCHUBHAS J10JIOMUTU3AIM.
Opranudeckre OCTaTKM pPecopOMpOBaHbI, MHOTO BoJopociell u TyoupurtoB. B ceprnyxoBckux
ouorepmax MOSBIAIOTCA OayHJICTOYHOBBIE TEKCTYphl, OHU COXPAHIIOTCS, HECMOTPS HAa BBICOKYIO
CTETIeHb TOJIOMUTHU3AINH.

Beime mo paspesy — OuorepM, KOTOpblii 00Opa3zoBajicsi B 30HE IITOPMOBOro 0Oa3uca, Ha
riyouHe okoso 100m. Takum obOpa3om, B paspese AkrToOe ormeudaercss 4 MuKiIa OMOTEPMOB B
NepeclauBaHM CO CJOUCTBIMM OTJIOKEHMsIMM in  sifu. Bepxu paspe3a AKTOOE CII0KEHBI
JOJIOMHUTAaMHU CEPITyXOBCKOTO BO3pacTa, KOTOPBIN OIpE/IeNieH 110 KOMIUIEKCY GpopaMuHudep.

Hcxons W3 BBIMIEH3IOKEHHOTO, OuOrepMel 00pa3oBalUCh Ha Kpal KapOOHATHOMH
maTdopMBl, MpUYeM Bo3pacT ux oopazoBanus ot C v, g0 C;s,. Haunnaercs paspes TypouauTamu,
IpUYEM BCTPEYAIOTCS OOJOMKM yXe JUTHU(HUIIMPOBAHHBIX MOPOJ B AeOpuc-(iI0y M OKaTaHHBIE
00JIOMKH (KJIaCThl) OOJMTOB. BbIlIe MOSBISAIOTCS BOAOPOCIH, T.€. IIIyOMHA yMEHbLIAeTcs, 3TH
ocaaku yxe Ommke K BepxHell wyactm ckioHa. [losBisdrorcs mepBele  OMOTepMBI ¢
MHOTOYHMCIICHHBIMH Rugosa pa3INdHBIX pa3MEpOB M OPUEHTHPOBKH. BbIle TypOHIUTHI M OISTH
cepust 6uorepmoB. [Ipuuem HaOmronaeTCs HajleraHue Ha 6GUorepMbl TYpOUIUTOB, B CBS3H C PE3KUM
norryOJIeHrneM Mopsi MPOM3O0IUIO 3achklllaHue puda W mpekpamieHue ero pocra. OOpa3oBaHue
IIUKJIOB, OYEBHUTHO CBS3aHO C TEKTOHUYECKUMHU MIPUYMHAMU ONyCKaHUS JIHA.

Takum oOpa3om, B JaHHOM pa3pe3e BCTPEUCHBI OMOTEPMBI, KOTOPHIE 00Pa30BAINCH KaK Ha
CKJIOHE, TaK M Ha OKpanHe KapOoHaTHOU miIaTdopmbl 1 Bo3pacT ux ot C;v; 10 C;s; (pucyHok 11).
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Pucynok 11 - A) Buze-cepriyxoBckuii AKyIOKCKHI pU(OBBIi KOMILIEKC, pa3pe3 Aktode. Donezella-
Tubiphytes-CIOHTOIUTO-MIIIAHKOBBI X0M (m) B cepenuHe (orto MomHOCTEI0 90M. B ero ocHoBanum
MPEIONIOKUTEIHHO TpaHHIla BU3EHCKOTO M CEPIyXOBCKOTO sipyca. XONMBI B paspese AxTo0e
pacroyiarajiuch Ha BEpPXHEM CKIOHE W CIIOKEHbl MACCHBHO-CIIOMCTHIMH J€OPHCHBIMU TIOTOKAMH U
MPOCIIOAMHU KapOOHATHBIX TypOuauToB. B) Pyncroyn ¢ obmoMkamu GayHIcTOyHa OJIM3 OCHOBAHHS XOJIMa
pucyaka A. C) CepmyxoBckuil spyc. Archaeolithophyllum- CcHOHTOINTO-KOPaJUIOBO-OpaxruONOAOBhIN
0ayHJCTOYH MOIIHOCTHIO 20M Ha KOHTaKTe C MIeTb(POBHIMA MOPCKHMHU (alHsIMU MalJaHTaILCKOW CBUTEHI.
D) CepnyxoBckuii spyc. JlomomurmsupoBanubiii Tubiphytes (?) wnmm BojopocineBwii Donezella (7?)
OayHICTOYH OJIM3 KOHTaKkTa c MaijgaHtanbckoil cButod. E) CepnyxoBckuil 0ayHICTOYHOBBIH XOIM,
BO3MOXKHO ¢ KpacHBIMH Bogopocisimu Archaeolithophyllum (7). F) Yacte 1-M kapOoHATHOTO IeOPHCHOTO
MOTOKA ¢ 0OJIOMKaMH JiepuBaToB. MOHeTa B 2CM TUAMETPOM B OCHOBAHHUH OOJIOMKA OOUJIHOTO TPeHHCTOYHA
(T".E. Kyxk, B.I'. Kemuyxuukos, B.I'. 3emnonuk, B.5. XKaiimuna u ap., 2002)
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Omnwucanue pa3pe3a Akrode
Buseiickuii sipyc, BepxHuid noabapyc. bakTeicalickas cBUTa

1. M3BeCTHSKH TOJICTOIUIMTYATHIE C TPAJAMOHHONW CIOUCTOCTBIO (TypOuautel A u B),
3epHUCTHIC, KOMKOBAThIe C KPUHOUIECSIMH, OpaXxHoONolaMu U BOJOPOCISIMU B MEPECIIauBaHUU C in
situ. Mwukpodamuu: TMaKCTOyHBI, TpelHCTOyHBI. Dopamunudepsl: Archaesphaera  sp.,
Vicinesphaera sp., Parathurammina sp., Eotuberitina sp., Tuberitina sp., Tubiphytes sp.,
Endothyra similis Rauser-Chernousova et Reitlinger, Endothyra sp., Endothyranopsis cf. crassa
Brady, Planoendothyra sp., Pseudoendothyra cf. sagittaria (Schlykova), FEoendothyranopsis
mediocriformis Solovjeva,  Eoendothyranopsis  aff. convexa  Rauser-Chernousova,
Eoendothyranopsis sp., Globoendothyra globulus (Eichwald), Gl. numerabilis Vissarionova,
Mediocris  evoluta (Rosovskaja), Endostaffella cf. shamordini (Rauser-Chernousova),
Haplophragmella sp., Palaeotextularia sp. Bonopocnu: Fasciella cf. kizilia R. Ivanova u Zidella ?
sp., Shartimophycus fusus Kulik u Pseudoungdarella ? sp., Palaeoberesella sp., Frustulata ?
asiatika Saltovskaja, Nanopora ? sp., Palaeoberesella sp., Macroporella ? sp., Praedonezella sp.
MouHocTs 30M.

2. Cpenu nepecianBalOIUXCs TYPOUAUTOB ¢ KPEMHHUCTHIMH CTSKCHHUSIMH U TIOPOA in Situ —
CKJIOHOBasi Opexurs MOIIHOCTIO0 12M. B 0010MKax — J0JOMUTOBBIE NIECKHU CEPOTO 1BETA, 00JIOMKU
MIIIaHOK, Opaxuomnoa. MoiHocTs 0kosio 30Mm.

3. V3BecTHSKU Cepble 3€pHUCTBIE C MPOCIOEM OpeKuuu U3BECTHSAKOB. B nuTepBaie 75-81m
BCTpeUEeHBbl KpyIHble Opaxuomnoabl. Mukpodanuu: rpeitncroynsl. @opamunudepsr: Eotuberitina
sp., Tuberitina collosa Reitlinger, Tuberitina sp., Earlandia sp., Endothyra sp., Endothyranopsis
sp., Omphalotis sp., Mediocris breviscula Ganelina, Palaeotextularia sp., Forschia sp. MouiHocTb
36Mm.

4. bpexkunn U3BECTHAKOB B TEpPECIaWBaHUU C TOJCTOITUTYATHIMU HW3BECTHSAKAMHU
(typOuaguramu). Muxpodanuu: rpeiinctoynsl. ®opamunudepst: Eotuberitina sp., Tuberitina sp.,
Endothyra aff. latispiralis Lipina, Endothyra sp., Endothyranopsis compressa (Rauser-
Chernousova et Reitlinger), Omphalotis omphalota (Rauser-Chernousova et Reitlinger),
Omphalotis sp., Globoendothyra sp., Eoendothyranopsis sp., Pseudoendothyra aff. simplex
Vdovenko, P. propinqua (Vissarionova), Eostaffella ikensis Vissarionova, Mediocris breiviscula
Ganelina, M. ovalis (Vissarionova), M. sp., Janischewskina sp., Cribrospira sp., Planoarchaediscus
spirillinoides Rauser-Chernousova, Propermodiscus minimus Michno, Archaediscus grandiculus
Schlykova, Asteroarchaediscus sp., Consobrinella consobrina (Lipina). Bonopocmu: Ungdarella
parallela Kulik, Ungdarella sp., Donezella aff. lutugini Maslov u Praedonezella sp. MomHocTb
40Mm.

CepnyXxOBCKHU SIpyC, HUKHUN-BEPXHUI OABAPYC

5. V3BeCTHSIKU cepbie TOJCTOIUIUTYATHIC 3CPHHUCThIC (TYpOUAMTHI), B TEPECIauBAHUH C
TOHKOIUIUTYATBIMH (in situ) M TPOCIOSAMU OpeKuni H3BECTHSIKOB. MuKpodanuu: BaKHUCTOYHBI,
rpeitacroynsl. @opamunudepst: Eotuberitina sp., Tuberitina collosa Reitlinger, Earlandia elegans
(Rauser-Chernousova et Reitlinger), FEarlandia vulgaris (Rauser-Chernousova et Reitlinger),
Endothyra similis Rauser-Chernousova et Reitlinger, FEoendothyranopsis subtilis Solovjeva,
Endothyranopsis cf. convexus (Rauser-Chernousova), Endothyranopsis compressa (Rauser-
Chernousova et Reitlinger), Endothyranopsis crassa Brady, Globoendothyra cf. numerabilis
Vissarionova, Omphalotis omphalota Rauser-Chernousova et Reitlinger, Omphalotis timanica
Durkina, Dainella tuymassensis Vissarionova, Planoendothyra spirilliniformis (Brazhnikova et
Potievskaja), Pl aff. rotai Dain, Rectoendothyra aff. latiformis Brazhnikova, Parastaffella struvei
(Moeller), FEostaffella mosquensis Vissarionova, FEostaffella tenebrosa Vissarionova, Mediocris
ovalis Vissarionova, M. mediocris (Vissarionova), Endostaffella ctf. parva Moeller, En. shamordini
(Rauser-Chernousova), Janischewskina delicata Malachova, Forschia mikhailovii Dain,
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Planoarchaediscus paraspirillinoides (Brazhnikova), Propermodiscus krestovnikovi Rauser-
Chernousova et Reitlinger, Archaediscus pauxillus Schlykova, Asteroarchaediscus baschkiricus
Krestovnikov et Theodorovich, Asteroarchaediscus subbaschkiricus Reitlinger, Neoarchaediscus
sp., Pseudoammodiscus cf. volgensis Rauser-Chernousova, Palaeotextularia sp., Tetrataxis sp.
Bonopocnu: Koninkopora cf. tenuiramosa Wood, Zidella sp. MomHocTh 80M.

AKYIOKCKHI pU(OBBINA KOMILIEKC

6. I3BeCTHSIKHM CBETIIO-CEphIE TOJICTOCIOUCTHIEC, KOMKOBATHIC, B HIDKHEH YacTH ¢ KOpalaMH
Rugosa u oGnomkamu KpuHOHIEH, Opaxuoron. Bcerpedarorcs Mpociod W NMOKPOBUMKU CEPBIX
TOHKOIUTUTYATHIX ~ HM3BECTHSAKOB. MuKpodamuu: MaKCTOyHBI, BAaKHUCTOYHBI, OayHJICTOYHBI.
dopamunudepsl:  Archaesphaera minima Suleimanov, Archaesphaera sp., Eotuberetina
reitlingerae M. Maclay, Globoendothyra globulus (Eichwald), Endostaffella parva Moeller, En.
mira Rauser-Chernousova, En. minutissima (Rauser-Chernousova), Omphalotis aff. omphalota
Rauser-Chernousova et Reitlinger, Om. timanica Durkina, Eostaffella cf. ovesa Ganelina, Fo. aff.
postmosguensis Kireeva, Mediocris adducta Durkina, Biseriella parva N. Chernyscheva, Bradyina
sp., Propermodiscus krestovnikovi Rauser-Chernousova et Reitlinger, Archaediscus cf. variabilis
Reitlinger, Ar. sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich,
Neoarchaediscus sp., Ammodiscus paraprimaevus Skworzov, Tetrataxis sp.; Bogopocnu Zidella sp.,
Calcipholium sp., Palaeoberesella sp. Moutnocts 107Mm.

7. IlepecnauBaHHe W3BECTHSIKOB CEPBIX TOJICTOIUIMTYATHIX 3E€PHUCTHIX (hopamuHH(PEpOBO-
BOJOPOCIEBBIX (TYpOUIUTHI) U CEPHIX TOHKOIUIUTYATHIX METUTOMOP(HBIX C BOAOPOCISIMHU (in situ).
Berpewaroress  kpuHOMaeW, MIIaHkKH, Opaxuomoapl. PayHa mepeoTyiokeHa. Mukpodanuu:
BaKHCTOYHBI, TPEHCTOYHBI, TakCTOYHbI. Dopamunudepsl: Archaesphaera sp., Eotuberitina collosa
Reitlinger, Eotuberetina sp., Tuberetina sp., Glomospira diblicata Lipina, G. sp., Brunsia
irregularis Moeller, Endothyra sp., Planoendothyra sp., Pseudoendothyra sp., Endothyranopsis cf.
sphaerica (Rauser-Chernousova et Reitlinger), En.compressa (Rauser-Chernousova et Reitlinger),
En. sp., Omphalotis aff. timanica Durkina, Om. aff. mica Pojarkov, Globoendothyra sp., Eostaffella
proikensis Rauser-Chernousova, Fostaffella sp., Endostaffella parva Moeller, En. aff. fucoides
Rosovskaja, En. sp., Mediocris breviscula Ganelina, M. minima Durkina, M. ovalis (Vissarionova),
M. adducta Durkina, FEostaffellina aff. mira Rauser-Chernousova, FEo. sp., Plectostaffella
varvariensiformis Brazhnikova, Howchinia gibba Moeller, Ammodiscus sp., Archaediscus sp.,
Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, Neoarchaediscus sp., Tetrataxis
pusilla Conil et Lys, Palaeotextularia sp. Bonopocnu Issinella sp. Momnocts 72M.

8. M3BecTHsikOBash OpeKdYrsi CpeAH MEpeciIanBalONINXCs TYpOMIWUTOB W TIOPOA in Situ.
MomHocTh 0K0J10 20M.

9. VI3BeCTHSKU CBETJIO-CEpPBIE TOJCTOCIOUCThIE (OMOrepM) C MPOCIOSAMU M MOKPOBUYMKAMU
CephIX TYpOUAUTOB M MOPOJ in situ. B HWkHENH yactu Ouorepma — mmanku. Kopamnsr Rugosa u
MIIIAHKK BCTPEYCHBI B BEpXHEW dYacTh Oworepma. Mukpodaiuu: BaKUCTOYHBI, TPEHHCTOYHBI,
O6aynnactoynel. ®Dopamunudepsl: Radiosphaera sp., Archaesphaera magna Suleimanov,
Archaesphaera grandis Lipina, Eotuberetina reitlingerae M.Maclay, Eotuberetina sp., Tuberitina
collosa Reitlinger, Diplosphaerina sp., Earlandia sp., Glomospira elegans Lipina, Glomospira aff.
diblicata Lipina, Endothyra similis Rauser-Chernousova et Reitlinger, Omphalotis sp.,
Pseudoendothyra  ovalis  Vdovenko,  FEoendothyranopsis =~ mediocriformis ~ Solovjeva,
Endothyranopsis sp., Mediocris sp., Archaediscus sp., Pseudoammodiscus volgensis Rauser-
Chernousova, Palaeotextullaria sp., Tetrataxis aff. pusilla Conil et Lys, T. sp. MommnocTts 120M.

10. HW3BecTHSIKH cepble  TOJICTOCIOUCTBIE, 3€PHUCTBIC, MIIAHKOBO-BOJOPOCIIEBbHIE
(TypOUIUTHI), B TIEPECIaBAaHUH C CEPHIMU TOKOIUIUTYATHIMU TEIUTOMOPPHBIMU KPEMHHUCTHIMU
W3BECTHSIKAMH CO CIUKyJamMu TyOok. BcTpewarorcss 0OJOMKHM KpWHOWIEH B TypOWAMTAX.
Mukpodanuu: BaKHUCTOYHBI, TPEHHCTOYHBI, HakcToyHbl. Dopamunudeps: Archaesphaera sp.,
Eotuberitina sp., Glomospira sp., Globivalvulina sp., Endothyra sp., Pseudoendothyra sp.,
Mediocris brewiscula Ganelina, Howchinia gibba var. longa (Brazhnikova), Propermodiscus aff.
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demaneti (Conil et Lys.), Paraarchaediscus cf. convexus (Grozdilova et Lebedeva), Archaediscus
sp., Asteroarchaediscus sp., Ammodiscus sp. MomHOCTb 48M.

11. Bpexkunsi U3BECTHSKOB B HIDKHEW 4dacTu ciosi. [lepekpriBaeTcsi nepecianBarOuMUCS
TypOMIUTaAMU W TIOPOAAMH in Situ KPEMHHCTBIMH. MUKpodaluu: BaKHUCTOYHBI, T'PEHHCTOYHHBI.
dopamunaudepsl: Archaesphaera sp., Parathurammina sp., Janishewskina sp. MomHocTh 28M.

12. H3BecTHSIKM CBETJIO-CEpbIe TOJICTOCIOUCTBIE IEepPEeKpUCTAIUIM30Banble (pudounm), B
BEpXHEW YacTH C TpocioeM TypouautoB. Mukpodamuu: TPEeHHCTOYHBI, OayHJICTOYHBI.
®dopamunudepsl: Radiosphaera sp., Archaesphaera sp., Eotuberitina reitlingerae M. Maclau,
Diplosphaerina magna Pojarkov, Diplosphaerina aff. inaequalis (Derville), Earlandia elegans
(Rauser-Chernousova et Reitlinger), FEarlandia vulgaris (Rauser-Chernousova et Reitlinger),
Palaeonubecularia sp., Pseudoglomospira sp., Pojarkovella honesta Simonova, Eoendothyranopsis
sp., Janishewskina sp., Mediocris breviscula Ganelina, Fostaffella postmosquensis Kireeva,
Eostaffellina sp., Bradyina sp., Globivalvulina moderata Reitlinger, Monotaxinoides sp.,
Propermodiscus krestovnikovi Rauser-Chernousova et Reitlinger, Archaediscus magnus Schlykova,
Neoarchaediscus sp., Loeblichia sp., Planodiscus transitus Reitlinger, Pseudoammodiscus aff.
irregularis Skworzov, Tetrataxis cf. media Vissarionova, Tetrataxis cf. paraminima Vissarionova.
Bonopocnu Praedonezella sp. MounocTs 68M.

13. U3BeCTHSKM CBETJIO-CEPhIC TOJICTOCIOUCTBIC TepeKpHCTAIIN30Banbie (pudoun),
JOJIOMUTH3MPOBAHHBIC C TOKPOBYMKAMH CEPBIX 3CPHHUCTBIX W3BECTHSKOB C MIIAHKAMH U
KpuHouesMu. Mukpodanuu: 6ayHacToyHsl, nakcroynsl. ®opamunudepst: Neoarchaesphaera sp.,
Archaesphaera sp., Parathurammina sp., Tuberitina collosa Reitlinger, Calligella sp.,
Pseudoendothyra sp., Palaeotextularia sp. Bonopocnu Issinella sp. MontHocTh 248M.

14. N3BecTHSIKN CBETJIO-CEPBIC WHTCHCHBHO JOJIOMHTH3UPOBAHHBIC "
MEPEeKPUCTAINTU30BAHHBIC, YaCTO IMATHUCTBIC C PEIUKTAMH MIIAHOK, KPHHOUIEH, GopaMuHudep,
Bogopociei (pudomn). Mukpodamuu: OayHjacroyHel. Dopamunudepsr: Radiosphaera sp.,
Archaesphaera sp., Parathurammina sp., Eotuberitina sp., Tuberitina collosa Reitlinger,
Endostaffella discoidea (Girty), Paraarchaediscus cf. ninae (Grozdilova et Lebedeva),
Archaediscus sp., Neoarchaediscus sp. MomnocTs 6osee 120M.

Hwxe nmpuBoaHTCS pacipoCTpaHEHWE OPTaHUISCKUX OCTATKOB B pa3pe3e AKTOOe (PHCYHOK
12).

Muxkpodororpaduu dopamunudep, Bogopocieit u Mukpodaiuii u3 pazpesa AKrode cM. B
Tabmumax 1-6.
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Taobmuma 1 - Mukpodortorpaduu ¢dopamurudep BEPXHEBH3CHCKOT0 U HHKHECEPIIYXOBCKOIO
nogbsipyca paspe3a Akrtobe. bakteicaiickas cButa. ®@ur. 1. Earlandia elegans (Rauser-Chernousova et
Reitlinger), cimoit 5, 00p. 10428-1-1, x100. ®wur. 2. Globoendothyra globulus (Eichwald), cnoii 1, o0p.
10434-1-14, x70. ®wur. 3. Endothyra similis (Rauser-Chernousova et Reitlinger), cioii 1, o6p. 10434-1-13,
x80. @wur. 4. Endothyranopsis cf. crassa Brady, cnoit 1, 06p. 10434-1-15, x70. ®@wur. 5. Mediocris evoluta
(Rosovskaja), cioit 1, o6p. 10434-1-11, x80. ®wur. 6, 11. Omphalotis omphalota (Rauser-Chernousova et
Reitlinger), 6-cmoit 4, 00p.10430-1-9, x80, 11- cnoit 5, 06p.10426-1-2, x80. Dwur. 7, 13. Endothyranopsis
compressa (Rauser-Chernousova et Reitlinger), 7- cmoii 4, 06p. 10430-1-16, x100, 13- cnoit 5, 06p. 10425-1-
7, x80. @wr. 8, 9. Eostaffella ikensis Vissarionova, 8- cmoii 4, 06p. 10430-13-9, x80, 9- cmoit 4, 06p. 10430-
1-4, x110. @ur. 10. Endothyra sp., cnoit 5, 06p.10428-1-1, x130. @ur. 12. Globoendothyra cf. numerabilis
Vissarionova, cmoii 5, 00p.10426-1-1, x70. ®dur. 14. Dainella tuimassensis Vissarionova, cioi 5,
00p.10425-1-3, x70. @ur. 15. Omphalotis sp., cioit 5, 006p.10425-1-2, x130. ®wur. 16. Endothyra sp., cnoit
5, 00p.10425-1-5, x80. ®wur. 17. Parastaffella struvei (Moeller), cnoit 5, 00p.10425-1-1, x80. dwur. 18.
Rectoendothyra aff. latiformis Brazhnikova, cmoit 5, 06p.10425-1-4, x120. ®ur. 19. Mediocris ovalis
(Vissarionova), cioit 5, 06p.10425-1-6, x100. @ur. 20. Rectoendothyra sp., cimoit 5, 06p.10425-1-9, x110.
@ur. 21. Fostaffella tenebrosa Vissarionova, cioit 5, 06p.10425-1-10, x100

Tabmuma 2 - Mukpodororpaduu dopamuHudep BEPXHEBH3EHCKOTO W HUKHECEPITyXOBCKOTO
nmombsipyca paspeza Akrobe. bakrtricaiickas cButa. @ur. 1. Parastaffella struvei (Moeller), cioit 5,
00p.10425-1-1, x120. dwur. 2. Planoendothyra spirilliniformis (Brazhnikova et Potievskaja), cmoii 5,
00p.10425-1-14, x110. ®wur. 3, 6. Mediocris ovalis (Vissarionova), 3-cioit 5, 06p.10425-1-15, x100, 6-cnoit
4, oopro 10430-1-2, x150. @ur. 4. Mediocris mediocris (Vissarionova), cioit 5, 00p.10425-1-17, x100. ®wur.
5. Endostaffella cf. parva Moeller, cnoii 5, 00p.10428-1-4, x130. ®ur. 7. Omphalotis sp., cioir 4,
00p.10430-1-7, x150. ®wur. 8. Pseudoendothyra sp., cnoit 4, 00p.10430-1-8, x110. ®wur. 9. Endostaffella
shamordini (Rauser-Chernousova), cmoit 5, 00p.10428-1-8, x150. ®wur. 10. Pseudoendothyra propinqua
(Vissarionova), cmoit 4, 060p.10430-1-17, x80. ®ur. 11. Planoarchaediscus spirillinoides Rauser-
Chernousova, cnoii 4, 00p.10430-1-6, x150. ®ur. 12. Asteroarchaediscus sp., cioit 4, 00p.10430-1-3, x150.
®dur. 13. Asteroarchaediscus cf. subbaschkiricus (Reitlinger), cioii 5, 00p.10426-1-3, x200. ®wur. 14.
Planoarchaediscus paraspirillinoides (Brazhnikova), cioit 5, 06p.10425-1-13, x150. ®@wur. 15. Archaediscus
krestovnikovi Rauser-Chernousova, cioii 5, 00p.10425-1-6, x150. ®ur. 16. Paleotextularia sp., cnou 4,
00p.10430-1-10, x90. ®wur. 17. Consobrinella consobrina (Lipina), cioit 4, 06p.10430-1-18, x80

Tabmuma 3 - Mukpodororpaduu Qopamuaupep u MHKpOQaIMid BEPXHEBU3EWCKOTO U
HIKHECEPITYXOBCKOT'O MOABspyca paspe3a AkroOe. baktwicaiickas cBura. ®wur. 1. Pseudoammodiscus cf.
volgensis Rauser-Chernousova, cioii 5, 00p.10425-1-12, x130. ®@ur. 2. Pseudoammodiscus sp., ciaon 5,
00p.10428-3-1, x100. ®wur. 3. ®opamuHNDEPOBO-BOAOPOCIEBHIN MaKCTOYH, cioi 1, 00p.10434-1-11, x65.
@ur. 4. dopamuHI(EpPOBO-BOIOPOCIEBI IPEHHCTOYH-TIAKCTOYH ¢ Bojaopocisimu Fasciella cf. kizilia R.
Ivanova u Zidella ? sp., cnoit 1, 00p.10434-1-10, x65. ®ur. 5. BomopocieBblii MaKCTOYH, BOJAOPOCIIH
Shartimophycus fusus Kulik un Pseudoungdarella 7?7 sp., cmoir 1, 00p.10434-1-9, x70. Pwur. 6.
dopamuHH(EPOBO-BOIOPOCIICBBIN MAKCTOYH ¢ BojgopocisimMu Palaeoberesella sp., cnoii 1, 00p.10434-1-1,
x70. ®dwur. 7. DopamuHr()EPOBO-BOIOPOCICBBIN TAKCTOYH C BojopociisiMu Frustulata ? asiatika Saltovskaja,
cioii 1, 00p.10434-1-8, x65. ®dur. 8. bpaxuonogoBo-hopamMuHN(pEpOBO-BOAOPOCIEBBII TAKCTOYH C UITIAMH
Opaxuomnon BogopocisimMu Pseudoungdarella ? sp. u Nanopora ? sp., cioit 1, 06p.10434-1-7, x65. ®wur. 9.
OonuToBBIi TpeWHCTOYH, cioi 1, 00p.10434-1-5, x70. ®ur. 10. DopamuHUPEPOBO-BOAOPOCIECBBIN
MaKCTOYH ¢ BojopocisiMu Palaeoberesella sp., Macroporella ? sp., cnoit 1, 06p.10434-1-4, x60. @ur. 11.
Bopopocnesslit nakctoyn c¢ Tubiphytes sp., cnoii 1, 00p.10434-1-3, x60. @ur. 12. dopamunupeposo-
BOJIOPOCJICBBI TAKCTOYH ¢ BomopocisamMu Praedonezella sp., cmoit 1, 00p.10434-1-2, x60. ®wur. 13.
dopamuHH(bEpOBO-BOJOPOCIIEBEIH TAaKCTOYH ¢ Bojopocismu Ungdarella parallela Kulik, cnoit 4,
00p.10430-1-19, x60. @ur. 14, 15. ®opamuanepoBO-BOJOPOCIEBHIN MAKCTOYH, 14-cnoit 4, 06p.10430-1-5,
x20, 15-cnoii 4, 06p.10430-1-1 ¢ Bomopocisamu Ungdarella parallela Kulik, Ungdarella sp., Donezella aff.
lutugini Maslov u Praedonezella sp., x20
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Tabmua 4 - Mukpodotorpadhuu Mukpodaluii BEpXHEBH3ECHCKOr0O M HHKHECEPIIYXOBCKOI'O
nogbsipyca paspeza Aktode. bakrtricaiickas ceura. @wur. 1, 2. @opamuHn()EpOBO-BOIOPOCIIECBBINA MTAKCTOYH,
I-cnoit 5, 06p.10428-1-3, x60, 2- cmoit 5, 06p.10426-1-6 ¢ Bomopocnsmu Koninkopora cf. tenuiramosa
Wood, Zidella sp., x30

MuxkpodoTorpadun dopamuaHpEp BEPXHEBUIEHCKOTO MOABSIPYCa U CEPITyXOBCKOTO Apyca pazpesa
AxkTob6e. Axyrokckuii pudoBbsiii komruiekc. dur. 3. Diplosphaerina aff. inaequalis (Derville), cioit 12,
00p.10399-1-6, x110. ®ur. 4. Glomospira diblicata Lipina, cimoit 7, obp. 10415-1-7, x100. ®wur. 5.
Globoendothyra globulus (Eichwald), cmoii 6, 00p. 10424-1-5, x60. ®ur. 6. Endothyra sp., cnoit 12, o6p.
10399-1-3, x80. ®ur. 7. Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), cmoit 7, o0p.
10415-1-4, x90. ®wur. 8. Earlandia vulgaris (Rauser-Chernousova et Reitlinger), cnoit 12, 06p. 10399-1-11,
x120. ®wur. 9. Endothyranopsis sp., cnoii 7, 00p. 10415-1-3, x130. ®wur. 10. Mediocris adducta Durkina,
ciorr 7, 06p. 10417-1-1, x100. ®ur. 11. Chomatomediocris sp., cnor 7, oop. 10419-1-15, x110. ®ur. 12.
Endostaffella minutissima (Rauser-Chernousova), cioit 6, oop. 10422-1-4, x110. ®@wur. 13. Rectoendothyra
sp., cioii 6, 06p. 10422-1-5, x120. ®wur. 14. Eostaffella aff. postmosguensis Kireeva, ciout 6, oop. 10422-1-
1, x120. ®wur. 15. Endothyranopsis cf. sphaerica (Rauser-Chernousova et Reitlinger), cimoit 7, 06p. 10415-1-
4, x90. ®ur. 16. Omphalotis sp., cnorr 6, 06p. 10422-1-9, x100. @wur. 17. Fostaffella cf. ovesa Ganelina,
cioit 6, oop. 10422-1-7, x160. ®wur. 18. Omphalotis timanica Durkina, cioit 6, 06p. 10419-1-6, x150. ®wur.
19. Endothyra sp., cmoit 6, o6p. 10419-1-13, x50. ®@ur. 20. Mediocris ovalis (Vissarionova), cioii 6,
00p.10419-1-10, x120. ®wur. 21. Endothyra sp., cnoit 7, o6p. 10417-1-5, x120

Tabmuua 5 - Mukpodororpapuu dpopamMuHUdep BEPXHEBH3CHCKOTO MOIBIPYCa U CEPITyXOBCKOTO
spyca paspe3a Aktobe. Akytokckuii pudossrii komrmexc. @ur. 1. Plectostaffella sp., cnoit 7, 06p. 10415-1-
8, x130. dur. 2. Bradyina sp., cioit 12, o6p. 10399-1-8, x130. ®ur. 3. Eostaffella cf. postmosguensis
Kireeva, cioit 6, 00p. 10389-1-1, x100. ®wur. 4. Endostaffella discoidea (Girty), cnoii 14, oop. 10381-1-4,
x180. @wur. 5. Janischewskina sp., cnoit 14, obp. 10381-1-2, x150. @ur. 6. Paraarchaediscus cf. ninae
(Grozdilova et Lebedeva), cmoit 14, o6p. 10381-1-3, x150. ®wur. 7. Paraarchaediscus cf. convexus
(Grozdilova et Lebedeva), cnoii 10, 0o6p. 10404-1-2, x130. dur. 8. Asteroarchaediscus cf. baschkiricus
Krestovnirov et Theodorovich, cmoii 6, 00p.10419-1-7, x150. ®wur. 9. Archaediscus cf. variabilis Reitlinger,
cioit 6, 00p.10419-1-11, x120. ®ur.10. Neoarchaediscus sp., cioit 6, oop. 10419-1-14, x150. ®wur.11.
Biseriella parva N. Chernyscheva, cioit 6, 00p. 10422-1-10, x120. ®wur. 12. Paleotextularia sp., cinoit 6,
00p.10423-1-18, x100. ®ur. 13. Cribrostomum sp., cinoii 7, 00p.10415-1-1, x80. dwur.14, 15. Ammodiscus
sp., 14-cnoit 12, obp. 10399-1-10, x110, 15- cmoit 12, o6p. 10399-1-1, x120. ®ur. 16. Tetrataxis cf.
paraminima Vissarionova, cioit 12, o6p. 10399-1-4, x140. ®@wur. 17. Tetrataxis pusilla Conil et Lys, cmoii 7,
o0p. 10415-1-9, x220. ®ur. 18. Tetrataxis cf. media Vissarionova, ciuoii 7, 00p. 10419-1-1, x120

Tabmuma 6 - MuxpodoTorpadhuun Mukpodanuii BEpXHEBH3EHCKOTO MOIBIPYCca M CEPITyXOBCKOTO
apyca paspe3a Aktobe. Akyrokckuil pudoBblii komiuiekc. dur. 1. dopamuHNPEPOBO-BOJOPOCIEBBIN
MaKCTOYH, cjiok 6, 00p.10419-7, x80. dwur. 2. dopaMuHUPEPOBO-BOIOPOCIICBHII TAKCTOYH ¢ BOJAOPOCIISIMU
Zidella sp., cmoit 6, o6p. 10419-1-9, x90. ®ur. 3. dopamuHN(DEPOBO-BOJOPOCIEBBIA MAKCTOYH C
Bonopocisimu Calcipholium, cnoit 6, 00p.10419-1-5, x20. ®wur. 4. BomopocieBblii MaKCTOYH ¢ BOJOPOCISIMU
Issinella sp., cnmort 7, 00p.10417-1-3, x80. dur. 5. Baynucroyn dopamMuHN(PEPOBO-BOIOPOCIEBBIN
MEePeKPUCTAIUIM30BaHHbIH, c10d 12, 06p. 10399-2-1, x30. ®ur. 6. bayHacToyH nepeKpHUCTaUIM30BaHHBIH,
cioit 13, 00p.10392-1-8, x30. @ur. 7. bayHIcToyH nepeKpuCTaIN30BaHHbIH, ¢ Bogopociamu Issinella sp.,
cioit 13, 00p.10399-2-1, x30. dur. 8. BakcToyH ¢ HeonpeaeIMMbIMA OHOKJIACTAMH IIJIAMOBOH Pa3MEPHOCTH
NEepeKpPUCTAIUIM30BaHHbIH, ciaoi 13, 00p.10392-1-1, x60. ®ur. 9. BomgopocneBblii NakCTOyH C
Palaeoberesella sp., cnoit 6, 00p.10419-1-8, x60
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4.2 Paspe3 Kapamypyn

Pa3pe3 Haxonutcs B 1ieHTpanpHON yacTi KapamypyHCKOM NOKPOBCUHKIIMHAIN (PUCYHOK 13).

Pucynox 13 - Mecrto pacmonoxenus pa3pesa Kapamypyn

B paspeze KapamypyHn okpaunsl miatopMbl Ha ceBepe-3araJHOM OKOHYaHUU bombiioro
Kaparay cpenu ¢ameH-HUKHETYPHEHCKHUX OTJIOKEHHH C OOJUTaMU U C OTJIOKEHUSAMH (anuit
NeOpU3HBIX TOTOKOB ¥ pPaBHUHBI BCTPEUYEHbI OMOTE€PMBI.

Boime mo paspesy Hax Opekuueil oOHapyxkeHbl "(uHecTpelabHbIE TEKCTYphl" (NITHYBH
IJIa3Ku), KOTOpBhIE YacTO BCTpedaloTcsi B Ouorepmax, a ocobeHHo B pudax. Hampumep, B
Ckamucteix ropax (Kopaunmbepbl) oHM HaOMIOAAIOTCS B NMUIUIOMIHBIX TPEHHCTOYHAX, YeM OYEHb
OTJIMYAIOTCS OT TPEUHCTOYHOB OOBIYHBIX. OBOMIBI B YEPHBIX HM3BECTHSAKAX 3aIOJIHSAET YEpPHBIN
KaJbIIUT M TOpPHl MEXAYy NUUIOMJIAaMH OoJjbllle, 4YeM B TpedHCTOyHe. ['Huromas opraHuka B
pe3ynbTaTe pasrasupoBaHUs pa3/IBUraeT 3epHa, KOrja MWUIOHWJbI ellle He JUTU(UUIHUPOBaHBL. B
COBPEMEHHBIX YCIOBUSIX TaKUeE SIBICHUS MPOUCXOAAT TOJIBKO B MEJIKOBO/AbE (CyOIUTOpasb U ap.). B
"puHecTpax" oTMeuaeTcs HYOKHsS POBHAs MMOBEPXHOCTh M MHOT/IA BBIMYKJIas BepxHssa. Ha 3amane
CIIA B mopojax ¢ mogoOHOH cTpyKTypoi HakaruBatoTcs Hedraubie Mmectopoxkaenus (I.E. Kyxk,
1997).
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1- yeTBepTHYHBIE OTJIOXKEHUS; 2- MEJIOBBIE OTJIOKCHUS; IEBOHCKUE OTJIIOXKEHHS: 3- IIAIKMMHCKAS
CBHUTA, BEPXHsS MOJACBHUTA; 4- IIAJKUMHCKAS CBHUTA, HIKHSS IOJCBHTA; 5- KapaMypyHCKUHM proBbIi
KOMIUIEKC; 6- KapaMypyHCKas Toula; 7 - XaTbIHKaMalbCcKas cepHs; 8- JWHHUS pa3pe3oB C TOUYKAMH
HaOJr01eHHH

Pucynok 14 - I'eonoruueckoe crpoeHue puda KapamypyH, MecTo pactioioxKeHHs pa3pesa

B nentpansHoli wactn KapamypyHCKON CHHKIIMHAIM B U3BECTHSAKOBOM Kapbepe BCTpEdYeHa
HaapudoBas yacTh OMorepma, KOTopasi mepeKpbIBaeT KpymHbIH pud. 31ech 00pa3oBaIUCh CKIAJKH
oromanusi. Ocagok ObUT MSTKHH, MIACTUYHBIA, TMOITOMY TOPOJBI in Sifu TIOBTOPSIIOT HHYKHIOIO
TpaHUIly HEMHCUTHBIX MOpoA. Han HUMHU BCTpeueHO elle HEeCKOIbKo OuorepmoB. BHyTpu
OuorepMoB HaOJIOMAOTCS OPEKYMH, YTO TOBOPUT O HECKOJIBKUX IMKJIaX OMOrepMooOpa3oBaHUS.
OOpazoBanue OpeKkuuil MPOUCXOIMIO, BEPOSTHO, MPH CHIBLHOM TAaJleHUU YPOBHS MOpH,
MIPOBOLIMPYIOMIEM pa3pylIeHHe U CHOC 00JIOMKOB. B 0010MKax OpeKYdy BCTPEUYCHBI pa3iMyHbIE
W3BECTHSKH (OT OOJUTOBBIX M3BECTHIKOB IIETH(POBOMN JIATYHBI 10 CBAJIOB pU(OBBIX U3BECTHSIKOB).
B putMuTax cI0MCTBIX U3BECTHIKOB OOHApYXeHBI (pameHckune Gpopamunudepsl: Neoarchaesphaera
sp., Radiosphaera basilica Reitlinger, Parathurammina cf. dagmarae Suleimanov,
Cribrosphaeroides sp., Eovolutina sp., Eoendothyra communis Rauser-Chernousova u npyrue.

XateiHkamansckas cepust (D3 /i t)
Cnaraer ocHoBaHue (QameHckoro paspesa B KapamypyHckoii u  MpIHOyakcKkoi
CHHKJIIMHAJIBHBIX CTPYKTypax, IJie Yepe3 IIOB HajBUra 3ajeraeT Ha KapOOHAaTHO- TEPPHI€HHBIX

OTJIOKEHUAX KapaMypyHCKOM ToJIIH ( pUCYHOK 14).
Pa3pes cepun cocraiieH 1o neHTpanbHOi Yactn KapamypyHCKO# OpaxUCHHKITMHAIIN.
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Uepes 1I0B HAJIBUTA HA AJIEBPOJIUTAX KApaMypYHCKOU TOJIIH 3aJIeTal0T (CHU3Y BBEPX)

1.  Bropu4HbIC HOJIOMHUTBI YepHBIC KPYMHOIUIUTYATHIE MEIKO-KPUCTAJUIMYECKHE TI0
OMOTYpOMpPOBAaHHBIM H3BECTHAKaM (B HUIM(pax IO CKEJIETHHIM BaKCTOyHaM) C OCTaTKaMH
Opaxuonon 1 KpuHouzaei. MomrHocTs 12 M.

2. UYepenoBaHue BTOPUYHBIX IOJOMHUTOB CBETJIO-CEPBHIX KPYITHO-CPEIHEIUIUTUATHIX 10
OMOKJIACTO-MHTPAKIACTOBBIM ~ M3BeCTHsAKaM (B  numax- TpeHHCTOyHaM), MecTaMH C
KOCOCJIONCTBIMH TEKCTYPaMH U CBETJIIO-CEPhIX TOHKOIUIMTYATHIX TOHKOCIOUCTBIX JOJIOMHTOB (B
nutidax - MaJCTOYHOB). BHOKIIaCTO-MHTPAKIIACTOBBIC pa3HOCTH TipeobianaroT. MomHocTh 39 M.

3. N3BecTHsIKM Oenble, CBETJIO-CEpble KPYIMHOIUIUTYATHIE MEIKO- CPEeTHE3EPHUCTHIC
CKEJICTHO-MHTPAKJIACTOBbIE  (TPEHHCTOYHBI) C  KOCOCJIOUCTBIMH TEKCTypaMH W  3HaKaMu
CUMMETPUYHON MPUIMBHO-OTJIMBHOM MENKOH psior. OTMEUaIOTCs MPOCION MOIIHOCTBIO JI0 6-7 cM,
CIIO’)KEHHBIE CBETIIO-CEPhIMH M3BECTHSKAMHU (MaJICTOYHAMH) C BOJHHUCTOCIOHYATBIMU TEKCTYPaMH,
BBHITIOJTHEHHBIMU TPO3pauHbiM KanbiuToM. @opamunudepst: Vicinesphaera cf. squalida Antropov,
Cribrosphaeroides cf. simplex Reitlinger, Cr. sp., Suleimanovella suleimanovi Lipina,
Parathurammina cf. cushmani Suleimanov, P. quadrata Brazhnikova et Vdovenko, P. cf.
vasiljevae Pojarkov, P. sp., Baituganella sp., Parastegnammina cf. pseudocamerata Pojarkov.
MomnHocTb 43 M.

4. W3BecTHsikM Oelble, CBETJIO-CEpbie KPYIMHOIUIUTYATBIC MEIKO-CPEIHE3EPHUCTHIC
CKEJIETHO-JIUTOJIAKIIACTOBBIE C KOCOCIOUCTBIMH TEKCTYpaMH W 3HaKaMH CHMMETPUYHON MEJKON
psabu. Mukpodanuu: TpPEHHCTOYHBI, peXe MakcTOyHbl. OTMeuaeTcs OOJIBIIOE KOJIUYECTBO
MOCJIOWHBIX CTPOMAKTOMIHBIX TEKCTYp (ImycToTOK). Berpeuatorcst kpuHommen. @opaMuHU(EpHI:
Archaesphaera cf. granddis Lipina, Vicinesphaera cf. squalida Antropov, Parathurammina cf.
suleimanovi Lipina, Parathurammina sp., Rauser-Chernousovaina ? sp., Bisphaera cf. irregularis
Birina, Tuberporina sp., Paracaligelloides sp., Paratikhinella sp., Parastegnammina sp., Auroria
cf. singularis Pojarkov, Tournayellina ? sp. MoutHocTb 40 M.

5. VI3BecTHSIKM TEMHO-CEpble 1O YEpPHBIX CPEAHEIIUTYATHIE  Pa3HO3EPHUCTHIC
OMOTYypOMpOBaHHbIE CKeleTHble (B HUIM(pax BaKCTOYHbI) C MHOTOYMCIECHHBIMU OCTaTKaMU
KpUHOJIEH, BOJOpOCTel, eIuHUYHBIMU ocTpakogamu. Dopamunudepst: Archaesphaera sp.,
Radiosphaera sp., Vicinesphaera cf. squalida Antropov, V. cf. angulata Antropov, Bisphaera
malevkensis Birina, Suleimanovella suleimanovi Lipina, Parathurammina cf. spinosa Lipina, P. cf.
cushmani Suleimanov, P. sp., Salpingothyrammina ? sp., Uralinella aff. bicamerata Bykova,
Uslonia aff. permira Antropov, Eovolutina ? magna Pojarkov, Auroria cf. ferganensis Pojarkov, A.
sp. Bogopocnu Girvanella.

HenonHas MOIITHOCTH CBUTHI 1O pa3pesy cocTaBiseT 153 m.

Kapamypynckuii pudoBsiii kommiekc (rfDskrm)

BriepBble BbIi€TIEH B ITpoliecce paboT 1Mo reojornueckoMy Jousydenuto macmraba 1:200 000.

B mnpenenax KapamypyHckoll CHHKIMHAIM 3a(UKCHPOBAHO COTJIACHOE HaJeraHue IMOpoJ
puQoOBOro  KOMIUIEKCAa Ha M3BECTHSAKM  XaThIHKaMalbCKoil  cepuu. ['panuma  mexay
cTpaturpaduIecKuMHU TOIPa3IeIICHUSIME TIPOBOANTCS TI0 TIOSBIICHHIO B pa3pe3e KPYIMHOIUTUTIATHIX
MaCCHUBHBIX BOJIOPOCIIEBBIX NU3BECTHIKOB (OayHICTOYHOB).

Pazpes KapamypyHckoro pudoBoro maccuBa COCTaBI€H IO IIEHTPAJIBHOW YacTH
KapamypyHCKOl NMOKPOB-CHHKJIMHAJIM, I7I€ Ha W3BECTHAKAX XaTBIHKAMAJIbCKOM Cepuu 3aljieraroT
(cHM3Y BBEpX):

6. M3BecTHsiku Oenble, CBETJIO-CEpble, YYaCTKaMH TEMHO-CEpble KPYMHOIUIUTYATHIE
MacCHUBHBIE BojopociieBble (B mmtude-0ayHACTOyHBI). [IpHCYTCTBYIOT MHOTOYHCIICHHBIC
CTpOMAaTaKTOUHbIE TeKCTyphl. KapkacooOpasylomue OpraHu3Mbl - BOJOPOCITH (PEHAJIBIMCHI),
TaK)Ke OTMEUAIOTCsl KPHUHOWJEH M OJUHOYHBIE PYyrosbl. [IOBCEMECTHO OTMEUaroTCsl CKOILICHHUS
KpYIHBIX TacTponoa u Opaxuonon. Popamunudepst: Archaesphaera sp., Neoarchaesphaera cf.
polypora Antropov, Vicinesphaera cf. angulata Antropov, V. cf. squalida Antropov, V. sp.,
Bisphaera sp., Parathurammina cf. cushmani Suleimanov, P. cf. dagmarae Suleimanov, P. cf.
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suleimanovi Lipina, P. cf. vasiljevae Pojarkov, P. cf. brewiradiosa Pojarkov, P. sp.,
Cribrosphaeroides cf. ovalis Pojarkov, Cribrosphaeroides cf. simplex Reitlinger, Bykovaella cf.
crassitheca Antropov, Rauser-Chernousovaina notata Antropov, Corbiella ? sp., Parastegnammina
pseudocamerata Pojarkov, Paracaligelloides ? florennensis Conil et Lys, Tournayella aff.
praesegmentata Bog. et Yuf.)). Bomopocnu Issinella cf. devonica Reitlinger u Renalcis sp.
MounHocTs 55 M.

7. W3BectHsikn Oenble, CBETIO-CEpble KPYMHOIUIUTYATHIC MEPEKPUCTATUIN30BAHHbIC
(Mukpodanuu: OayHICTOYHBI), aHAJIOTMYHBIE OMHUCAHHBIM B cioe 6. OTCYTCTBYIOT CKOILICHUS
ractponiog u Opaxuonon. @opamunudepst: Archaesphaera cf. magna Suleimanov, A. cf. minima
Suleimanov, 4. sp., Radiosphaera cf. basilica Reitlinger, Vicinesphaera cf. squalida Antropov, V.
cf. angulata Antropov, Suleimanovella cf. suleimanovi Lipina, Parathurammina sp.,
Cribrosphaeroides sp., Bisphaera ? sp., Irregularina ? sp., Eotournayellina ? sp. MontHocts 60 M.

8. U3BecTHsAkH Oelnble, CBETIO-CEpble KPYIMHOIUIMTYATBIE MACCHUBHBIE BOJIOPOCIIEBBIC
(Gaynncroynsl). B BepxHeill uyacTH cllosSi OTMEYAIOTCS CEKYyIIME K HAIJAaCTOBAHUIO TPEIIMHBI
IIUPUHOM 2-5 cM, BBIIIOJHEHHBIE MroJbYaThIM KanbuuToM. JlnuHa TpemuH 4-10 M.
@opamunudepsl: Parathurammina sp., Bisphaera sp., Auroria cf. ferganensis Pojarkov,
Paracaligelloides ? sp. Bonopocnu Renalcis sp. Momnocts 105 m.

9. bpexkunu cepble MacCHUBHBIC TJIBIOOBBIC, KPYIMHOOOJIOMOYHBIC, HEOTCOPTHUPOBAHHBIE,
kapOoHaTHOro cocraBa. O0moMku yrioBaroi ¢opmel, pazmepom 0,5 cMm - 10 M, mpeacTaBIICHBI
UCKITIOYUTENIBHO BOJIOPOCIEBBIMHU M3BECTHSIKaMU (0ayHICTOYHAMU), MOACTUIAIOUIUME TOCTPONKH.
[leMeHTHpYIOIIMI MaTPUKC CJHOXEH MEJIKOKPUCTAUIMYECKUM KanbLUTOM. B obnomkax
OTMEYAIOTCSI MHOTOYHWCJICHHbIE OCTAaTKU KpuHoWaeW. B 1enom, Opekunu mnpeacTaBisitoT coOoit
HarpoMoXaeHue 00JOMKOB pa3Iu4yHOro pasmepa. MomiHocts 132 M.

10. bpekunu cepble MacCUBHbBIE TIIBIOOBBIE, KPYMHOOOJIOMOYHBIE KapOOHATHOTO COCTaBa.
OOnoMku He OKaTaHbl, pasMepoM oT | cM 10 3-4 MeTpoB, MPEACTaBICHBI BOJOPOCICBBIMHU
u3BecTHIKamMu (OayHacToyHamu). LleMeHTHpYIOUIMIT MaTpUKC WPEJICTaBICH CpeaHe-KPYIHO-
3€pHUCTBIMU OMOKJIACTO-TUTOKIACTOBBIMU M3BECTHSIKaMU (TpeiictoyHamu). MomHocTh 65 M.

Momnocts KapamypyHckoro puda mo paspesy cocrasiser - 417 M. Beime corsiacHo
3aJIeraloT OTJIOKEHUS IAIIKUMHCKOM CBUTHI (PUCYHOK 15).

Pucynok 15 - KapamypyHsckuii pudoBbiii komiuieke. [lankuunckas ceura (D - Cislk)
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[Tankuunckas ceuta (D3 - Cislk)

[lepBble MOMBITKH BBIACICHHUS YIIIMCTO-KPEMHHCTO-KapOOHATHBIX OTJIOKEHUH IO ATUM
Ha3BaHWeM Obut caenaHbl  reojoramu  Kapamypynckoit ['PII Bo Bpems mnpoBeneHus
r€0JIOrOpa3BeJOYHBIX PadOT Ha MOJIMMETATUINYECKOM MecTopoxaeHun Llankus.

B mankuuHCKy0 CBHUTY OOBEIWHEHbl KapOOHAThI M YIJIMCTO-KPEMHHUCTO- TIUHHUCTO-
KapOOHATHBIE OCATKW CKJIOHA KapOOHAaTHOW IUIaTGOpPMBI M €ro OCHOBAHMA, 3ajeraloliue Ha
KapamypyHckoMm pripoBoM MaccHBe.

Pa3pe3 HMKHEMAIKUUHCKOM MOJICBUTHI COCTABIIEH B npeaenax KapamypyHCKON CHHKIIMHAIH,
rzae Ha oTioxeHusx KapamypyHckoro prugoBoro MaccuBa 3ajieraror (CHU3y BBEpX):

11. Bpekumu cepble MAacCHBHBIE C HEOKaTaHHBIMU OOJOMKamMu u TibiOaMu (pazmep
o010MouHOr0 Marepuana oT 1 cM 1o 3-4 M), npeAcTaBIEHHBIMU BOJIOPOCIIEBBIMH H3BECTHSIKAMU
(bayHIcTOyHAMU) M Pa3HO3EPHUCTHIME TPAJTANIMOHHOCIOUCTHIMEA M3BECTHSKaMU (TypOMIUTaMu) B
pa3HbIX COOTHOIICHUAX. LleMeHTHpyrOmMA MaTPUKC CIOXKEH OMOKIACTO-IUTOKIACTOBBIM
U3BECTHAKOM (IpEHCTOYHOM) OTJIOKEHUH JeOpUCHBIX MOTOKOB. I3 0010MKOB TypOUAHUTOB
onpexaenensl Gopamunudeps: Archaesphaera cf. suleimanovi Boguch et Yuferev, 4. cf. crassa
Lipina, 4. cf. grandis Lipina, A. cf. minima Suleimanov, Neoarchaesphaera cf. polypora
Antropov, Radiosphaera cf. basilica Reitlinger, Vicinesphaera cf. angulata Antropov, V. cf.
squalida Antropov, Suleimanovella ct. suleimanovi Suleimanov, Parathurammina cf. cushmani
Suleimanov, P. cf. dagmarae Suleimanov, P. cf. paracushmani Pojarkov, P. cf. spinosa Lipina,
Cribrosphaeroides cf. ovalis Pojarkov, Cr. sp., Uralinella cf. bicamerata Bykova, Bisphaera sp.,
Corbiella cf. fungeiformis Pojarkov, Tuberporina sp., Rauser-Chernousovaina cf. notata
polycellata Antropov, Eotuberitina sp., Bituberitina sp., Diplosphaerina sp., Eotournayellina
primitiva Lipina. MomHOCTb 57M.

12. YepemoBaHue  M3BECTHAKOB CEpPHIX TOHKOIUIMTYATBHIX CPEIHE-MEIKO3EPHUCTHIX C
TOHKMMH IPOCIOSIMH KPEMHEH TEMHO-CEPbIX M M3BECTHSKOB CEPbIX CPEJHENIUTYAThIX KpPYIHO-
CpeIHE3EePHHUCTHIX OMOKITACTO-TUTOKIACTOBBIX  TI'PaJallHOHHO-CIOUCTBIX (TpeHCTOYHOB),
o0pa3ymux putmbl  Ta,b. ToHkomnuTuaTeie pasHOCTH TMpeoOmagarT. PopamMuHHUEPH:
Asterosphaera sp., Neoarchaesphaera sp., Archaesphaera sp., Vicinesphaera cf. squalida
Antropov, V. cf. angulata Antropov, Cribrosphaeroides cf. ovalis Pojarkov, Suleimanovella cf.
suleimanovi Lipina, Parathurammina sp., Uralinella cf. bicamerata Bykova, Auroria ? sp.,
Bisphaera sp., Eovolutina cf. elementa Antropov. MomHnocTtb 20 M.

13. AHanoruyHoe ciior 2 4epeOoBaHHE TOHKOIUIUTYATHIX M CPEIHEIUIMTYATHIX (B Pa3HBIX
COOTHOILIEHUSX) pa3HOCTel TypOouauToB. OTMeuaroTcst Topu3oHTH A0 0,5M cpeaHeoO0I0MOYHBIX
Opexunii 3epHOBBIX MOTOKOB. Dopamuuudepsl: Radiosphaera cf. basilica Reitlinger,
Archaesphaera cf. grandis Lipina, Archaesphaera cf. crassa Lipina, Vicinesphaera cf. angulata
Antropov, V. cf. squalida Antropov, V. sp., Suleimanovella cf.  suleimanovi Reitlinger,
Parathurammina sp., Cribrosphaeroides sp., Auroria cf. ferganensis Pojarkov, Bisphaera cf.
grandis Lipina, Bisphaera sp., Eotuberitina sp., Septoglomospiranella sp., Quasiendothyra cf.
konensis Reitlinger. Momuocts 105 m.

14. YepenoBanue: 1) cepblx KpYMHOIUIUTYATBIX IPyOO-KPYMHO3EPHUCTHIX OHOKIACTO-
JIMUTOKJIACTOBBIX U3BECTHIKOB - TPEHHCTOYHOB (MOIIHOCTD MTPOCIIOEB J10 1 M - OTJIOKEHUS 3€PHOBBIX
MIOTOKOB); 2) CEPBIX CpeIHEe-KPYIMHOIUTUTYATHIX TPATAIIMOHHOCIONCTBIX TPY00-CpeaHe3epHUCTHIX
OMOKJIACTO-TUTOKJIACTOBBIX HW3BECTHAKOB - TpelHCTOyHOB (TypOoumutel Tab); 3) ceprix
CPENHEIUTMTYATHIX TPaNallMOHHOCIOUCTHIX CPEIHE-MENKO3EPHHUCTHIX H3BECTHAKOB (TYpOMIUTHI
Ta,b, ¢) u 4) MajgOMOIIHBIX 0 2 CM TOHKOIUTUTYATBIX TOHKOCJIOUCTBIX YTJIMCTO-KPEMHHCTHIX
OTJIOKEHUHM 1n situ ¢ ocTtarkamu paauonspuii. B kposie cios, B KpymHO-TpyOO3€pHUCTHIX
TypOMIUTaX OTMEYalOTCsl E€AMHUYHBIE KpYIHbIE NEePEOTIONKEHHbIE TJBIOBI  BOJOPOCIEBBIX
OayHacToyHoB (pazmepom 2x7 ). Dopamunudepsr: Radiosphaera sp., Neoarchaesphaera sp.,
Archaesphaera sp., Vicinesphaera sp., Suleimanovella cf. suleimanovi Lipina, Parathurammina
quadrata Brazhnikova et Vdovenko, Bisphaera sp., Tubeporina ? sp., Caligella antropovi Lipina,

40



Baituganella vulgaris Lipina, FEotournayellina sp., Tournayellina cf. vulgaris Reitlinger,
Clomospiranella sp. MomHocTh 26 M.

15. YepenoBaHue OTIOXKEHUI, aHAJOTMYHOE ONMCAHHOMY B clloe 14 3a HCKIIIOUEHUEM
MOSIBIICHHSI TIOBCEMECTHO PA3BUTHIX B pa3pe3e CJ0s TOPHU30HTOB (MOIIHOCTBIO 2-3 M) Opexuuid
3ePHOBBIX MMOTOKOB C Ipajialiieii B PacoI0KEeHUH 00JI0MKOB BHYTpH ciiosi. OOJOMKH HE OKaTaHbl,
pazmepom g0 70 cM, TpeACTaBICHBI PAa3UYHBIMUA THIIAMH W3BECTHSIKOB. YTIAKOBKA IUIABAIOIICTO
tuna. lleMEeHTUpYIOIUH MAaTPUKC CJIOKEH TPYOO3EPHHUCTBIM  OHMOKIIACTO-THTOKIACTOBBIM
rpeiiHcTOyHOM. B OONBIIMHCTBE ciiy4yaeB Tejaa OpeK4Hii HIMEIOT SPO3UOHHBIC B3aUMOOTHOIICHUS C
MOJICTUIAIOIIUMU OTIOXeHUsIMU. Dopamunudepsr: Neoarchaesphaera ?sp., Archaesphaera cf.
crassa Lipina, A. cf. grandis Lipina, A. cf. magna Suleimanov, A. cf. minima Suleimanov, A4. sp.,
Vicinesphaera cf.  squalida Antropov, V. sp., Suleimanovella cf. suleimanovi Lipina,
Parathurammina cf. tuberculata Lipina, Parathurammina cf. spinosa Lipina, Parathurammina sp.,
Baituganella cf. vulgaris Lipina, Eotournayellina sp., Septaglomospiranella cf. primaeva minima,
Septaglomospiranella cf. parva Durkina, Tournayellina sp., Quasiendothyra cf. communis Rauser-
Chernousova, Quasiendothyra cf. konensis Reitlinger, Quasiendothyra aff. baidjansaica globosa
Durkina, Quasiendothyra kobeitusana Rauser-Chernousova, Quasiendothyra sp. MouiHocTs 65M.

KaMeHHOYI‘OJ'ILHaH CHUCTCMa

15a. YepemoBaHue cepbIX TpPEHCTOYHOB (TYpOMIHMTOB) C TOHKOIUIACTUHYATBIMH U
TOHKOCJIOUCTBIMU ~ YIJIMCTO-KPEMHUCTBIMU ~ OTJIOKEHHUAMU  (in  situ) ¢ paguospUsIMHU.
@opamunudepsl: Archaesphaera. cf. magna Suleimanov, A. cf. minima Suleimanov, A4. sp.,
Vicinesphaera cf. squalida Antropov, V. sp., Bisphaera minima Birina, B. cf. malevkensis Birina,
Suleimanovella cf. suleimanovi Lipina, Parathurammina sp., Caligella cf. antropovi Pojarkov,
Paracaligelloides sp., Eotournayellina aff. primitiva Lipina, Tournayellina septata Lipina,
Tournayellina pseudobeata Reitlinger et Kulagina, Septatournayella sp., Septaglomospiranella sp.,
Quasiendothyra cf. konensis Lebedeva, Quasiendothyra sp., Endothyra ? sp. MomHocts 30 M.

16. Bpexkunu CcBeTIO-CEpble MAaCCHUBHBIE KPYMHOOOIOMOYHBIE A0 TIBIOOBBIX JA€OPHCHBIX
moTokoB. OOJIOMKM HE OKaTaHbl, MPEJICTaBICHBI BHYTPUIUIATPOPMEHHBIMU W PHUPOBBIMU
u3BeCTHAKaMHU (0ayHICTOYHAMH, CKEJIETHHIMH BAaKCTOYHAMH), TakKe IMPUCYTCTBYIOT OOJIOMKHU
TypOuauTOB. PazMep 0OOJOMKOB HM3MEHSETCSI OT TMEPBBIX CAHTUMETPOB JIO HECKOJIBKHUX METPOB.
Matpukc  mpeAcTaBlieH  OMOKIACTO-TMTOKIACTOBBIM  Mak-TpeHCTOyHOM. B oOnoMkax
0ayH/ICTOYHOB OTMEUAIOTCSl OCTaTKU KOpaJIOB U KpuHouaeil. Momuocts 101 M.

Beime 1o paspe3y MpoXOoAMT TEKTOHWYECKOe HapylieHue. HemonHas MOIIHOCTH
HIDKHEITATKUUHCKOM MOCBUTHI O pa3pesy 404m.

Mo1tHOCTb MOACBUTHI HA TUIOIIAAX TpeBbiaeT 450 M.

Bepxusist moacsuta(Ds-C;slky)

OTnoxeHusl BEpXHEIIAIKUUHCKOM TMOICBUTHI ClaraloT sjepHele yactu KapamypyHckoil u
MpIHOyaKCKOW CUHKIIMHAJIEH.

B mnpenenax 3akapTUpOBaHHON IUIOIIAAM TOBCEMECTHO (UKCUPYIOTCS TEKTOHHYECKUE
B3aMMOOTHOIICHHUS BEPXHEW U HIKHEITAIKUWHCKOW TIOJICBUT.

OTnoxxeHusl BEPXHEIIAIKMUHCKOM MOACBUTHI MPEACTABIECHBl: TEMHO-CEPHIMH J0 YEpPHBIX
CpeIHe-TOHKOTUTUTYATHIMH,  PUTMHYHO  TIOCTPOCHHBIMH  TOHKOCIIOMCTBIMH  MHKPHUTOBBIMHU
YIJIEPOAUCTO-TIIMHUCTO-KPEMHUCTO-KApOOHATHBIMU, ~ KPEMHUCTO-KapOOHATHBIMH,  TJIMHHCTO-
KapOOHAaTHBIMHU,  KPEMHHUCTBIMH  OTJIOXKEHHsIMH  (in  situ),  ceppIMH, TEMHO-CEPHIMU
CPeAHEIUITUTYATBIMUA PAa3HO3EPHUCTBIMH (OT KPYITHO- 10 TOHKO3EPHUCTBIX PA3HOCTEN) ¢ MPUMECHIO
TEPPUTEHHOTO MaTephalla W3BECTHSIKAMH, TOJOMUTH3UPOBAHHBIMH H3BECTHSKAMHU (TYpOHIUTHI
Ta,b,c), mpencTaBIeHHBIMH OHOKJIACTO-TMTOKIACTOBHIMM MMAKCTOYHAaMH M BakcroyHamu. K
YTJIEPOIUCTO-TIIMHUCTO-KPEMHUCTO-KapOOHATHBIM OTJIOKCHUSIM in situ  MPUYpPOYCHBI
HEBBIJICP)KAHHBIE MO0 TMPOCTHUPAHUIO Tejda (MOIIHOCTHIO TEPBbIE METPHI) W JIMH3BI OpeK4uid
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OTIOJI3aHUS CIIA00 JTUTH(PHUIIMPOBAHHOTO OCANIKa, CIOXKEHHBIE (hparMEHTAMHU BMEIIAIOIIUX TOPOJ U
TEMHBIM MUKPUTOBBIM MAaTe€pHaloOM KapOOHATHOTO COCTaBa. B MOAYMHEHHBIX KOJUYECTBaX, B
paspese BEepXHEIIATKUUHCKON MOJICBUTHI TPUCYTCTBYIOT TOPU30HTHI (MOITHOCTBIO MEPBHIE METPHI,
3HAUUTENILHO pexe 15-25 M) Opekuuid 3epHOBBIX H JACOPHUCHBIX TIOTOKOB, CJIOYKEHHBIX
HEOKATaHHBIMU OOJIOMKAMH CKEJIETHBIX OMOKIIACTO-THTOKIACTOBBIX BOJOPOCIEBBIX M3BECTHSIKOB,
rpaJaliOHHO-CIOUCTBIX U3BECTHIKOB, KPEMHEH, YTIepOAUCTO-TIMHUCTO-KPEMHUCTO-KapOOHATHBIX
TOHKOCIIOMCTBIX ~ OTJIOKCHHH,  CIEMEHTHPOBAHHBIX  JIMTOKJIACTO-OMOKIACTOBBIM  CpEIHe-
KPYIHO3EPHUCTBIM MaTpUKCOM. Tesla JaHHOTO Tuma OpeKYHil MMEIOT 3PO3MOHHBIE KOHTAKThI C
MOACTWIAIOMIMMH  OTJIOKEHUSIMU. J[JI1  TOHKOCJIOMCTBIX  YTIIEPOIUCTO-TIIMHUCTO-KPEMHHUCTO-
KapOOHATHBIX  OTJOKCHMH  XapaKTEpPHO HAJIWYHWE TOCIOWHOM TOHKOM  CHHIE€HETUYHOU
BKpAaIUICHHOCTH MupuTa. B cllolikaXx  CyIIeCTBEHHO-KPEMHHUCTOIO COCTaBa  OTMEUAaKOTCs
MHOTOYHCIICHHBIE OCTATKU PAIUOJIAPUI U CIIUKYI I'yOOK.

B npenenax rmuiomagu  AOU3YYEHHS K OTJIOKEHHUSM BEPXHEIIATKUUHCKOW TOJICBUTHI
MPUYPOYEHO CTPAaTU(HOPMHOE MOJIUMETAIUIMYECKOE OpyAeHeHHe MecToposkaeHus lankus.

Hwxe npuBOIUTCS JIMTONIOTHYECKAss KOJOHKA H pacmpocTpanenue ¢opamuaudep B
(haMeHCKO-HIDKHETYPHEHCKUX OTJIOKEHUSIX pa3pesa Kapamypyn (pucyHok 16).
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Pucynok 17 - A) JKanakoprauckas (IIaJKduHCKas) cBUTa, (amen, paspe3 KapamypyH. AJJIOXTOHHBIC
KOHTJIOMEpaThl MEradpeK4YrH 3aJIeraloT Ha in sifu 0acCeHHOBBIX WM CKJIOHOBBIX apTIIIINTaX (BEPXHUH CKIIOH).
I'eonoruueckuii MOJIOTOK JIGKUT y OCHOBaHHUSI KOHrioMepaToB. B) MerabOpekuns AeOpHUCHOTO MOTOKa C OJIOKaMH
Renalcis BomopocieBbIx OayHAcTOyHOB (BepxHuM cxiioH). llkama mmeer mupuny 15 cm. C) Bbuiox Renalcis-
BOJZIOPOCTIEBO-TYOKOBO- MIIIAHKOBOTO OayHICTOyHa B JeOpucHOM TOTOKe (BepxHuiM ckion). D) UYacte Omoka
JeOpucHOTO TOTOKa, pazMepoM 2M Ha 10M B mupuHy. CTpenka ykKa3plBaeT Ha BEPXHIOK YacTh CJIOS JeOPHCHOTO
moToka. biok nexxuT Ha ero cropoHe. JleBas cTopoHa OJ0Ka SIBISIETCSI BOJOPOCIEBBIM Renalcis GayHACTOYHOM C
OONBIIMMH IYCTOTaMH, 3alOJHEHHBIMU pPaJMaKCHATbHBIM MOPCKHM IIEMEHTOM C KaJbIIUTOM (CBETIIO-KOPHIHEBEIH).
PanuakcuanbHblil KaJIBLIMTOBBIM IIEMEHT BCTPEUYAETCSl NOBCEMECTHO B OCaJKax BEpXHEro ckioHa. IlpaBas cropona
Oyoka sIBISIETCS TpPeHHCTOYHOM ¢ oOumnbHBIMEU KpuHOuzesmu. E) brok Renalcis BomopocieBoro OayHACTOyHA
OIIPOKHUHYT B JICGPI/ICHOM IIOTOKE. quBIpe MAJICHBKUE CTPECIKH YKa3bIBalOT Ha TreoIeTeNIbHBIA M1 B 3aIlOJIHEHHBIX
LINATOM MYCTOTaX M Ha OPUI'MHAIIBHOE cTpaTHrpaduyeckoe HarpasieHHe. boblias cTpesika ciieBa OT KOHYHMKA Iepa
HampaBieHa K CTpaTHrpadudeckoil MOBEpXHOCTH OCHOBaHMS JebpucHoro motoka. F) Henrtynwueckas maiika c
MOPCKHUM KaJIBIIUTOBBIM HEMCHTOM. JIJ'[I/IHHBIG BECPTUKAJIBHBIC HCTITYHUYCCKUEC ;131‘/'11(1/1 (HGCHTKI/I MeTpOB) IIPOTHIKAKOT
kpaii puda. DTH 0COOCHHOCTH IO3BOJISIOT TPEANOJIOXKUTh, YTO JIOKAIbHASS TEKTOHMKA OblIa aKTHBHOW BO BpeMs
OCAaIKOHAKOIUICHHSI ¥ CYIIECTBOBAJ MOTCHIMANBHBIA MEXaHW3M [UIA OcClablieHus OKpawHBl pHUGOB W Hadajla
KpYITHOMAacCIITaOHBIX KOJUIATICOB OKpauHbI menb(da ¢ odpazoBanuem meradpekunii nedpucHsix motokos (I'.E. Kyk, B.T".
Kemuyxuukos, B.I'. 3emmonuk, B.4. XKatimuua u mp., 2002)
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Pucynok 18 - A) dameH, xaHakopraHckas cBuTa, paspe3 KapamypyH. TemHuo-cepeie Renalcis
BOJIOPOCTIEBO- MIIIAHKOBO-TYOKOBBIE OHOrepMbl (M), KOTOpBIE BCTPEYAIOTCS B BHJE MHOTOYHCICHHBIX
W30JIMPOBAHHBIX X0IMOB 10 10 M B BeicoTy (IipaBasi ctopoHa (oto). B) Renalcis BonopociaeBo- MIIaHKOBO-
ryOKOBbIE OMOTEPMBI CO CTPOMATAKCUCOBBIMU CTPYKTYpaMu. CTpOMOTaKCHCOBBIE HMOJOCTH 3aMOJIHSIOTCS
PaHHUM JIOJIOMHUTOBBIM LIEMEHTOM M KaJIbLIUTO-LINATOBBIM IEeMEHTOM. Bepx oOpalieH K BepxHed yacTu
¢oro. C) Bua mmockoctu ocHoBaHus Renalcis BOJOPOCIIEBO- MIIaHKOBO-TYOKOBOIO OHOrepmMa co
CTPOMOTAKCUCOBBIMU cTpyKTypamu. D) Kapanpgam ykaseiBaer Ha mmanok B Ouorepme. E) Kapangam
YKa3bIBaeT Ha, BO3MOXHO, Discosiphonella, cerMeHTUpOBaHHBIE M3BECTKOBBIE T'yOkH B Ouorepme. I'yOka
pasmepom okono 1,5 cm Ha 2,5 cm B nmuamerpe. F) Mukpodororpadus Bogopocneit Renalcis B Ouorepme.
Mupuna pororpadun cocrasiser 2 mm. (I'.E. Kyk, B.I'. Kemuyxuukos, B.I'. 3emnonuk, B.4. XKaiimuna u
ap., 2002)

Ha pucynkax 17 u 18 mpuBogsTcs nuTonoruyeckue u ¢ayHHUCTHYECKHE OCOOCHHOCTH Ha
pa3NMYHBIX ydacTKax paszpe3a KapamypyH.
Muxkpodororpaduu hopamuaudep, Bogopocieii u Mukpodaruii u3 pazpesa Kapamypys cm.
B Tabiumax 1-4.
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Tabmuna 1

Tabmuua 1 - 1 - Asterosphaera sp. YOxubiii Kazaxcran, bonemoit Kaparay, paspes Kapamypys,
(damenckuii spyc, oop. K-254, x 135; 2, 4, 7 - Cribrosphaeroides cf. simplex Reitlinger. FOxupiit Kazaxcran,
bonwsmoii Kaparay, pa3pe3 Kapamypys, 2 - 00p. K-255, x 75; 4 - 06p. K-255, x 85; 7 -pa3pe3 XKeprancaii,
00p. 172-5, x 270; 3 - Parathurammina sp. MecTOHax0XI€HHE U BO3pacT, Kak y ¢ur. 2, oop. K-255, x 90; 5,
11 - Archaesphaera cf. grandis Lipina. IOxubiii Kazaxcran, bonbiioii Kaparay; 5 - paspe3 Xeprancait,
(dbamenckuit sspyc oop. 172-0, x 180; 11 - MecronaxoxaeHue U Bo3pact, kak y ¢ur. 1, oop. K-254, x 70; 6 -
Eotuberitina sp. MecToHax0XIeHUE U BO3pacT, Kak y ¢ur. 5, 00p. 172-1, x 160; 8. - Parathurammina aff.
crassitheca Antropov. MeCTOHaX0KJCHHE U BO3PACT, Kak y ¢ur. 1, 0op. K-254, x 90; 9 - Neoivanovella ? sp.
MecToHaxoXIeHHE U BO3paCT, Kak y ¢ur. 1, 00p. K-254, x 90; 10 - Parathurammina sp. MecToHaxoXJeHHUE
W BO3pacT, Kak y ¢ur. 1, o0p. K-254, x 130; 12 - Vicinesphaera squalida Antropov. Oxueiii Kazaxcran,
Bonbmoit Kaparay, paspes KapamypyH, pameHckuii sipyc, o0p. K-18, x 160
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Tabmumna 2

Tabmuua 2 — 1,2 - Bisphaera irregularis Birina. FOxub1it Kazaxcran, boasmoii Kapatay: 1
- pa3pe3 XKeprancait, 0op. 171-6, x 70; 2 - pa3pe3 Kapamypys, o0p. K-254, x 90; 3 - Tournayellina
sp. YOxubiit Kazaxcran, bonsmoit Kaparay, paspes Kapamypyn, ¢pamenckuii sipyc, o0p. K-18, x
105; 4 - Septatournayella cf. lebedevae Pojarkov. FOxwusiit Kazaxcran, bonbmoit Kaparay, pazpes
Kapamypyn, damenckuii sipyc, oop. K-8, 3 120; 5 - Quasiendothyra cf. delicata Durkina. FOxxHbrit
Kazaxcran, bonpmoit Kaparay, paspe3s Kapamypyn, ¢amenckuii spyc, oop. K-29, x 55; 6 -
Quasiendothyra (Eoendothyra) communis simplex Brazhnikova. MecToHaxoxJieHHE U BO3pacT, Kak
y ¢ur. 3, 00p. K-29, x 70
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Tabnuua 3

Tabmuna 3 - Mukpodororpadun MuKkpodaluii MaTKUHHCKOH CBUTHI BEPXHETO JIeBOHA (PaMEHCKOTO
sapyca. @ur. 1. BakcroyHn BomopocneBblid, cinoit 15, 06p.1-1, x80. ®dur. 2. BakcToyH BOAOpOCHEBBIH C
Bonopocisimu  Issinella sp., cmoir 15, o6p. 1-2, x90. ®ur. 3. BakcToyH BOIOpOCNIEBBHIH ¢ TyOKamu
MePEeKPUCTAITN30BAHHBIH, citoit 15, 06p.1, x20. ®ur. 4. BakcToyH BoopocneBblii ¢ BogopocisiMu Issinella
sp., cioit 15, 06p.1-4, x80. ®wur. 5. BakcToyH BOAOPOCIEBEIH MEPEKPUCTAIIIN30BAHHBIN, ciioit 15, 06p. 1a-0,
x30. @ur. 6. BakcToyH BOJOPOCIEBBIN C BOJOPOCISIMH [ssinella sp., NEpeKpUCTAIUIM30BaHHBINA, C PyIHBIM
MuHepasioM, cioi 15, 00p.4a-4, x30. dur. 7. BakcToyH ¢popamMuHU(PEpOBO-BOIOPOCIEBEIl ¢ BOJOPOCIAMHU
Issinella sp., mepeKpuUCTAIIN30BAHHBIN, cioi 15, oOp. 5-4, x30. ®ur. 8. BakcToyH BOAOPOCIEBHIN C
HEOoIpeIeTMMbIMA OMOKIaCTaMH IJIAMOBOW Pa3MEPHOCTH M OOMIILHBIMH BKIIOYEHUSIMHA PYAHOTO MUHEpaa,
NepeKpUCTAIIM30BaHHbIH, cioi 15, 06p.6-1, x60
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Tabmuma 4
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Tabmuua 4 - Mukpodororpadun MUKpodauii IMaTKUMHCKON CBUTHI BEPXHETO 1€BOHA (PaMEHCKOTO
sapyca. ®dur. 1. Bakcroyn dopamMuHH(DEPOBO-BOAOPOCIEBBIN, MEPEKPUCTALIM30BAHHEIN, (opaMUHU(EPHI
3aMENIaTCs PYAHBIM MHHEpAIoM, ciioi 15, 00p.6-3, x80. dur. 2. BakcToyH BOJOPOCIEBHIH C BOJIOPOCISIMU
Issinella sp., 3aMemaroTcs pyIHBIM MUHEPAJIOM, Cioi 15, 06p. 6-6, x90. dur. 3. BakcToyH BOIOPOCIEBBIi €
ryOKaMM MepeKpUCTAUITM30BaHHbIN, cinoil 15, 00p.6-7, x20. ®dur. 4. BakcToyH BOogOpoCieBbId, BOJOPOCIN
Ephiphyton, cno#i 15, 06p.7-2, x80. ®dur. 5. BakctoyH BomopocieBblii ¢ Bojopocismu Issinella sp.,
NepeKpPUCTAIUIM30BaHHbIH, cioi 15, o0p. 8-2, x30. ®ur. 6. BakcToyH BOJOPOCIEBBI € BOJOPOCISAMH
Issinella sp. u ocTpakogaMu, MePeKPUCTAIIIN30BAHHBIHM, C PYAHBIM MUHEpaJIoM, ciioi 15, 00p.9-3, x30. Dur.
7. Bakctoyn ¢opamuHH(EPOBO-BOJOPOCIACBBIA ¢ BOAOPOCIIMU Issinella sp., nepeKpUCTAIM30BAHHBIM,
cinorr 15, o6p. 9-5, x30. @ur. 8. BakcTOyH BOIOPOCIEBBIN ¢ HEOMPEASITUMBIMUA OHOKIIACTAMHU IIAMOBOM
Pa3MepHOCTH, TIEPEKPUCTAIITU30BaHHBIH, ci1oii 15, 06p.6-1, x60
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4.3 Paspe3 ’Kanakopran

Haxomutcs B 37 kM ceBepHee ropoga Typkectan, B nonuHe peku JKaHakopraH Ha ee
nmpaBoM Oepery (pucyHok 19).

Pucynox 19 - Mecto pacmonoxenus pa3pesa JKanakopraxn

Yorncoprckue 6uorepMsl B pazpese JKaHakopraH CIOKEHBI OPraHOT€HHBIMHU W3BECTHSKAMH,
CIIOHTOJIUTAMH U MOJISIMU KpuHouJeil. KpuHouaen oueHpb xopolel COXpaHHOCTH, Y HEKOTOPBIX U3
HUX COXPaHWIHCh JaXe Yameyku. Pa3mepbl KpUHOMAEH OT THTAaHTCKUX JI0 COBCEM MEJKHX.
buorepmMbl KOHTaKTUPYIOT C BMEIIAIOUIMMHU TMOPOAAMH BIPUTHIK WM BMEUIAIOIIME MOPOJBI UX
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obnekaor. B pudoBbIX mocTpoiikax HaOmOgaeTcs MOPUCTOCTH M Pa3HOHANpaBlICHHAs
TPEIIMHOBATOCTh, BCTPEUYEHbl HENTYHUYECKHE JalKu C BaTepriacaMiu, KOTOpPbIE 3aIlOJHEHbBI
TEPPUTEHHBIM MAaTEPUATIOM.

Habmonaercss n1Ba ypoBHSI 00pa3oBaHMsI YOJCOPTCKUX XOJIMOB (2 3BEHJA-3aTOILICHUS U
nepepeiB — "OdkcTon" Mexay HumH). [Ipuyem 3aTorieHue ObLIo OoJiee 3HAUMTENBHOE, YeM B
¢damene. Bo3moxkHO, 00pa3oBaHHE XOJIMOB MPOUCXOAWIO0 BHYTpu Iienbda. IIpoTskeHHOCTH
nosiockl "yoscoTpekux xonmoB" 10 10 kM (pucynok 20).

Pucynok 20 - KpuHOUIHO-MIITAHKOBBIN OHOTEpM

Onucanue paspesa JXKanakopran
Bepxnee TypHe-HmkHee Bu3e. Oprajibicaiickas CBUTa

1. /3BecTHAKM TEMHO-CEpPOro IIBeTa TIUIMTYAThIE TMATHUCTBIE (KOMKOBAaThIe) C
KPEMHUCTBIMU CTSDKEHUSIMH € PEIKHM JCTPUTOM KPUHOWICH, ydacTKaMH C penkod QayHoi
Opaxuornos, ractponoj, kpuHouaed. Mukpodauuu: nakcroyHsl. @opamunudepsl: Ammovertella
sp., Endothyra latispiralis Lipina, Endothyra aff. kosvensis Lipina, Endothyra prisca Rauser-
Chernousova et Reitlinger, Endothyra aff. mirifica Rauser-Chernousova, Palaeospiroplectammina
sp. MomHocts >40 M.

2.  V3BecTHSIKM TEMHO-CEpbIe IUIUTYATHIE 3€PHUCTHIE C KPEMHUCTBHIMU CTSKCHHUSIMH B
MepeCcIanBaHNH C W3BECTHSIKAMH TEMHO-CEPBIMU C JIETPUTOM OpaxHoOTOJ, TacTPOINOJ, KPUHOUICH.
Muxkpodanuu: MakcToyHbl, rpeiHcToyHbl. Dopamunudepsr: Radiosphaera basilica Reitlinger,
Parathurammina cf. suleimanovi Lipina, Endothyra latispiralis Lipina, Endothyra tuberculata
Lipina, Endothyra antigua Rauser-Chernousova, Endothyra parakosvensis Lipina, Endothyra
crassitheca Lipina, Endothyra paraukrainica Lipina, Endothyra kosvensis Lipina, Endothyra prisca
Rauser-Chernousova et Reitlinger, Endothyranopsis sp., Globoendothyra parva N. Tchernysheva,
Septaglomospiranella sp., Septatournayella sp., Palaeospiroplectammina sp. Bonopocnu: Issinella
cf. grandis Tchuvashov. MomHocTs 72M.

3.  H3BecTHSKH TEMHO-CEphIE TOJCTOTUINTYATHIC C KDEMHUCTHIMU CTSDKCHHSIMA C OYCHBb
pPEAKUM JIETPUTOM  KpPUHOWIEH, Opaxuomoj, TacTpormoi U Boaopocismu. Mukpodammu:
MaKCTOYHBI, TpeHHCTOyHBI. DopamuHubepsl: Archaesphaera sp., Parathurammina sp.,
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Septatournayella Rauser-Chernousovaae potensa Durkina, Septaglomospiranella parva Durkina,
Septaglomospiranella rara Lipina, Endothyra latispiralis Lipina, Endothyra tuberculata Lipina,
Eoendothyranopsis sp. Bomopocmu: Issinella cf. grandis Tchuvashov, Palaeoberezella sp.
MomtHocTs 88M.

4.  U3BecTHSKM TEMHO-CEphI€ TOJCTOIUIMTYATHIC, WHOTA B  TOJCTOIIUTYATHIX
W3BECTHSKAX TOSBISIOTCS IPOCION ¢ OOWMIBHON (hayHOI Opaxwomoj, pyro3 W KOJOHUAIBHBIX
KapaJuioB, 3aXOPOHECHHBIX B MPIKU3HCHHOM IIOJIOKCHHH, PEXKE MPUCYTCTBYIOT TacTPOMOAbl H
KpuHouyen. KoloHMHM KOpajuloB MacCHBHBIC, PEXe IIelOoYeYHble. Pyro3pl UIMHHBIE TOHKHE.
Muxkpodarmn: makcToyHbl, BakcToyHbl. Dopamunudepst: Septaglomospiranella sp., Endothyra sp.
Bonopocmu: Issinella sp., Kamaena sp. MOIIHOCTB MPOCIOEB OPraHOTEHHBIX M3BECTHSKOB OKOJIO
1,5 M. ¢ pazayBamu 110 4 M. Az.maza. 230° 145-50°. Momnocts 40 M.

5. IlepecnauBaHue W3BECTHSIKOB TEMHO-CEPBIX TUIMTUATHIX 3€PHUCTHIX C KPEMHUCTHIMU
CTSDKCHUSIMH C M3BECTHSKAMU TEMHO-CEPBIMHU C JIETPUTOM TacTPOIIOJA, Opaxwuomno1, KpUHOUICH.
Muxkpodanuu: TpeHHCTOyHbI, NakcToyHbl. Dopamunudepst: Parathurammina cf. suleimanovi
Lipina, Glomospira sp., Septaglomospiranella sp., Endothyra tuberculata Lipina, Endothyra
latispiralis Lipina, Globoendothyra sp., Brumsiina sp. Bonopocnu: Issinella cf. grandis
Tchuvashov. MomuocTts 48Mm.

Hwuxnee Buse

6.  H3BEeCTHAKM TEMHO-CEpBIC IUIUTYATHIC 3€PHUCTHIC C KPEMHUCTBIMU CTSIKCHHSIMH C
OYCHb PEJKHM JICTPUTOM OPTaHUYECKHX OCTAaTKOB (PYyros, OpaxHoINoj, racTporioJi, BOJOPOCICH).
Muxkpodanuu: TpelHCTOYHBI, TakcTOyHbl. Dopamunudeps: FEndothyra latispiralis Lipina,
Endothyra prisca Rauser-Chernousova et Reitlinger, FEoendothyranopsis staffelliformis N.
Tchernysheva, Eoendothyranopsis sp. Bonopocnu: Issinella sp., Kamaena sp. MoutHocTb 68M.

KazanOy3apckas cButa

7. IlepecnanBaHue TEMHO-CEpPBIX MAaCCUBHBIX M3BECTHSKOB C peaKol (payHOH KpYIMHBIX
pyros3, €IMHUYHBIX Opaxuomnon (Spirifer), MEIKUX KPUHOUAEH C TIMHUCTBIMH H3BECTHAKAMH
TabayHO-CephIMU C JETPUTOM MEJIKHX KPUHOMJEH, Melnkux Opaxuonof (Athyris), eIUHUYHBIX
KpPYNHBIX ractponoji. Mukpodganuu: nakctoyHsl, BakctoyHsl. @opamunudepst: Earlandia elegans
Rauser-Chernousova et Reitlinger, Tetrataxis aff. eominima Rauser-Chernousova, Tetrataxis sp.
Bonopocnu: Kamaena delicata Antropov, Kamaena sp., Praedonezella sp. MomHocTb 48M.

8.  M3BecTHsKM roiyOoBaTO-Cepble, CBETJIO-CEPble MAaCCHUBHBIEC, TOJCTOIUIUTYATHIE,
OpraHOTeHHBIE C OOMIILHBIMU Kopayuiamu Rugosa, ¢ Opaxuoronamu, MIIaHKAaMH W BOJOPOCIISIMH,
IIPOCIJION CIIOHTOJIUTOB, M3BECTKOBUCTBIX AJE€BPOJIUTOB, MOJs KpuHOMAeH. KpuHonien or Menkux
70 TUTAHTCKUX pPa3MepOB, XOPOIIEH COXPaHHOCTH. MHUKpoQamuu: IMaKCTOYHBI, BAaKCTOYHBI.
®opamunudepsl: Endothyra sp. Bonopocnu: Kamaena sp., Sphaeroporella sp., Antracoporella sp.,
Momuxocts 89-110 M.

9.  U3BectHsiku TabayHO-cepble TIMHUCTBIE KPHUHOMIHO-MIIAHKOBBIE C MPOCIOSIMHU
M3BECTHSIKOB TEMHO-CEPOT0 IIBETAa TOJICTOIUIMTYATHIX C JETPUTOM  KPWHOWIEH, Opaxuoron,
ractponoji. Mukpodaimu: makcToyHbl, BakCTOyHbl. Bonopocnu: Mametella chautauque Brenkle.
MomuocTts 80M.

bakTteicaiickas cBUTa

10. IlepecnamBaHue W3BECTHSIKOB TOJICTOIUIUTYATHIX 3€PHUCTHIX (TYpOUIUTHI) C
TOHKOIUIUTYATBIMU TJIMHUCTBIMU (in situ). B ToncTomaMTyaThIX M3BECTHSAKAX MPOCIOU KpEeMHEH
MOIIHOCTBIO 110 3-X cM. MoIHOCTh mMakeToB TypOuauToB g0 0,5 M, in situ — mgo 0,3 wm.
Muxkpodammu: TypOUAMTHI-TpeHHCTOYHBI. Cpeau HUX BCTPEYAIOTCS TMPOCIOU  OOJIMTOBBIX
M3BECTHIKOB, in Situ- BakcTOyHBL. K BepXHEW 94acTH yBEIMYUBAIOTCS MOIIHOCTH TYpOHIUTOB U
YMEHBIIIAIOTCS MOIIHOCTHU in situ mopoa. @opamunudepst: Eotuberitina reitlingerae M. Maclay,
Eotuberitina sp., Earlandia sp. MoutaocTs 60mee 100 m.

Pacripoctpanenre opraHMueckux OCTaTKOB B pazpese JKanakopraHn npuBOIUTCS Ha pucyHke 21.
JetanpbHOEe W300pakKeHUE KPUHOWIHO-MJIOBBIX XOJIMOB CM. Ha pHCyHKax 22 u 23.
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Pucynok 22 - A) Huwxknee Bu3e, O6akTricaiickas (ka3aHOy3apckas) cBura, paspe3 JKanakopran. Ha
ceBepo-3amaj MO TOPU3OHTAIM PACIHOIOKEHBl CBETJIbIE CKEJIETHBbIE HIIOBbIE XONMBbI. MIloBBI X0onmMm Ha
nepenHeM Tutane (m) IHOM okojo 200 M ¥ MOIITHOCTRIO 75 M. MHOTOYHUCIIEHHBIE JPYTHE UIOBBIE XOJIMBI
(m) mpOTATHMBAIOTCS MO NPOCTHUPAHHIO  3TOrO CTpaTUrpadUueckoro ropu3oHTa He Menee 10 kwm.
PernonanbHbIN pa3inom HaxoauTcs cieBa (roro-3amnan). B) CkenerHslid MIOBBIA X0IM (M) MOMIHOCTHIO 90 M
PAacIONIOKEeH HEMOCPEACTBEHHO K IOr0-BOCTOKY OT XOJIMa, IMOoKa3aHHOro B yacTd A. Ha doto n3oOpaskeHb
Oorateie kopaioBo (Rugosa) -kpunougHble damuu B siipe (m) WIOBBIX XOJIMOB M 0ojiee TOHKHe-in situ
KPUHOMIHBIE TTAKCTOYHOBBIE (Dartuu (Cr) MOKPOBYMKH MOBEPX XOJIMOB, C paBoii ctoponsl xoiama. C) B Tom
’Ke XONMe, YTO M Ha pHCyHKe 22B moka3aHbl TOHKOCJIOWCTBIE KPWHOWAHBIE MAKCTOYHOBI (CT), YTO
BCTPEYAIOTCSl BHYTPH M Ha BEpXHEH 4acTH mioBoro xomma (m). D) Sapo ckeneTHOro uijaoBoro xonma, B
LIapHUPE KPUHOMAHBIE TAKCTOYHOBBIE (aunu. Bricokoe monokeHue mapHupa npeanoaracT yCTaHOBIEHUE
oTHOcUTeNbHO HU3KOH sHepruu. E) HenryHuueckue naiiku B BepXHEH 4yacTH WIOBOro xoiama B, BHyTpu
3anosiHeHa ocaakoM. HenTyHuueckue Aailku JOBOJBHO paclpOCTPaHEHbI B BEpIIMHAX 3TUX KypraHoB. F)
Bepxuss ctopoHa mpaBoil yacTi (oTo sBIsSeTcs BeplIMHON MiioBOoro xonMa (m) B yactu B. Ha nepennem
aHe GOTo ABa TOHKHUX MPOCIOs (TOJNIIMHON 25 CM) TeppUre€HHO-KapOOHATHBIX TYpOHIUTOB (t), KOTOpBIE
00pa3oBaIUCh BO BpeMsl COOBITHS IIOHMKEHHSI YPOBHSI MOPSI, OCHOBHOT'O COOBITHSI B PaHHEM BH3€ (B BepXHEil
YacTH LUKJIa BTOPOrO MOPsIKa). ITO COOBITHE CONMPOBOKAAIOCH OTHOCUTENBHBIM MOJBEMOM YPOBHS MOPS,
KOTOPBI MPECTaBIsIET OCHOBY KOJMYECTBA LHUKJIOB BTOPOTO MOPsAKa. DT TypOHIUTHI 00pasyloTcs Ha
BEPXHHX MOBEPXHOCTX cKeleTHBIX mioBbIX XxoiaMoB. (I'.E. Kyk, B.I'. Kemuyxuukos, B.I'. 3emnonuk, B. 5.
Kaiimuna u ap., 2002)
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Pucynok 23 - A) BepxHeceprmyXOBCKHU TOABAPYC, OakThICAWCKasi CBUTA, MEXIy paspe3aMu
Kanakopran u Illepr. IlmacTtel OaccelHOBBIX H3BECTKOBBIX MAaJCTOYHOB C NPOCIOSMH KapOOHATHBIX
TypOouauroB u aebpucHbiXx 1motokoB. B) Hmxuee Buze, paspes Kanakopran. CMelraHHbIE TEeppPUI€HHO-
KapOOHaTHbIE TypOMIOUTBI W OacCeHOBBIE M3BECTKOBO- TJIMHUCTHIE APTHUIMTBL. OTH TEPPHUICHHO-
KapOOHATHBIE TYpPOMIUTHI OCAXKAAINCH BO BpeMs IJIaBHOTO COOBITHSI TIOHIKEHHS YPOBHSA MOpPSI B PaHHEM
Buze. C) Ha mukpodotorpadmu m3o0paxkeHbl CHHKYJIBI TYOOK B 0acCeHHOBBIX in sifu OaKThICAHCKUX
¢anusax. upuna ¢ororpadun cocrasiser 1,5 mm. D) Hopmanbhast rpagauns kapOOHATHBIX TypOMANTOB
JIOKaNMU3YIOMMXcs Ha pucyHke 23a. TypOuauThl COOEp>KUT MHOXKECTBO COCTAaBHBIX 4acTeil, B TOM 4HCIIE
OOHMIBl, KpPUHOWAEH M KpyHHble Opaxuomonasl NPOAYKTUABI, HaWJEHHbIE B  OJHOBO3PACTHBIX
BHyTpuLIEeNIbGOBEIX (anusx B paspesax YmoseHb W Keprancail. E) Bepxuue cepmyxu-HmkHUR Oamkup,
OakTbIcaiickasl cBHTa, pa3pe3 Kanakopran. bpekuust AucTanbHOro AEOPUCHOrO MOTOKA MOIIHOCTBIO 1 M B
OacceifHOBOM 0OOcTaHOBKE. Bbpekumst comep HUT OOMIBHBIE MEJIKOBOJHOTO MPOHCXOXKICHHUS OpaxHOMOIbI
MPOAYKTH/BI, OOJUTH U OOJOMKU TEMHBIX ITTyOOKOBOAHBIX aprMJUIMTOB. JTO BHE3AIHOE BO3HHKHOBEHHE
neOpUCHOTO TIOTOKa Ha CEPIyXOBCKO-OAIIKUPCKON TIpaHHIEe CUMTAETCS aJUIOXTOHHBIM KIMHOM HHM3KOTO
CTOSHHUS YPOBHA MOps. ODTO MHTEPIPETUPYETCS KaK HAYaJIo BO BPEMsI HU3KOTO CTOSHUS YPOBHSA MOps
(BepxHsisl 4yacTh LUKIA 4 BTOPOrO MOPsIKa), KOTOPHIA MPHU3HAETCA B KOCOCIOWCTOH (alMy Ha ydyacTke
VYio3enb B HWKHEH dYacTH HwxkHero Oamkupa. F) Mukpodororpadus mokaspiBaromasi MEJIKOBOAHBIE,
OOHJIHBIE 3epHa B MaTpule ceneBoro nmotoka (¢pparment E). [llupuna gotorpadun cocrasuser 2 mm. (I'.E.
Kyxk, B.I'. XKemuyxxuukos, B.I". 3emnonuk, B.S1. Katimuna u ap., 2002)
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Muxpodororpaduu dopamunudep, Mukpodauuii 1 Bomopociei u3 paspesa Kanakopran
n300pakeHsl B Ta0IUIaX 1-6.
Tabnuna 1

56



57

Tabmumna 2



58

Tabnuua 3



Tabmuua 1 - Mukpodotorpadun ¢dopamuaudep HIKHero Buze paspesa Kanaxypras.
Opransicaiickas cuta. ®ur. 1. FEotuberitina? sp., cmoit 2, o0p.11328-2-3, x110. Dwur. 2.
Tubeporina sp., cnoit 2, 00p.11329-1-3, x110. @ur. 3. Vicinesphaera sgualida Antropov, cioii 3,
00p.11330-1-2, x120. ®wur. 4. Vulgarella sp., cnoit 3, 06p.11330-2-1, x120. @ur. 5. Tubeporina
ugamensis Michno, cnoii 3, 00p.11330-3-2, x130. @wur. 6. Parathurammina stellata Lipina, cioii 3,
00p.11334-1-1, x120. ®ur. 7. Parathurammina suleimanovi Lipina, cioii 5, o6p.11344-1-3, x110.
@ur. 8. Planoendothyra tschikmanica (Malachova), cmoit 5, o6p.11344-1-1, x100. @wur. 9.
Tuberendothyra tuberculata (Lipina), cmoit 2, 00p.11328-1-1, x80. ®dur. 10. Eogloboendothyra
parva (N. Tchernysheva), cioii 2, 06p.11328-2-2, x80. ®wur. 11. Pseudoplanoendothyra sp., cioit
3, 00p.11339-3-4, x75. ®ur. 12. Eogloboendothyra cf. parva (N. Tchernysheva), cmoit 2,
00p.11328-1-2a, x40. @wur. 13. Tuberendothyra sp., cnoui 2, 00p.11329-2-2, x90. Owur. 14.
Eogloboendothyra ukrainica Vdovenko, cnoii 2, 00p.11329-3-1, x80. ®wur. 15. Eoendothyranopsis
staffelliformis (N. Tchernysheva), cmoit 2, 00p.11329-3-3, x100. ®wur. 16. Spinoendothyra
paracostifera (Lipina), cmoit 2, 060p.11329-3-5, x90. ®ur. 17. Latiendothyra sp., cnoii 2,
00p.11329-3-6, x120. @wur. 18. Endothyra paracovensis (Lipina), cioit 3, 06p.11330-1-1, x100.
®dur. 19. Latiendothyra latispiralis (Lipina), cmoit 3, o00p.11330-1-3, x150. @wur. 20.
Eogloboendothyra aff. orelicaVdovenko, cnoii 3, 006p.11330-3-3, x70. ®wur. 21. Eogloboendothyra
parva (N. Tchernysheva), cmoit 3, 00p.11330-3-4, x50. Dur. 22. FEoendothyranopsis cf.
staffelliformis (N. Tchernysheva), cmoii 3, 00p.11330-3-5, x70. Dwur. 23. Omphalotis  cf.
paraturkestanica Bogusch et Juferev, cnoii 3, 06p.11337-1-2, x80. ®ur. 24. Omphalotis sp., cnoi
3, 006p.11338-1-2, x100. ®ur. 25. Septaglomospiranella sp., cnoit 3, 06p.11339-3-1, x80. Dur. 26.
Dainella sp., cioit 3, 006p.11339-3-2, x100

Tabmuna 2 - Mukpodotorpadun dopamunudep HuxHero Buze paspesa KaHakypras.
Opraneicaiickas ceura. @ur. 1. Endothyra aff. paracosvensis (Lipina), cioit 3, 06p.11339-3-10,
x100. ®ur. 2. Eogloboendothyra sp., cinoit 4, 06p.11341-1-1, x80. ®ur. 3. Eoendothyranopsis sp.,
ciorr 4, o0p.11341-1-4, x80. ®ur. 4. Globoendothyra ishimica (Rauser-Chernousova), cinoit 4,
00p.11341-1-5, x80. dur. 5. Forschia subangulata parvula (Rauser-Chernousova), cioil 4,
00p.11342-2-1, x80. ®wur. 6. Endothyra cf. lensi Conil et Lys, cnoii 4, 06p.11342-2-2, x100. Dur. 7.
Eoendothyranopsis ? sp., cinoit 4, 06p.11344-1-5, x80. @ur. 8. Dainella sp., cnoii 4, 00p.11344-2-3,
x80. ®wur. 9. Eogloboendothyra sp., cnoui 4 , 06p.11344-3-4, x80. ®ur. 10. Omphalotis cf. involuta
Brazhnikova, cnoit 5, 00p.11345-1-2, x80. ®ur. 11. Planoendothyra kedrovica Durkina, cnoii 5,
00p.11346, x100. ®wur. 12.Endothyranopsis cf. convexus (Rauser-Chernousova), cmoit 5,
00p.11346-1-1, x80. ®ur. 13. Dainella cf. chomatica Dain, cnoii 5, 06p.11346-1-4, x80. wur. 14.
Septaglomospiranella ? sp., cnoit 5, 00p.11346-2-4, x80. @wur. 15. Eogloboendothyra parva (N.
Tchernysheva), cioit 5, 06p.11346-2-5, x80. ®ur. 16. Brunsia cf. sigmoidalis Rauser-Chernousova,
ciout 5, 06p.11347-3-3, x100

Tabmuna 3 - Mukpodotorpaduu mukpodauuii 1 dopamuHudep HUKHETO BU3E paszpesa
Kanakypran. Opranbicaiickass csuta. @ur. 1. I'peiinctoyH dopamuandepoBo-BOIOPOCTEBHIIA
MePEKPUCTATUIM30BAHHBIN, cioil 6, 00p.11352-1-4, x20. ®wur. 2. I'peiincroyn popamunudepoBo-
BOJIOPOCIIEBBIN TEPEKPUCTAIIIM30BaHHbIN, cinoil 5, 00p.11346-2-7, x20. dur. 3. I'peitHcTOyH
dhopamuHU(DEPOBO-BOIOPOCIIEBBIN MEPEKPUCTATIIU30BAHHBIN, CiIoi 5, 00p.11346-2-6, x20. ®Dwur. 4.
Tuberitina collosa Reitlinger, cnoit 6, 06p.11352-1-7, x120. ®wur. 5. Baituganella ? sp., cnoii 6,
00p.11353-1-8, x70.  ®wur. 6. Planoendothyra ? sp., cmoit 5, 06p.11347-3-3, x70. ®wur. 7.
Planoendothyra sp., cnoit 6, o6p.11352-1-5, x70. @ur. 8, 10, 15. Eogloboendothyra parva (N.
Tchernysheva), 8-cmoit 6, 006p.11352-1-6, x70, 10- cmoir 6, 06p.11353-1-2, x70, 15- cnoit 6,
00p.11355-1-1, x70. @ur. 9. Endothyra sp., cnoit 6, 06p.11353-1-1, x70. Dwur. 11.
Globoendothyra globulus (Eichwald), cmoit 6, 06p.11353-1-3, x70. ®ur. 12. Omphalotis sp., cioi
6, 00p.11353-1-4, x80. @wur. 13. Endothyra cf. lensi Conil et Lys, cnoit 6, 006p.11353-1-5, x50.
®ur. 14. Laxoendothyra sp., cnoir 6, o0p.11353-1-6, x100. Dwur. 16. Endothyranopsis cf.
convexus (Rauser-Chernousova), cioit 6, 06p.11355-1-4, x100

59



60

Tabnuma 4



61

Tabmuua 5



62

Tabnuua 6



Tabmuua 4 - Mukpodororpadpun Mukpodanuii HIKHEro Bu3e paspe3a KaHakypras.
Opransicaiickas CBHTA. )71 1. [TakcToyn dhopamuHU(DEPOBO-BOIOPOCIIEBBII
[IEPEKPUCTAININ30BAHHBIN, 10JIOMUTU3UPOBAHHBIN, cioil 1, 00p.11321-1-41 x20. ®ur. 2. [TakcToyH
OunoknacToBblii (hopaMuHU(PEPOBO-BOAOPOCIEBBI ¢ Bomopocismu Issinella grandis Tchuvachov,
MEePEKPUCTAINIM30BAHHBIN, cioil 2, 00p.11326-1-1, x20. ®ur. 3. ITlakcToyH OMOKIACTOBBIN
dbopamunudepoBo-BoiopocieBblii ¢ Ostracoda W mnenounamu, MePEeKPUCTATITN30BAHHBIH,
JTOJIOMUTH3UPOBAHHBINA, ciod 2, o00p.11329-3-1 x50. @wur. 4. IlakcToyH OHOKIACTOBBIHA
dhopamuHubepoBO-BOIOpOCTEBbIi ¢ Trepeilopsis sp. W menougaMu, MEPEKPUCTATUITM30BAHHBIMH,
JIOJOMUTH3UPOBAaHHbINA, cioit 3, o00p.11330-1-4, x50. ®ur. 5. I'peitHCTOYH BOAOPOCIEBBIN
MePEKPUCTAUIM30BaHHbIN, cioi 3, 00p.11330-2-2, x50. ®ur. 6. I'peitHCTOYH BOIOPOCIEBBII
MEePEeKPUCTAININ30BaHHbIN, ciioii 3, 00p.11330-3-6, x50. @wur. 7. IlakcToyH OMOKIACTOBBIA
(bopaMuHu(epoBO-BOIOPOCIEBbIN  MEPEKPUCTAIUINZ0BAHHBINA, JOJIOMUTHU3UPOBAHHBIN, CiloH 3,
00p.11338-1, x50. @ur. 8. IlakctoyH OHOKIACTOBBI (opaMUHUGDEPOBO-BOIOPOCIEBBIN
MePEeKPUCTATIIN30BAHHBIN, JOJOMUTU3UPOBAHHBIHN, cioi 3, 00p.11339-3-5, x50. @ur. 9. ITakctoyn
OMOKIIacTOBBIN (opaMUHU(DEPOBO-BOIOPOCIEBBI ¢ Bogopocisamu Issinella grandis Tchuvachov,
MePEeKPUCTATNIM30BAHHBIN, TOTOMUTU3UPOBAHHBIN, cioi 3, 00p.11339-3-7, x50. @ur. 10. [TakcToyn
OMOKIacTOBBIN (POpaMHUHU(PEPOBO-BOIOPOCIEBBIN ¢ Bogopocisimu Issinella sp., Palaeoberezella
Sp., MEPEKPUCTAINIM30BAHHBIN, JOJOMUTU3UPOBAHHBIN, ciod 3, o6p.11339-3-11, x50. dwur. 11.

[TakcToyn OMOKJIaCTOBBIN dopamuHn(HEepOBO-BOTOPOCIIEBBIN IIEPEKPUCTATNIN30BAHHBIM,
JOJIOMUTHU3UPOBAHHBINA, cioir 3, o0p.11339-3-13, x50. ®ur. 12. IlakcToyH OMOKIACTOBBIN
dbopamMuHn(hepoBO-BOIOPOCIICBEI ¢ BoAopocismMu Issinella sp.,  TEpeKpUCTAILTU30BAHHBIM,

JNOJIOMUTU3UPOBAHHBIN, cioil 4, 00p.11342-1-1, x50. ®wur. 13. Bakcroyn ¢opamunudeposo-
BOJIOPOCIIEBBIA €  BojopociusiMu  Kamaena W OHWOKIacTaMH IIUIAMOBOM  Pa3MEPHOCTH,
MePEeKPUCTATNIN30BAHHBIN, TOTOMUTU3UPOBAHHBIN, ciioi 4, 00p.11343-1-1, x20. @ur. 14. [TakcToyn
dbopamMuHn(hepoBO-BOIOPOCIICBEI ¢ BoAopocisamMu Issinella sp.,  TEpEeKPUCTAILTU30BAHHBIM,
JTOTIOMUTHU3UPOBAHHBIN, cioit 5, o0p.11344-1-7, x50. @ur. 15. Ilakctoyn ¢opamuHHpEpOBO-
BOJIOPOCJIEBBIM TEPEKPUCTAITU30BAHHBIN, TOJOMUTU3UPOBAHHBINA, cioil 5, o0p.11344-2-1, x50.
@ur. 16. I'peiiHCTOYH BOJIOpOCIEBBIN C BOAOpOCIAMU Issinella sp., TepeKpUCTAIIM30BAHHBIMN,
cioit 5, 00p.11344-2-2, x20. @wur. 17. BakucTtoyH BOAOPOCIEBBIH ¢ OMOKJIACTaMH BOJOpOCIEH
[IIJJAMOBOM pa3MEpHOCTH, MEPEeKpUCTAJUIM30BaHHbIN, cioit 5, o0p.11345-2-1, x20. @wur. 18.
[Takcroyn (hopaMuHn(epoBO-BOAOPOCIEBBIN c BOJIOPOCISIMU Issinella sp.,
MepPEeKPUCTANIN30BaHHBIN, ok 5, 00p.11346-2-2, x20

Tabmuua 5 - Mukpodotorpapuu dopamuHudep 1 MUKpodanuil HUKHETO BHU3E paspesa
XKanakypran. KazanOy3zapckas u 6akrteicaiickast cButa. @ur. 1. Endothyra sp., cioit 8, 00p.11361-
2-2, x70. @ur. 2. Brunsia cf. sigmoidalis Grozdilova et Lebedeva, cnoit 8, 06p.11361-2-1, x100.
@ur. 3. Tetrataxis paraminima Vissarionova, cioit 8, 00p.11372-3-1, x90. ®wur. 4. Valvulinella sp.,
cioit 8, 00p.11373-1-2, x50. ®wur. 5. Tetrataxis sp., cnoit 8, 06p.11376-2-1, x90. ®wur. 6. [lakcToyH
OMOKJIaCTOBBIN BOJIOPOCIIEBO-KPUHONIHO-MILIAHKOBBIH, MepPEeKPUCTANIN30BAHHBIMH,
JIOJOMUTH3UPOBAHHBIA cioit 7,  00p.11357-1-1, x20.  ®ur. 7. [lakcTOyH MIIaHKOBBIMH,
MePEKPUCTATUTM30BAHHBIN, TOJIOMUTU3UPOBAHHBINA ciioit 7, o0p.11358-1-1, x20 ®wur. 8. [1akcToyH
MIIaHKOBO-KPHUHOMTHO-BOJOPOCIIEBBIN c BOJIOPOCIISIMU Parakamaena ? sp.,
MePEKPUCTATUTM30BAHHBIN, TOJIOMUTU3UPOBAHHBIN ciiol 7, 00p.11358-1-2, x20. ®ur. 9. Bakcroyn
KPUHOUHO-MIIIAHKOBBIM, C KPYMHBIMH €IMHUYHBIMH MIIAaHKAaMM W JPYTUMH OHOKJIaCTaMu
JETPUTOBON pa3MEPHOCTHU, MEPEKPUCTAIUIMIOBAHHBIN, TOJTOMUTU3UPOBAHHBIN, cioil 7, 00p.11358-
1-3, x20. dur. 10. BakcToyH KpUHOMJHBIH C OHMOKIacTaMH JAETPUTOBOH pasMEPHOCTH U
€IMHUYHBIMU KPYITHBIMU OOJIOMKAaMHM, NEPEeKPUCTAITM30BaHHBIN, JOJOMUTU3UPOBAHHBIHN, CIIOH 7,
00p.11358-2-1, x20. ®ur. 11. I[TakcToyH OMOKIACTOBBIN BOAOPOCIEBO-MIIAHKOBLIN ¢ Ostracoda,
MePEKPUCTATUTM30BAHHBIHN, TOJTOMUTH3UPOBAHHBIN, cioi 7, 00p.11358-2-2, x20. ®@wur. 12. [TakcToyH
OMOKJIACTOBBIN C MIIIAaHKAMHU, KPUHOMIECSMH, C BojopocisMu Kamaena delicata Antropov u
OCTpaKoJlaMH, TEPEeKPUCTAIIM30BAHHBIN, TOJOMUTH3UPOBAaHHBIN, cinoi 7, o0p.11358-2-3, x20.
@ur. 13. BakcroyHn ¢ Ouokiacramu Bonopociei Praedonezella sp. neTpuToBOd M IUIaMOBON
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pPa3MEpHOCTH TEPEKPHUCTAIN30BAHHBIN, JTOJIOMUTU3UPOBAHHBIN, cioit 7, o00p.11359-1-1, x20.
@ur. 14. bayHACTOYH MIIIAHKOBO-KPUHOUIHBIN, MEPEKPUCTATUIM30BAHHBIN, I0JJOMUTU3UPOBAHHBIN,
cio 8, 00p.11363-1-1, x20. dur. 15. bayHACTOyH MIIAHKOBO-KpUHOUIHBIN ¢ Ostracoda,
MePEKPUCTATUTM30BAHHBIH, IOJIOMUTU3UPOBAHHBIN, ciiok 8, 00p.11363-3-1, x20

Tabmuma 6 - Muxkpodororpaduu mukpodaiuii HIKHEro BH3e paspe3a KaHakypras.
KazanOy3apckass u Oaktbicaiickass cButa. Pur. 1. ITlakcToyH OWOKIACTOBBIM MIIAHKOBO-
KPUHOMJIHBIN ¢ OMoKIacTaMu Bojopociei Kamaena sp. M 0CTpaKoiaMu, EPEKPUCTAIITU30BAHHBIH,
JOJIOMUTH3UPOBAHHBIN, cioi 8, 00p.11366-2-1, x20. dur. 2. BakcToyH OMOKIACTOBBIA, C
KPYIIHBIMU  OOJIOMKaMH MIIAHOK, MEPEeKPHUCTaUIN30BAHHBIN, TOJTOMHUTU3UPOBAHHBIA CIIOH &,
00p.11366-2-2, x20. ®ur. 3. IlakcToyH OMOKIACTOBBI MIIAHKOBO-KPHHOUAHBINH ¢ Ostracoda,
MEePEKPUCTAIUIM30BAHHBIN, JAOJOMUTHU3UPOBAHHBIN, ciod &, o0p.11366-4-1, x20. dwur. 4.
baynncroyH OHMOKIACTOBBIN  BOAOPOCICBO-MITAHKOBO-KPHUHOWIHBIN MEPEKPHUCTANIN30BAHHBIH,

JIOJIOMUTU3UPOBAHHBIN, CIIOH 8, 00p.11367-1-1, x20. ®wur. 5. IlakcToyH-TpeHHCTOYH
OMOKIacTOBBIE ¢ BomopocimsiMu  Sphaeroporella 7 sp.,  TEpeKPUCTAILTN30BAHHBIM,
JIOJIOMUTU3UPOBAHHBIN, CIIOH 8, 00p.11367-2-1, x20. ®wur. 6. IlakcToyH-TpEeHHCTOYH

ounokacToBeit ¢ Ostracoda v Krinoidea, TnepexpHCTaNIM30BAHHBIN, JOJOMHUTU3HPOBAHHBINA CIION
8, 00p.11372-2-1, x50. ®dur. 7. BakcToyH OMOKIACTOBBIA C KPYMHBIMHU 3€pHAMU KPUHOUIEH U
OnoKIacTaMu BOZOpOCIIEH UIAMOBOM pa3MepHOCTH, NIEPEKPUCTAIUIN30BAHHBIM,
JOJIOMUTU3UPOBaHHBIN, cior 8, o0p.11373-1-1, x20. Pwur. 8. I[lakcroyH OMOKIACTOBBIM C
BOAOpOCHSIMU  Antracoporella sp., NepeKpUCTAIUIM30BAHHbBIN, J1OJIOMUTHU3UPOBAHHBIN, CiIoH §,
00p.11373-2-1, x30. @ur. 9. [TakcToyH- BakcTOyH OMOKIAcTOBbIN ¢ Ostracoda, NETPUTOM MIIAHOK
U BOJOpOCIEH U NeNouAaMH, IEePEeKPUCTAJUIN30BAHHBIN, JOJIOMUTHU3UPOBAHHBIN, clol 8§,
00p.11376-1-1, x20. @wur. 10. baynncroyn 6MOKIIacTOBBIN ¢ MIIAaHKAMU U Bojopocisamu Mametella
chautauque Brenkle, mepexkpucTaiin30BaHHBIN, JOJOMUTHU3UPOBAHHBIN cion 8, o0p.11377-1-1,
x20. ®ur. 11. BakcroyH OMOKJIACTOBBIM C KpPYNHBIMH OMOKJIacTaMH BOAOPOCIHEH, KpUHOUIEH,
MEePEKPUCTATUIM30BAHHBIN, IOJIOMUTH3UPOBAHHBIN, coit 8, 00p.11379-1-1, x20. ®ur. 12. BakcroyH
OMOKJIACTOBBII €  KpYyNHbIMM  OWMOKJIAacTaMM  BOJOpOCIEH, KPUHOMIAEH W  MIIAHOK,
MEePEKPUCTATUIM30BAHHBIH, IOJIOMUTU3UPOBAHHBIN, cioi 8, 00p.11379-1-2, x20
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4.4 Paspes lllept

Hauano paspesa naxoaurcst B 150 M Ha ceBep oT CBSIIEHHOT0 KOn0/1a (pUCYHOK 24).

Pucynoxk 24 - Mecto pacnonoxxenus paspesa Llept

B paspese lllepr moapudoBbie OTIOXKEHHS 00pa3yiOT OMPOKUHYTHIE aHTHUKIMHAJIbHBIC
CKJIAJIKU U CJIOKCHBI U3BECTHSIKAMH (BaKHUCTOYHAMH) C TEPPUTEHHOW NMPUMECHIO B TIEpECIanBaHUH
C MacCUBHBIMH TypOuuTamu. HalmronaeTcs maMMHapHas CIIOMCTOCTb.

Pudossie oTnoxenus HaunHatoTCa y "CBAIIEHHOTO" KOJIOAIA: TEKCTYphl OayHICTOHOBBIC
(Gaynacroyn — oOmuii  TepMuH 111 o0o3HaueHHs pUdOBBIX TekcTyp). B OayHiacToyHax
BCTPEUYEHBbI BOJAOPOCIH Jvanovia, KpUHOUJIEH, peAKo Opaxuomnojsl, MHOro ryook. Habmogaercs
MOPUCTOCTh, CTPYKTYPHI BHIIIEIAYHBAHNS, YACTO TIEPEKPUCTAIITH3AIIHSL.

[To BHyTpeHHEMY CTpPOEHHIO pPH(] pPE3KO OTINYAETCS OT CEepPIyXOBCKOrO, B KOTOPOM
peod1aaloT KPUHOUIHO-MIIAHKOBBIE M3BECTHSKHU, a OCHOBHBIMU PHUGPOCTPOUTEISIMH SBISIOTCS
MIIaHKU. B 6amkupckom prude 0OCHOBHON 00BEM COCTABIISIFOT BOJIOPOCIH U TYOKH, opaMUHUDEPHI
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BCTPEUCHBI B I'pEeHHCTOYHaX, rae onpeneneHsl: Endothyra aff. pauciseptata Rauser-Chernousova,
Planoendothyra aff. aljutovica Reitlinger, Pseudoendothyra struvei Moeller, Ps. aff. rhomboidea
Skworzov, Ps. sp., Rectoendothyra sp., Eostaffella prisca Rauser-Chernousova, E. postmosquensis
Kireeva, E. cf. pseudostruvei Rauser-Chernousova et Beljaev, E. acuta Grozdilova et Lebedeva,
Eostaffellina cf. schwetzovi Ganelina, E. sp., Plectostaffella aff. varvariensis Brazhnikova et
Potievsraja, Pl. sp., Semistaffella ? sp., Millerella ? sp., Janischewskina aff. delicata (Malachova),
Ja. sp., Bradyina sp., Mediocris mediocris Vissarionova, M. brewiscula Ganelina, Propermodiscus
aff. piesis Conil et Lys., Paraarchaediscus krestovnikovi Rauser-Chernousova, 4steroarchaediscus
ovoides Rauser-Chernousova, Kasachstanodiscus sarikamisensis (Marfenkova),
Rugosoarchaediscus sp., Neoarchaediscus sp., Tetrataxis angusta Vissarionova, T. aff. lata
Bogusch et Juferev, Palaeotextularia sp., Gribrostomum sp. Bo3pact komiuiekca ¢popamuaudep —
HU3bl OAlIKKPCKOTO sipyca, T.¢ GopMmupoBanue puda mpoucxoamsiao B Oamkupe. FOxHee cpemu
0ayH/JICTOYHOB BCTpedYeHa OaHKa Opaxuomoj,, B KOTOPOW Mpeo0IalaloT MENKHe OpaxuoIoabl, C
TOHKOH peOpHCTOCThI0O M JuxoToMHed. M3BecTHSKM puda OalmKUpPCKOro BO3pacTa HMMEIOT
0ayH/ICTOYHOBBIE TEKCTYpbI, 00HAPY>KEHO OYCHb MHOT'O BOJOPOCIICH, MOX0KHUX Ha BCTPCUCHHBIC B

pude pazpesza AKyIOK (PUCYHOK 25).

Pucynok 25 - Paszpes Lepr. [lonpudossie 0TI0KeHNS CEPIIyXOBCKOTO BO3pacTa
1 AKYIOKCKHH pU(OBBIH KOMIUIEKC, HIXKHUN OaIKup

dumtongHO-BoI0pocieBo- (Donezella) ractpomomo-OpaxuomnogoBas OayHICTOHOBas |
LIEMEHTCTOYHOBas TOCTPOiika MOIHOCTHIO OT 500 10 650 M pacnonaranach Ha BEpXHEM CKIIOHE U B
IyOOKOM JlaryHe, mpoTshkeHHOCTh oT Akyroka o lllepra 65 km (B.I'. 3emnonuk, I'.E. Kyk, B.T'.
Kemuyxnukos, B.A. XKaiimuna, 2002 r.).

Onwucanue pazpesa Llept
CepnyxoBckuii sipyc. bakTeicaiickas cBuTa
1.  VI3BecTHSKM PO30BATO-CEPOro I[BETa TOHKOIUIMTYATHIE C MPUMECHIO TEPPUTEHHOTO
MaTepuajia B TIEpeClanBaHUM C W3BECTHIKAMH CEPBIMH TOJCTOIUIMTYATBIMH MAaCCHBHBIMH.
Muxkpodanmu: BaKCTOYHBI U TpeHCTOYHBI. [lafieHne mopox Ha ceBepo-BOCTOK (KPbUIO CKIaIKu?).
MontHocTts >10 M.
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2. M3BeCTHAKM ceporo I[BeTa TOHKOIUIMTYATHIE C JACTPUTOM MIIAHOK, Opaxuomof,
KpUHOUJEH U Bomopocieil. Mukpodanun: BakCTOYHBI, MakCTOyHbl. Dopamunudepsl: Tuberitina
sp., Diplosphaerina sp., Globoendothyra globulus (Eichwald), Gl sp., Plectostaffella cf.
bogdanovkensis Reitlinger, Pl. sp., Eostaffella cf. proikensis Rauser-Chernousova, E. cf. ikensis
Vissationova, E. cf. tenebrosa Vissarionova, E. aff. kalinensa Postojalko, FEostaffellina cf.
paraprotvae Rauser-Chernousova, E. aff. aktuosa Reitlinger, Paraarchaediscus aff. stilus
(Grozdilova et Lebedeva), Propermodiscus cf. krestovnikovi Rauser-Chernousova, Archaediscus
sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, A. cf. rugosus Rauser-
Chernousova, A. ovoides Rauser-Chernousova, Neoarchaediscus cf. gregorii Dain, Tetrataxis cf.
paraminima Vissarionova, T. aff. media Vissarionova, Palaeotextularia sp. Bonopocnu Aphralysia
carbonaris Gerw., Ostracoda. MomHocTb 10 M.

AKyIOKCKHI pU(OBBIH KOMITJIEKC

3.  H3BecTHsKHM TOIyOOBATO-CEPOrO I[BETA TOJCTOCIOMCTHIC MEPEKPUCTANTU30BAHHBIC,
WHTCHCUBHO MPaMOpU30BaHbl. MUKpoGaIuu: 1eMeHTCTOYHBI prudoBbie. MontHOCTh SOM.

4.  3BecTHSIKM CBETJIO-CEphIC JIOJIOMHUTU3UPOBaHHbIC. [lafieHne Ha ceBep-ceBepo-3amal,
L 50°. MomHocTs 17 M.

5. H3BecTHSIKM Ceporo I[BETa MACCHBHBIC IEPEKPUCTAIUIM30BaHHBIC C MIIAHKAMH,
Kopayutamu Rugosa, BOIOpOCIsiMU, PEAKO BCTPEUAIOTCs racTponoasl. Mukpodaiuu: 6ayHACTOYHBI,
eMeHTcToyHbl. opamunudepsl: Archaesphaera sp., Pseudogolomospira sp., Paracaligelloides sp.,
Haplophragmina sp., Tubiphytes sp., Eostaffella cf. postmosguensis var. acutiformis Kireeva,
Eostaffella sp., Eostaffellina cf. paraprotvae Rauser-Chernousova, Endostaffella shamordini Rauser-
Chernousova, Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, Rugosoarchaediscus
sp., Ammodiscus sp., Palaeotextularia sp. Bonopocnu: Ivanovia. MontHocts 80 M.

6. V3BecTHSIKH Cepble TOJICTOCIOUCTHIE, KOMKOBATO-CIIOMCThIE NEPEeKPUCTAITU30BAHHEIC,
(moxpoBUMKH cpean puda) ¢ dayHO MIIAaHOK, OpaxMOMoi, KpUHOUIEH, BOIOPOCIIEH, racTpOIo.
Mukpodanmn: nakctoyHsl, 6ayHactoyasl. @opamunudepst: Archaesphaera sp., Pseudoglomospira
sp., Paracaligelloides sp., Ammovertella sp., Tubiphytes sp., Endothyra sp., Eostaffella prisca
(Rauser-Chernousova), Eostaffella sp., Mediocris ovalis (Vissarionova), Mediocris mediocris
Vissarionova, Archaediscus sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich,
Pseudoammodiscus sp., Palaeotextularia sp. Bomopocmu: Issinella sp., Ilpoctupanue mopon
cyOMepHinaHalbHOE, MTaJIeHHe Ha CeBep-CeBEpO-BOCTOK, < 30°. MomHocTh 5 M.

7. W3BecTHsIKN rory0boBaToO-Cceporo BETa MaCCHBHBIE TOJICTOCIIOMCTBIC
NepeKpUCTANIN30BaHHble ¢ T'yOKaMu, BojopocisiMu, Mitankamu. Popamunudepst: Plectostaffella
bogdanovkensis Reitlinger. MomnocTb 25 M.

8. N3BecTHsIKM cepble IUIMTYATBIE C OCTPAKOJaMH, OpaxuoINoJaMu, KPUHOHIESIMU H
BOJIOpOCIISIMU. MUKpodaIuu: makCToyHbl. MOIIHOCTD 5 M.

9. MU3BecTHsKM TONIyOOBaTo-cEpOro I[BETa MACCHUBHBIE MEPEKPHCTAIIIN30BAHHBIE.
Muxkpodanuu: 1eMeHTCTOyHbl. MOImHOCTh 14 M.

10. U 3BecTHSKM cepble IUIMTYaThle, KOMKOBATO-CIIOMCTBIE C OpaxuomnogamMu U
BOJOPOCISIMU.  MuKpodaruu: TaKCTOyHBI, TPEHHCTOYHBI, OayHACTOYHBI C  Tubiphytes,
@opamunudepsl: FEotuberitina reitlingerae  M.Maclay, Diplosphaerina inaequalis Derville,
Diplosphaerina insignis Conil et Lys, Earlandia elegans Rauser-Chernousova et Reitlinger,
Tubiphytes sp., FEostaffella aff. parastruvei Rauser-Chernousova, Fostaffella prisca (Rauser-
Chernousova), Mediocris mediocris Vissarionova, Bradyina cf. subita Malachova, Archaediscus
sp., Asteroarchaediscus subbaschriricus (Reitlinger), Asteroarchaediscus rugosus Rauser-
Chernousova,  Neoarhaediscus ? sp. (Brenckleina ? sp.), Ammodiscus sp., Consobrinella
consobrina Lipina. Bomopocnu: Ivanovia sp., Praedonezella sp. MomHocTb~ 5 M.

1. N3BecTHSIKM CBETJIIO-CEPBIE MAaCCHBHBIE MEPEKPUCTAIITA30BAHHBIE c
WHKPYCTAIlMOHHBIMU CTPYKTypamMu. BcTpedaroTcs: O6paXxuomno/ibl, OCTPAKOAbI, BOJOPOCIH, KOPAJLIbI
Rugosa. Muxkpodaruu: 11eMeHTCTOYHBI, 0ayHACTOYHBI ¢ BOAOpOCIIMH [vanovia. ®opaMuHu(peEpsI:
Eotuberitina sp., Diplosphaerina sp., Earlandia sp., Mediocris mediocris Vissarionova,
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Propermodiscus aff. koktjubensis Rauser-Chernousova, Archaediscus grandiculus Schlykova,
Eosigmoilina ? sp., Eolasiodiscus cf. donbassicus Reitlinger, Monotaxinoides cf. transitorius
Brazhnikova et Jarzeva. Bogopocnu: Ivanovia sp. MomHocTh 1 58M.

Ha pucynke 26 npuBeneHsl pororpaduu pa3muaHbIX pUGOBBIX TEKCTYp HIKHETo OaliKkupa.

Pucynok 26 - A) Hwxawmii Oamkup, Axyrokckwmii pudoBblii KomIiuieke, paspe3 lllepr.
Crpaturpadpuueckuii Bepx Haxogurcs cineBa. CBemislid uBeT-puiouansie Bopopocinn  Donezella,
BOJIOPOCIIEBO-TaCTPOIOA0BO—OPaXHOMOA0BbIN OayHICTOYHOBBIM M LIEMEHTCTOYHOBBIH XOIM. DTOT XOJIM
MomHOocThi0 OT 500 mo 650M pacmonokeH B BEpXHEH YacTH CKJIOHA U TOTPYKEHHBIX TITyOOKOBOIHBIX
JaryHax. OTH HOCTPOWKHU SIBIISIIOTCSI KPYIMHBIMH aKKyMYJIITUBHBIMH KOMILJIEKCAMH, KOTOPbIE aHaJOrMYHbI
TeM, KOTOpBIE HaxoAsTcs B pa3pe3e Akyrok. Mx nmpucyrcTBue Ha paspe3ax Akyrok u lllept B 65 kM npyr ot
Jpyra, TO3BOJISIET HPEAINOJOXKHUTh, YTO 3TH KaMEHHOYTOJBHBIE XOJMBI O0pa3oBalil OOIIMPHYIO CEpHIO
MOCTPOEK BAOJIb Kpas menbda. B) Bogopocnessiit nementcroyn. TemHas mycTyJsipHas TKaHb COCTOUT U3
I'PO3/BbEBUIHOTO aparoHnTa (HbIHE KaJbLWT) W KaJbIIMHUPOBAHHBIX BOJIOPOCIEBHIX TpyOok (Tubiphytes n
Donezella). PanuakcuaipHbii KanbIHUT (0€J0€ COMEPKUMOE) 3aJ€UMBACT HMX M 3alOJHICT OOIIUpPHOE
ocraromieecs mopoBoe mnpocTpaHcTtBo. CantumerpoBbiii Macmrtad. C) ['yOkoBo (S)-BopopocieBblit
O0aynacroyH. D) Ilpobnematuka B Oaynacroyse. IlycTynesHble mapoBHIHBIE BOJOPOCIIEBBIE TKaHU
3aJIeTal0T BHU3Y, TKAHU POCTa OPUEHTUPOBAHBI [10 TOPU3OHTAIN. DTH JaMUHAPHBIE TKAHU POCTa MOTYT OBITH
nu3onuTaMu uim Archaeolithoporella (7). Kapanmam ciyxut mis macmtaba. E) bonbmue monoctu (sv) B
0ayHICTOYHE YaCTUYHO 3aJICYEHBI TPyObIM pPagMaKCHAIbHBIM KaJBIUTOBBIM HeMmeHToM. lllkana mmeer
mHy 15 cMm. F) Pyacroyn cocrout u3 00J0MKOB BOJOPOCIEBBIX OayHICTOYHOB C in situ OayHACTOYHAMH
x0nMoB. [IpucyTcTBHE PyACTOYHOB MPEANOIaracT OTHOCUTENFHO BBICOKHE SHEPTUH BhIIIE 0a3bl IITOPMOBOM
BousHEL ([".E. Kyk, B.I'. XKemuyxxuukos, B.I". 3emnonuk, B.4. XKatimuna u ap., 2002)

Pacnipoctpanenne ¢popamuaudep mokazano Ha pucynkax 27 u 28.
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Pucynoxk 28 - Pacnpoctpanenue gpopamunudep B paspesax JKanaxopran FOxusiit u Hlept
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B Tabnumax 1-5 uzo0paxens! MukpodoTorpadun popamunudep, Mukpodaruii 1 Bogopociuei
Tabnuua 1
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Tabmumna 2
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Tabnuua 3



Tabmuua 1 - Mukpodotorpadpuu Gopamunudpep U MHKpodanuidl CeprIyxoBCKOTro spyca
paspesa lllepr. bakteicaiickas cButa. ®dur. 1. Plectostaffella sp., cmoit 2, obp. 180-17-2-1, x50.
@ur. 2. Eostaffella cf. tenebrosa Vissarionova, cmoit 2, o6p. 180-17-3-2, x50. Pwur. 3.
Globoendothyra globulus (Eichwald), cmoit 2, 0o6p. 180-17-1-4, x50. ®wur. 4. Archaediscus sp.,
cioit 2, o6p. 180-17-1-5, x100. ®wur. 5. Neoarchaediscus sp., cnoit 2, o6p. 180-17-2-5, x100. Dwur.
6. Paraarchaediscus aff. stilus (Grozdilova et Lebedeva), cmoit 2, o6p. 180-17-2-6, x50. ®wur. 7.
Tetrataxis sp., cnoii 2, 06p. 180-17-3-3, x50. ®wur. 8. Asteroarchaediscus sp., cnoit 2, o6p. 180-17-
2-2, x50. @wur. 9. Tetrataxis cf. paraminima Vissarionova, ciou 2, o6p. 180-17-2-3, x50. ®wur.10.
Neoarchaediscus cf. gregorii Dain, cnoit 2, 06p. 180-17-3-1, x100. ®wur. 11. ®opamunudepoBo-
BOJIOPOCJIEBBIM MMAKCTOYH, cioi 2, o6p. 180-17-1-1, x20. ®ur. 12. DopamunudepoBo-
BOJIOPOCIEBBIN MAaKCTOYH ¢ Ostracoda, cnoii 2, o6p. 180-17-1-2, x20. @ur. 13. Gopamunudeposo-
BOJIOPOCJIEBBI TAaKCTOyH C Ostracoda, cnoni 2, obp. 180-17-1-5, x20. ®wur. 14. Bomopocnu
Aphralysia carbonaris Gerw., cioit 2, 06p. 180-17-1-6, x20

Tabmuna 2 - Mukpodortorpaduu mukpodanuii cepmyxoBckoro spyca paspesa Lleprt.
Bakteicaiickas cuta. @ur. 1. BogopocneBsiit makcToyH, Bogopociu Praedonezella sp., Donezella
sp., Nanopora sp., ciout 2, o6p. 180-17-3-4, x20. ®ur. 2. BomopocieBblil MakcTOyH, BOJOPOCITU
Praedonezella sp., Stacheoides sp., cmoit 2, o6p. 180-17-3-5, x20. ®ur. 3. DopamuunbepoBO-
BOJIOPOCJIEBBIN MMAKCTOYH MEPEKPUCTAIUTM3OBAHHbIHN, ¢ Archaediscus, cnoit 2, 06p. 180-17-3-6, x30.
@ur. 4. BogopociieBbli MAaKCTOYH MEPEKPUCTAIUIN30BaHHbIN, ¢ Palaeoberesella sp., cnoi 2, o0p.
180-17-3-7, x30. ®ur. 5. BonopocneBblii makcToyn ¢ Anthracoporellopsis cf. machaevi Maslov,
cioit 2, o6p. 180-17-1-3, x20. ®ur. 6. bayHncTOoyH nepeKpUCTaUIN30BAHHbBIN, C BOJOPOCIISAMH,
cioui 11, o6p. 180-14-2-1, x50

Tabmuna 3 - Mukpodortorpabuu dopamunudep Oamkupckoro sipyca paspesa Ileprt.
Axyrokckuii pudoBbsiii kKomiuiekc. dur. 1. Diplosphaerina insignis Conil et Lys, cnoii 10, o6p. 180-
8-1-45x100. @ur. 2. Earlandia elegans (Rauser-Chernousova et Reitlinger), cnoii 10, o6p. 180-8-1-
8, x70. ®wur. 3. Ammovertella sp., cnout 6, o6p. 180-5-2-7, x30. ®ur. 4. Endothyra sp., cnoit 6, 00p.
180-3-3-1, x90. ®ur. 5. Haplophragmina sp., cnoit 5, o6p. 180-5-2, x90. ®ur. 6, 7. Eostaffella
prisca (Rauser-Chernousova) , 6-cioit 10, 06p. 180-8-1-6, x90, 7-cnoit 6, o6p. 180-5-2-5a, x100.
@ur. 8. Mediocris ovalis (Vissarionova), cnoii 6, 00p.180-9-1-2, x90. ®wur. 9. Mediocris sp., cioi
6, 00p.180-8-3-3, x110. ®ur. 10. Endostaffella shamordini Rauser-Chernousova, cioii 5, 06p.180-
2-2, x70. @ur. 11. Plectostaffella bogdanovkensis Reitlinger, cnoit 7, 00p.180-8-1-10, x50. Pur.
12. Fostaffellina sp., cnoit 5, o6p. 180-2-3, x80. ®dwur. 13. Eostaffellina ct. paraprotvae Rauser-
Chernousova, cnoii 5, o0p. 180-14-12, x60. dur. 14. Asteroarchaediscus subbaschriricus
(Reitlinger), cmoit 10, o6p. 180-8-2-1, x50. ®ur. 15. Rugosoarchaediscus sp., cnoit 5, 06p. 180-8-1-
4, x50. ®wur. 16, 18. Paleotextularia sp., 16-cnoit 6, 06p. 180-5-2-3, x40, 18-cnoit 6, o6p. 180-5-2-
10, x50. ®ur. 17. Consobrinella consobrina Lipina, cioit 10, o6p. 180-8-1-7, x50. ®wur. 19.
Pseudoammodiscus sp., cnoit 6, 06p. 180-5-3-1, x60
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Tabmuua 4 - Mukpodororpapuu Mmukpodanuii Oamkupckoro sipyca paspesa Ilepr.
Axyrokckuii pudossiii komruieke. dur. 1. bBayHacToyH BogopoCieBblid, NMEePEeKPUCTATIIN30BAHHBIMH,
cioit 5, o00p.180-2, x30. ®ur. 2. baynacroyn BomopocneBwsii ¢ Ungdarella sp.,
MEePEeKPUCTANIM30BAHHBIN, ¢ OaKTepHAIbHBIMU HHKPYCTAIUSIMU, OOPaMIISIOIIUMU BOAOPOCIH, CIION
5, 00p.180-2-4, x30. ®ur. 3. baynacroyn Bogopociesslii ¢ Tubiphytes, nepeKpuCTAIITN30BAHHBIMH,
cinorr 5, 00p.180-2-6, x20. dwur. 4. baynacrtoyn BomopocieBwlii ¢ Ivanovia sp., Donezella sp.,
MEePEKPUCTAINIM30BAHHBIN, ciloil 5, 00p.180-2-6a, x20. dwur. 5. bayHACTOyH BOIOpPOCIEBBIN C
Tubiphytes sp., Praedonezella sp., mepekpuCTaULIM30BaHHBIN, cioi 5, 00p.180-2-7, x20. dwur. 6.
bayHicTOyH BOMOpPOCIEBBIH, MEPEKPUCTAIUIM30BAHHBIN, C OaKTepUAIBHBIMU WHKPYCTAILUSIMU,
oOpamMJIsIOmUMH BoAopocin, ciioi 6, o6p.180-5-1, x30. dur. 7. bayHACTOyH BOJOPOCIEBBIN C
Epimastopora sp., epeKpuCTaIUTM30BaHHBIN, Coi 6, 00p.180-5-2-2, x20. ®ur. 8. baynacroyx
BOJIOpOCIEBbIid ¢ Tubiphytes sp., epeKpUCTAUIM30BaHHBIN, cioil 6, 00p.180-5-2-3, x20. ®wur. 9.
Baynncroyn BomopocieBsiii ¢ Epimastopora sp., NEpeKpUCTANTIU30BAHHBINA, C OaKTepUaIbHBIMHU
MHKpYCTalUsAMHU, OOpaMIISIOIIMMU BOAOPOCHH, cior 6, 00p.180-5-2-5, x20. ®wur. 10. baynacroyx
BojopocieBblii ¢ Fourstonella aff. irregularis Mamet et Roux, Praedonezella sp.,
MePEeKPUCTANIM30BaHHbIN, crmoil 6, 00p.180-5-2-11, x20. 11. baynacroyn ¢opamunudpepoBo-
BOJIOPOCJIEBBII, TEPEKPUCTATUIM3OBAHHBIH, ClIoi 6, 00p.180-5-2-12, x20

Tabmuna 5 - Mukpodotorpadun Mukpodanuii Oamkupckoro sipyca paspesa Ilepr.
Axyrokckuii pudoblii  komruiekc. dur. 1. baynacroyn BogopocneBwlii ¢ [vanovia sp.,
Praedonezella sp., nepexpucrammzoBansbii, cioit 10, 00p.180-8-1-5, x20. ®ur. 2. baynactoyH
dhopamuHU(EPOBO- BOIOPOCIICBBIN, MEPEKPUCTALIN30BaHHBIN, ci1oi 10, 06p.180-801-11, x20. ®wur.
3. Baynncroyn dhopamuau]EepoBO- BOIOPOCIEBEIi ¢ Praedonezella sp., NepeKpuCTAINTN30BAHHBIM,
cioit 10, o6p.180-8-1-12, x20. Pur. 4. baynactoyH dopamuHudepoBo- BOJOPOCIEBBI C
Praedonezella sp., nepexpucraminzoBannbiil, cioit 10, o6p.180-8-2-2, x20. ®ur. 5. baynacroyx
(bopamuHn(hepoBO-BOIOPOCIEBIN MEPEKPUCTATIIN30BaHHbIH, cioil 10, 00p.180-8-2-3, x20. dwur. 6.
baynnacroyn dopamuHmbEpoBO-BOIOPOCIEBBIN MepeKpUCTaUIM30BaHHbIH, cioit 10, 00p.180-8-2-4,
x20. @ur. 7. baynnctoyH dopaMuHH(PEpOBO-BOJOPOCIEBbIN MEPEKPUCTAIUIN30BaHHbIN, cioi 10,
00p.180-8-2-5, x20. @ur. 8. baynnacroyn (dopamuHu(epoBO-BOAOPOCIEBBIN
nepeKpucTamin3oBannbiid, cnoit 10, 06p.180-8-2-6, x20. ®ur. 9. baynacroyn ¢opamunudepoBo-
BojiopocieBslit ¢ Tubiphytes, Praedonezella sp., nepekpucTamu3oBanabii, cioi 10, 06p.180-8-2-
7, x20. ®wur. 10. baynacroyn —¢dopamuHudepoBo-BogopocaeBslit ¢ Dvinella  sp.,
NepeKpUCTaNIn30BaHHbIi, cinoit 10, 06p.180-8-2-8, x20. ®ur. 11. baynacroyHn BogopocieBblid ¢
Ivanovia, mnepekpucTajuIM30BaHHbINA, cioit 11, 00p.180-9, x20. ®ur. 12. I'peitHcToyH
dhopamuHU()EPOBO-BOIOPOCIEBO-OMOKIIACTOBBIN NMEPEKPUCTATUTM30BaHHbIHN, cioit 11, 06p.180-9-11,
x20. Qur. 13. I'peiincroyn dopamuHu(epoBO-BOIOPOCIEBO-OMOKIACTOBBIN
MepEKPUCTAIUIM30BaHHBIH, coit 11, 00p.180-9-1-5, x20. ®wur. 14. I'petincroyn popamunudepoBo-
BOJIOPOCIICBO-OMOKIIACTOBBIA TEPEeKPUCTAITN30BaHHBINA, crmoit 11, 0o06p.180-9-1-6, x20. dur. 15.
baynncroyn ¢gopamuandepoBo-BOAOPOCIEBBIN MEPEKPUCTAIIIN30BaHHbBIN, cioi 11, 06p.180-14-1-
1, x20
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4.5 Pa3pe3 AKywk

Pa3pe3 HaxoauTcs B LIEHTpaJIbHOM YacT AKYIOKCKON CUHKJIMHAIHU (PUCYHOK 28).

Pucynoxk 28 - MecTo pacmoiokeHus pa3pesa AKyIoK

AKyIOKCKUH  puGOBBI  KOMIUIEKC  00pa3oBajici B  BH3E-CEPIIYXOBCKOE  BpEMs
[TpoTsKeHHOCTh aKYIOKCKOTO pruoBOro Kkomiiekca ~ 70kM, MOIHOCTH 0kos10 600M (prcyHOK 29).

B paspeze Akywok B opranbicaiickoit cBute (C;t,—C;v; BO3pacta) MHOTO KpeMHEH,
OYEBUHO, TO 3aMEUICHHbIE TOJHOCTHIO T'YOKH (MOHCTp-spongia). B TOHKHX MpOCIOsX YepHBIX
KpeMHEH MHOTO CHHKYJI I'yOok. Ha KpoBiie MmiiacToB COXpaHWINCh HHCUTHBIE 3000UTH. B cpenneit
YaCTU CBHUTHl BCTPEYAIOTCS MPOCION KPAacHBIX BOJOPOCIEH — POJOIMTOB, XapaKTEepU3YHOIIHe
MEJIKOBOJIHBIE IETb(OBO — JIATYHHBIE YCIIOBHS UX 00pa30BaHMUA.
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Pucynok 29 - Pazpe3 Axkytok, oOmmmii Buj

OTH OTJIOKEHUS MPH MOCIEIYIOLEM 3aTOINIEHMH MEPEeKPBIBAIOTCS CIOUCTBIMH OCAJIKaMHU.
[Tpu mmockoMm mienbde pacteT MHOTO pu(OB, OHH Pa3pacTalOTCS W COEAMHSIOTCS MEXIY COOOH,
o0pa3ys nepenoBoii CKJIOH KapOoHaTHOI matdopMel (foreset).

Han opransicaiickoit cBuToi moa pudom HaOMIOAaeTcs CIIoUCTas mnadka (IaKCTOYHBI)
TEMHO-CEpPBIX M3BECTHSAKOB KazaHOy3apckoil cButhl (C;v; - HH3BI C;Vz), C PUTMHUYHOCTBIO,
HAIIOMUHAIOIIYI0 BEPXHIOK YacTh CKJIOHA. 3]1eCh K€ BCTPEUYECHBI OPTOIEPATHIIBI, TacTPOIOIHI,
MEJIKHE pPyro3bl — OU€Hb OOMJIbHBIE CKOIUIEHUS (payHbl ¢ Manol Ouorypbauueit. M3 ciaouctsix (in
Situ) 0CaJIKOB BEpXOB Ka3aHOy3apCKOW CBUTHI onpeneneHbl hopamuHudepsl 30061 Endothyranopsis
compressa — Paraarchaedicus krestovnikovi HU30B BEpXHETo BH3e.

Taxkum o0pa3oM, pocT puda Havajcs B Hayajie MO3/HEro BU3€ U MPOUCXOAUI B HECKOIBKO
starmoB. Cpean puda BCTpEUYEHBI MPOCIOH IMOPOJ C MPUMECHIO TEPPUTEHHOTO MaTepuaina, T. €.
BHYTpHU puda CTpPOCHHE HEOJHOPOJHOE, BCTPEYAIOTCS KaK Obl "MOKPOBUYMKH' CIOHMCTBIX IMOPO,
JeKAIAX BO BIIAJMHKAX BHYTPH pUda — KPHHOMIHO-MIIAHKOBBIE TPEUHCTOYHBI PO30BATOTO H
KpacHOTO 11BeTa. B HUX BCTpeueHO MHOTO MIIAHOK, Bojopocieit Koninkhopora, Tyouduros, ryook,
a TaKk)Ke KPUHOUJIEH, OpaXHOIO/, IENEIUITON, OCTPAKO/I, €IMHUIHBI OPTOIEPATH/IbI. B MIITaHKOBBIX
MaKCTOYHAaxX U3 NoJo1BHl puda obHapyxeHsl popamunudepsl: Eotuberina reitlingerae M. Maclay,
E. crassa Pojarkov, Tubeporina sp., Diplosphaerina aff. inaequalis (Derville), D. magna
(Pojarkov), Earlandia elegans Rauser-Chernousova et Reitlinger, E. vulgaris Rauser-Chernousova
et Reitlinger, a Taxxe Endothyra sp., Omphalotis minima Rauser-Chernousova, O. pannusaeformis
Schlykova, Omphalotis sp., Endothyranopsis sp., Dainella aff. elegantula Brazhnikova,
Paraarchaediscus krestovnikovi Rauser-Chernousova, Archaediscus sp. Bovlllie B 11eMEHTCTOYHAX,
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KpOMe TepeuncieHHbIx (popamunudep, Bcrpeuensl: Salebridae, Endothyra cf. brady Mikhailov,
Tetrataxis cf. angusta Vissarionova, T. sp.

B OaynacroyHax, CIOXKCHHBIX  MIIAHKAMH, KPHHOUACSIMH, CIHKYJIaMH TYOOK,
MPUCYTCTBYIOT OCTPaKObl, CAMHUYHBIC MEpeKpUcTain3oBanHbie (opamuaudepsl. Haumbonee
pa3zHooOpa3Hbl GopaMUHH(EPH B TPEHHCTOYHAX CPEIU KOTOPBIX, KPOME BHINICIIEPEUNCIICHHBIX,
BbIsIBIICHBI: Endothyra aff. similis Rauser-Chernousova et Reitlinger, Omphalotis omphalota
Rauser-Chernousova, O. wjasmensis Ganelina, O. mica Pojarkov, O. tantilla Schlykova, O. cf.
koktjubensis ~ Rauser-Chernousova,  Endothyranopsis ~ compressa  Rauser-Chernousova,
Globoendothyra sp., Mediocris sp., enuananbl Uralodiscus cf. rotundus. N. Tchernyscheva, gacter
Planoarchaediscus spirillinoides Rauser-Chernousova, Pl eospirillinoides Brazhnikova, PL
paraspirillinoides (Brazhnikova), penku Archaediscus cf. koktjubensis Rauser-Chernousova,
Ammodiscus sp.

bmke k BepxHei yacTu puda B KpHHOMIHBIX TPEHHCTOYHAX BCTpEeUYeHBI Takxke: Endothyra
cf. pauciseptata Rauser-Chernousova, Endothyranopsis crassa Brady, Endostaffella sp.,
Dzhamansorina aff. minima (Vdovenko), Loeblichia cf. ukrainica Brazhnikova, Loeblichia ? sp.,
Neoarchaediscus cf. mutans (Conil et Lys), Fosigmoilina ? sp., KOTOpble XapaKTepHBI IS
CEepIIyXOBCKOTO sipyca.

HecMoTpst Ha manouucineHHocTs popamunudep u npeodnananue Earlandia w Eotuberitina,
BO3pacT (hopMupoBaHust AKYIOKCKOro pudonga B pa3pe3e AKYIOK yCTaHABIMBACTCS OT BEPXOB
HW)KHETO BH3€ JI0 CEpIyXOBCKOro sipyca. [IporsmkeHHocTh puda 15-20kM, prudoBble U3BECTHSIKU
TOJIOMUTH3UPOBAHBI M IEPEKPUCTAILITU30BAHBI.

Pudoun cnoxen yepeoBaHHEM CIOUCTBIX OayHJICTOYHOB W MAacCCHBHBIX IIEMEHTCTOYHOB. B
0ayH/JICTOyHAaX BCTPEYCHBI MINAHKH, TYOKH, IEJICIHIIONLI, KPUHOUACH, OpaxwWoIoJbl, WHOTIA
Rugosa v BOIIOPOCIH, a TaK)Ke MPOCION KPUHOUIHBIX I'PEUHCTOYHOB W MAaKCTOYHOB, MIIAHKOBO-
KPUHOHJTHBIX IIEMCHTCTOYHOB.

Onucanue pa3pe3a AKyrOK
Opraneicaiickasi CBUTa

1. TIlepecnauBaHuMe  H3BECTHSKOB  TEMHO-CEpOro,  IOYTH  YEpHOrOo  IIBETa
TOJICTOTUTMTYATHIX 3€PHHUCTHIX C KPEMHHUCTBIMHU CTSDKEHUSIMH (TYpOUIUTHI) C M3BECTHSIKAMH TEMHO-
Ceporo IBeTa TOHKOIUIMTYATBIMU NEIUTOMOpPGHBIMU. HacTo MOpoAbl NEPeKpHCTAIIIM30BaHbI U
TOJOMUTH3HPOBAaHbl. Mukpodamuu: TPEHHCTOYHBI, MAaJCTOYHBI, BaKCTOYHBI, ITaKCTOYHBI.
Bcerpeuarores kopamiel Rugosa, Bogopociu, peako octpakoasl. @opamunudepst: Parathurammina
suleimanovi Lipina, Vicinesphaera sp., Bisphaera malevkensis Birina, Toyrnaellina lobata Lipina,
Toyrnayella discoidea Dain, Septaglomospiranella aff. dainae Lipina, Latiendothyra minina Lipina,
Latiendothyra latispiralis Lipina, Latiendothyra cf. grandis Lipina, Endothyra kosvensis Lipina,
Endothyra paracosvensis Lipina, Endothyra paracrassitheca Michno, Endothyra aff. turlanica
Bogush et Juferev, Inflatoendothyra aff. maxima Lipina, Planoendothyra deserta Michno,
Planoendothyra cf. tschikmanica Malachova, Glomospiranella cf. asiatica Lipina. MomHOCTb 95M.

2. V3BecTHSAKM TEMHO-CEPOro JI0 UYEpPHOro I[BETa TOJICTOIUIMTYATHIE (TypOMIUTHI) B
NepeciianBaHNM ¢ TOHKOIUIMTYATBIMU HM3BECTHSAKaMU (in situ). M3BeCTHSKHM copaepikaT OOMIIBHYIO
(dayHy roHHaTUTOB, KopayuioB (Rugosa), Bctpeuatorcs kpunouaen. @opamunudepst: Latiendothyra
minina Lipina, Septatournayella cf. segmentata Dain, Endothyra paracostifera Lipina, Endothyra
paracosvensis Lipina, Endothyra turkestanica Bogush et Juferev, Endothyra aff. elegia Malakhov,
Endothyra antiqgua Rauser-Chernousova, Endothyra sp., Planoendothyra dainelliformis Michno,
Eogloboendothyra sp., Glomospirella cf. irregularis Moeller, Septatournayella aff. minuta Lipina,
Endothyra prisca Rauser-Chernousova et Reitlinger, Eogloboendothyra parva N.Tchernyscheva,
Eogloboendothyra cf. ishimica Rauser-Chernousova. MomHuocTs 35 M.

3. IlepecnauBaHue  M3BECTHSIKOB TEMHO-CEPBIX, IOYTH YEPHBIX TOJCTOIUIUTYATHIX
3€PHHUCTBIX C KPEMHHUCTBIMH CTSDKEHHSIMH (TypOMIHMTBI) C WM3BECTHSKAMH TEMHO-CEPhIMU
TOHKOIUIUTYATBIMU ~ meauToMopubiME  (in  situ).  Ilopoasl  mepekpuCTaUIM30BaHBl |
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JONOMHUTH3MpOBaHBl.. Ha 222 ™M B TypOuauTax BCTpPEUEHBI BOJOPOCIEBBIE POJOIHUTHI H
uxHopoccwmu  Zoophycos. B 162-0 oOnapyxen Bivalves-pyactoyn. ®opamuHubEps:
Archaesphaera sp., Calcisphaera sp., Vicinesphaera sp., Parathurammina sp., Bisphaera sp.,
Glomospirella cf. irregularis Moeller, Glomospirella sp., Tournayella cf. discoidea Dain,
Septaglomospiranella aff. dainae Lipina, Septaglomospiranella primavera N.Tchernysheva,
Septaglomospiranella  aff. rossi  Skipp, Septaglomospiranella cf. gigantea  Lipina,
Septaglomospiranella aff. minuta Lipina, Endothyra antiqua Rauser-Chernousova, Endothyra cf.
costifera Lipina, Endothyra paraukrainica Lipina, Endothyra pseudominuta Lipina, Endothyra
rjausakensis N.Tchernysheva, Endothyra turkestanica Bogush et Juferev, Endothyra taimyrica
Lipina, Latiendothyra aff. typica Lipina, Inflatoendothyra cf. maxima Lipina, Planoendothyra aff.
deserta Michno, Endothyranopsis aff. redwallensis Skipp, Eoendothyranopsis cf. paraconvexa
Brazhnikova et Rauser-Chernousova, Eoendothyranopsis convexa Rauser-Chernousova, Endothyra
aff.  aequiparva  Chernysheva, FEogloboendothyra cf. ishimica  Rauser-Chernousova,
Endothyranopsis aff. eocompressa Skipp, Brunsia aff. spirillinoides Moeller. Moiaocts 170 M.

4. VI3BeCTHAKH CEporo IBeTa IUIMTYAThle C KopailamMu Rugosa, TOHHAaTUTaMU U
BoJopocisiMi. Mukpodanuu: rpedHCTOYHbI, MakcToyHbl. Dopamunudepst: Vicinesphaera sp.,
Bisphaera sp., Parathurammina sp., Endothyra cf. costifera Lipina, Latiendothyra aff. latispiralis
Lipina, Latiendothyra typica Lipina, Latiendothyranopsis grandis Lipina, Septabrunsiina aff.
mckeei Skipp, Plectogyranopsis sp. MontHocTts 26 M.

5. [epecanBanue U3BECTHSIKOB  TEMHO-CEPOrO, IMOYTH  YEPHOrO  I[BETA
METUTOMOP(HBIXC KPEMHUCTHIMH CTSDKCHUSIMH C TOJICTOILIUTYATBIMA MACCHBHBIMH 3€PHHCTBHIMU
W3BECTHSIKAMH C BOJOpOCIIsIMU U (opamuHudepamu. Berpedarores: Ciukyibl TyOOK, KPUHOUICH.
[Topoapl TEepeKpHUCTANIN30BAHBI, JTOJIOMUTU3NPOBAHbI. MHKpO(dalnu: BaKCTOYHBI, TPEHHCTOYHBI,
nakcToyHel. Dopamunudepsl: Archaesphaera sp., Vicinisphaera sp., Diplosphaerina sp.,
Parathurammina sp., Eotuberitina sp., Earlandia cf. elegans Rauser-Chernousova et Reitlinger,
Earlandia vulgaris Rauser-Chernousova et Reitlinger, Endothyra cf. paracosvensis Lipina,
Tuberendothyra sp., Latiendothyra sp., Globoendothyra cf. korbensis (Ganelina), Gl aff.
aequiparva Chernysheva, Plectogyranopsis aff. eocompressa Skipp, Pl convexus (Rauser-
Chernousova), Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), Dainella cf.
elegantula Brazhnikova, Eoendothyranopsis sp., Omphalotis tantilla Shlykova, Omphalotis sp.,
Mediocris cf. ovalis (Vissarionova), Endostaffella schamordini (Rauser-Chernousova). Bogopocnu
Ortonella ? sp. MomHocTh 98 M.

AKYIOKCKHI pU(OBBIN KOMITJIEKC

6.  H3BecTHSKM Ceporo I[B€Ta MAacCHBHbIE KPUCTANIMYECKHUE IEPEKPUCTAIUIN30BAHbIE
JOJOMUTH3UPOBAHBIE C IETPUTOM MINAHOK, KPHHOMIEH, BOAOPOCIEH, CIUKYJ I'yOOK, € IMHUIHBIX
octpakoa. Mukpodarun: BakcToyHbl, TakcToynbl. Dopamunudepst: Eotuberitina reitlingerae M.
Maclau, Diplosphaerina aft. sphaerica Derville, Earlandia elegans Rauser-Chernousova et
Reitlinger, Earlandia vulgaris Rauser-Chernousova et Reitlinger, Endothyra cf. brady Mikhailov,
E. cf. similis (Rauser-Chernousova et Reitlinger), E. cf. prisca (Rauser-Chernousova et Reitlinger),
E. sp., E. aff. bowmami Phillips, Latiendothyra spiralis minima Lipina, Eoendothyranopsis cf.
scitula Toomey, Planoendothyra cf. tschikmanica Malachova, FEogloboendothyra aff. parva N.
Tchernysheva,  Plectogyranopsis — aff. convexa  Rauser-Chernousova, Omphalotis  aff.
pannusaeformis Schlykova, O. omphalota Rauser-Chernousova et Reitlinger, O. sp., Mediocris
breviscula Ganelina, Endostaffella cf. delicata minima Rosovskaja, Pseudolituotuba sp. Bogopocnu
Issinella ? sp., Kamaena ? sp. MomuocTs 19 m.

7. V3BeCcTHSIKM  MIIAHKOBBIE  CBETJIO-CEpbIE,  TOJy0OBaTO-Cephle,  MAaCCHUBHBIE,
MSITHUCTHIE, KOMKOBATEHIE, CKPBITO3EPHHCTHIE, 3epPHHCTHIE, UHOT 1A OOJIUTOBEIE,
NEepEeKPUCTANIN30BaHHbIe, JOJOMOTH3MpoBaHHbIe. Ha 620M u3BEeCTHSIKHM OpEKYMPOBAHHBIC
MEePEKPUCTANIN30BAHHBIE CO MIIAHKAMH, PEXE BOAOPOCISMU U KPHUHOUICSIMH, C €IMHUYHBIMU
octpakogamu. Ha 570m —ractpomonsl. [IpeobnanaioT MIIaHKOBBIE W3BECTHSIKU. Mukpodanuu:
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OayH/ICTOYHBI, IIEMEHTCTOYHBI, T[aKCTOYHBI, BaKCTOYHbl TpeHHCTOyHBI. DopamuHH]EPHI:
Eotuberitina reitlingerae M.Maclay, FEotuberitina crassa Pojarkov, Diplosphaerina magna
Pojarkov,  Earlandia minima Birina, Earlandia elegans Rauser-Chernousova et Reitlinger,
Earlandia vulgaris Rauser-Chernousova et Reitlinger, Earlandia ? sp., Endothyra similis Rauser-
Chernousova et Reitlinger, Endothyra cf. brady Mikhailov, Omphalotis minima Rauser-
Chernousova et Reitlinger, Omphalotis sp., Mediocris cf. breviscula Ganelina, Asteroarchaediscus
cf. micus Pojarkov, Tetrataxis cf. angusta Vissarionova, T. paraminima Vissarionova, 7. sp.
Bonopocnu Issinella ? sp., Praedonezella sp., Kamaena sp., Tubus ? sp. MomiHocts 310 M.

8. W3BecTHSIKM pO30BaTO-CEphbie, KPACHBIE ApTMJUIMTUCTHIE MACCHBHBIE 3€PHHUCTBHIE C
MIIaHKaMU W KpUHOUZESIMHU (KPUHOWIHBIC KapOOHATHBIE NecKH). MuKpodanuu: MaKCTOYHBI.
®opamunundepst: Earlandia elegans (Rauser-Chernousova et Reitlinger), Palaeonubecularia fluxa
Reitlinger, Chernyshinella ? sp., Septaglomospiranella ? sp., Endothyranopsis cf. compressa
(Rauser-Chernousova et Reitlinger), Omphalotis tantilla  Schlykova, Om. paraturkestanica
(Pojarkov et Skvortsov), Mediocris cf. ovalis (Vissarionova), Forschia sp., Tetrataxis cf. izhimica
Durkina, 7. aperta Conil et Lys, T. obtusa Malachova, T. sp., Valvulinella cf. angulata
Brazhnikova. Bomopocnu Cuneiphycus aff. texana Johnson Koninkhopora. Momnocts 30 M.

9. W3BecTHSIKM ~ CBETJIO-Cepble,  Troiay0OBaTO-cepble,  MAacCHBHBIE,  3EPHUCTHIE
MEPEeKPUCTAIUTU30BAHBIC JOJIOMUTU3UPOBAHbICE C  MIIIAHKAMH, KPUHOWICSIMH, OpaxuIoiaMu,
BCTPEYAIOTCS KPYIHBIE TOJCTOCTEHHBIE OCTPAKOMABI, CIHKYJIBl T'yOOK, PEIKH TacTPOIOJIBL.
Mukpodanuu: [EMEHTCTOYHbI, OayHICTOYHBI, ITaKCTOYHBI, BakKCTOyHbl. DopamMuHH)EPHI:
Archaesphaera magna Suleimanov, Diplosphaerina sp., Earlandia elegans Rauser-Chernousova et
Reitlinger, E. vulgaris Rauser-Chernousova et Reitlinger, Omphalotis cf. minuta Simonova, Om.
aff. pannusaeformis Schlykova, Om. sp., Archaediscus ? sp., Planoarchaediscus paraspirillinoides
Brazhnikova, Tetrataxis digna Grozdilova et Ltbtdeva, T. cf. angusta Durkina. Bonopocnu Kulikia
sp., Issinella sp., Koninckopora cf. tenuiramosa Wood. MomuocTts 120 M.

10.  M3BecTHsKHM cepble, yyaCTKaMH T0JyOOBaTO-CEpble, MACCUBHBIE, CKPBITO3EPHUCTHIE
MEePEeKPUCTATN30BAHbIE TOJIOMUTH3UPOBAHBIE C  MIIaHKaMH, BOJOPOCISIMH, OpaxmoIloIamH,
KpUHOMJIESIMH,  €AMHUYHBIMH  OCTpakogamMu.  Mukpodanuu:  MaKCTOYHbI,  BaKCTOYHBI.
®opamunndepst: Eotuberitina reitlingerae M. Maclay, Diplosphaerina aff. inaequalis Derville, D.
sphaerica Derville, D. mastopora Derville, Polysphaerinella sp., Earlandia vulgaris (Rauser-
Chernousova et Reitlinger), Lituotubella magna Rauser-Chernousova, Haplophragmella aff.
tetraloculi Rauser-Chernousova, Endothyra cf. pauciseptata Rauser-Chernousova, En. cf. similis
(Rauser-Chernousova et Reitlinger), Endothyranopsis cf. compressa Rauser-Chernousova,
Omphalotis cf. minuta Simonova, Om. omphalota Rauser-Chernousova et Reitlinger, Om.
wjasmensis Ganelina, Om. mica Pojarkov, Om. tantilla Schlykova, Om. cf. koktjubensis Rauser-
Chernousova, Parastaffella struvei (Moeller), Eostaffella cf. constricta Ganelina, Mediocris
brewiscula Ganelina, Uralodiscus rotundus N.Tchernysheva, Planoarchaediscus spirillinoides
Rauser-Chernousova, Pl paraspirillinoides Brazhnikova, Archaediscus koktjubensis Rauser-
Chernousova, Asteroarchaediscus cf. ovoides Rauser-Chernousova, Neoarhaediscus cf. mutans
(Conil et Lys), Rugooarchaediscus ? sp., Eosigmoilina sp., Forschia sp., Pseudoammodiscus sp.,
Cribrostomum sp. Bonopocnu Koninckopora cf. tenuiramosa Wood. MomaocTs 140 M.

11.  M3BecTHSKM CBETJIO-Cepble, T0yOOBaTO-cepble, MACCUBHBIE, CKPBITO3E€PHUCTHIE
MEPEeKPUCTAINTU30BAHbIE JTOJIOMUTU3UPOBAHBIE C MIIaHKaMH,  OpaxHOMOJaMH, OCTPAKOJaMH,
penko - ractpomnogamu. Dopamunudepst: Diplosphaerina cf. maljavkini Mikhailov, D. sp.,
Tuberitina cf. collosa Reitlinger, Fosigmoilina cf. explicata Ganelina. Muxkpodaruu:
0ayHJICTOYHBI, TakcTOyHbI. MomHocTh 80 M (pucynku 30,31).
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Pucynok 30 - A) Buze-ceprmyxoBckuii AKYIOKCKAN pUGOBBIH KOMITIEKC, pa3pe3 AKYIOK. XOJIMBI,
pAaroJIO)KEHHbIE B OCHOBAHMHM TJIyOOKOBOAHOM paMIlbl WJIM CJIOEB HA CKJIOHE (BHHM3Y ClieBa) BO BpeMs
MPOIOJLKUTEIIEHOTO OTHOCHTEIBHOTO MOJbEMa YPOBHS MOps (BTOPOro Mopsaka). ArpagalMoHHas |
porpajallMoOHHas TeoMeTpHs pa3paboTaHa A MeHee MacIuTaOHBIX KOJeOaHUH YPOBHsSI MOpPS (TPETHETO
nopsinka). OcHOBaHME XOJIMOB HMMEIOT Yrojl OCaJAKOHAKOIUIEHUs mnpuMepHo no0 25°. B) Kommuekc
paspymenus ckioHa xonma. CkiioH 6ayHACTOYHOB (bs) (MacCHBHBIN KJIMH crpaBa Ha ()OTO BBIIIE TOJIOBBI
4enoBeKa), Gpauuu U3MEHSIOTCSI BHHU3 10 CKJIOHY (cjieBa Ha ()OTO) B TOHKOCIIOUCTBIE HAaKCTOYHBI, OoraTble
KPUHOMIESIMH U TJIMHUCTHIE U3BECTKOBBIE apruibIUTHI (cri). DoTorpadust moka3piBaeT, YTO 3TH KPUHOUIHBIE
0ayHICTOYHOBBIE (alny MPOTPagupyloT B NOACTUIAIONIYIO (haruu OJ0Ka KpUHOMAHBIX OayHICTOYHOB (cri)
psizoM ¢ pykod uenoBeka. Horm 4denoBeka Haxomarcss Ha Oojlee JpEBHEM MACCHBHOM KJIMHE
OayHacToyHOBBIX (haruii (obs). C) Bum ocHOBaHMS IIIOCKOCTH COWICHEHHBIX CTeONIe KpHHOUIEeH HaleHBI
B pa3pyLICHHON (alluy OT CKJIOHA XOJIMa BHH3 110 CKJIOHY OT 0ayHACTOYHOBOU (auu (TO ke MECTO, KaK U B
gactu B). [IponcxoxaeHne 1 cocTaB CIaHIEB MPEaIonaraeT, YTo MOI0IIBA CKIIOHA Obljla 3HAYUTENBHO HIKE
mropMoBbIX BosiH. D) I'yOkoBo- Tubiphytes (?7) - BOIOpPOCIEBO-MIIAHKOBBIE OayHICTOYHOBBIE (amuu.
PannakcuanbHeiii KanbluT (OSNBIH U CephIid IIBET) 3aMONHSAET OOJBIIYIO YaCTh MOPOBOTO MpocTpaHcTBa. E)
I'ybkoBo-Tubiphytes (?) - BonopociaeBo-MIIaHKOBBIE OayHACTOYHBI. Bolbie cTpoMaTakCuCOBBIE YCTOTHI
3aMOJIHAIOTCA  KaJIbLIUT-CIIapUTOBBIM IleMeHTOM. F) MimankoBeiii nemeHTcToyH. IlocTpoiika coctout
UCKITIOYUTEIBHO M3 MILAHOK U PaJaKCHaIbHOTO BOJIOKHHCTOro KajpuutoBoro nemenra. ((IE. Kyk, B.I.
YKemuyxuukos, B.I'. 3emmonuk, B.S. XKaiimuna u np., 2002)
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Pucynok 31 - A) Buse-cepnyxoBckuil AKYIOKCKHH pu(OBBI KOMIUIEKC, pa3pe3 AKYIOK.
[Monepeunslit paspe3 uepe3 ryoky Amblysiphonella B GaynacroyHoBoM xonme. OcTpue KapaHiaiia s
macmTaba. B) Bo3MOXXHO KalbIIMHMpOBAaHHAS KpeMHHCTass TyOka B OayHacTtoyHoBoM xomme. C)
CrimpanpsHbie HayTHIIONIEU B dariu xoamoB. D) OpTtoceparuToBeie HayTHiaou e B panuu xonmoB. KoHunk
kapanpama s Maciraba. E) Henrynudeckas maiika BOMM3u OCHOBaHUS CKIIOHA xoiMma. OOIOMKY B faiike
MOKPBITEl  (PUOPO3HBIM MOPCKHUM KaJlbIIUTOBBIM IieMeHTOM. KOHUMK KapaHpamia s Maciiraba. F)
OcTpoyroibHbIE KOCOCIOUCThIE TPEHHCTOYHOBBIE (Dallui C KPHHOUACSIMU Ha BEPIIUHE KOMILIEKCA XOJIMOB
BOJIM3M BU3EWCKO-CEPIIYXOBCKOW TpaHMIBl. JTO HABOJUT HA MBICIE O TOM, YTO XOJMBI Pa3BUBAIUCH
cTpaturpauuecku BBEpX Ha riyOuHAax Bbilie mropmoBod 0a3bl BonHbL (I.E. Kyk, B.I'. XKemuyxHukos,
B.I". 3emmonuk, B.S. XKaiimuua u ap., 2002)

Ha pucynke 32 mpuBOIUTCS TUTOIOTHYECKas KOJIOHKA U pacnpocTpaneHue dhopamuHudep u
KOHOJIOHTOB B pa3pe3e AKYIOK.
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B tabmunax 1-5 mpuBenensl Mukpodotorpapuu mMuxkpodauuii, dpopamuHupep u APYrux
OpPraHWYECKHX OCTaTKOB M3 pa3pe3a AKYIOK.
Tabnuna 1
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Tabmuma 1 - Mukpodororpaduu dopamunudep u MuUkpodaluii HIKHEBU3EHCKOrO MOABIpyca
paspe3a Axyiok. Bepxm oprameicaiickoil u kazaHOy3apckas csuta. @ur. 1. Earlandia elegans (Rauser-
Chernousova et Reitlinger), cmoit 5, oop. 7001-0-3-1, x30. ®ur. 2, 3. Earlandia vulgaris (Rauser-
Chernousova et Reitlinger), 2-cioii 5, o0p. 7001-0-8, x70, 3- cmoii 5, o6p. 7001-0-9, x100. Dwur. 4.
Plectogyranopsis convexus (Rauser-Chernousova), cioit 5, o6p. 7001-0-1, x120. dwur. 5. Mediocris
breviscula Ganelina, cioit 6, 06p. 7001-1-1-2, x120. ®ur. 6. Omphalotis sp., cnoii 5, 06p. 7001-0-2, x160.
®ur. 7. Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), cmoit 5, o6p. 7001-0-3-2, x100.
@ur. 8. Mediocris cf. ovalis (Vissarionova), cioit 5, o6p. 7001-0-33, x150. ®wur. 9. 1- Earlandia vulgaris
(Rauser-Chernousova et Reitlinger), 2-Globoendothyra cf. korbensis (Ganelina), cnoit 5, 06p. 7001-0-6,
x100. ®wur. 10. Endostaffella schamordini (Rauser-Chernousova), cnoit 5, o6p. 7001-0-5, x100. ®wur. 11.
Omphalotis sp., ciaoni 6, 00p. 7001-1-3-1, x125. ®ur. 12. Endothyra cf. brady Mikhailov, cnoii 6, o6p. 7001-
1-3-2, x80. @wur. 13. Endothyra cf. prisca (Rauser-Chernousova et Reitlinger), cmoit 6, 06p. 7001-1-3-3,
x150. @wur. 14. Endostaffella cf. delicata minima Rosovskaja, cioii 6, oop. 7001-1-1-3, x120. ®wur. 15.
Endothyra cf. similis (Rauser-Chernousova et Reitlinger), cmoii 6, oop. 7001-1-1-1, x140. ®wur. 16.
[Nakcroyn dopamuuudepoBo- Bogopociessiit ¢ Ortonella 7 sp., epeKpHUCTAITN30BAHHBIN, CIIOW 5, 00p.
7001-0-4, x20. @wur. 17. I'peiiactoyr (opamuHNDEPOBO-BOAOPOCICBO-ONOKIACTOBBIA ¢ Issinella ? sp.,
Kamaena ? sp.,iepeKpuCTaILIM30BaHHBIH, Ci10H 6, 00p. 7001-1-14, x20

Tabmuma 2 - Mukpodororpaduu (popamuHupep BH3EHCKOTO M CEPIYXOBCKOTO SPYCOB pas3pesa
Axyrok. AKyrokckuii pudossiii komruieke. @ur. 1. Diplosphaerina sp., cnoit 11, o6p. 7001-48-4a-2, x120.
®ur. 2. Tuberitina cf. collosa Reitlinger, cioti 11, odp. 7001-48-4a-1, x60. ®wur. 3,4. Diplosphaerina cf.
maljavkini Mikhailov, 3-cnoit 11, o6p. 7001-46-3, x110, 4-cnoii 11, oop. 7001-46-1-2, x110. dwur. 5.
Earlandia vulgaris (Rauser-Chernousova et Reitlinger), cioii 10, o6p. 7001-44-1-3, x110. ®wur. 6. Earlandia
elegans (Rauser-Chernousova et Reitlinger), cioii 8, o6p. 7001-35-1-16, x30. ®wur. 7. Earlandia ? sp., cioi
7, 06p. 7001-7-2-2, x130. ®wur. 8. Lituotubella magna Rauser-Chernousova , cmoii 10, 06p. 7001-44-1-2,
x80. @wur. 9. Palaeonubecularia fluxa Reitlinger, cnoit 8, o6p. 7001-3 5-1-11, x100. @ur. 10. Mediocris cf.
ovalis (Vissarionova), cioii 8, o6p. 7001-33-3-2, x100. ®wur. 11. Mediocris cf. breviscula Ganelina, cioii 7,
00p. 7001-3-4, x150. ®wur. 12. Omphalotis paraturkestanica (Pojarkov et Skvortsov), cioit 8, oop. 7001-30-
2-2, x80. ®wur. 13. Endothyra cf. similis (Rauser-Chernousova et Reitlinger), cmoii 10, o6p. 7001-44-3-6,
x90. ®ur. 14. Endothyranopsis cf. compressa (Rauser-Chernousova et Reitlinger), cioii 8, 06p. 7001-35-1-
5, x130. ®wur. 15. Omphalotis tantilla Schlykova, cioit 8, 06p. 7001-35-1-10, x120. ®wur. 16. Parastaffella
struvei (Moeller), cnoit 10, 06p. 7001-44-1-5, x100. ®wur. 17. Eostaffella cf. constricta Ganelina, cioii 10,
06p. 7001-44-1-16, x90. @ur. 18. Chernyshinella ? sp., cioii 8, 06p. 7001-35-1-2, x100

Tabmuma 3 - Mukpodororpaduu popamuHupep BH3EHCKOTO M CEPIYXOBCKOTO SIPYCOB pa3pesa
Akytok. Akyrokckuil pudoBsiii kommiekc. Dur. 1. Septaglomospiranella ? sp., cinoit 8, 06p. 7001-28-1-12,
x50. ®ur. 2. Haplophragmella aff. tetraloculi Rauser-Chernousova, cioit 10, o6p. 7001-44-1-1, x30. ®wur.
3,4. Forschia sp., 3-cnoii 8, 00p. 7001-35-1-12, x50, 4- cnoii 10, o6p. 7001-44-3-1, x80. dwur. 5. Forschia ?
sp., cimoi 10, o6p. 7001-44-3-8, x25. ®wur. 6. Archaediscus ? sp., cnorr 9, o6p. 7001-38-5-2, x30. Dur. 7.
Asteroarchaediscus cf. ovoides Rauser-Chernousova, , cioit 10, 06p.7001-44-1-8, x100. ®Dwur. 8.
Rugooarchaediscus ? sp., cnot 10, 06p.7001-44-1-11, x100. ®wur. 9. Eosigmoilina sp., cnoi 10, 06p.7001-
44-1-12, x100. @wur. 10. Eosigmoilina cf. explicata Ganelina, cnoii 11, 06p.7001-48-1-1, x70. ®wur. 11.
Cribrostomum sp., cioit 10, 00p.7001-44-3-5, x100. Pwur. 12, 18. Tetrataxis paraminima Vissarionova, 12-
cioit 7, 00p.7001-26-3-2, x90, 18-cioii 7, 06p.7001-30-3-2, x50. ®wur. 13. Tetrataxis sp., cioit 7, 06p.7001-
26-3-4, x50. @ur. 14. Tetrataxis angusta Vissarionova, cioii 7, 00p.7001-27-1-3, x50. ®wur. 15. Tetrataxis
cf. izhimica Durkina, cioii 8, 06p.7001-28-1-1, x80. @ur. 16. Tetrataxis aperta Conil et Lys, cioii 8,
00p.7001-30-21, x80. ®ur. 17. Valvulinella cf. angulata Brazhnikova, cnoit 8, 06p.7001-30-24, x60. Dur.
19, 20. Tetrataxis obtusa Malachova, 19-cnoii 8, 00p.7001-35-1-4, x70. 20-cmnoii 8, 06p.7001-30-3-4, x80
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Tabmuma 4 - Mukpodortorpadpun dopamuaudep u MUKpodaluii BEpXHEBU3ECHCKOr0 MOABIpYca U
CEPITyXOBCKOTO sipyca paspe3a Akytok. @ur. 1. Tetrataxis digna Grozdilova et Ltbtdeva, cioit 9, 06p.7001-
38-5-3, x100. @ur. 2. Tetrataxis sp., cunoir §, 00p.7001-30-3-5, x60. Pur. 3. bBbaynacroyn
MEPEKPUCTAIUNIN30BAHHbINA, IOJOMUTHU3UPOBAHHBIA C PENUKTaMU BOJOPOCIEW W KPUHOUAEH, clIoh 7,
00p.7001-7-2-1, x60. @wur. 4. I'pelHCTOyH OWOKIACTOBBI C BogopocisiMu Issinella 7 sp.,
MEePEKPUCTAILTN30BAHHBIN, JOJOMUTU3NPOBAHHBINA, cioit 7, o0p.7001-9-1-1, x20. @wur. 5. baynacroyn
MIIaHKOBO-KPUHOUAHBIA MEePEKPUCTAIITU30BAHHBIN, JOJIOMUTU3UPOBAHHBINA C peluKTaMu GopamMuHudep u
Bojopocien, cmoit 7, o00p.7001-11-1-1, x20. @&ur. 6. bayHACTOyH MIIAHKOBO-KPHHOHIHBIH
MTePEKPUCTALTN30BAHHBIN, JOJOMUTH3UPOBAHHBIA C pelUKTaMu (hopamMuHUGEDP W BOIOPOCIEH, CIIOH 7,
00p.7001-11-1-2, x20. @ur. 7. bBayHacToyH nepeKkprCcTAILIM30BaHHBIH, TOJIOMUTH3UPOBAHHBIA C PETHKTaMH
(dbopamunudep u BogopocieH, ciaoi 7, 00p.7001-18-1, x20. dur. 8. bayHACTOYH NEpEeKPUCTAITH30BAHHBIM,
TOJIOMUTHU3APOBAHHBIA C PENMKTAMH KPHUHOHICH, Bomopociel, cior 7, oop.7001-26-3-3, x20. dwur. 9.
BayHacToyH nepekpucTamin30BaHHbBIN, JOJTOMUTU3UPOBAHHBIN C pelIuKTaMu GopamMuHU(pEP ¥ BOIOPOCIEH,
cioit 7, 00p.7001-27-1-2, x140. @ur. 10. baynactoyH nepeKkpucTaluIM30BaHHBIN, TOJTOMUTH3UPOBAHHBIN C
peTMKTaMH MITIAHOK | Bojopocielr Praedonezella sp., Kamaena sp., caoi 7, 006p.7001-27-2-1, x20. Owur.
11. bayHncToyH nepeKpuCTaUTM30BaHHBIN, JOJOMUATH3NPOBAHHBIN C PENMKTaMu Bojiopociel Praedonezella
sp., Kamaena sp., cioit 7, 06p.7001-27-2-3, x20. ®wur. 12. BakucroyH ¢ peiaukTamu Bojopociei Tubus ?
Sp., IEPEKPHUCTAIITN30BAHHBIHN, JOJTOMUTH3UPOBAHHBIH, cii0il 7, 00p.7001-28-2-1, x20. ®wur. 13. Bakucroyn
OMOKIIACTOBBI C penuKTaMu (opaMuHU(Ep, KPUHOUACH W OCTPaKO]l, NMEepEeKPUCTAUIN30BAHHBIN, CIIOH 8,
00p.7001-30-1-1, x20. ®wur. 14. ITakcToyH MepeKPUCTAIITHM30BAHHEIH, JOJTOMHTU3UPOBAHHBIA C PEIIMKTaAMU
WTTIOKOXKUX H Bojopociei, cimoi 8, 00p.7001-30-1-2, x20. ®ur. 15. IlakcToyH KpUHOWAHO-MIIAHKOBBIN
MEPEeKPUCTAILTN30BAHHBIN, JOJTOMUTH3UPOBAHHBIHN, ciio 8, 00p.7001-30-2-5, x20

Tabmuua 5 - Mukpodororpadhuun MUKpodanuii BEpXHEBU3EHCKOTO MOABSIPYCa M CEPITyXOBCKOTO
spyca paspesa Akyrok. @ur. 1. [TakcToyH OHOKIIACTOBEII MEPEKPUCTAIUTM30BAHHBIN, TOIOMHTH3UPOBAHHBIH
C penuKTaMu MIIaHoK, (opamuuudep, Bomopocneit Cuneiphycus aff. texana Johnson u ap., crmoit 8,
00p.7001-30-3-1, x20. ®wur. 2. [TakcToyH OHOKIACTOBEII NMEPEKPUCTAIUIN30BAHHBIN, TOJTOMUTH3UPOBAHHBIN
¢ penuktamu Gopamuaudep u Bogopocieit Cuneiphycus aff. texana Johnson, cioit 8, 06p.7001-30-3-3, x20.
@ur. 3. BakucToyH OHMOKIACTOBBIM NEepPEKPUCTAIUIM30BAHHBIN, IOJOMUTH3UPOBAHHBIH € OWOKIacTaMu
BOJIOPOCIICH M KPUHOMUJICH JI0 1IIJIAMOBO# pa3MepHocTH, ciioit 8, 00p.7001-30a-2-1, x20. dwur. 4. BakucroyH
OMOKJIACTOBBIN C KPYITHBIMU M IUIAMOBOW Pa3MEPHOCTH OOJOMKaMU KpWHOWJIEH, Opaxuomoa M MIIaHOK,
MEPEKPHUCTAITN30BAHHBIN, TOJIOMUTH3UPOBaHHBIN cioit 8, 00p.7001-30a-3-1, x20. ®wur. 5. Bakucroyx
NEePEeKPUCTAIUIM30BaHHbIN, JT0JIOMUTH3UPOBAHHBIA C BOJOPOCISAMH, MIIAaHKAMH U KPUHOMICSIMH, CIIOH 8,
00p.7001-30a-3-2, x20. ®wur. 6. [1akCTOyH MEPEKPUCTAIIIUN30BAHHBIH, TOJOMUTU3UPOBAHHBIA C PEIIUKTAMHU
MIIIAHOK U BOojiopociiel, cioit 9, 00p.7001-35-2-1, x160. ®wur. 7. [lakcroyH Bomopocnesslit ¢ Koninckopora
cf. tenuiramosa Wood u nenounamu, nepeKpuCTaUIM30BaHHBIN, 10JIOMUTH3UPOBAHHbIN, cioi 9, 06p.7001-
35-1-15, x20. ®wur. 8. Ilakcroyn BomopocieBbiii ¢ Koninckopora cf. tenuiramosa Wood w Kulikia sp.,
MEPEKPUCTAIIIN30BAHHBIN, JTOJIOMUTH3UPOBAHHBIN, cioit 9, 00p.7001-35-1-9, x20. ®wur. 9. IlakcroyH
OMOKIIACTOBBI C OMOKIIACTAMH KPUHOWICH, MEePEeKPHCTANIN30BAHHBINA, TOJOMUTH3UPOBAHHBINA, CIOW 9,
00p.7001-35-3-1, x20. ®ur. 10. BakicToyH cO CIUKYyJaMHU T'yOOK, OCTPaKOAaMu U OMOKIIaCTaMH IJIAMOBOMH
pasmepHocTH, cimoit 9, 00p.7001-38-5-1, x20. @ur. 11. bayHICcTOyH mNepeKpHUCTAILTU30BAHHBIMH,
JOJOMHUTU3UPOBAHHBIM C Kopaiamu, cinoit 9, 00p.7001-40-2-2, x20. &wur. 12. baynncroyn
MEePEeKPUCTAIUIM30BaHHbIN, JOJIOMHTU3UPOBAHHBIA ¢ BojopocisaMu Issinella sp., cnoit 9, 00p.7001-40-2-4,
x60. ®wur. 13. I'peitncroyn ¢opamunundepoBo-BoopocieBblii ¢ Koninckopora cf. tenuiramosa Wood
NEePEeKPUCTAIUIM30BAaHHbIH, TOJOMUTH3UPOBaHHbBIHN, cioi 10, 00p.7001-44-1-6, x50. ®ur. 14. I'pelincToyH
(hopamuHUPeEepoBO-BOOpOCIEeBEIil ¢ Koninckopora cf. tenuiramosa Wood, nepekpUCTaUTM30BaHHBIM,
JOJIOMUTH3UPOBaHHBIH, ci1oi 10, 00p.7001-44-1-14, x60. @wur. 15. baynacToyH BOZOpOCIEBO-MIIaHKOBBIH
MIePEKPUCTALNTN30BAHHBIHN, TOJIOMUTH3UPOBAHHEIA, cioi 11, 00p.7001-48-6-1, x20
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3AK/IIOYEHUE

B nyreBomutene mpuBOAMTCS OHOCTpAaTUTpapUUECKOE PACUICHEHHE U JUTOJIOTMYECKOe
oInucaHue nopudoBbIX, PUPOBBIX U HAAPUPOBBIX OTIOKEHUH pa3zpe3oB KapamypyH,
Kanakopran, Axtobe, Axkyrok u Ilepr rop boasmoro Kaparay (FOxueii Kaszaxcran).
buoctparurpaduyeckoe pacuieHeHHe MNPOBEACHO MO ¢opaMuHUPEpPaM B COOTBETCTBHH C
pemeHusiMu  MexxBeoMcTBeHHOH — CtpaTturpadudeckoit Komuceun, mnogkoMuccuu 110
KaMEHHOYTOJIbHOM cucTeme. bornee npencraButenbHble popaMUHUPEPOBbIE KOMITJIEKCHI BCTPEUYECHbI
B TypOMIUTaxX M YacTO MEPEOTIOKEHB. B CBS3M ¢ 3TUM 30HATBHBIE KOMIUIEKCHI BBIICISUIUCH 10
MOSIBJICHUIO HOBBIX, 00Jiee MOJIOABIX (POPM U, 1O BO3MOXHOCTH, CPABHUBAINCH C KOMIUIEKCAMH U3
in situ orioxeHuid. B paszpesax oxapakTepH30BaHBI ONPEICICHHBIE PAa3HOBO3PACTHBIC YPOBHHU.
I'pannma ngeBoHa W kapOoHAa MPOBOAWTCS B OCHOBaHMHM 30HBI (opamunudep Tournaellina
pseudobeata-Prochernyschinella n ¢ukcupyercs B paspeze KapamypyH. ['panuma TypHEHCKOTO u
BU3EICKOro sIPycOB MpociiexkeHa B pa3pes3ax JKanakopran u AKyIOK 1o nosisieHuto Eoparastaffella
simplex- Eoendothyranopsis (Eblanaia) michoti. IlorpaHidHbIe OTJIOXKEHUS HUKHETO M BEPXHETO
MOABSPYCa BU3EICKOTrO sipyca MPOCIEeKUBAIOTCS B pa3pe3ax AkTobe u XKanakopraH mo mosiBICHUIO
30HANBHBIX BUIOB Endothyranopsis compressa - Paraarchaediscus krestovnikovi. T'panuna
BU3CHCKOTO M CEpPIYXOBCKOTO SPYCOB TMpPHUHATA B OCHOBaHMHU (opaMUHU(PEPOBO 30HBI
Neoarchaediscus postrugosus — Janischewskina delicata, npocnexxeHHOU B paspe3ax AKToOe u
XKanakopran. CpequHHOKaMEHHOYTONIbHAs TpaHula ¢ukcupyercs B paspese lllept mo mopomise
dopamunudepoBoii 30ub1 Plectostaffella bogdanovkensis. PaboTta 1o netanu3aiiy yCTaHOBICHHBIX
TpaHull SBJSIETCS HEMPEPBIBHBIM IPOIECCOM B CBSI3M C TMOSBICHUEM HOBBIX JAHHBIX, MOITOMY
HE00XO0IMMO MPOAOIDKECHUE U3YUSHHSI TOTPAHUYHBIX YPOBHEH JUIS UX YTOUHEHHUS.

[Tpoueccrl pudooOpazoBaHus U €ro SBONIONMUS Ha ceBepo-3amane rop bombsmoro Kaparay
paccMOTpEHbI Ha MPUMEpE MATH KOHKPETHBIX pa3pe3oB: Kapamypys, Kanakopran, Akro0e, AKyrok
u Illept. B nanHbIX pa3pesax ¢Qukcupyercs Tpu ypoBHS pupooOpa3zoBaHHUs, BO3pacT KOTOPBIX
orpezeneH 1no GopaMUHU(PEPOBBIM KOMIUIEKCAM Kak MO3/1He(aMeHCKO-PaHHETYpHENHCKNUH, KOHEIl
PaHHEro BU3€ M M03HEBU3EHCKO-CepPITyX0BCKO-0akupckuil. [Ipuyem nBa U3 3TUX ypoBHEH, Kpome
KOHIIAa paHHETO BH3€, TEPCIEKTHBHBI Ha OOHAPYXEHHE MECTOPOXKIEHHH He(TH, Kak u B APYTHX
peruonax Mupa. IlogoOHble pudoreHHsle 00pa30BaHUS IIMPOKO PACIPOCTPAHEHBI B OTO-
BocTtouHoM Kapatay u Tanacco-Yramckom paiioHe, HO U3Y4E€Hbl OHU HEJAOCTAaTOYHO, HEOOXOIUMO
UX JaJbHEWIlIee U3yUeHHUE.

[IpencraBinenHble B myTeBojauTesne  (OTOTAONMIBI  WIUIIOCTPUPYIOT — XapaKTepHbIE
¢bopamuHu(DEpbl, BOAOPOCITU U JTUTOJIOTHYECKUE PAa3HOCTH MOPOJ] OMCAHHBIX MHTEPBAJIOB Pa3pe30B
Kapamypyn, XKanakopran, Akto6e, Akyrok u Lllepr.
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INTRODUCTION

This guidebookwasprepared for the International Field Meeting-Upper Devonian and
Carboniferous Reefs Buildupsand Boundary Stratotypes, and the Field Tripto the Upper Devonian
and Carboniferous reefs in the Bolshoi Karatau mountains (Southern Kazakhstan) organised by the
International Subcommission on Carboniferous Stratigraphy of the International Union of
Geological Sciences (IUGS).

Kazakhstan is located at the centre of Eurasian continent and borders with the Russian
Federation to the north, China to the south-east, Kyrgyzstan, Tajikistan and Uzbekistan to the south
(Figure 1). Kazakhstan is ninthlargest country in the world, with a total area of 2,724,900km”.
Kazakhstan is rich in minerals and raw materials. The country has large oil and gas,and metal and
non-metal deposits. Steppes comprise northern, central and western parts of Kazakhstan. The
Mugalzhar (Mugodzhar) mountains are located in the north-west, the Chingis-Tarbagatay
mountains in the north-east and Ulytau in the centre. The Zhetysu Alatau mountain range (Zhingar
Alatau), Teriskey Alatau, Kungey Alatau, Ilesky Alatau, Talassky Alatau are in the south-eastern
part of Kazakhstan. The Talassky Alatau mountain range continues into the Karatau.

I-Location of the sections; II-Jurassic; III-Devonian-Carboniferous; IV-Middle-Upper Devonian; V-
Cambrian and Ordovician; VI-Riphean-Vendian

Location of the stratigraphic sections: 1- Karamurun(K); 2 - Akuyuk(AK); 3 - Kainar (KA); 4 -
Besharyk (B); 5 - Zhertansay (ZR); 6 - Ushosen (O); 7 - Aktobe(AT); 8 - Zhanakorgan(ZH); 9 - Shert (SH);
10 - Baydzhansay; 11 —Ugam.

Figure 1- Generalized geological map of the Bolshoi Karatau Mountains showing the locations of the major
stratigraphic sections (Cook et al, 2002)
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The Karatau mountain belt is located in the southern part of Kazakhstan. It is a location of
major mining sites in Kazakhstanfor lead, zinc, phosphorite and other metals andminerals. Karatau
occupies the external, south-western part of Kazakhstan Palacozoic Belt[1]. Bolshoi Karatau is a
unique region for the study of foraminiferal zonation and its composition, andfor the analysis of
both vertical and lateral distribution and interpretation of the paleoenvironments.
Allzonesassociated with carbonate marine depositionare encountered here: shelf, reef, slope and
basin [2].

The Karatau fold region structures stretch in a north-western direction for over 400 km,
borderingthe Syr Darya basin in the south-west and the Sarysu basin in the north-east. The Sarysu
basin in the north separates the region from Ulytau region in Central Kazakhstan. Karatau in the
south-eastern part continues into the Middle Tien-Shan structures. The south-western Karatau
border follows the Syr Darya fault, north-eastern to Baykadam fault, submerged under Mesozoic-
Cenozoicrocks. The Karatau Range has two parallel mountain ridges. The larger western chain and
Malyi (Small) Karatau, the eastern chain. The Karatau Range is 420 km long. Bolshoi (Big)Karatau
stretches from south-east to south-west, the highest points of Bolshoi Karatau are Bessaz mountain
(2176m) and Mynzhalky mountain (1770m). The elevation of the remaining large part of the
watershed plateau is 1500-1700m. Malyi Karatau is divided into separate chains by the
Bolshekaroyskaya, Malokaroyskaya, and Aksayskaya depressions. Bolshoi Karatau and Malyi
Karatau are divided by the Kokzhot fault [3]. The Upper Palacozoic deposits of Bolshoi Karatau are
submerged in the south-western part under the Syr Darya basin platform (Figure 2).

The introduction to the guidebook, and sections on the history of geological and
palaeontological study, the stratigraphy of Famennian and Carboniferous deposits of Bolshoi
Karatau and reef formation are written by V.Ya. Zhaimina. The Aktobe section description is
presented based on materials of V.M. Buvtyshkin, L.Ya. Golub. Karamurun section is described by
A.E. Zorin and D.N. Yelinikov. The Zhanakorgan section is described based on materials from
L.Ya. Golub, V.M. Buvtyshkin, A.E. Zorin. The Shert section is described by V.Ya. Zhaimina with
materials from G.E. Cook. The description of the Akuyuk section was based on materials provided
by V.Ya. Zhaimina and G.E. Cook. Outstanding materials for section description have been taken
from monographs by G.E. Cook et al (4) and V.Zempolich et al (5). Foraminifers and algae were
determined by V.Ya. Zhaimina. Zhanakorgan foraminifers were determined by N.L. Shevchenko.
The conodontlist is based on a descriptionby G.E. Shinkareva, and brachiopods on a description by
L.V. Sergeyeva.

Section images were processed in CRADA software [4,5]. Images of organic substances and
lithological features of rocks were made by V.Ya. Zhaimina and E.M. Fazylov. Image tables and
descriptions were provided by V.Ya. Zhaimina and L.V. Shabalina. Satellite images wereprovided
by E.M. Fazylov. Computer graphics were prepared by L.V. Shabalina and D.V. Prihodko. The
guidebook was prepared by E.S. Musina and L.V. Shabalina.

The authors would like to express their gratitude toG. Zh. Zholtayev, Director of the K.I.
Satpayev Institute of Geological Science, for advice given during the development of this
guidebook.
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Location of the stratigraphic sections: KA-Karamurun, AK-Akuyuk, AT-Aktobe, ZH-Zhanakorgan,
SH-Shert

Figure 2 - Map of the Bolshoi Karatau Mountains showing location of the stratigraphic sections
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1 HISTORY OF GEOLOGICAL AND PALAEONTOLOGICALSTUDY OF THE
BOLSHOIKARATAU MOUNTAIN

The geological study of Karatau was initiated in the second half of the 19th century by the
famous Russian geologists N.A. Severtsev, A.S. Tatarinov, G.D. Romanovsky and 1.V. Mushketov.
The baselines of Karatau geology were established by V.I. Veber, D.N. Nalivkin, N.L.
Bublichenko, N.A. Dorofeyeva, S.G. Ankinovich, B.F. Bespalov and many others.

The first information on Carboniferous deposits in Bolshoi Karatau was obtained by L.V.
Mushketov and G.D. Romanovsky, from 1878 to 1911.

The tectonic structure of Karatau was reviewed by many researchers during studies of
Kazakhstan and adjacent regions in Middle Asia on the whole, and Karatau in particular. (Galitsky,
1936, 1937, 1971a; Bespalov, 1971, 1975; Kassin, 1934a, b, 1938, 1947, 1952; Mashkara, 1938,
1939; Makarychev, Pazilova, 1963, 1973; Nikolayev, 1933, 1959, 1961; Tectonic Map of USSR,
1957, 1966; Tectonic Map, 1965, 1967, 1976; 1954, 1962 et al; [ 6,7].

Foraminifers were first found by D.M. Rauzer-Chernousova (1948) and later by N.S.
Lebedeva (1956) and E.A. Reitlinger (1959) in carbonate sections of Central Kazakhstan; O.I.
Bogush and O.V. Uferev (1962) — in Bolshoi Karatau [7]. Systematic study of foraminifers in
Kazakhstan was conducted by M.M. Marfenkova. In 1959 she produced significant data on this
fossil group andrevealed their high potential for detailed stratigraphic subdivision and regional
correlation. The data obtained enabled her to develop a zonal carbonate scale based on foraminifers
in 1969 and to clarify the stratigraphy of five large regions in Southern Kazakhstan that were
included inthe stratigraphic scheme of the Carboniferous in Kazakhstan, accepted at the plenary
meeting of the USSR Interdepartmental Stratigraphic Committee (ISC) [8]. The most complete and
best studied Carbonate succession of Bolshoi Karatau was accepted as a stratotype [8]. These
schemes met large-scale mapping requirements until the 1990s.

For many years, from the times of N.G. Kassin and R.A. Borukayev, stratigraphy and
palaeontology of Karatauwere a subject of geological research at the K.I. Satpayev Institute of
Geological Science. This includes regional studies intended to develop and refine the regional
stratigraphic schemesand more general studies associated with refinement of the International
Stratigraphic Scale [8,9]. M.M. Marfenkova stratigraphically subdivided the Carboniferous deposits
and recognized new biostratigraphic horizons. In 1986 these horizons were accepted at aKazakhstan
stratigraphic meeting [10].

E.S. Kichman, N.N. Sevryugin, and E.T. Tursunkulov were involved in geological mapping
of Bolshoi Karatau in the 1960s-70s (unpublished archive data).

From 1987 to 1996, Izdenis and the Geological Department of the USA, under the
leadership of G.E.Cook, performed a specialised survey and developed carbonate sedimentation
basin models (CRADA — cooperate research and study of Devonian and Carboniferous deposits in
the Bolshoi Karatau mountains and Talas-Ugam Range). Specialists from major oil companies took
part in this study (Mobil, British Petroleum, Total, Agip, Shell, Exxon etc). The survey was
performed by the South Kazgeologia survey group, with participation of V.G. Zhemchuzhnikov,
V.M. Buvtyshkin, A.E. Zorin, V.Ya. Zhaimina, L.Ya. Golub, E.V. Kotova et al[4,5].

In 1990s V.Ya Zhaimina (foraminifers), L.V. Sergeyeva (brachiopods), N.I. Ivanova
(corals), and Y.A.Gatovsky(conodonts) continued study of the stratigraphy and palaeontology of the
Bolshoi Karatau mountains.

V.Ya. Zhaimina, S.N. Mustapayeva, A.B. Baybatsha and Z. Belka [12] made further study
of the stratigraphy and palaeontology of Bolshoi Karatau.
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2 DEVONIAN AND CARBONIFEROUS STRATIGRAPHY OF THE BOLSHOI
KARATAU MOUNTAINS

2.1 Famennian and Carboniferous foraminiferal biostratigraphy of Bolshoi Karatau
(based on material from V.Ya. Zhaimina)

The age of Famennian and Carboniferous deposits and their stratigraphic correlation were
determined based on several faunal groups, but for Devonian deposits, mostly on foraminifersand
conodonts.

Foraminiferal assemblages were studied in detail in the Akuyuk, Zhanakorgan, Actobe,
Ushozen, and Zertansay sections. They were encountered in almost all types of carbonate rocks,
more often, in bioclastic-detrital limestone and rarely in micriticmicro-grained limestone. It was
possible to record changes in foraminiferal assemblages in shallow water sediments. In-situ
foraminifers were identified in fine-grained bedded and micriticlimestone, and reworked
foraminiferal assemblages in variously-grained carbonate turbidites.

Upper Devonian, Famennian stage.The composition of foraminiferal assemblage in the
Karamurun section is dominated by the following taxa: identified - Parathurammina sp., numerous
Archaesphaera cf. minima Suleimanov, A. grandis Lipina, 4. magna Suleimanov, Calcisphaera,
Radiosphaera, Vicinesphaera cf. squalida Antropov, V. sp., abundant Bisphaera irregularis Birina,
B. malevkensis Birina, B. sp., Suleimanovella suleimanovi Lipina, S. sp., Tubeporina sp.,
Neoarchaesphaera sp., as well as [Irregularina, Salpingothurammina, Diplosphaerina,
Eotuberitina, and Rauser-Chernousovaina. Rarely - Tournayellina sp., Septatournayella sp., and
Quasiendothyra.

Carboniferous system. The Devonian and Carboniferous boundarywasinitially accepted
based on a decision of the Heerlen Congress (1935) near the boundary between the Wocklumeria
and Gattendorfiaammonoid genozones [13], and later by the first appearance of Siphonodella
sulcata in Bed 89 in the La Serre Section (France). However, for correlations we mostly used data
from the mixed carbonate-siliciclastic uppermost Famennian Etryungt Formation of north-western
France (Avesnois) and southern Belgium due to few ammonoids and conodonts in the studied
sections. In Avesnois, the bottom of the Carboniferous system coincides with the Tnlb containing
the foraminiferal assemblage with Earlandia, Chernyshinella, Tournayellina and Quasiendothyra et
all, in the bottom of the biostratigraphic zonal area Tournayellina pseudobeata — Chernyshinella
[14].

Tournaisian stage, Lower substage. Tournayellina pseudobeata zone. Single-chamber
foraminifers have been determined in the Karamurun section. Parathurammina dagmarae
Suleimanov, P. breviradiosa Reitlinger, P. sp. are abundant,while Radiosphaera basilica Reitlinger,
R. ponderosa Reitlinger, Vicinesphaera angulata Antropov., Asterosphaera pulchra, A. sp.as well
as Bisphaera paracompressa Reitlinger, B. irregularis Birina, are Tournayellina pseudobeata
Reitlinger et Kulagina are slightly less numerous, and Septatournayella Rauser-Chernousovaae
Lipina are scarce.

Bisphaera malevkensis — Earlandia minimazone. In the Karamurum section,
Septaglomospiranella continues to this zone from the Famennian, also Tournayellina
(Eotournayellina) primitiva Lipina, and frequent Earlandia (E. minima Birina, E. magna Lipina)
are present. However, the assemblage mainly includes single-chamber foraminifers continuing from
the Famennian: Archaesphaera, Radiosphaera, Calcisphaera, various Parathurammina (P.
cushmani Suleimanov, P. vasiljevae Pojarkov, P. sp., Suleimanovella. The assemblage also includes
Bisphaera (B. minima Birina, B. malevkensis Birina magna, B. malevkensis Birina nana),
Cribrosphaeroides ovalis Pojarkov, FEovolutina tuimasensis Lipina, E. elementa Antropov,
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Diplosphaerina maljavkini (Mikhailov), and D. magna Pojarkov. Irregularina karlensis
Vissarionova, Paracaligella antropovi Lipina,and scarce Disonella and Bykovella are also present..

Chernyshinella glomiformis—Ch. Disputabilis zone. Thiszone was established in
Zhanakorgan, Zhertansay, and Akuyuk sections based on index types and associated forms. In
addition to the index species Bisphaera elegans Vissarionova, Paracaligella antropovi Lipina, and
other taxa contibuing from the underlying beds are present.

Tournaisian stage, Upper substage. Palaeospiroplectammina tchernyshinensis -
Latiendothyra latispiralis zone. This zoneis readily identified in the Bolshoi Karatau sections based
on the index species — Palaeospiroplectammina tchernyshinensis Lipinaand Latiendothyra
latispiralis Lipina. In the Zhanakorgan section, together with index species, theassemblage also
includes other members of Latiendothyra, and Latiendothyranopsis, Granuliferella cf. granulosa
Zeller, and Endothyracf. antigua Rauser-Chernousova. More derived Chernyshinellaare also
present, while Inflatoendothyra, Planoendothyra cf. deserta Michno are also found here.
Tournayellina cf. vulgaris Lipina, Septaglomospiranella cf. dainae Lipina, S. sp.and other taxa
continuing from the older zones are also present.

In the Akuyuk and Zhertansay sections, together with index types, the following
foraminifers are abundant: Endothyra (E. aff. antiqua Rauser-Chernousova, E. aff. torquida Zeller,
E. paracosvensis Lipina, E. aff. paracrassithecaMichno, E. aff. recta Lipina) and Latiendothyra
grandis Lipina, L. minima Lipina, L. sp., as well as Latiendothyranopsis sp., Planoendothyra cf.
deserta Michno, Planoendothyra tschikmanica (Malachova). Plectogyranopsis is quite rare.Earlier
forms include Tournayellina lobata Lipina, Septabrunsiina, Septaglomospiranella aff. dainae
Lipina, Tournayella discoidea Dain. There is a large number of single-chamber foraminifers:
Bisphaera malevkensis Birina, Parathurammina, Radiosphaera, Vicinesphaera, Suleimanovella,
and Auroria.

Tubiendothyra tuberculatazone.This zone is generally readilyrecognized in Bolshoi
Karatau,based on the index species and by the renewedcomposition of foraminiferalzones. In the
Zhanakorgan section, the index species Tubiendothyra tuberculata was not found and this zone was
identified based on the other characteristic species in the assemblage. This zonal assemblage is
represented by multiple and various Endothyra (E. paracostifera Lipina, E. paracrassitheca
Michno, E. rjausakensis Tchernyscheva, E. aff. belmasarica BoguschetJuferev, E. cf. rectiformis
Lipina, etc. Laxoendothyra cf. parakosvensis Lipina is also present. Latiendothyra and
Planoendothyra continue from older beds.

In the Akuyuk section, this zone wasrecognized based on the index species Tubiendothyra
tuberculata and associated assemblage. This zone is characterised by multiple species: Endothyra
(E. paraukrainica Lipina, E. pseudominuta Lipina, E. rjausakensis Tchernyscheva., E. aff. turlanica
BoguschetJuferev, E. aff. paracostifera Lipina, E. (Spinoendothyra) costifera Lipina). The
following species are also common here: Planoendothyra dainelliformis Brazhnikova etVdovenko,
Plectogyranopsis,  Uviella.Brunsia is  present, whilelnflatoendothyra,  Septatournayella,
Latiendothyra, Glomospiranella, Septaglomospiranella, Chernyshinella still remain.Single-
chamber taxa are also characteristic of this zone.

Visean stage, Lower substage. The base of the Visean is drawn at the base of the
Eoendothyranopsis michoti-Eoparastaffella simplex Zone.

In the Zhanakorgan section, the bottom of this zone is determined based on the index species
- Foendothyranopsis aff. michoti, which can here be found together withDainella cf. elegantula
Brazhnikova, Tubiendothyra sp., Globoshernella, Pseudoplanoendothyra, Tournayellina.

In the Akuyuk section, this zone is determined based only on the characteristic associated
assemblage with multiple Eoendothyranopsis (E. aff. paraconvexa Brazhnikova et Rosovskaja, E.
aff. redwallensis Skipp. Etc.) while Globoendothyra aff. aequiparva Tchernyscheva, Dainella cf.
elegantula Brazhnikova, Omphalotis tantilla Schlykova are also present, Plectogyranopsis,
Septatournayella cf. gigantea Lipina continueas well as Glomospiranella, Septaglomospiranella
primaeva Tchernyscheva, Septabrunsiina aff. mckeei Skipp., S. aff. paraukrainica Skipp.
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occasional Haplophragmella, Pseudolituotubella, multiple Earlandia, Earlandinella are found.
Caligella, Eotuberitina and Bisphaera are also present here.

Uralodiscus rotundus —Planoarchaediscus spirillinoideszone. In the Zhanakorgan section,
in addition to Planoarchaediscus and Uralodiscus, Ammarchaedicus primaevus Pron. is also
present. Endothyra (E. bradyi Mikhailov, E. similis Rauser-Chernousova et Reitlinger, etc.) are
more common. In the Akuyuk section, apart from the taxa listed, Eoendothyranopsis scitula
Toomey and E. sp. are present.

Upper substage. Due to division of the Visean stage into two substages, the base of the
Upper Visean is placed at the base of theEndothyranopsis compressa - Paraarchaediscus
krestovnikovi zone[15].

In the Akuyuk section, the scarcity and unsual composition of the assemblages makes it
difficult to separate the two zones. The presence of Endothyranopsis cf. compressa Rauser-
Chernousova et Reitlinger, Omphalotis (Omphalotis cf. omphalota Rauser-Chernousovaet Reitlinger,
O. pannusaeformis Schlykova, O. tantilla Schlykova, O. minima Rauser-Chernousova et Reitlinger),
Globoendothyra cf. globulus Eichwald, and other Endothyranopsis and Endothyra determine the age
of this interval. Species of Mediocris, Endostaffella, Lituotubella, and Pojarkovella appear at this
level. Tetrataxis (Tetrataxis angusta Vissarionova, T. conica Ehrenberg, T. obtusa Malachova, T.
paraminima Vissarionova, 7. acutus Durkina etc) are present in the upper part of the zone.

Asteroarchaediscus—Eostaffella proikensis zone. M.M. Marfenkova [16] subdivided the
Upper Visean deposits of Bolshoi Karatau into two zones: lower - Endothyranopsis crassa
—Valvulinella angulata — Asteroarchaediscus rugosus and upper—Forschiella prisca —Bradyina
rotula — Howchinia gibba. Later, the two zones wererecognized (based on limited material) over the
entire Bolshoi Karatau: first —Endothyranopsis crassa —Asteroarchaediscus and the second
Bradyina rotula — Howchinia gibba, while the lower boundary of the Upper Visean was accepted at
base of the Endothyranopsis crassa — AsteroarchaediscusZone[11]. In the Russian Platform, this
stratigraphic layer was fixed by Endothyranopsis crassa, Archaediscus gigas and Eostaffella
proikensis and this assemblage was similar to the basal one of the Fostaffella proikensis
—Archaediscus gigas Zone [Unifitstirovannye, 1990]. Thisboundary inthe Franco-Belgian basin
corresponds to the Livian — Warnantian boundary, slightly higher than Cfs, at base of Gnathodus
bilineatus conodont zone [17,18]. International correlation of this level is based on the first
appearance of Asteroarchaediscidae [19].

The bottom of this zone isidentified based on Asteroarchaediscus sp., unknown in ancient
deposits. The overlying beds of the section did not containany foraminifers results, partly because
of the lithology and partly due to crude sampling. Only 40 m above, an assemblage similar to that of
the Fostaffella proikensis — Archaediscus gigas Zone ofthe Moscow basin, appears [20].The
Bolshoi Karatau beds contain Asteroarchaediscus (Asteroarchaediscus cf. baschkiricus
Krestovnikov et Theodorovich., 4. ovoides Krestovnikov et Rauser-Chernousova, A. rugosus
Rauser-Chernousova, Endothyranopsis crassa (Brady), E. compressa Rauser-Chernousova et
Reitlinger, multiple Archaediscus (Archaediscus gigas Rauser-Chernousova, A. koktjubensis
Rauser-Chernousova), fewerForschia, Pseudolituotubella, Palaeotextularia, Cribrostomum,
Omphalotis, Bradyina and Globoendothyra. In addition to the index species Eostaffella proikensis,
Eostaffella mosquensis Vissarionova has also been found. Eoendothyranopsis (Eoendothyranopsis
mediocriformis Solovjeva, E. cf. scitula Toomey) continue.

Eostaffella ikensis zone. This zone is characterised by a renewedassemblage. In addition to
the index species Eostaffella ikensisVissarionova, Janischevskina, Bradyina rotula (Eichwald), B.
cf. potanini Venukov appear. Archaediscus karreri Brady, Omphalotis minima Rauser-
Chernousova et Reitlinger, O. involuta Brazhnikova., O. samarica Rauser-Chernousova etc. are
common. Asteroarchaediscus, various Eostaffella, Endostaffella, Plectogyranopsis, Pojarkovella
nibelis Durkina, P. ketmenica Simonova continue. The number of Cribrospira, Lituotubella and
Haplophragmella is decreasing. The abundanceof Pseudoendothyraincreased. Pseudoendothyra
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(Parastaffella) concinna Schlykova, P. angulata Rauser-Chernousova, P. sublimis Schlykova, P. cf.
struvei Moeller,and others are predominant here.

Eostaffella tenebrosa zone. This zoneis recognized based on the index species FEostaffella
tenebrosa Vissarionova, but many taxa forms continue from the underlying deposits. They include
Eostaffella ikensis Vissarionova, E. parastruvei Rauser-Chernousova, FEoendothyranopsis,
Endothyranopsis, Endostaffella and Mediocris. The first Biseriella is found. In the upper part of the
zone, the assemblage is very unusual. It is characterised by predominance of various species of
Eoendothyranopsis. The assemblage includes Eoendothyranopsis scitula Toomey, continuing from
older Visean beds, and first appeared Eoendothyranopsis ermakiensis (Lebedeva), E. aff. spiroides
Zeller and some new species, cited here as Eoendothyranopsis sp. nov.). Together with
Eoendothyranopsis there are large forms of Pseudoendothyra, such as, Pseudoendothyract. ornata
Durkina, P. bona Rosovskaja, P. ampla, etc. The wall structure of FEoendothyranopsis and
Pseudoendothyra is similar, although there is a difference in shell morphology. There are individual
species of Endothyranopsis cf. crassa Brady, Eostaffella cf. ikensis Vissarionova (poorly preserved)
and Tetrataxis with a thick hyaline radiatelayer. The composition of the assemblage indicates the
basinbecoming shallower.

The upper part of the Visean deposits in the Zhanakorgan section could not be divided into
three biozones based on complex composition. The boundary between the zones is here
recognizedbased on the first appearance ofdsteroarchaediscus. The Upper Visean foraminifersin
the Zhanakorgan section are typical of the Bradyina rotula—Howchinia gibbaZone, previously
determined in Bolshoi Karatau [9,16]. As mentioned above, the following species enter at this level:
Asteroarchaediscus (Asteroarchaediscus innotus Simonova, A.micus Pojarkov, A. baschkiricus
Krestovnikov et Theodorovich),Bradyina rotuta Eichwald, B. cf. modica Reitlinger,
whileHowchinia cf. gibba Moeller, H. subconica Brazhnikova, Endothyranopsis crassa Brady are
rare and present in the upper part of the section.Globoendothyra (Globoendothyra globulus
Eichwald, G. parva Tchernyscheva), Mediocris, Pojarkovella, Endostaffella, FEndothyra,
Pseudoendothyra, Palaeotextularia are common.Cribrostomum, Forschia are also present.
Eostaffella, Archaediscus are infrequent, andMikhailovella are occasionally found.The following
species have also been determined: Archaediscus grandiculus Schlykova, A. karreri Brady, various
Brunsia, Lituotubella,and Eostaffella.

In the Akuyuk section, the foraminiferal assemblage in the top Visean is impoverishedand it
is not possible to identified a zonal succession. The main background is represented by
Endostaffella, Endothyranopsis, Plectogyranopsis, Mediocris, as well as Calcisphaera,
Eotuberitina, Earlandia etc. RareForschia, Loeblichia, Endothyranopsis cf. crassa Brady,
Endothyra cf. pauciseptata Rauser-Chernousova indicate the Late Visean age of the host rocks.
Archaediscus and Propermodiscus, as well as Omphalotis wjasmensis Ganelina, O. pannusaeformis
Schlykova, O. mica Pojarkov, O. omphalota Rauser-Chernousova and others have been found here.
Dzhamansorina, Valvulinella, Uralodiscus and Pseudoendothyra are rare.Planoarchaediscidae
continues. The described assemblage represents theUpper Visean Endothyranopsis crassa -
Archaedicus gigaszone of the biozonal standard[14].

Single and two-chambered foraminifers are present in all studied Upper Visean sections:
Galcisphaera, Eotuberitina, Tuberitina, Diplosphaerina, Earlandia, Earlandinella etc.

Serpukhovian stage.The baseof the Serpukhovian stage in the Lower Carboniferous
deposits of Bolshoi Karatau has been accepted as the base ofthe Janischewskina delicata
foraminiferal zone. E.I. Kulagina and N.B. Gibshman proposed a new Neoarchaediscus
postrugosus —Eolasiodiscus donbassicus —Janischewskina delicatazone for the basal Serpukhovian
in Russia [21, 22].

Janischewskina delicata zone.This assemblage was recognized in the Zhanakorgan and
Aktobe sections. The following foraminifers were determined in the Zhanakorgan section:
Endothyra (Rectoendothyra) aff. donbassica Brazhnikova, E (R.)aff. latiformis Brazhnikova,
Pseudoendothyra (Parastaffella) struvei Moller, Eostaffellina are present.Eostaffella aff. compressa
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Brazhnikova continue, and occasional Plectostaffella have been found. Earlier established species
include multiple Omphalotis (O. aff. frequentata (Ganelina), O. mica Pojarkov, O. tantilla
Schlykova, O. omphalota Rauser-Chernousova et Reitlinger etc.). Planoarchaediscus, Archaediscus
(A. gigas Rauser-Chernousova, A. aff.moelleri Rauser-Chernousova), Janischevskinaoperculata
Rauser-Chernousova et Reitlinger, Janischewskina delicata (Malakhova),and Bradyina
arepresent.Monotaxinoides convexus Brazhnikova is found in the upper part of the zone.
Archaediscus variabilis Reitlinger, Endotaxis aff. planiformis Brazhnikova are observed in small
quantities, Tetrataxis digna Grozdilova et Lebedeva, T. cf. quasiconica Brazhnikova, T. pressula
Malachova [12] are common.

Serpukhovian stage, Upper substage, Eostaffellina protvae - Eosigmoilina explicata -
Monotaxinoides transitoriuszone. This zoneis recognized determined based on mass distribution of
Brenckleina rugosa Brazhnikova, Eosigmoilina explicata Ganelina and Monotaxinoides transitorius
Brazhnikova. This assemblage is characterised by Pseudoendothyra. Eostaffella (Eostaffella
rectopuella Rumjanzeva, E. cf. pseudoovoidea Reitlinger) continuefrom the underlying beds, while
Eostaffella  mirifica compressa Brazhnikova appeared.Multiple species of Plectostaffella
(Plectostaffella minimaRumjanzeva, P. primitivaRumjanzeva, P. varvariensiformistenuissima
Brazhnikova. etc.) are identified. VariousFosigmoilina, Archaediscus, Asteroarchaediscus and
Neoarchaediscus are frequent. Eostaffella, Koktjubina, Dzhamansorina, Bradyina cribrostomata
Rauser-Chernousova et Reitlinger, Admiranda, Biseriella, Globivalvulina have been found.
Presence of Pseudoglomospira, Tolypammina, Palaeonubecularia, etc. are present.

Based on the index species and associated species this zone is correlated with the
Eostaffellinaprotvae - Eosigmoilina explicata - Monotaxinoides subplana foraminiferal zoneof the
Serpukhovian stage of the Russian Platform [15] and zone 7FEosigmoilina robertsoni - Brenckleina
rugosa[19] of the international standard.

In the Zhanakorgan section, this stratigraphic level is determined based on the foraminifers
Monotaxinoides subplana Brazhnikova et Jarzeva, M. sp..and Eostaffella, such as, FEostaffella
postmosquensis Kireeva, E.aff. constricta Ganelina,E. aff. exilis Grozdilova et Lebedeva, E. cf.
mirifica Brazhnikova, E. postproikensis Vdovenko, Plectostaffella varvariensisformis Brazhnikova
are common. Various archaediscids are present: Archaediscus (Archaediscus angulatus Sosnina, A.
itinerarius  Schlykova, A. koktjubensis Rauser-Chernousova, A. aff. chernousovensis),
Asteroarchaediscus (A. pustulus Crozdilova et Lebedeva, 4 ovoides Rauser-Chernousova, 4. aff.
rugosus Rauser-Chernousova, A. baschkiricus Krestovnikov et Theodorovich). In the lower part of
the zone neoarchaediscids include Neoarchaediscus cf. exiguus Bozorgnia, N. parvus Rauser-
Chernousova and N. postrugosus Reitlinger, while the upper part of the zone is represented by
Neoarchaediscus aff. gregorii Dain. Endothyra, Eoendothyranopsis are also found here, while
Pseudoenothyra is rare. Tetrataxis aff. conica Ehrenberg, T. regularis Brazhnikova, T. aff. izhimica
Durkina and Endotaxis have been identified. Diverse Pseudoglomospira (P. pusiliformis Reitlinger,
P. ulutshurica Rauser-Chernousova, P. diblicata Lipina) are present, while Globivalvulina appear at
this level.

Bashkirian stage. The International Subcommission on Carboniferous Stratigraphyduring
the Madrid International Geological Congress in 1983 reccommended the first appearance of the
conodont  Declinognathodus noduliferus sl as a guide for the planetary mid-
Carboniferousboundary(near the base of the ammonoid Homoceras Zone) [22, 23, 24, 25, 26, 27].
This GSSP proposal was pproved by the voting members of the Subcommission on Carboniferous
Stratigraphy and later ratified by the Executive Committee of the IUGS in January 1996.

Many researchers have recently been studying this interval, and concluded that this level
approximately coincides with Plectostaffella bogdanovkensis, Globivalvulina bulloides and
Planoendothyra aljutovica [23, 24, 25, 26, 27] zones foraminiferal zones. In Bolshoi Karatau this
boundary is accepted at the level recommended by the Madrid Congress of 1983, that is, the base of
the Homocerasammonoid zone or at the base of theDeclinognathodus noduliferus conodont zone
and the biozonal standard Plectostaffella bogdanovkensis foraminiferal zone .
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Plectostaffella bogdanovkensiszone. The most representative and full assemblage replaces
the underlying assemblage with Eosigmoilina (Brenckleina) rugosa, as in stratotypical sections of
the boundary beds of the Serpukhovian and Bashkirian stages in the Russian platform.
Globivalvulina bulloides Brazhnikova and Planoendothyra aljutovica Reitlinger at the base enable
it to be correlated with the boundary of the Missisippian and Pennsylvanian subsystems of North
America (stratotype section in Arrow-Canyon [25]). On the whole, the assembalge in this zone is
characterised by Plectostaffella species.In addition to the index species Plectostaffella
bogdanovkensis Reitlinger, Plectostaffella aff. binominata Rumjanzeva, P. aff. obtusa Reitlinger.,
P. aff. ovalis Rumjanzeva, P. aff. serpuchovia Rumjanzeva, P. talassica Rumjanzeva and other taxa
appear. Globivalvulina bulloides Brady, and Planoendothyra aljutovica Reitlinger have been found
slightly higher. Fostaffellina (E. cf. actuosa Reitlinger and E. cf. cuboides Rumjanzeva), Eostaffella
(E. cf. postmosquensis evoluta Potievskaja., E. aff. pseudostruvei Rauser-Chernousova et Beljaev,
E. acuta Grozdilova et Lebedeva, E. cf. ovoidea statuta Reitlinger), Millerella aff. designata Zeller,
M. cf. wralica Kireeva continue development. Pseudoendothyra, Parastaffella, Zellerina and
Archaediscidaeare found.

In the upper most beds of the Zhanakorgan section the boundary Serpukhovian-Bashkirian
assemblagehas been found; it inlcudes the index species Plectostaffella bogdanovkensis, that
determines the base of the Bashkirian, found in association with taxa continuing from the
underlying beds (Eostaffella, Millerella, Asteroarchaediscus, Neoarchaediscus, Plectostaffella,
Pseudoglomospira, etc). Pseudoendothyra dilingentis Simonovais also present.

Semistaffella variabiliszone. Plectostaffella bogdanovkensis is replaced by foraminifers
with Semistaffella (S. variabilis Reitlinger, S. primitiva Reitlinger, S. cf. minuscularia Reitlinger)
species as well as Eostaffella schwetzovi Ganelina and Semiendotyra. In the CentralAsian sections
this assemblage is typical of the Semistaffella variabilis [28] foraminiferal zone, and it is well traced
in the Bashkirian stage of Bolshoi Karatau, allowing recognition of this zone. The composition of
foraminifers in the Semistaffella variabilis Zone, together with index and other species of
Semistaffela and Semiendothyraallow positive correlation with the Central Asian zone [29].

Biozonal standard Pseudostaffella antiqua zone is widely identified over a large regions,
including the Russian Platform, Central Asia, the Urals, etc.; It is usally identified based on the
index species Pseudostaffella antiqua. This species was determined in the Zhertansay section
together with Semistaffella inconstans Reitlinger, S. minjarica Grozdilova et Lebedeva, as well as
Plectostaffella akkuljukia Rumjanzeva and Millerella aff. rossica Rosovskaja. Various Bradyina,
Asteroarchaediscus, Rugosoarchaediscus, Tetrataxis, Mediocris are present here. Endostaffella and
Calcisphaera, Eotuberitina and Hemithurammina are rare. This foraminiferal composition is
similar to that of the assemblage described in the Akavasian of the Urals and the basal Atokan of
North America [14, 15, 28].

Pseudostaffella praegorskyizone. This zone isbased on the zonal index and associated
assemblage, and is reliably correlated with Pseudostaffella praegorskyi - Staffelaeformis
staffelliformis Zone of the biozonal standard [14]. This zone has been determined in the Shert
section and has a large number of various Pseudostaffella, Millerella, Astero- and Neoarchaediscus,
Globiivalvulina, etc.

2.2 Stratigraphy of Upper Devonian - Carboniferous deposits of Bolshoi Karatau

Devonian and Carboniferous carbonate deposits are developed in Bolshoi Karatau from the
Late Frasnian to Early Bashkirian. In some well exposed and uninterrupted sections they reach 4000
metresin thickness.

Bolshoi Karatau carbonate deposits are represented by a full range of facial carbonate
platform environments — from deep basinal facies to carbonate platform margins and inner platform
zones (shelf-lagoon and tidal flatland).

They contain diverse fossils: corals, brachiopods, crinoids and algae. Foraminifers and
conodonts are well represented. Cephalopods have been encountered at various levels in the
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Tournaisian part of the section. Stratigraphic subdivision and correlation of sections has been
performed based on the study of foraminifers and conodonts. Conodont assemblages were used as a
basis for stratigraphic subdivision of the Devonian, whereas foraminiferalassemblages were used as
a basis for stratigraphic subdivision of the Carboniferous. Foraminifers and conodonts were studied
from the same samples whenever possible.

In uninterruptedsections, large flooding events (sea transgressions or sea level rise) and
shallowing events (regressions — sharp sea level drop) have been documented based on the changes
in the facies composition enablingaccurate lithostratigraphic correlation.

On the whole, the studied sequence in the north-western part of Bolshoi Karatau is presented
as follows [1].

Shallow water sections of the YermaksuFormation are dated Late Frasnian to Middle
Famennian. The Yermaksu formation show a gradual transition from the underlying mudstones of
the Korpesh formation and is represented mainly by shallow-water limestones and dolomites of a
shallow shelf and flatland. Its thickness varies, suggesting sea transgression on a coastline with
developed relief.

Sections of the south-western fringe of the mountains expose the Zhanakorgan formation
accumulated on the lower slopes and the flat basin floors (represented by carbonate shale, turbidites
and breccia of debris) well dated by conodont assemblages of the standard biostratigraphic scale.
Thisthin condensed member layer indicates alarge Middle Famennian transgressionflooding the
carbonate platform. The platform flooding was notentire and in shallow water sections of the same
agea sharp increase in crinoids, cephalopods and shelf algae bioherms has been recorded,
indicatingan open sea environmentofthe carbonate platform.

The Zhanakorgan formation is dated the Middle Famennian. The upper part of the Kaynar
section iscomposed of deepwater laminated limestone (mudstone) overlappingwith medium- and
thin-bedded turbidites. The lower part of the section is represented by deepwater breccia. The top
part of the section is formed by coral reefs (boundstone). In the Zhanakorgan section limestone,
packstone and grainstone were deposited at this level and deepwater breccia and rarely turbidites
are predominant in the upper beds. Dolomitised thin-layered (laminated) dolomudstones are
predominant in the middle of the interval. In the Besharyk section in the lower part, limestone and
skeletalwackestone and packstone are mapped. Further deepwater laminated limestones with algae
(Tubiphytus) limestone are observed; in the upper section lime packstone and grainstone with algae
(reef) at platform edges are encountered. Overlapping thin-layered laminated dolomudstones and
thin-layered bioturbated limestones dolomitesdolomites (shallow-water environment) are observed
here. Karst surfaces in the upper part of the section indicate shallowing of the basin.

The overlying Upper Famennian stratigraphic subdivisions are represented by
theShukurganat Group of shallow-water limestone and dolomites that form monotonous cyclical
sequences of the Upper and Middle Famennian that have been well-studied in the Zhanakorgan,
Akuyuk and Aktobe sections. In the Zhanakorgan section studied in detail, the overlapping of thin-
layered bioturbated limestonesdolomites with thin-layered laminated dolomudstones (shallow
water) is observed.

Brecciasof the Balaturlan Member at the top of this sectionare dated as Uppermost
Famennian based on foraminifers and conodonts that are encountered throughout the north-western
part of BolshoiKaratau. This level corresponds to a global regression and has been well studied in
many stratotype sections.

Carboniferous deposits in the north-western part of Karatau are represented by a variety of
facies and are more differentiated with regard to their composition. At the base they are represented
by shallow-water carbonates, mainly, tidal plain limestone similar to the underlying Shukurganat
Formation and would not be clearly recognized without the Balaturlan karst breccia.
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Lower Carboniferous.

Tournaisian. Tournaisian deposits in Big Karatai are represented by the Lower
TournaisianAksay Formation. It is formed by pelloid limestone with layers of thin-layered
bioturbated limestonesand dolomites in the Zhanakorgan section. It is distributed in other sections.

Upper Tournaisian. Orgalysay formation. The overlying limestoneseries recognized asthe
Upper Tournaisian -Lower Visean Orgalysay Formation has been observed in some areas and has
diverse lithological and facial composition, ranging from turbidites to shelf limestone. In the
Zhanakorgan section it begins withbeds of deepwater laminated limestone, continues asthin-layered
turbidites and then as packstones and grainstones with horizons and lenses of chert.

The Visean Stage is represented by carbonate formations and is widespreadin Bolshoi
Karatau. Two substages have been recognized.

The Lower Visean substage is represented by organic and detrital limestone with layers of
black cherts in the upper subformation of the OrgalysayFormation.

The Kazanbuzar Formation is represented by carbonate and terrigenous rocks conformably
overlying the Orgalysay limestones. Thickness of the formation is 330m.

The Waulsortian silt-crinoid-algae biohermsare observed in shelf crinoid limestones of the
Kazanbuzar formation. The Kazanbuzar Formation thereforeis very distinct. In the Zhanakorgan
section it is composed of limestone, wackestone and packstone with prolongedWaulsortian-
likemounds. They are overlain by green thin-bedded siltstones and mudstones with layers of
turbidites.

The whole complex is covered by diverse Visean and Bashkirian deposits. They include
theBaktysay formation of deepwater carbonates (carbonate shale, thick layers of amalgamated
carbonate turbidites, debris-flow breccia) with abundant fragments of reworked beds and shell
fauna.

In the Zhanakorgan section, the Baktysay formation in thelower part has been formed with
overlapping of slope gravitational flows, thin-bedded amalgamated turbidites and medium- and thin
bedded turbidites. In the upper part of the section the medium- and thin-bedded turbidites are
replaced with deepwater laminated limestone and mudstone. In the Aktobe and Akuyuk sections,
slope medium and thin-bedded turbidites are mostly observed.

Carbonates of the Maydantal Formation are considered to be a shallow-water equivalent
formed by oolitic and lithoclastic grainstones at carbonate platform edges and organic carbonates of
shelf cycles.

In the Ushozen section, the Batysay formation is replaced by the Serpukhovian and
Bashkirian Maydantal Formation and is represented by inner platform algae limestones with
Ivanovia. In the Locomotive section, only the upper, Bashkirian part of the formation is mapped. It
is formed by thin-bedded bioturbated limestonesdolomites; in the Aktobe section —
skeletalwackestone and packstone with beds of oolitic limestones and karst breccia.

The lateral deepwater carbonate Baktysay formation and the shallow-water carbonate
Maydantal formation are divided by the Akuyuk reef complex. In the Aktobe section the Akuyuk
reef complex was formed at various levels. It is represented by algae reefs and algae-bryozoan-
sponge-tubiphyteslope buildups.

This reef complex is a barrier reef dividing the slope and shelf of the carbonate platform. At
the bottom of the section it may be described as a Waulsortiansilt bioherm. In the Akuyuk section,
the bottom of the Baktysay formation is dated Early Tournaisian, stating its specific
palaeogeographic environment and diachronous lithostratigraphic boundaries. As such, the age
boundaries in the foundation and Maydantal formation and Akuyuk reef complex are diachronousin
relation to chronostratigraphic boundaries (Figure 4).

The carbonate section in the north-western part of Bolshoi Karatau is overlapped by
mottledsandstones and siltstones of the Late Bashkirian Shert formation. Bashkirian deposits in
Bolshoi Karatau are infrequent.
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3 REEF FORMATION

Organic buildups of Bolshoi Karatau were studied during the course of 1:200 000-scale
geological mapping survey, but special attention was given to the study and dating of bioherms in
Bolshoi Karatau in the course of Cooperative Research and Development Agreements (CRADA)
research. The results were published later [4, 5]. From 1987 to 1990 geologists of Izdenis JSC and
US Geological Department performed geological studies of Palacozoic carbonate reefs in the
Bolshoi Karatau mountains. The following were studied: types of rock, forming reef complex;
reefmorphology, their location or distribution in certain parts of the sea basins, factors of non-
biological and biological reef evolution. As such, a specialised survey was performed only in
separate regions of organic buildupdistribution.

Several facial belts have been identified within the limits of the carbonate platform. They
include various types of bioherms and reefs (V.G. Zhemchuzhnikov et al, 1996):

1. Polycyclical coral and algae bioherms with 100 metre thickness, formed in deep water

environments along carbonate platform edges;

2. Algae reef at carbonate platform edges with 100-1000 m thickness.

3. Crinoid-bryozoan-algal- and silt Waulsortian bioherms in internal platform and deep

water shelf lagoon (20-400 m thick), etc.

In total, the carbonate deposits of the Famennian- Lower Carboniferous and Upper
Carboniferous in Bolshoi Karatau include eight types of bioherms and reefs with dimensions from
tens to several thousands of metres. They were formed in offshore facial belts and have migrated
during lowstands into external Middle Syr Darya flatland regions. Such a transition of reef
complexes could reach tens to a few hundred kilometres, migration (progradation) was orientated
from north-east to south-west.

A detailed description of the subreef, reef and postreef deposits in several sections in the
north-western part of Bolshoi Karatau mountain is presented below.
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4 DESCRIPTION OF SECTIONS

4.1 Aktobe Section

The Aktobe section is located 2 km to the north of Abay Village, near the Aktobe river flood
plain on its left bank (Figures 5, 6, 7).

Figure 5 - Location of the Aktobe section

The Aktobe section contains deeep-water buildups. The thickness of the buildups (mounds)
is about 50 m. They stretch from the Aktobe section for 10-12 km with 30-40 km gaps (Figure 8).
They are overlain by oolitic formations, and underlain by the Kazanbuzar formation. The age of the
Waulsortian moundsis Late Visean.
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Legend: 1-Tertiary, 2-Cretaceous; Carboniferous: 3-Maydantal formation; 4- Baktysai formation; 5-
Akuyuk Reef complex; 6 — Aksai-Orgalysai-Kasanbusar formations; Devonian: 7 — Shukurganat formation;
8 — Bazalnaia-Zhanakorgan series (A+B);9 — Zhertansai Reef complex; 10 — Ermaksu formation; 11 —
Korpesh-Tulkubash series; 12 — Ordovician; 13 — Strike-Slip Fault; 14 — Thrust Fault; 15 — Nambe sections:
I - Akuyuk,II — Zhertansai "lower", I1I- Zhertansai, IV — Ushoozen, V — Zhanakorgan, V I — Aktobe.

Figure 6 - Schematic geological map north-west of the Bolshoi Karatau Mountains showing the location of
the stratigraphic sections. (V.M. Buvtyshkin, V.G. Zhemchuzhnikov, V.Ya. Zhaimina,et al.)

Figure 7 - Panoramic view of the Aktobe section
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Figure 8 - Aktobe section showing carbonate buildups (light-coloured mounds)
of the Akuyuk Reef complex

The Carboniferous reef in the Aktobe section with associated facies has been traced for a
distance of 10 km, potentially, this is the edge of acarbonate platform. The section starts with
turbidites (A and B). Slope bioherms of the lower horizons of the Upper Visean are observed in up
the section. Dolomite sands are predominant in the slope breccia (Figure 9).

Figure 9 - Carbonate buildups (Aktobe section)
Algae bioherms may grow in clean water with light penetration up to 200 m
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Sedimentary breccia - deepwater debris turbidites with 0.2 to 15 m thick are at the base of
the section. Porosity of sedimentary breccia results in oil permeability, but in such cases due to
weak porosity rocks are not effective for exploration. In turbidites, the assemblagesare often
reworkedand are concentrated at the baseof the layer. Horizontal bedding (lamination) is observed
here, overlapping with in situ material. Sedimentary deepwater breccia contains reworked fossils—
corals, brachiopods, crinoids and deposited debris of dark-coloured rocks. These are probably
platform marginsediments. In the upper part of the section, structures similar to tubiphytes and
multiple debris of organic formations have been encountered. Reef formation was potentially
caused by sponges and corals — alloporids, hydrozoa. Reef formations are distributed non-uniformly
(Figure 10). The bioherm might be in-situ or slightly shifted.

Figure 10 - Non-uniformly distributed sponges

Bioherms may be built bynon-hermatypiccorals that do not form mounds. Dimensions of
bioherms may reach hundreds of metres and their height is up to 20 m. Tubiphytes are often found
in bioherms. They were previously referred to algae, but recently American palaeontologists have
discovered that they have agglutinated walls, and assigned them to foraminifers.

The bioherms contain many fossis and show strong dolomitisation. Fossils are
somewhatresorbed, many algae and tubiphytes are present. Boundstone textures are appear in
Serpukhovian bioherms, and aremaintained, despite a high degree of dolomitisation.

In the upper section, bioherms were formed at the storm-wave base at 100 m depth.
Altogether, the Aktobe section has four cycles of bioherms over lapping with bedded in-situ
deposits. The upper part of the Aktobe section is composed of Serpukhovian dolomites dated by
foraminifers.

The bioherms were formed along the edge of acarbonate platform. The age of their
formation ranges from C;v; to C;s,. The section starts with turbidites containing clasts of previously
lithified rocks andclasts of oolites deposited by debris-flows.

Algae appear up the section, indicating that the depositional settings became shallower and
now represented the upper part of the slope of a carbonate platform. The firstbioherms with multiple
Rugosa of various dimensions and orientations are observed. These are overlain by turbidites and a
series of bioherms. Due to abrupt sea deepening, reef growth was disturbed and even stopped. The
observed cycles were likely to be associated with local tectonism.

Thus, the observed bioherms dated C;v; to C;s, were formed both on the slope and on the
edges of a carbonate platform (Figure 11).
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Figure 11 - A) Middle Visean through Serpukhovian Akuyuk Reef Formation, Aktobe section. Large Donezella algac—
Tubiphytes (7)—sponge—bryozoan mound (m) inthemiddle of the photograph is 90 m thick. The top of this mound is at
the Upper Visean— Serpukhovian boundary (S/V3) which is the boundary between second-order cycles 3 and 4. Mounds
in the Aktobe section developed on the upper slope as suggested by the presence of abundant cobble-rich, massive-
bedded debris-flow deposits and carbonate turbidites overlapping with the mounds. In addition, the mounds in the upper
part of the section are only a few tens of metres stratigraphically below tidal-flat dolomites and fenestral limestones of
the overlying shelf-margin Maidantal Formation B) Rudstone composed of boundstone clasts near the top of the mound
shown in Part A. This suggests that the mounds were above the storm wave base. Tip of pencil for scale. C)
Serpukhovian. Archaeolithophyllum (?7) algae—sponge—coral-brachiopod boundstone about 20 m below the contact with
the overlying shelf margin facies of the Maidantal Formation D) Serpukhovian. Dolomitized Tubiphytes (?) and/or
Donezella (?7) algae boundstone near the contact with the Maidantal Formation. Tip of pencil for scale. E) Serpukhovian
boundstone mound, possibly composed largely of the red alga Archaeolithophyllum (7). F) Part of 1-m-thick carbonate-
debris-flow deposit with abundant shoal-water-derived clasts. One-ruble coin (~ 2 cm in diameter) on top of ooid
grainstone clast (o) (Cook H.E. et al, 2002)
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Description of the Aktobe Section

Visean stage, upper substage. Baktysay formation.

1. Thick limestone with graded bedding (turbidites A and B), grainy, lumpy, with crinoids,
brachiopods and algae with in-situ overlapping. Microfacies: packstones, grainstones. Foraminifera:
Archaesphaera sp., Vicinesphaera sp., Parathurammina sp., Eotuberitina sp., Tuberitina sp.,
Tubiphytes sp., Endothyra similis Rauser-Chernousova et Reitlinger, Endothyra sp.,
Endothyranopsis ct. crassa Brady, Planoendothyra sp., Pseudoendothyra cf. sagittaria
(Schlykova), Eoendothyranopsis mediocriformis Solovjeva, Eoendothyranopsis aff. convexa
Rauser-Chernousova, FEoendothyranopsis sp., Globoendothyra globulus (Eichwald), GlI.
numerabilis Vissarionova, Mediocris evoluta (Rosovskaja), Endostaffella cf. shamordini (Rauser-
Chernousova), Haplophragmella sp., Palaeotextularia sp. Algae: Fasciella cf. kizilia R. Ivanova
and Zidella ? sp., Shartimophycus fusus Kulik and Pseudoungdarella ? sp., Palaeoberesella sp.,
Frustulata ? asiatika Saltovskaja, Nanopora ? sp., Palaeoberesella sp., Macroporella ? sp.,
Praedonezella sp. Thickness 30m.

2. Slope breccia 12-m thick is observed amongst overlapped turbidites and chert and in-situ
rocks. Breccia clasts include grey dolomite sands, bryozoanand brachiopod fragments. Thickness is
about 30 m.

3. Grey grainy limestones with a bed of limestone breccia. Large brachiopods were found in
the interval 75-81m. Microfacies: grainstones. Foraminifers: Eotuberitina sp., Tuberitina collosa
Reitlinger, Tuberitina sp., Earlandia sp., Endothyra sp., Endothyranopsis sp., Omphalotis sp.,
Mediocris breviscula Ganelina, Palaeotextularia sp., Forschia sp. Thickness is 36m.

4. Limestone breccia overlapping withthick-bedded limestones (turbidites). Microfacies:
grainstone. Foraminifers: FEotuberitina sp., Tuberitina sp., Endothyra aff. latispiralis Lipina,
Endothyra sp., Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), Omphalotis
omphalota  (Rauser-Chernousova et Reitlinger), Omphalotis sp., Globoendothyra sp.,
Eoendothyranopsis sp., Pseudoendothyra aff. simplex Vdovenko, P. propinqua (Vissarionova),
Eostaffella ikensis Vissarionova, Mediocris breviscula Ganelina, M. ovalis (Vissarionova), M. sp.,
Janischewskina sp., Cribrospira sp., Planoarchaediscus spirillinoides Rauser-Chernousova,
Propermodiscus minimus Michno, Archaediscus grandiculus Schlykova, Asteroarchaediscus sp.,
Consobrinella consobrina (Lipina). Algae: Ungdarella parallela Kulik, Ungdarella sp., Donezella
aff. lutugini Maslov and Praedonezella sp. Thickness is 40m.

Serpukhovian stage, Lower and Upper substage

5. Grey thick and grainy limestone (turbidites), over lapping withthin (in situ) limestones
and beds of limestone breccia. Microfacies: wackestones, grainstones. Foraminifers: Eotuberitina
sp., Tuberitina collosa Reitlinger, Earlandia elegans (Rauser-Chernousova et Reitlinger),
Earlandia vulgaris (Rauser-Chernousova et Reitlinger), Endothyra similis Rauser-Chernousova et
Reitlinger, FEoendothyranopsis subtilis Solovjeva, Endothyranopsis cf. convexus (Rauser-
Chernousova), Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), Endothyranopsis
crassa Brady, Globoendothyra cf. numerabilis Vissarionova, Omphalotis omphalota Rauser-
Chernousova et Reitlinger, Omphalotis timanica Durkina, Dainella tuymassensis Vissarionova,
Planoendothyra spirilliniformis (Brazhnikova et Potievskaja), Pl aff. rotai Dain, Rectoendothyra
aff. latiformis Brazhnikova, Parastaffella struvei (Moeller), Fostaffella mosquensis Vissarionova,
Eostaffella tenebrosa Vissarionova, Mediocris ovalis Vissarionova, M. mediocris (Vissarionova),
Endostaffella cf. parva Moeller, En. shamordini (Rauser-Chernousova), Janischewskina delicata
Malachova, Forschia mikhailovii Dain, Planoarchaediscus paraspirillinoides (Brazhnikova),
Propermodiscus krestovnikovi Rauser-Chernousova et Reitlinger, Archaediscus pauxillus
Schlykova, Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, Asteroarchaediscus
subbaschkiricus Reitlinger, Neoarchaediscus sp., Pseudoammodiscus cf. volgensis Rauser-
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Chernousova, Palaeotextularia sp., Tetrataxis sp. Algae: Koninkhopora cf. tenuiramosa Wood,
Zidella sp. Thickness is 80m.

Akuyuk Reef Complex

6. Light grey limestone, thin, lumpy, in lower parts with Rugosa corals and fragments of
crinoids, brachiopods, with layers of thin green limestones. Microfacies: packstones, wackestones,
boundstones. Foraminifera: Archaesphaera minima Suleimanov, Archaesphaera sp., Eotuberetina
reitlingerae M. Maclay, Globoendothyra globulus (Eichwald), Endostaffella parva Moeller, En.
mira Rauser-Chernousova, En. minutissima (Rauser-Chernousova), Omphalotis aft. omphalota
Rauser-Chernousova et Reitlinger, Om. timanica Durkina, Eostaffella cf. ovesa Ganelina, Fo. aff.
postmosguensis Kireeva, Mediocris adducta Durkina, Biseriella parva N. Chernyscheva, Bradyina
sp., Propermodiscus krestovnikovi Rauser-Chernousova et Reitlinger, Archaediscus cf. variabilis
Reitlinger, Ar. sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich,
Neoarchaediscus sp., Ammodiscus paraprimaevus Skworzov, Tetrataxis sp.; algae Zidella sp.,
Calcipholium sp., Palaeoberesella sp. Thickness is 107m.

7. Alternation of grey thick-bedded grainy foraminiferal-algal limestones (turbidites) and
grey thin-beddedmicritic algal in-situ limestones. The beds contains reworkedcrinoids, bryozoans,
and brachiopods. Microfacies: wackestones, grainstones, packstones. Foraminifera: Archaesphaera
sp., Eotuberitina collosa Reitlinger, Eotuberetina sp., Tuberetina sp., Glomospira diblicata Lipina,
G. sp., Brunsia irregularis Moeller, Endothyra sp., Planoendothyra sp., Pseudoendothyra sp.,
Endothyranopsis cf. sphaerica (Rauser-Chernousova et Reitlinger), En. compressa (Rauser-
Chernousova et Reitlinger), En. sp., Omphalotis aff. timanica Durkina, Om. aff. mica Pojarkov,
Globoendothyra sp., Eostaffella proikensis Rauser-Chernousova, FEostaffella sp., Endostaffella
parva Moeller, En. aff. fucoides Rosovskaja, En. sp., Mediocris breviscula Ganelina, M. minima
Durkina, M. ovalis (Vissarionova), M. adducta Durkina, FEostaffellina aff. mira Rauser-
Chernousova, Eo. sp., Plectostaffella varvariensiformis Brazhnikova, Howchinia gibba Moeller,
Ammodiscus  sp., Archaediscus sp., Asteroarchaediscus baschkiricus Krestovnikov et
Theodorovich, Neoarchaediscus sp., Tetrataxispusilla Conil et Lys, Palaeotextularia sp. Algae:
Issinella sp. Thickness is 72 m.

8. Limestone breccia in turbidites interbedded with in-situ rocks. Thickness is about 20m.

9. Light grey limestone, thin (bioherms) with layers of grey turbidites and in-situ rocks.
Bryosoans are found at the base of the bioherm. Rugosa corals and bryozoans have been discovered
in the upper part of the bioherm. Microfacies: wackestones, grainstones, boundstones. Foraminifers:
Radiosphaera sp., Archaesphaera magna Suleimanov, Archaesphaera grandis Lipina, Eotuberetina
reitlingerae M. Maclay, FEotuberetina sp., Tuberitina collosa Reitlinger, Diplosphaerina sp.,
Earlandia sp., Glomospira elegans Lipina, Glomospira aff. diblicata Lipina, Endothyra similis
Rauser-Chernousova et Reitlinger, Omphalotis sp., Pseudoendothyra ovalis Vdovenko,
Eoendothyranopsis mediocriformis Solovjeva, Endothyranopsis sp., Mediocris sp., Archaediscus
sp., Pseudoammodiscus volgensis Rauser-Chernousova, Palaeotextullaria sp., Tetrataxis aff. pusilla
Conil et Lys, and 7 sp.Thickness is 120m.

10. Grey thick grainy bryozoan-algal limestone (turbidites) interbedded with grey thin
pelitomorphic cherty limestones with sponge spicules. Turbidites contain fragments of crinoids.
Microfacies: wackestones, grainstones, and packstones. Foraminifers: Archaesphaera sp.,
Eotuberitina sp., Glomospira sp., Globivalvulina sp., Endothyra sp., Pseudoendothyra sp.,
Mediocris breviscula Ganelina, Howchinia gibba var. longa (Brazhnikova), Propermodiscus aff.
demaneti (Conil et Lys.), Paraarchaediscus cf. convexus (Grozdilova et Lebedeva), Archaediscus
sp., Asteroarchaediscus sp., Ammodiscus sp. Thickness is 48m.

11. Limestone breccia is observed in the lower part of the bed overlain by turbidites
interbedded with in-situ cherty rocks. Microfacies: wackestones, grainstones. Foraminifers:
Archaesphaera sp., Parathurammina sp., Janischewskina sp. Thickness is 28m.

119



12. Light grey limestone, thick recrystallized (reef), in upper section with streak of
turbidites. Microfacies: grainstones, boundstones. Foraminifers: Radiosphaera sp., Archaesphaera
sp., Eotuberitina reitlingerae M. Maclay, Diplosphaerina magna Pojarkov, Diplosphaerina aff.
inaequalis (Derville), Earlandia elegans (Rauser-Chernousova et Reitlinger), Earlandia vulgaris
(Rauser-Chernousova et Reitlinger), Palaeonubecularia sp., Pseudoglomospira sp., Pojarkovella
honesta Simonova, Eoendothyranopsis sp., Janischewskina sp., Mediocris breviscula Ganelina,
Eostaffella postmosquensis Kireeva, FEostaffellina sp., Bradyina sp., Globivalvulina moderata
Reitlinger, Monotaxinoides sp., Propermodiscus krestovnikovi Rauser-Chernousova et Reitlinger,
Archaediscus magnus Schlykova, Neoarchaediscus sp., Loeblichia sp., Planodiscus transitus
Reitlinger, Pseudoammodiscus aff. irregularis Skworzov, Tetrataxis cf. media Vissarionova,
Tetrataxis cf. paraminima Vissarionova. Algae Praedonezella sp. Thickness is 68m.

13. Light grey limestone, thick-bedded, recrystallized (reefal), dolomitised, with layers of
grey grainy limestones with crinoids. Microfacies: boundstones, packstones. Foraminifers:
Neoarchaesphaera sp., Archaesphaera sp., Parathurammina sp., Tuberitina collosa Reitlinger,
Calligella sp., Pseudoendothyra sp., Palaeotextularia sp. Algaelssinella sp. Thickness is 248m.

14. Light grey limestone, strongly dolomitised and recrystallized, often mottled, with
remains of bryozoans, crinoids, foraminifers, algae (reef). Microfacies: boundstones. Foraminifers:
Radiosphaera sp., Archaesphaera sp., Parathurammina sp., Eotuberitina sp., Tuberitina collosa
Reitlinger, Endostaffella discoidea (Girty), Paraarchaediscus cf. ninae (Grozdilova et Lebedeva),
Archaediscus sp., Neoarchaediscus sp. Thickness is over 120m.

Distribution of fossils in the Aktobe section is shown below (Figure 12).
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Microimages of foraminifers, algae and microfacies in Aktobe section is presented in plates
1-6.
Plate 1
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Plate 2
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Plate 3

124



Plate 1 - Photomicrographs of foraminifers in the Upper Visean and Lower Serpukhovian
beds in the Aktobe section. Baktysay Formation. Fig. 1. Earlandia elegans (Rauser-Chernousova et
Reitlinger), bed 5, sample 10428-1-1, x100. Fig. 2. Globoendothyra globulus (Eichwald), bed 1, sample
10434-1-14, x70. Fig. 3. Endothyra similis (Rauser-Chernousova et Reitlinger), bed1, sample 10434-1-13,
x80. Fig. 4. Endothyranopsis cf. crassa Brady, bed 1, sample 10434-1-15, x70. Fig. 5. Mediocris evoluta
(Rosovskaja), bed 1, sample 10434-1-11, x80. Figs. 6, 11. Omphalotis omphalota (Rauser-Chernousova et
Reitlinger), 6- bed 4, sample 10430-1-9, x80, 11- bed 5, sample 10426-1-2, x80. Figs. 7, 13.
Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), 7- bed 4, sample 10430-1-16, x100, 13-
bed 5, sample 10425-1-7, x80. Figs. 8, 9. Eostaffella ikensis Vissarionova, 8- bed 4, sample 10430-13-9,
x80, 9- bed 4, sample 10430-1-4, x110. Fig. 10. Endothyra sp., bed 5, sample 10428-1-1, x130. Fig. 12.
Globoendothyra cf. numerabilis Vissarionova, bed 5, sample 10426-1-1, x70. Fig. 14. Dainella tuimassensis
Vissarionova, bed 5, sample 10425-1-3, x70. Fig. 15. Omphalotis sp., bed 5, sample 10425-1-2, x130. Fig.
16. Endothyra sp., bed 5, sample 10425-1-5, x80. Fig. 17. Parastaffella struvei (Moeller), bed 5, sample
10425-1-1, x80. Fig. 18. Rectoendothyra aff. latiformis Brazhnikova, bed 5, sample 10425-1-4, x120. Fig.
19. Mediocris ovalis (Vissarionova), bed 5, sample 10425-1-6, x100. Fig. 20. Rectoendothyra sp., bed 5,
sample 10425-1-9, x110. Fig. 21. Eostaffella tenebrosa Vissarionova, bed 5, sample 10425-1-10, x100

Plate 2 - Photomicrographs of foraminifers in the Upper Visean and Lower Serpukhovian
beds in the Aktobe section. Baktysay Formation. Fig. 1. Parastaffella struvei (Moeller), bed 5, sample
10425-1-1, x120. Fig. 2. Planoendothyra spirilliniformis (Brazhnikova et Potievskaja), bed 5, sample
10425-1-14, x110.Figs. 3, 6. Mediocris ovalis (Vissarionova), 3- bed 5, sample 10425-1-15, x100, 6- bed 4,
sample 10430-1-2, x150. Fig. 4. Mediocris mediocris (Vissarionova), bed 5, sample 10425-1-17, x100. Fig.
5. Endostaffella cf. parva Moeller, bed 5, sample 10428-1-4, x130. Fig. 7. Omphalotis sp., bed 4, sample
10430-1-7, x150. Fig. 8. Pseudoendothyra sp., bed 4, sample 10430-1-8, x110. Fig. 9. Endostaffella
shamordini (Rauser-Chernousova), bed 5, sample 10428-1-8, x150. Fig. 10. Pseudoendothyra propinqua
(Vissarionova), bed 4, sample 10430-1-17, x80. Fig. 11. Planoarchaediscus spirillinoides Rauser-
Chernousova, bed 4, sample 10430-1-6, x150. Fig. 12. Asteroarchaediscus sp., bed 4, sample 10430-1-3,
x150. Fig. 13. Asteroarchaediscus cf. subbaschkiricus (Reitlinger), bed 5, sample 10426-1-3, x200. Fig. 14.
Planoarchaediscus paraspirillinoides (Brazhnikova), bed 5, sample 10425-1-13, x150. Fig. 15.
Archaediscus krestovnikovi Rauser-Chernousova, bed 5, sample 10425-1-6, x150. Fig. 16. Paleotextularia
sp., bed 4, sample 10430-1-10, x90. Fig. 17. Consobrinella consobrina (Lipina), bed 4, sample 10430-1-18,
x80

Plate 3 - Photomicrographs of foraminifers and microfaciesin the Upper Visean and Lower
Serpukhovian beds in the Aktobe section.Baktysay Formation. Fig. 1. Pseudoammodiscus cf. volgensis
Rauser-Chernousova, bed5, sample 10425-1-12, x130. Fig. 2. Pseudoammodiscus sp., bed5, sample 10428-
3-1, x100. Fig. 3. Foraminiferal-algal packstone, bed1, sample 10434-1-11, x65. Fig. 4. Foraminiferal-algal
packstone withalgae Fasciella cf. kizilia R. Ivanova and Zidella ? sp., bed1, sample 10434-1-10, x65. Fig. 5.
Algal packstone with Shartimophycus fusus Kulik and Pseudoungdarella ?sp., bed1, sample 10434-1-9, x70.
Fig. 6. Foraminiferal-algal packstone with algaePalaecoberesella sp., bed 1, sample 10434-1-1, x70. Fig. 7.
Foraminiferal-algal packstone with algaeFrustulata ? asiatika Saltovskaja, bedl, sample 10434-1-8, x65.
Fig. 8. Brachiopod-foraminiferal-algal packstone with algae Pseudoungdarella ? sp. And Nanopora ? sp.,
bed 1, sample 10434-1-7, x65. Fig. 9. Oolithic grainstone, bed 1, sample 10434-1-5, x70. Fig. 10.
Foraminiferal-algal packstone with algae Palaeoberesella sp., Macroporella ? sp., bed 1, sample 10434-1-4,
x60. Fig. 11. Algal packstone with Tubiphytes sp., bed 1, sample 10434-1-3, x60. Fig. 12. Foraminiferal-
algal packstone with algae Praedonezella sp., bedl, sample 10434-1-2, x60. Fig. 13. Foraminiferal-algal
packstone with algae Ungdarella parallela Kulik, bed 4, sample 10430-1-19, x60. Figs. 14, 15.
Foraminiferal-algal packstone, 14- bed 4, sample 10430-1-5, x20, 15- bed 4, sample 10430-1-1 with algae
Ungdarella parallela Kulik, Ungdarella sp., Donezella aff. lutugini Maslov and Praedonezella sp., x20
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Plate 4
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Plate 5
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Plate 6
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Plate 4 - Photomicrographs of microfaciesin the Upper Visean and Lower Serpukhovian
beds in the Aktobe section.Baktysay Formation. Figs. 1, 2. Foraminiferal-algal packstone, 1- bed 5,
sample 10428-1-3, x60, 2- bed5, sample 10426-1-6 with the algaeKoninkopora cf. tenuiramosa Wood,
Zidella sp., x30.

Photomicrographs of foraminifers in the Upper Visean and Serpukhovian beds in the Aktobe
section. Akuyuk Reef Complex. Fig. 3. Diplosphaerina aff. inaequalis (Derville), bed12, sample 10399-
1-6, x110. Fig. 4. Glomospira diblicata Lipina, bed7, sample 10415-1-7, x100. Fig. 5. Globoendothyra
globulus (Eichwald), bed6, sample 10424-1-5, x60. Fig. 6. Endothyra sp., bed12, sample 10399-1-3, x80.
Fig. 7. Endothyranopsis compressa (Rauser-Chernousova et Reitlinger), bed7, sample 10415-1-4, x90. Fig.
8. Earlandia vulgaris (Rauser-Chernousova et Reitlinger), bed12, sample 10399-1-11, x120. Fig. 9.
Endothyranopsis sp.,bed7, sample 10415-1-3, x130. Fig. 10. Mediocris adducta Durkina,bed7, sample
10417-1-1, x100. Fig. 11. Chomatomediocris sp.,bed7, sample 10419-1-15, x110. Fig. 12. Endostaffella
minutissima (Rauser-Chernousova), bed6, sample 10422-1-4, x110. Fig. 13. Rectoendothyra sp.,bed6,
sample 10422-1-5, x120. Fig. 14. Fostaffella aff. postmosguensis Kireeva, bed6, sample 10422-1-1, x120.
Fig. 15. Endothyranopsis cf. sphaerica (Rauser-Chernousova et Reitlinger), bed7, sample 10415-1-4, x90.
Fig. 16. Omphalotis sp.,bed6, sample 10422-1-9, x100. Fig. 17. Eostaffella cf. ovesa Ganelina, bed6,
sample 10422-1-7, x160. Fig. 18. Omphalotis timanica Durkina,bed6, sample 10419-1-6, x150. Fig. 19.
Endothyra sp., bed6, sample 10419-1-13, x50. Fig. 20. Mediocris ovalis (Vissarionova), bed6, sample
10419-1-10, x120. Fig. 21. Endothyra sp., bed7, sample 10417-1-5, x120

Plate 5 - Photomicrographs of foraminifers in the Upper Visean and Serpukhovian strata in
the Aktobe section. Akuyuk Reef Complex. Fig. 1. Plectostaffella sp., bed7, sample 10415-1-8, x130.
Fig. 2. Bradyina sp., bed12, sample 10399-1-8, x130. Fig. 3. Fostaffella cf. postmosguensis Kireeva, bed 6,
sample 10389-1-1, x100. Fig. 4. Endostaffella discoidea (Girty), bed14, sample 10381-1-4, x180. Fig.
5.Fchewskina sp.,bed14, sample 10381-1-2, x150. Fig. 6. Paraarchaediscus cf. ninae (Grozdilova et
Lebedeva), bed14, sample 10381-1-3, x150. Fig. 7. Paraarchaediscus cf. convexus (Grozdilova et
Lebedeva), bed10, sample 10404-1-2, x130. Fig. 8. Asteroarchaediscus cf. baschkiricus Krestovnirov et
Theodorovich, bed6, sample 10419-1-7, x150. Fig. 9. Archaediscus cf. variabilis Reitlinger, bed6, sample
10419-1-11, x120. Fig. 10. Neoarchaediscus sp., bed6, sample 10419-1-14, x150. Fig. 11. Biseriella
parvaN. Chernyscheva, bed6, sample 10422-1-10, x120. Fig. 12. Paleotextularia sp., bed6, sample 10423-
1-18, x100.Fig. 13. Cribrostomum sp., bed7, sample 10415-1-1, x80. Figs.14, 15. Ammodiscus sp., 14- bed
12, sample 10399-1-10, x110, 15- bed12, sample 10399-1-1, x120. Fig. 16.Tetrataxis cf. paraminima
Vissarionova, bed12, sample 10399-1-4, x140. Fig. 17. Tetrataxispusilla Conil et Lys, bed7, sample 10415-
1-9, x220. Fig. 18. Tetrataxis cf. media Vissarionova,bed7, sample 10419-1-1, x120

Plate 6 - Photomicrographs of microfaciesin the Upper Visean and Serpukhovian beds in the
Aktobe section.Akuyuk Reef Complex. Fig. 1. Foraminiferal-algal packstone, bed6, sample 10419-7,
x80. Fig. 2. Foraminiferal-algal packstone, with algaeZidella sp., bed6, sample 10419-1-9, x90. Fig. 3.
Foraminiferal-algal packstone, with algaeCalcipholium, bed6, sample 10419-1-5, x20. Fig. 4. Algal
packstone, with algaelssinella sp., bed7, sample 10417-1-3, x80. Fig. 5. Boundstoneforaminiferal-algal,
recrystallized, bed12, sample 10399-2-1, x30. Fig. 6. Boundstone recrystallized, bed13, sample 10392-1-8,
x30. Fig. 7. Boundstone recrystallized, with algaelssinella sp., bed13, sample 10399-2-1, x30. Fig.
8.Bioclasticwackestonerecrystallized, bed13, sample 10392-1-1, x60. Fig. 9. Algal packstone, with
algaePalaeoberesella sp., bed6, sample 10419-1-8, x60
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4.2 Karamurun Section

This section is in the central part of the Karamurun syncline (Figure 13).

Figure 13 - Location of the Karamurun section

Bioherms were discovered in the Karamurun section near the platform edges in the north-
western part of Bolshoi Karatau, in the Famennian and Lower Tournaisian deposits, with oolites
and debris-flows.

In the upper section, fenestrate textures (bird’s eyes) were discovered above breccia that are
often found in bioherms, especially, in reefs. For example, in the Rocky Mountains (Cordillera)
they are observed in peloid grainstones and differ from common grainstones. Ovoids in black
limestones are filled width black calcite, and pores between peloids are larger than those of
grainstone. Organic substances as a result of degassing moves the grains when peloids were still not
lithified. Nowdays such events only take place in a shallow water environment (sublittoral etc.). An
even lower surface and somtime convex upper surface are observed in fenestra. In western parts of
the USA, oil fields are exposed in rocks with similar structure (G.E. Cook, 1997).
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In the central part of the Karamurun syncline, a top part of a large bioherm with slump folds
is present. Sediments are soft and malleable and therefore the in-situ rocks repeat the bedding of the
ex-situ rocks. Several other bioherms are present in the section above them. Breccia observed within
and between bioherms suggests several cycles of the bioherm formation.

Breccias were probably formed at times of significant sea level drops leading to erosional
events. Breccia clasts contain various limestones (from oolitic limestone of shelf lagoons to
brecciated reef limestones). Bedding rhytms contain Famennian foraminifers: Neoarchaesphaera
sp., Radiosphaera basilica Reitlinger, Parathurammina cf. dagmarae Suleimanov,
Cribrosphaeroides sp., Eovolutina sp., Eoendothyra communis Rauser-Chernousova et al.

Khatynkamal Series (D34 ¢)

The Khatynkamal series forms the basis of the Famennian section in the Karamurun and
Mynbulak syncline structures, where they are thrusted over the carbonate and terrigenous deposits
of the Karamurun series (Figure 14).

The section of the series is compiled in the central part of the Karamurun brachisyncline.

1.  The Karamarun siltstones are overlain by an overthrusted succession (from bottom to
top): Secondary dolomites, black malleable small crystal bioturbidited limestone (in sections based
on skeleton wackestone) with remains of brachiopods and crinoids. Thickness is 12 m.

2. Secondary dolomites, light grey large and medium-platy formed from bioclastic and
interclastic limestones (in thin sections — grainstones), in places with cross-bedded textures
alternated with light grey thin-layered dolomites (in thin sections — mudstones). Bioclastic and
interclastic varieties are predominant. Thickness is 39 m.

3.  White and light grey limestone, large, small and medium-grained skeletal and
interclastic (grainstones) with cross-bedded textures and symmetrical ripple marks. There are beds
6-7 cm thick formed by light grey limestones (mudstones) with wavy textures infilled with
transparent calcite. Foraminifera: Vicinesphaera ct. squalida Antropov, Cribrosphaeroides cf.
simplex Reitlinger, Cr. sp., Suleimanovella suleimanovi Lipina, Parathurammina cf. cushmani
Suleimanov, P. quadrata Brazhnikova et Vdovenko, P. cf. vasiljevae Pojarkov, P. sp., Baituganella
sp., Parastegnammina cf. pseudocamerata Pojarkov. Thickness is 43 m.

4. White, light grey limestone, large, small and medium-grained skeletal and
lithoclastic with cross-bedded textures and small symmetrical ripple marks. Microfacies:
grainstones, rarely packstones. Stromatactis cavities are abundant. Crinoids are occasionally
present. Foraminifera: Archaesphaera cf. grandis Lipina, Vicinesphaera cf. squalida Antropov,
Parathurammina cf. suleimanovi Lipina, Parathurammina sp., Rauser-Chernousovaina ? sp.,
Bisphaera cf. irregularis Birina, Tuberporina sp. Paracaligelloides sp., Paratikhinella sp.,
Parastegnammina sp., Auroria cf. singularis Pojarkov, Tournayellina ? sp. Thickness is 40 m.

5. Dark grey limestone with black various grained bioturbidited skeleton (wackestones in
thin sections) with multiple crinoids, algae, occasional ostracodes. Foraminifera: Archaesphaera
sp., Radiosphaera sp., Vicinesphaera cf. squalida Antropov, V. cf. angulata Antropov, Bisphaera
malevkensis Birina, Suleimanovella suleimanovi Lipina, Parathurammina cf. spinosa Lipina, P. cf.
cushmani Suleimanov, P. sp., Salpingothyrammina ? sp., Uralinella aff. bicamerata Bykova,
Uslonia aff. permira Antropov, Eovolutina ? magna Pojarkov, Auroria cf. ferganensis Pojarkov, A.
sp. Algae Girvanella.

Incomplete thickness of the formation as represented in this section is 153 m.
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1- Tertiary; 2- Cretaceous; Devonian: 3- Shalkyinsky formation, upper subformation; 4- Shalkyinsky
formation, lower subformation; 5- Karamurun Reef Complex; 6- Karamurun formation; 7 - Khatynkamal
Series; 8- location of the Karamurun section

Figure 14 - Schematic geological map of the Karamurun Reef Complex

Karamurun Reef Complex (rfDskrm)

The Karamurun Reef Complex was first discovered during 1:200 000-scale geological
survey.

There is a uniformity of rocks and Khatynkamal limestones within the Karamurun syncline.
The boundary between stratigraphic divisions is drawn based on the presence of massive algae
limestones (boundstones).

The section of Karamurun reef massif has been made along the central part of Karamurun
syncline where the following beds are observed in the Khatynkamal limestones (from bottom to
top):

1. White limestone, light grey, in parts dark grey large algae (in thin section — boundstone).
There are multiple stromatactis textures. Reef-forming organisms — algae (Renalcis), there are also
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crinoids and occasional rugose corals. There are accumulations of large gastropod and brachiopod
shells throughout. Foraminifera: Archaesphaera sp., Neoarchaesphaera cf. polypora Antropov,
Vicinesphaera cf. angulata Antropov, V. cf. squalida Antropov, V. sp., Bisphaera sp.,
Parathurammina cf. cushmani Suleimanov, P. cf. dagmarae Suleimanov, P. cf. suleimanovi Lipina,
P. cf. vasiljevae Pojarkov, P. cf. breviradiosa Pojarkov, P. sp., Cribrosphaeroides cf. ovalis
Pojarkov, Cribrosphaeroides cf. simplex Reitlinger, Bykovaella cf. crassitheca Antropov, Rauser-
Chernousovaina notata Antropov, Corbiella ? sp., Parastegnammina pseudocamerata Pojarkov,
Paracaligelloides ? florennensis Conil et Lys, Tournayella aff. praesegmentata Bog. et Yuf.). Algae
Issinella cf. devonica Reitlinger and Renalcis sp. Thickness is 55 m.

7. White and light grey limestone, massive, recrystallized (microfacies: boundstone), similar
to that in Bed 6. There are no accumulations of gastropods or brachiopods. Foraminifera:
Archaesphaera cf. magna Suleimanov, A. cf. minima Suleimanov, A. sp., Radiosphaera cf. basilica
Reitlinger, Vicinesphaera cf. squalida Antropov, V. cf. angulata Antropov, Suleimanovella cf.
suleimanovi Lipina, Parathurammina sp., Cribrosphaeroides sp., Bisphaera ? sp., Irregularina ?
sp., Eotournayellina ? sp. Thickness is 60 m.

8. White and light grey massive algal limestone (boundstone). In upper part of the bed there
are fractures 2-5 cm wide and 4-10 m long infilled with acicular calcite. Foraminifera:
Parathurammina sp., Bisphaera sp., Auroria cf. ferganensis Pojarkov, Paracaligelloides ? sp.
Algae: Renalcis sp. Thickness is 150m.

9. Grey massive, blocky breccia, with large unsorterd clasts of carbonate. The angular
fragments 0.5-10 m in size are represented exclusively by algae limestones (boundstones)
underlying the mounds. The crystalline cement is calcitic. The clasts contain numerous crinoids.
Thickness is 132m.

10. Grey massive blocky breccia, with large carbonate clats. The clasts are not rounded, 1
cm to 3-4 m is size, represented by algal limestone (boundstone). The cementing matrix is
represented by medium- and coarse-grained bioclastic and lithoclastic limestone (grainstone).
Thickness is 65 m.

The thickness of the Karamurun reef in this section is 417 m. The Shalkyinsky formation
conformably overlies the Karamurun Reef Complex (Figure 15).

Shalkyinsky formation (D5 - C;sl/k)

Geologists of the Karamurun Geological and Exploration Party were the first to recognize
the coal-cherty-carbonate deposits as the Shalkyinsky formation while exploring the Shalkyinsky
poly-metal field.

The Shalkyinsky formation includes carbonates and coaly-cherty-argillaceous carbonate
deposits accumulated on the slope of a carbonate platform and at its base and overlying the
Karamurun reef massif.

The section of the Lower Shalkyinsky subformation is compiled in the Karamurun syncline
where the following beds overlie the Karamurun reef massif (from bottom to top):

11. Grey breccia, large with unrounded clasts and rocks (dimensions range from 1 cm to 3-4
m), represented by algal limestones (boundstones) and variously-grained graded-bedded limestones
(turbidites) in various proportions. The cementing matrix is represented by bioclastic and
lithoclastic limestones (grainstone) of debris flows. Foraminifera from the turbidites include:
Archaesphaera cf. suleimanovi Boguch et Yuferev, 4. cf. crassa Lipina, 4. cf. grandis Lipina, A. cf.
minima Suleimanov, Neoarchaesphaera cf. polypora Antropov, Radiosphaera cf. basilica
Reitlinger, Vicinesphaera cf. angulata Antropov, V. cf. squalida Antropov, Suleimanovella cf.
suleimanovi Suleimanov, Parathurammina cf. cushmani Suleimanov, P. cf. dagmarae Suleimanov,
P. cf. paracushmani Pojarkov, P. cf. spinosa Lipina, Cribrosphaeroides cf. ovalis Pojarkov, Cr. sp.,
Uralinella ct. bicamerata Bykova, Bisphaera sp., Corbiella cf. fungeiformis Pojarkov, Tuberporina
sp., Rauser-Chernousovaina cf. notata polycellata Antropov, Eotuberitina sp., Bituberitina sp.,
Diplosphaerina sp., Eotournayellina primitiva Lipina. Thickness is 57 m.
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Figure 15 - Karamurun Reef Complex

12. Alternation of grey thin medium- and fine-grained limestone with thin layers of dark
grey chert and grey large-medium-grained bioclastic and lithoclastic graded limestone (grainstone)
forming the rhythms Ta,b. Thin varieties are predominant. Foraminifera: Asterosphaera sp.,
Neoarchaesphaera sp., Archaesphaera sp., Vicinesphaera cf. squalida Antropov, V. cf. angulata
Antropov, Cribrosphaeroides cf. ovalis Pojarkov, Suleimanovella cf.  suleimanovi Lipina,
Parathurammina sp., Uralinella cf. bicamerata Bykova, Auroria ? sp., Bisphaera sp., Eovolutina
cf. elementa Antropov. Thickness is 20 m.

13. Similar to Bed 2 alternation of thin and medium varieties of turbidites (in various
proportions). There are horizons (up to 0.5 m thick) of medium-clast breccia of debris flows.
Foraminifera: Radiosphaera cf. basilica Reitlinger, Archaesphaera cf. grandis Lipina,
Archaesphaera cf. crassa Lipina, Vicinesphaera cf. angulata Antropov, V. cf. squalida Antropov,
V. sp., Suleimanovella cf. suleimanovi Reitlinger, Parathurammina sp., Cribrosphaeroides sp.,
Auroria cf. ferganensis Pojarkov, Bisphaera cf. grandis Lipina, Bisphaera sp., Eotuberitina sp.,
Septoglomospiranella sp., Quasiendothyra cf. konensis Reitlinger. Thickness is 105 m.

14. Alternation: 1) grey large-grained bioclastic and lithoclastic limestones — grainstones (bed
thickness ranges from 1 m — debris flows deposits; 2) grey, medium-large grained graded bioclastic
and lithoclastic limestones (grainstones) (turbidites Ta,b); 3) grey graded and bedded medium-fine-
grained limestones (Ta,b,c turbidites) and 4) small up to 2 cm thin bedded coal and chert in-situ
deposits with radiolarians. At the top of the latter in large grained turbidites there are single
redeposited large algae boundstones (2x7 m dimensions). Foraminifera: Radiosphaera sp.,
Neoarchaesphaera sp., Archaesphaera sp., Vicinesphaera sp., Suleimanovella cf. suleimanovi
Lipina, Parathurammina quadrata Brazhnikova et Vdovenko, Bisphaera sp., Tubeporina ? sp.,
Caligella antropovi Lipina, Baituganella vulgaris Lipina, Eotournayellina sp., Tournayellina cf.
vulgaris Reitlinger, Clomospiranella sp. Thickness is 26 m.

15. Alternation of deposits similar to that in Bed 14, except of wispread horizons (2-3 m
thick) of debris-flow breccia with graded arrangement of clasts. The clasts are not rounded (up to 70
cm in size) and are represented by various types of limestones. Floatstones. The cementing matrix is
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represented by large-grained bioclastic and lithoclastic grainstone. The breccia bodies are mostly in
unconformable contact with the underlying deposits. Foraminifera: Neoarchaesphaera ?sp.,
Archaesphaera cf. crassa Lipina, A. cf. grandis Lipina, A. cf. magna Suleimanov, 4. cf. minima
Suleimanov, A4. sp., Vicinesphaera cf. squalida Antropov, V. sp., Suleimanovella cf. suleimanovi
Lipina, Parathurammina cf. tuberculata Lipina, Parathurammina cf. spinosa Lipina,
Parathurammina sp., Baituganella cf. vulgaris Lipina, Eotournayellina sp., Septaglomospiranella
cf. primaeva minima, Septaglomospiranella ct. parva Durkina, Tournayellina sp., Quasiendothyra
cf. communis Rauser-Chernousova, Quasiendothyra cf. konensis Reitlinger, Quasiendothyra aff.
baidjansaica globosa Durkina, Quasiendothyra kobeitusana Rauser-Chernousova, Quasiendothyra
sp. Thickness is 95 m.

Carboniferous System

15a. Alternation grey large-grained and in-situ deposits with radiolarians. Foraminifera:
Archaesphaera cf. magna Suleimanov, A. cf. minima Suleimanov, A. sp., Vicinesphaera cf.
squalida Antropov, V. sp., Bisphaera minima Birina, B. cf. malevkensis Birina, Suleimanovella cf.
suleimanovi Lipina, Parathurammina sp., Caligella cf. antropovi Pojarkov, Paracaligelloides sp.,
Eotournayellina aff. primitiva Lipina, Tournayellina septata Lipina, Tournayellina pseudobeata
Reitlinger et Kulagina, Septatournayella sp., Septaglomospiranella sp., Quasiendothyra cf. konensis
Lebedeva, Quasiendothyra sp., Endothyra ? sp. Thickness is 95 m.

16. Light grey massive large-clast breccia and blocky debris flows deposits. The clasts are
not rounded, represented by intraplatform and reef limestones (boundstones, skeletal wackestones),
also with fragments of turbidites. The clasts vary from a few cm to several metres. The matrix is
composed of bioclastic-lithoclastic pack-grainstone. Fragments of boundstone contain corals and
crinoids.

Thickness is 101 m.

There is a tectonic fault in the upper part of the section. The measured thickness of the
Lower Shalkyinsky subformation in the section is 404 m.

The thickness of the subformation in the area exceeds 450 m.

Upper subformation (D3-C;slk;)

The deposits of the Upper Shalkyinsky subformation form cores of Karamurun and
Mynbulak synclines.

Everywhere in the mapped area, the upper and lower Shalkyinsky subformations are in
tectonic contact.

The upper Shalkyinsky subformation is represented by dark grey to black medium- and thin-
bedded micritic coal-clay-chert-carbonate, chert and carbonate, clay and carbonate, cherty deposits (in
situ), grey, dark grey various grained (from large to fine-grained varieties) with a mixture of terrigenic
limestones, dolomitized limestones (Ta,b,c turbidites) represented by bioclastic and lithoclastic
packstones and wackestones. Coal-clay-chert-carbonate deposits include bodies (a few metres) and
lenses of loosely consolidated breccia formed by downslope creep and composed of fragments of host
rocks and dark micritic carbonates. The upper Shalkyinsky subformation contains subdominant
horizons (a few metres, less commonly 15-25 m) of debris-flow breccia composed of unrounded
fragments of skeletal bioclastic-lithoclastic algal limestones, graded limestones, chert, carbonaceous-
cherty-carbonate thin-bedded deposits, cemented by lithoclastic-bioclastic medium-and coarse-
grained matrix. Bodies of breccia are in erosional contact with underlying deposits. The thin-bedded
carbonaceous-argillacous-cherty-carbonate deposits contain thin layers of syngenetic pyrite. Horizons
predominantly composed of chert contain numerous radiolarians and sponge spicules.

The stratiform, polymetal ore formation of the Shalkyinsky field lies within the area of
outcrops of the upper Shalkyinsky formation.

The lithological description and foraminifera ranges in Famennian and Lower Tournaisian
deposits of Karamurun section are presented below (Figure 16).

Figures 17 and 18 show the lithological and faunal features of various parts of the
Karamurun section.
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Figure 16 - The section Karamurun. Lithology and distribution of foraminifers in Lower Famenian - Lower Tournaisian sediments

(A.E. Zorin, V.Ya. Zhaimina, 2003-2016 years). Legend see Figure.27



Figure 17 - A) Famennian Zhanakurgan Formation, Karamarun section. Allochthonous megabreccia debris-
flow conglomerate underlain by in sifu basinal or slope lime mudstone (upper slope). Geology pick at the base of
conglomerate. B) Megabreccia debris flows with Renalcis algal boundstone blocks (upper slope). Scale is 15 cm wide.
C) Renalcis—algae—sponge— bryozoan boundstone block in debris flow (upper slope). D) Part of a debris-flow block,
which is 2 m by 10 m across. Arrow points to top of debris-flow bed. Block is lying on its side. The left side of the
block is a Renalcis algal boundstone with large voids filled with radiaxial marine calcite cement (light brown).
Radiaxial calcite is found as pervasive cement in upper-slope settings. Right side of block is a bedded crinoid-rich
grainstone. E) Renalcis algal boundstone block, upside down in debris flow. Four small arrows point to geopetal mud in
spar-filled voids and indicate original stratigraphic up direction. Large arrow to left of pen points toward stratigraphic
up of debris-flow bed. F) Neptunian dyke infilled with marine calcite cement. Large vertical neptunian fractures (tens of
metres) penetrate reef margin. These features suggest that local tectonism was active during deposition and was a
potential mechanism for weakening the reef margin and initiating large-scale shelf-margin collapse and megabreccia
debris flows (Cook H.E.and other, 2002)
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Figure 18 - A) Famennian Zhanakurgan Formation, Karamarun section. Dark grey Renalcis algae—bryozoan—
sponge bioherms (m) which occur as numerous isolated mounds up to 10 m in height (right side of photo). B) Renalcis
algae—bryozoan—sponge bioherm with stromatactis fabric. Stromatactis cavities are filled by early dolomite cement and
equant calcite spar cement. Up is toward top of photo. C) Bedding-plane view of Renalcis algae—bryozoan—sponge
bioherm with stromatactis fabric. D) Pencil pointing to bryozoans in bioherm. E) Pencil pointing to possible
Discosiphonella, a segmented calcareous sponge in bioherm. Sponge is about 1.5 cm by 2.5 cm across. F)
Photomicrograph of Renalcis algae in bioherm. Width of photograph is 2 mm (Cook H.E.and other, 2002)

Microimages of foraminifera, algae and microfacies in Karamurun section are presented in
Plates 1-4.
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Plate 1

Plate 1 - 1 - Asterosphaera sp. South Kazakhstan, Bolshoi Karatau, Karamurun section, Famennian,
sample K-254, x 135; 2, 4, 7 - Cribrosphaeroides cf. simplex Reitlinger. 2 - sample K-255, x 75; 4 - sample
K-255, x 85; 7 - Zhertansai section, sample 172-5, x 270; 3 - Parathurammina sp. sample K-255, x 90; 5, 11
- Archaesphaera cf. grandis Lipina. South Kazakhstan, Bolshoi Karatau; 5 - Zhertansai section, Famennian,
sample 172-0, x 180; 11 - South Kazakhstan, Bolshoi Karatau, Karamurun section, Famennian, sample K-
254, x 70; 6 - Eotuberitina sp. South Kazakhstan, Bolshoi Karatau; Zhertansai section, Famennian, sample
172-1, x 160; 8. - Parathurammina aff. crassitheca Antropov. South Kazakhstan, Bolshoi Karatau,
Karamurun section, Famennian, sample K-254, x 90; 9 - Neoivanovella ? sp. South Kazakhstan, Bolshoi
Karatau, Karamurun section, Famennian, sample K-254, x 90; 10 - Parathurammina sp. South Kazakhstan,
Bolshoi Karatau, Karamurun section, Famennian, sample K-254, x 130; 12 - Vicinesphaera squalida
Antropov. South Kazakhstan, Bolshoi Karatau, Karamurun section, Famennian, sample K-18, x 160.
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Plate 2

Plate 2 — 1,2 - Bisphaera irregularis Birina. South Kazakhstan, Bolshoi Karatau: 1 - Zhertansai
section, Famennian, sample 171-6, x 70; 2 - Karamurun section, Famennian, sample K-254, x 90; 3 -
Tournayellina sp. Karamurun section, Famennian, sample K-18, x 105; 4 - Septatournayella cf. lebedevae
Pojarkov. Karamurun section, Famennian, sample K-8, 3 120; 5 - Quasiendothyra cf. delicata Durkina.
Karamurun section, Famennian, sample K-29, x 55; 6 - Quasiendothyra (Eoendothyra) communis simplex
Brazhnikova. Karamurun section, Famennian, sample K-29, x 70.
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4.3 Zhanakorgan section

The Zhanakorgan section is 37 km to the north of Turkestan city on the flood plain of the
right bank of the Zhanakorgan River (Figure 19).

Figure 19 - Location of Zhanakorgan cross section

The Waulsortian bioherms in the Zhanakorgan sectionare formed of bioclastic limestones,
spongolites and crinoids. The crinoidsare well preserved, some of them with crowns. Crinoids range
from giant to tiny. The bioherms contact the enclosing rocks or the enclosing rocks overlapthem.
The reefs are porous and fractured, with a Neptuniandike that haswaterpasses filled with terrigenous
material.
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There are two levels of formation of Waulsortian mounds (two flooding events with a hiatus
and backstepping in between). Flooding wasmore significant than in the Famennian. The mounds
were potentially formed on the shelf. The Waulsortian mounds extend up to 10 km (Figure 20).

Figure 20 - Crinoid-bryozoan bioherm
Zhanakorgan section (description)

Upper Tournaisian— Lower Visean
Orgalysay formation

1. Dark grey limestones, bright colour (lumpy) with chertynodules with rare crinoid
detritus, in places with sparsefauna of brachiopods, gastropods, crinoids. Microfacies: packstones.
Foraminifera: Ammovertella sp., Endothyra latispiralis Lipina, Endothyra aff. kosvensis Lipina,
Endothyra prisca Rauser-Chernousova et Reitlinger, Endothyra aff. mirifica Rauser-Chernousova,
Palaeospiroplectammina sp. Thickness is above 40m.

2. Dark grey limestones, grainy with chertynodulesand layering of dark grey limestones
with detritus of brachipods, gastropods, crinoids. Microfacies: packstones, grainstones.
Foraminifera: Radiosphaera basilica Reitlinger, Parathurammina cf. suleimanovi Lipina,
Endothyra latispiralis Lipina, Endothyra tuberculata Lipina, Endothyra antiqua Rauser-
Chernousova, FEndothyra parakosvensis Lipina, Endothyra crassitheca Lipina, Endothyra
paraukrainica Lipina, Endothyra kosvensis Lipina, Endothyra prisca Rauser-Chernousova et
Reitlinger, Endothyranopsis sp., Globoendothyra parva N. Tchernysheva, Septaglomospiranella
sp., Septatournayella sp., Palaeospiroplectammina sp. algae: Issinellact. grandis Tchuvashov.
Thickness is 72m.

3. Dark grey limestones, thick with cherty nodules with very rare detritusof crinoids,
brachipods, gastropods and algae. Microfacies: packstones, grainstones. Foraminifera:
Archaesphaera sp., Parathurammina sp., Septatournayella Rauser-Chernousovaae potensa
Durkina, Septaglomospiranella parva Durkina, Septaglomospiranella rara Lipina, Endothyra
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latispiralis Lipina, Endothyra tuberculata Lipina, Eoendothyranopsis sp. algae: Issinella cf. grandis
Tchuvashov, Palaeoberezella sp. Thickness is 88m.

4. Dark grey thick-bedded limestone, sometimes with layers containing abundant
brachipods, rugose and colonial coralsin the life position, and less commonly gastropods and
crinoids. Colonies of corals are massive, rarely chains. Rugosa are long and thin. Microfacies:
packstones, wackestones. Foraminifera: Septaglomospiranella sp., Endothyra sp. Algae: Issinella
sp., Kamaena sp.The thickness of bedsof bioclasticlimestones is from about 1.5 m up to 4m.
Azimuth is 230° < 45-50°. Thickness is 40m.

5. Layering of limestones, dark grey grainy with cherty nodules with dark grey limestones
with detritus of gastropods, brachiopods, crinoids. Microfacies: grainstones, packstones.
Foraminifera: Parathurammina cf. suleimanovi Lipina, Glomospira sp., Septaglomospiranella sp.,
Endothyra tuberculata Lipina, Endothyra latispiralis Lipina, Globoendothyra sp., Brunsiina sp.
algae: Issinella cf. grandis Tchuvashov. Thickness is 48m.

Lower Visean

6. Dark grey grainy limestone with cherty nodules and very sparseorganic detritus (rugose
corals, brachiopods, gastropods, algae). Microfacies: grainstones, packstones. Foraminifera:
Endothyra latispiralis  Lipina, Endothyra prisca Rauser-Chernousova et Reitlinger,
Eoendothyranopsis staffelliformis N. Tchern., Eoendothyranopsissp.Algae: Issinellasp., Kamaena
sp. Thickness is 68m.

Kazanbuzar formation
Crinoid-bryozoan bioherm

7. Dark grey massivelimestones with rare fauna of rugose, single brachiopods (Spirifer),
small crinoids interbedded with smoky-grey limestones (or carbonatetuffites?), with detritutus of
small crinoidsand brachiopods (Athyris), andsparselarge gastropods. Microfacies: packstones,
wackestones. Foraminifera: Earlandia elegans Rauser-Chernousova et Reitlinger, Tetrataxis aff.
eominima Rauser-Chernousova, Tetrataxis sp. Algae: Kamaenadelicata Antropov, Kamaena sp.,
Praedonezella sp. Thickness is 48m.

8. Blue-grey, light grey massive thick-bedded bioclastic  limestoneswith
abundantrugosecorals, brachiopods and algae, with layersof spongolite, limestone and siltstone,
abundant crinoids. The crinoids vary from small to large and are well-preserved. Microfacies:
packstones, wackestones. Foraminifera: Endothyra sp.Algae: Kamaena sp., Sphaeroporella sp.,
Antracoporella sp.Thickness is 89—110 m.

9. Smoky-grey, argillaceous, crinoidal-bryozoan limestoneswith layersof dark-grey
limestone with detritus of crinoids, brachiopods, and gastropods. Microfacies: packstones,
wackestones. Algae: Mametellachautauque Brenkle. Thickness is 80m.

Baktysay formation

10. Grainythick-bedded limestones (turbidites) alternating with thin argillaceous laminated
(in-situ) limestones. The thick-bedded limestones contain cherty layers up to 3 cm thick. The
thickness of the turbidite packages is up to 0.5m, and of in-situ beds — up to 0.3m. Microfacies:
turbidites- grainstones. Bedsof oolitic limestones and in-situ wackestones are present.Thickness of
turbidites increases and thickness of in-situ rocks decreases up the section. Foraminifera:
EotuberitinareitlingeraeM. Maclay, Eotuberitinasp., Earlandia sp. Thickness is over 100m.

The distribution of fossils in the Zhanakorgan section is shownin Figure 21.
The detailed images of crinoid-mud moundsare shown in Figures 22 and 23.
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Figure 22 - A) Lower Visean, Baktysay formation, Zhanakorgansection. Looking northwest at a linear, light-
colored skeletal mud mound. The mud mound in the foreground (m) is about 200 m long and 75 m thick. Numerous
other mud mounds (m) occur along the strike at this stratigraphic horizon for at least 10 km. The regional dip is to the
left (southwest). B) Skeletal mud mound (m) 90 m thick immediately southeast of the mound shown in Part A. Photo
shows thick-bedded mud-rich rugose coral—crinoid facies in the core (m) and thinner-bedded crinoid packstone facies
(cr) lapping over the top of the mound and perhaps interfingering with the right-hand side of the mound.C) Same
mound as in Figure 18B showing the thin-bedded crinoid packstone beds (cr) that interfinger with and lap onto the top
of the mud mound (m). D) Core of skeletal mud mound, showing articulated crinoid packstone facies. The high degree
of articulation suggests a relatively low-energy setting. E) Aneptunian dike at the top of a mud mound in Part B infilled
with internal sediment. Neptunian dikes are fairly abundant in these mound tops. F) The upper right-hand side of photo
is the top of the mud mound (m) in Part B. In the foreground of the photo are two thin (25 cm thick) siliciclastic—
carbonate turbidites (t) that were deposited during a major sea-level lowering event in the Early Visean (top of a
second-order cycle). This event was followed by a relative sea-level rise that represents the base of second-order cycle
number 3 (Plates 1 and 2). These turbidites lap onto the upper surfaces of the skeletal mud mounds (H.E. Cook and
other., 2002)
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Figure 23 - A) Upper Serpukovian Baktysai Formation, between the Zhanakorgan and Shert sections. Thin-
bedded basinal lime-mudstones and interbedded carbonate turbidites and debris flows. B) Lower Visean, Zhanakorgan
section. Mixed siliciclastic—carbonate turbidites and basinal argillaceous lime-mudstones. These siliciclastic—carbonate
turbidites were deposited during a major sea-level lowering event in the Early Visean (Plates 1 and 2). C)
Photomicrograph showing sponge spicules in in situ basinal Baktysai facies. Width of photograph is 1.5 mm. D)
Normally graded carbonate turbidite at Figure 16A locality. The turbidite contains a variety of shoal-water-derived
constituents, including ooids, crinoids, and large productid brachiopods found in coeval shelf-interior facies at the
Oshozen and Zhertansai sections. E) Upper Serpukovian—Lower Bashkirian boundary, Baktysai Formation,
Zhanakorgan section. Debris-flow breccia 1 m thick in fairly distal basinal setting. Breccia contains abundant shoal-
water-derived productid brachiopods and oolites, and dark lime mudstone clasts scoured from deeper-water settings.
This sudden occurrence of a debris flow at the Serpukhovian—Bashkirian boundary is considered to be an allochthonous
lowstand wedge. It is interpreted to have been initiated during a sea-level lowstand (top of second-order cycle number
4) that is recognized in shoal-water facies at the Oshozen section in the lower part of the Lower Bashkirian (Fig. 26 A).
F) Photomicrograph showing shoal-water-derived ooids grains in matrix of the debris flow in Part E. Width of
photograph is 2 mm (H.E. Cook and other, 2002)
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Photomicrographs of the foraminifers, microfacies and algae from Zhanakorgan cross
section are presented in Plates1-6.
Plate 1
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Plate 2
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Plate 3
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Plate 1 - Photomicrographs of the foraminifers in the Lower Viseanin the Zhanakorgan
section. Orgalysay FormationFig. 1. Eotuberitina? sp., bed 2, sample 11328-2-3, x110. Fig. 2.
Tubeporina sp., bed 2, sample 11329-1-3, x110. Fig. 3. Vicinesphaera squalida Antropov, bed 3,
sample 11330-1-2, x120. Fig. 4. Vulgarella sp., bed 3, sample 11330-2-1, x120. Fig. 5. Tubeporina
ugamensis Michno, bed 3, sample 11330-3-2, x130. Fig. 6. Parathurammina stellata Lipina, bed 3,
sample 11334-1-1, x120. Fig. 7. Parathurammina suleimanovi Lipina, bed 5, sample 11344-1-3,
x110. Fig. 8. Planoendothyra tschikmanica (Malachova), bed 5, sample 11353-1-7, x100. Fig. 9.
Tuberendothyra tuberculata (Lipina), bed 2, sample 11328-1-1, x80. Fig. 10. Eogloboendothyra
parva (N. Tchernysheva), bed 2, sample 11328-2-2, x80. Fig. 11. Pseudoplanoendothyra sp., bed
3, sample 11339-3-4, x75. Fig. 12. Eogloboendothyra cf. parva (N. Tchernysheva), bed 2, sample
11328-1-2a, x40. Fig. 13. Tuberendothyra sp., bed 2, sample 11329-2-2, x90. Fig. 14.
Eogloboendothyra ukrainica Vdovenko, bed 2, sample 11329-3-1, x80. Fig. 15. Eoendothyranopsis
staffelliformis (N. Tchernysheva), bed 2, sample 11329-3-3, x100. Fig. 16. Spinoendothyra
paracostifera (Lipina), bed 2, sample 11329-3-5, x90. Fig. 17. Latiendothyra sp., bed 2, sample
11329-3-6, x120. Fig. 18. Endothyra paracovensis (Lipina), bed 3, sample 11330-1-1, x100. Fig.
19. Latiendothyra latispiralis (Lipina), bed 3, sample 11330-1-3, x150. Fig. 20. Eogloboendothyra
aff. Orelica Vdovenko, bed 3, sample 11330-3-3, x70. Fig. 21. Eogloboendothyra parva (N.
Tchernysheva), bed 3, sample 11330-3-4, x50. Fig. 22. Eoendothyranopsis cf. staffelliformis (N.
Tchernysheva), bed 3, sample 11330-3-5, x70. Fig. 23. Omphalotis cf. paraturkestanica Bogusch et
Juferev, bed 3, sample 11337-1-2, x80. Fig. 24. Omphalotis sp., bed 3, sample 11338-1-2, x100.
Fig. 25. Septaglomospiranella sp., bed 3, sample 11339-3-1, x80. Fig. 26. Dainella sp., bed 3,
sample 11339-3-3, x100

Plate 2 - Photomicrographs of foraminifers from the Lower Visean of the Zhanakorgan
section. Orgalysay Formation. Fig. 1.Endothyra aff. Paracosvensis (Lipina), bed 3, sample 11339-
3-10, x100. Fig. 2. Eogloboendothyra sp., bed 4, sample 11341-1-1, x80. Fig. 3. Eoendothyranopsis
sp., bed 4, sample 11341-1-4, x80. Fig. 4. Globoendothyra ishimica (Rauser-Chernousova), bed 4,
sample 11341-1-5, x80. Fig. 5. Forschia subangulata parvula (Rauser-Chernousova), bed 4, sample
11342-2-1, x80. Fig. 6. Endothyra cf. lensi Conil et Lys, bed 4, sample 11342-2-2, x100. Fig. 7.
Eoendothyranopsis ? sp., bed 4, sample 11344-1-5, x80. Fig. 8. Dainella sp., bed 4, sample 11344-
2-3, x80. Fig. 9. Eogloboendothyra sp., bed 4 , sample 11344-3-4, x80. Fig. 10. Omphalotis cf.
involuta Brazhnikova, bed 5, sample 11345-1-2, x80. Fig. 11. Planoendothyra kedrovica Durkina,
bed 5, sample 11346, x100. Fig. 12. Endothyranopsis cf. convexus (Rauser-Chernousova), bed 5,
sample 11346-1-1, x80. Fig. 13. Dainellact. Chomatica Dain, bed 5, sample 11346-1-4, x80. Fig.
14. Septaglomospiranella ? sp., bed 5, sample 11346-2-4, x80. Fig. 15. Eogloboendothyra parva
(N. Tchernysheva), bed 5, sample 11346-2-5, x80. Fig. 16. Brunsia cf. sigmoidalis Rauser-
Chernousova, bed 5, sample 11347-3-3, x100

Plate 3 - Photomicrographs of the microfacies and foraminifers in the Lower Viseanin the
Zhanakorgan cross section. Orgalysay Formation. Fig. 1. Foraminiferal-algal grainstone,
recrystallized, bed 6, sample 11352-1-4, x20. Fig. 2. Foraminiferal-algal grainstone, recrystallized,
bed 5, sample 11346-2-7, x20. Fig. 3. Foraminiferal-algal grainstone, recrystallized, bed 5, sample
11346-2-6, x20. Fig. 4. Tuberitina collosa Reitlinger, bed 6, sample 11352-1-7, x120. Fig. 5.
Baituganella? sp., bed 6, sample 11353-1-8, x70. Fig. 6. Planoendothyra ? sp., bed 5, sample
11347-3-3, x70. Fig. 7. Planoendothyra sp., bed 6, sample 11352-1-5, x70. Fig. 8, 10, 15.
Eogloboendothyra parva (N. Tchernysheva), 8-bed 6, sample 11352-1-6, x70, 10- bed 6, sample
11353-1-2, x70, 15- bed 6, sample 11355-1-1, x70. Fig. 9.Endothyra sp., bed 6, sample 11353-1-1,
x70. Fig. 11. Globoendothyra globules (Eichwald), bed 6, sample 11353-1-3, x70. Fig. 12.
Omphalotis sp., bed 6, sample 11353-1-4, x80. Fig. 13. Endothyra cf. lensi Conil et Lys, bed 6,
sample 11353-1-5, x50. Fig. 14. Laxoendothyra sp., bed 6, sample 11353-1-6, x100. Fig. 16.
Endothyranopsis cf. convexus (Rauser-Chernousova), bed 6, sample 11355-1-4, x100
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Plate 5
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Plate 6
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Plate 4 - Photomicrographs of microfacies in the Lower Visean of Zhanakurgan section.
Orgalysay formation. Fig. 1. Foraminiferal-algal packstone, recrystallized and dolomitized, bed 1,
sample 11321-1-41,x20. Fig. 2. Foraminiferal-algal bioclastic packstone, with algae Issinella
grandis Tchuvachov, recrystallized, bed 2, sample 11326-1-1, x20. Fig. 3. Foraminiferal-algal
bioclastic packstone, with Ostracoda and pelloids, recrystallized, dolomitized, bed 2, sample 11329-
3-1,x50. Fig. 4. Foraminiferal-algal bioclastic packstone, with Trepeilopsis sp. and pelloids,
recrystallized, dolomitized, bed 3, sample 11330-1-4, x50. Fig. 5. Algal grainstone, recrystallized,
bed 3, sample 11330-2-2, x50. Fig. 6. Algal grainstone, recrystallized, bed 3, sample 11330-3-6,
x50. Fig. 7. Foraminiferal-algal bioclastic packstone, recrystallized, dolomitized, bed 3, sample
11338-1, x50. Fig. 8. Foraminiferal-algal bioclastic packstone, recrystallized, dolomitized, bed 3,
sample 11339-3-5, x50. Fig. 9. Foraminiferal-algal bioclastic packstone, with algae Issinella
grandis Tchuvachov, recrystallized, dolomitized, bed 3, sample 11339-3-7, x50. Fig. 10.
Foraminiferal-algal bioclastic packstone, with algae Issinella sp., Palaeoberezella sp., recrystallized
dolomitized, bed 3, sample 11339-3-11, x50. Fig. 11. Foraminiferal-algal bioclastic packstone,
recrystallized, dolomitized, bed 3, sample 11339-3-13, x50. Fig. 12. Foraminiferal-algal bioclastic
packstone, with algae Issinella sp., recrystallized, dolomitized, bed 4, sample 11342-1-1, x50. Fig.
13. Foraminiferal-algal wackestone, with algae Kamaena and bioclasts, recrystallized, dolomitized,
bed 4, sample 11343-1-1, x20. Fig. 14. Foraminiferal-algal packstone, with algae Issinella sp.,
recrystallised, dolomitized, bed 5, sample 11344-1-7, x50. Fig. 15. Foraminiferal-algal packstone,
recrystallized, dolomitized, bed 5, sample 11344-2-1, x50. Fig. 16. Algal grainstone, with Issinella
sp., recrystallized, bed 5, sample 11344-2-2, x20. Fig. 17. Algal wackestone, with bioclastic algae,
recrystallized, bed 5, sample 11345-2-1, x20. Fig. 18. Foraminiferal-algal packstone, with Issinella
sp., recrystallized, bed 5, sample 11346-2-2, x20

Plate 5 - Photomicrographs of the foraminifers and microfacies in the Lower Visean in the
Zhanakorgan cross section. Kazanbuzar and Baktysay formation. Fig. 1. Endothyra sp., bed 8§,
sample 11361-2-2, x70. Fig. 2. Brunsiact. sigmoidalis Grozdilova et Lebedeva, bed 8, sample
11361-2-1, x100. Fig. 3. Tetrataxis paraminima Vissarionova, bed 8, sample 11372-3-1, x90. Fig.
4. Valvulinella sp., bed 8, sample 11373-1-2, x50. Fig. 5. Tetrataxis sp., bed 8, sample 11376-2-1,
x90. Fig. 6. Algal-crinoid bioclastic packstone, recrystallized, dolomitized, bed 7, sample 11357-1-
1, x20. Fig. 7. Packstone, recrystallized, dolomitized, bed 7, sample 11358-1-1, x20. Fig. 8. Algal-
crinoid packstone, with algae Parakamaena ? sp., recrystallized and dolomitized, bed 7, sample
11358-1-2, x20. Fig. 9. Crinoid-bryozoan wackestone, with large single Bryozoa and other
bioclasts of detritus dimensions, recrystallised, dolomitized, bed 7, sample 11358-1-3, x20. Fig. 10.
Crinoid wackestone, with bioclasts of detritus dimensions and single large debris, recrystallized,
dolomitized, bed 7, sample 11358-2-1, x20. Fig. 11. Algal-bryozoan bioclastic packstone, with
Ostracoda, recrystallized, dolomitized, bed 7, sample 11358-2-2, x20. Fig. 12. Bioclastic
packstone, with Bryozoa, Crinoidea and algae Kamaena delicata Antropov and Ostracoda,
recrystallized, dolomitized, bed 7, sample 11358-2-3, x20. Fig. 13. Wackestone with bioclasts of
Praedonezella sp., algae of detritussize recrystallized, dolomitized, bed 7, sample 11359-1-1, x20.
Fig. 14. Bryozoan-crinoid boundstone, recrystallized, dolomitized, bed 8, sample 11363-1-1, x20.
Fig. 15. Bryozoan-crinoid boundstone, with Ostracoda, recrystallized, dolomitized, bed 8, sample
11363-3-1, x20

Plate 6 - Photomicrographs of the microfaciesof the Lower Visean of Zhanakurgan cross
section. Kazanbuzar and Baktysay formations. Fig. 1. Bryozoan-crinoid packstone, bioclastic, with
bioclasts of algae Kamaena sp. and Ostracoda, recrystallized, dolomitized, bed 8, sample 11366-2-
1, x20. Fig.2. Bioclastic wackestone with large single Bryozoa, recrystallized, dolomitized, bed 8,
sample 11366-2-2, x20. Fig. 3. Bryozoan-crinoid bioclastic packstone, with Ostracoda,
recrystallized, dolomitized, bed 8, sample 11367-1-1, x20. Fig.4. Algal-bryozoan-crinoid bioclastic
boundstone, recrystallized, dolomitized, bed 8, sample 11367-1-1, x20. Fig. 5. Bioclastic
packstone-grainstone, with algae Sphaeroporella sp., recrystallized, dolomitized, bed 8, sample
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11367-2-1, x20. Fig. 6. Bioclastic packstone-grainstone, with Ostracoda and Crinoidea,
recrystallized, dolomitized, bed 8, sample 11372-2-1, x50. Fig. 7. Bioclastic wackestone, with large
grains of crinoids and bioclasts of algae, recrystallized, dolomitized, bed 8, sample 11373-1-1, x20.
Fig. 8. Bioclastic packstone with algae Antracoporella sp., recrystallized, dolomitized, bed 8,
sample 11373-2-1, x30. Fig. 9.Bioclastic packstone-wackestone, with Ostracoda, detritus of
Bryozoa, algae and pelloids, recrystallized, dolomitized, bed 8, sample 11376-1-1, x20. Fig. 10.
Bioclastic boundstone, with Bryozoa, algae Mametella chautaugque Brenkle, recrystallized,
dolomitized, bed 8, sample 11377-1-1, x20. Fig. 11. Bioclastic wackestone, with large bioclasts of
algae, crinoids, recrystallized, dolomitized, bed 8, sample 11379-1-1, x20. Fig. 12. Bioclastic
wackestone, with large bioclasts of algae, crinoids and Bryozoa, recrystallized, dolomitized, bed 8,
sample 11379-1-2, x20
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4.4 Shert Section

The section begins 150 km to the north of the Sacred Well (Figure 24).

Figure 24 - Location of the Shert Section

Subreef deposits in Shert section form anticlinal folds and are composed of limestones
(wackestones) with terrigenous admixture and overlapping with massive turbidites. Laminar
bedding is observed.

The reef deposits (boundstones) begin from the ‘Sacred’Well: The boundstones contain:
algae Ivanovia, crinoids, rarely brachiopods, and bryozoans. The rocks are porous, leached and
recrystallized. In its internal composition the reef is very different from the Serpukhovian reefs
with predominant crinoidal and bryozoans limestones. The reef is mostly built by bryozoans. The
Bashkirian reef is mostly composed of algae and sponges, while foraminifers are found in
grainstones. These include: Endothyra aff. pauciseptata Rauser-Chernousova, Planoendothyra aff.
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aljutovica Reitlinger, Pseudoendothyra struvei Moeller, Ps. aff. rhomboidea Skworzov, Ps. sp.,
Rectoendothyra sp., Fostaffella prisca Rauser-Chernousova, E. postmosquensis Kireeva, E. cf.
pseudostruvei Rauser-Chernousova -Chernousuva et Beljaev, E. acuta Grozdilova et Lebedeva,
Eostaffellina cf. schwetzovi Ganelina, E. sp., Plectostaffella aff. varvariensis Brazhnikova et
Potievsraja, PL sp., Semistaffella ? sp., Millerella ? sp., Janischewskina aff. delicata (Malachova),
Ja. sp., Bradyina sp., Mediocris mediocris Vissarionova, M. brewiscula Ganelina, Propermodiscus
aff. piesis Conil et Lys., Paraarchaediscus krestovnikovi Rauser-Chernousova-Chernousuva,
Asteroarchaediscus ovoides Rauser-Chernousova-Chernousuva, Kasachstanodiscus sarikamisensis
(Marfenkova), Rugosoarchaediscus sp., Neoarchaediscus sp.,Tetrataxis angusta Vissarionova, T.
aff. lata Bogush et Juferev, Palaeotextularia sp., Gribrostomum sp. The age of the foraminiferal
assemblage is Early Bashkirian. An outcrop of boundstones further south contains a brachiopod
bank with small brachiopods with fine dichotomous ribbing. Limestones of the Bashkirian reef
have boundstone textures. There many algae similar to thosefound in the Akuyuk section (Figure
25).

Figure 25 - Shert Section, Akuyuk Reef Complex, Lower Bashkirian
Shert Section Description

Serpukhovian stage
Baktysay formation

1. Limestone pink and grey, thin-bedded, with admixture of terrigenous material and
overlapping with grey thick-platy and massive limestones. Microfacies: wackestones and
grainstones. The beds dip to the north-east (probably a wing of a fold). Thickness is above 10m.

2. Grey limestone, with fine detritus of bryozoans, brachiopods, crinoids and algae.
Microfacies: wackestones, packstones. Foraminifera: Tuberitina sp.,Diplosphaerina sp.,
Globoendothyra globulus (Eichwald), GL. sp., Plectostaffella ct. bogdanovkensis Reitlinger, PL. sp.,
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Eostaffella cf. proikensis Rauser-Chernousova-Chernousuva, E. cf. ikensis Vissarionova, E. cf.
tenebrosa Vissarionova, E. aff. kalinensa Postojalko, FEostaffellina cf. paraprotvae Rauser-
Chernousova-Chernousuva, E. aff. aktuosa Reitlinger, Paraarchaediscus aff. stilus (Grozdilova et
Lebedeva), Propermodiscus cf. krestovnikovi Rauser-Chernousova-Chernousuva, Archaediscus
sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, 4. cf. rugosus Rauser-
Chernousova-Chernousuva, A. ovoides Rauser-Chernousova-Chernousuva, Neoarchaediscus cf.
gregorii  Dain, Tetrataxis cf. paraminima Vissarionova, 7. aff. media Vissarionova,
Palaeotextularia sp. Algae:Aphralysia carbonaris Gerw., Ostracoda. Thickness is 10m.

Akuyuk Reef Complex

3. Limestone, blue and grey, thick-bedded, recrystallized, deeplymarmorised. Microfacies:
reef cementstones. Thicknessis 50m.

4. Limestone, light grey, dolomitized, dipping tonorth-north-west, L 50°. Thickness is 17m.

5. Grey limestone, massive, recrystallized with bryozoans, Rugosa corals, algae, and scarce
gastropods.  Microfacies:  boundstones,  cementstones.  Foraminifera:  Archaesphaera
sp.,Pseudogolomospira sp., Paracaligelloidessp., Haplophragmina sp., Tubiphytes sp., Eostaffella
cf. postmosguensis var. acutiformis Kireeva, Eostaffella sp., Eostaffellina cf. paraprotvae Rauser-
Chernousova, Endostaffella shamordini Rauser-Chernousova, Asteroarchaediscus baschkiricus
Krestovnikov et Theodorovich, Rugosoarchaediscus sp., Ammodiscus sp., Palaeotextularia sp.
Algae: Ivanovia. Thickness is 80m.

6. Limestone, grey, thick, lumpy and bedded, recrystallized (in layerswithin the reef) with
fauna ofbryozoans, brachiopods, crinoids, algae, and gastropods. Microfacies: packstones,
boundstones. Foraminifera:Archaesphaera sp., Pseudoglomospira sp., Paracaligelloides sp.,
Ammovertella sp., Tubiphytes sp., Endothyra sp., Eostaffella prisca (Rauser-Chernousova),
Eostaffella sp., Mediocris ovalis (Vissarionova), Mediocris mediocris Vissarionova, Archaediscus
sp., Asteroarchaediscus baschkiricus Krestovnikov et Theodorovich, Pseudoammodiscus sp.,
Palaeotextularia sp.Algae: Issinella sp., The strike issubmeridianal; the rocksdip is to north-north-
east, < 30°. Thickness is 5m.

7. Limestone, blue and grey, massive, thick-bedded recrystallized with sponges, algae, and
bryozoans. Foraminifera: Plectostaffella bogdanovkensis Reitlinger. Thickness is 25m.

8. Limestone, grey with ostracods, brachiopods, crinoids and algae. Microfacies: packstones.
Thickness is Sm.

9. Limestone, blue and grey, massive, recrystallized. Microfacies: cementstones. Thickness
is 14m.

10. Limestone, grey, lumpy and bedded, with brachiopods and algae. Microfacies:
packstones, grainstones, boundstones with Tubiphytes,Foraminifera: FEotuberitina reitlingerae
M.Maclay, Diplosphaerina inaequalis Derville, Diplosphaerina insignis Conil et Lys, Earlandia
elegans Rauser-Chernousova et Reitlinger, Tubiphytes sp., Eostaffella aff.parastruvei Rauser-
Chernousova, Fostaffella prisca (Rauser-Chernousova), Mediocris mediocris Vissarionova,
Bradyina cf. subita Malachova,  Archaediscus sp., Asteroarchaediscus subbaschkiricus
(Reitlinger), Asteroarchaediscus rugosus Rauser-Chernousova, Neoarhaediscus ? sp. (Brenckleina
? sp.), Ammodiscus sp., Consobrinella consobrina Lipina. Algae: Ivanovia sp., Praedonezella sp.
Thickness is Sm.

11. Limestone, light grey, massive, recrystallized with encrustations, with brachiopods,
ostracods, algae, Rugosa corals. Microfacies: cementstones, boundstones with algae Ivanovia.
Foraminifera: FEotuberitina sp., Diplosphaerina sp., Earlandia sp., Mediocris mediocris
Vissarionova, Propermodiscus aff. koktjubensis Rauser-Chernousova, Archaediscus grandiculus
Schlykova, Fosigmoilina ? sp., Eolasiodiscus cf. donbassicus Reitlinger, Monotaxinoides cf.
transitorius Brazhnikova et Jarzeva. Algae: Ivanovia sp. Thickness is 158m.
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Figure 26 shows various reef textures in the Lower Bashkirian.

Figure 26 - A) Lower Bashkirian Akuyuk Reef Formation, Shert section. Stratigraphic top is to left.
Light-coloured phylloid algae—Donezella algae—gastropod—brachiopod boundstone and cementstone mounds.
This mound unit is about 500 to 650 m thick and is located in an upper slope and drowned deep lagoon
setting (Plate 1). These buildups are large aggradational mound complexes that are similar to those at
Akiyuk. Their presence at Akuyuk and Shert, 65 km apart, suggests that these Carboniferous mounds formed
an extensive series of mounds along the shelf margin. B) Algal cementstone. Dark pustular fabric is
composed of botryoidal aragonite (now calcite) and calcified algal tubes (Tubiphytes and Donezella).
Radiaxial calcite (white lining) overlies these features and fills most remaining pore space. Centimeter
scale.C) Sponge (s)—algae boundstone. D) Problematic boundstone fabric. Pustular spheroidal algal fabric is
overlain by downward-oriented laminar growth fabrics. These laminar growth fabrics could be pisoids or
Archaeolithoporella(?). Tip of pencil for scale. E) Large solution void (sv) in boundstone fabrics partly lined
with coarse radiaxial calcite cement. Scale is 15 cm long. F) Rudstone composed of algal boundstone clasts
interbedded with in situ boundstone mound fabrics. The presence of rudstone fabrics suggests a relatively
high-energy setting above storm wave base. (Cook et al., 2002)

The distribution of foraminifersis shown inFigures 27 and 28.
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Figure 28 - Distribution of foraminifers in the South Zhanakorgan and Shert Sections
Plates 1-5 show microphotographs of foraminifers, microfacies and algae.
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Plate 1
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Plate 2
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Plate 3
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Plate 1 - Photomicrographs of the foraminifera and microfacies in the Serpukhovian in the
Shert section. Baktysai Formation. Fig.1. Plectostaffella sp., bed 2, sample 180-17-2-1, x50. Fig.2.
Eostaffella cf. tenebrosa Vissarionova, bed 2, sample 180-17-3-2, x50. Fig.3. Globoendothyra
globulus (Eichwald), bed 2, sample 180-17-1-4, x50. Fig.4 .Archaediscus sp., bed 2, sample 180-
17-1-5, x100. Fig.5. Neoarchaediscus sp., bed 2, sample 180-17-2-5, x100. Fig.6.
Paraarchaediscus aff. stilus (Grozdilova et Lebedeva), bed 2, sample 180-17-2-6, x50. Fig.7.
Tetrataxis sp., bed 2, sample 180-17-3-3, x50. Fig.8. Asteroarchaediscus sp., bed 2, sample 180-17-
2-2, x50. Fig.9. Tetrataxis cf. paraminima Vissarionova, bed 2, sample 180-17-2-3, x50. Fig.10.
Neoarchaediscus cf. gregorii Dain, bed 2, samplel80-17-3-1, x100. Fig.11. orfminiferal-algal
packstone, bed 2, sample 180-17-1-1, x20. Fig.12. Forfminiferal-algal packstone, with Ostracoda,
bed 2, sample 180-17-1-2, x20. Fig. 13. Foraminiferal-algal packstone, with Ostracoda, bed 2,
sample 180-17-1-5, x20. Fig.14. Algae Aphralysia carbonaris Gerw., bed 2, sample180-17-1-6, x20

Plate 2 - Photomicrographs of the microfacies in the Serpukhovian strata in the Shert
section. Baktysai Formation. Fig.1. Algal packstone, with algae Praedonezella sp., Donezella sp.,
Nanopora sp., bed 2, sample 180-17-3-4, x20. Fig.2. Algal packstone, with algae Praedonezella sp.,
Stacheoides sp., bed 2, samplel 80-17-3-5, x20. Fig.3. Forfminiferal-algal packstone, recrystallized,
¢ Archaediscus, bed 2, sample 180-17-3-6, x30. Fig.4. Algal packstone, recrystallized, c
Palaeoberesella sp., bed 2, sample 180-17-3-7, x30. Fig.5. Algal packstone, with algae
Anthracoporellopsis cf. machaevi Maslov, bed 2, sample 180-17-1-3, x20. Fig.6. Boundstone
recrystallized, with algae, bed 11, sample 180-14-2-1, x50

Plate 3 - Photomicrographs of the foraminifera Lower Bashkirian in the Shert section.
Akiyuk Reef Formation. Fig.1. Diplosphaerina insignis ConiletLys, bed 10, sample 180-8-1-45x100.
Fig.2. Earlandia elegans (Rauser-Chernousova et Reitlinger), bed 10, sample 180-8-1-8, x70. Fig.3.
Ammovertella sp., bed 6, sample 180-5-2-7, x30. Fig.4. Endothyra sp., bed 6, sample 180-3-3-1,
x90. Fig.5. Haplophragmina sp., bed 5, sample 180-5-2, x90. Fig.6, 7. Fostaffella prisca (Rauser-
Chernousova), 6-bed 10, sample 180-8-1-6, x90, 7-bed 6, sample 180-5-2-5a, x100. Fig.8.
Mediocris ovalis (Vissarionova), bed 6, sample 180-9-1-2, x90. Fig.9. Mediocris sp., bed 6, sample
180-8-3-3, x110. Fig.10. Endostaffella shamordini Rauser-Chernousova, bed 5, sample 180-2-2,
x70. Fig.11. Plectostaffella bogdanovkensis Reitlinger, bed 7, sample 180-8-1-10, x50. Fig.12.
Eostaffellina sp., bed 5, sample 180-2-3, x80. Fig.13. Eostaffellina cf. paraprotvae Rauser-
Chernousova, bed 5, sample 180-14-12, x60. Fig.14. Asteroarchaediscus subbaschkiricus
(Reitlinger), bed 10, sample180-8-2-1, x50. Fig.15. Rugosoarchaediscus sp., bed 5, sample 180-8-
1-4, x50. Fig.16, 18. Palaeotextularia sp., 16-bed 6, sample 180-5-2-3, x40, 18-bed 6, sample 180-
5-2-10, x50. Fig.17. Consobrinella consobrina Lipina, bed 10, sample 180-8-1-7, x50. Fig.19.
Pseudoammodiscus sp., bed 6, sample 180-5-3-1, x60
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Plate 4 - Photomicrographs of the microfacies in the Lower Bashkirian in the Shert section.
Akuyuk Reef Complex. Fig. 1. Algal boundstone recrystallized, bed 5, sample 180-2, x30. Fig.2.
Algal boundstone with algae Ungdarella sp., recrystallized, bed 5, sample 180-2-4, x30. Fig.3.
Algal boundstone with algae Tubiphytes, bed 5, sample 180-2-6, x20. Fig.4. Algal boundstone with
algae Ivanovia sp., Donezella sp., recrystallized, bed 5, sample 180-2-6a, x20. Fig.5. Algal
boundstone with algae Tubiphytes sp., Praedonezella sp.,recrystallized, bed 5, sample 180-2-7, x20.
Fig.6. Algal boundstone recrystallized, bed 6, sample 180-5-1, x30. Fig.7. Algal boundstone with
Epimastopora sp., recrystallized, bed 6, sample 180-5-2-2, x20. Fig.8. Algal boundstone with algae
Tubiphytes sp., recrystallized, bed 6, sample 180-5-2-3, x20. Fig.9. Algal boundstone with algae
Epimastopora sp., recrystallized, bed 6, sample 180-5-2-5, x20. Fig.10. Algal boundstone with
algae Fourstonella aff. irregularis Mamet et Roux, Praedonezella sp., recrystallized, bed 6, sample
180-5-2-11, x20. Fig.11. Foraminiferal-algal boundstone recrystallized, bed 6, sample180-5-2-12,
x20

Plate 5 - Photomicrographs of the microfacies in the Lower Bashkirian in the Shert section.
Akuyuk Reef Complex. Fig.1. Ivanovia sp., Praedonezella sp., recrystallized, bed 10, sample 180-
8-1-5, x20. Fig.2. Foraminiferal-algal boundstone, recrystallized, bed 10, sample 180-801-11, x20.
Fig.3. Foraminiferal-algal boundstone with algae Praedonezella sp., recrystallized, bed 10, sample
180-8-1-12, x20. Fig.4. Foraminiferal-algal boundstone with algae Praedonezella sp., recrystallized,
bed 10, sample 180-8-2-2, x20. Fig.5. Foraminiferal-algal boundstone recrystallized, bed 10, sample
180-8-2-3, x20. Fig.6. Foraminiferal-algal boundstone recrystallized, bed 10, sample 180-8-2-4,
x20. Fig.7. Foraminiferal-algal boundstone recrystallized, bed 10, sample 180-8-2-5, x20. Fig.8.
Foraminiferal-algal boundstone recrystallized, bed 10, sample 180-8-2-6, x20. ®wur. 9.
Foraminiferal-algal boundstone with algae Tubiphytes, Praedonezella sp., recrystallized, bed 10,
sample 180-8-2-7, x20. Fig.10. Foraminiferal-algal boundstone with algae Dvinella sp.,
recrystallized, bed 10, sample 180-8-2-8, x20. Fig.11. Algal boundstone with algae Ivanovia,
recrystallized, bed 11, sample 180-9, x20. Fig.12. Foraminiferal-algal bioclastic grainstone,
recrystallized, bed 11, sample 180-9-11, x20. Fig.13. Foraminiferal-algal bioclastic grainstone,
recrystallized, bed 11, sample 180-9-1-5, x20. Fig.14. Foraminiferal-algal bioclastic grainstone,
recrystallized, bed 11, sample 180-9-1-6, x20. Fig.15. Foraminiferal-algal boundstone,
recrystallized, bed 11, sample 180-14-1-1, x20
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4.5 Akuyuk Section

The section is in the central part of the Akuyuk Syncline (Figure 28).

Figure 28 - Location of the Akuyuk section

Akuyuk Reef Complex has been formed in Visean and Serpukhovian. It is 70 km long and
about 600 m thick (Figure 29).

The Orgalysay formation (C;t,—C;v;) in the Akuyuk section contains chert beds and
inclusions, most likely remains of sponges. These beds of black chert contain many sponge
spicules. In-situ zoophytes are present at the top of the beds. The middle part of the formation
contains bedsof red algae (rhodoliths) suggesting a shallow water shelf and lagoon environment.

These beds are overlain by bedded deposits accumulated during a subsequent flooding
event. Many interconnected reefs were developed on a flat shelf floor forming a fore-slope of a
carbonate platform (foreset).

The Orgalysay formation is overlain by a series of bedded packstones and dark grey
limestones of the Kazanbuzar formation with rhythmicresembling the upper part of the slope (Cv,—
lower part C;v;). Orthoceratids, gastropods, small rugose corals are also present in large fauna
bioturbated accumulations. The Endothyranopsis compressa —Paraarchaedicus krestovnikovi
foraminiferal zone was identified in bedded (in-situ) sediments of the upper part of the Kazanbuzar
formation.
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Figure 29 - Akuyuk section, overview

In the studied area the reefs first appeared in the Late Visean and continued throughout
several stages. Beds with admixture of siliciclastics occur within the reef, i.e., the reef is not
uniform as it includes thin beds of crinoid-bryozoanpink and red grainstones. They contain
manybryozoan sand algae Koninkhopora, tubiphytes, as well as crinoids, brachiopods, bivalves,
ostracods, and single orthoceratids. Foraminifers were identified from bryozoanpackstones at
bottom of the reef: FEotuberina reitlingerae M. Maclay, E. crassa Pojarkov, Tubeporina sp.,
Diplosphaerina aff. inaequalis (Derville), D. magna (Pojarkov), Earlandia elegans Rauser-
Chernousova et Reitlinger, E. vulgaris Rauser-Chernousova et Reitlinger, also Endothyra sp.,
Omphalotis minima Rauser-Chernousova, O. pannusaeformisSchlykova, Omphalotis sp.,
Endothyranopsis sp., Dainellaaff.elegantula Brazhnikova, Paraarchaediscus krestovnikovi Rauser-
Chernousova, Archaediscus sp.Cementstones up the section contain, in addition to the previously
listed taxa:Salebridae, Endothyra cf. brady Mikhailov, Tetrataxis cf. angusta Vissarionova, T. sp.

Boundstones formed bybryozoans, crinoids and sponge spicules contain ostracods and single
recrystallized foraminifers. Foraminifers are most diverse in grainstones. In addition to taxa listed
above, the following specieshave been determined: Endothyra aff. similis Rauser-Chernousova et
Reitlinger, Omphalotis omphalota Rauser-Chernousova, O. wjasmensis Ganelina, O. mica
Pojarkov, O. tantilla Schlykova, O. cf. koktjubensis Rauser-Chernousova, Endothyranopsis
compressa Rauser-Chernousova, Globoendothyra sp., Mediocris sp., single Uralodiscus
cf.rotundus. N. Tchernyscheva, often Planoarchaediscus spirillinoides Rauser-Chernousova,
Pleospirillinoides Brazhnikova, Pl. paraspirillinoides (Brazhnikova), rarely Archaediscus cf.
koktjubensis Rauser-Chernousova, Ammodiscus sp.

The following taxa have been identified nearer to the upper part of the section of the reef in
crinoid grainstones: Endothyra cf. pauciseptata Rauser-Chernousova, Endothyranopsis crassa
Brady, Endostaffella sp., Dzhamansorina aff. minima (Vdovenko), Loeblichia cf. ukrainica
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Brazhnikova, Loeblichia ? sp., Neoarchaediscus ct. mutans (Conil et Lys), Eosigmoilina ? sp., that
are typical of the Serpukhovian.

Despite few foraminifera and dominance of Earlandia and Eotuberitina, the Akuyuk reef in
the Akuyuk section is dated from the ypper part of the Lower Visean to Serpukhovian. The reef
continues laterally for 15-20 km. The reef limestones are dolomitized and recrystallized.

The reefoidis composed by an alternation of beddedboundstones and massive
cementstones.The boundstone contain bryozoans, sponges, bivalves, crinoids, brachiopods,
sometimes Rugosa corals and algae, as well as layers of crinoid grainstones and packstones,
bryozoan-cinoid cementstones.

Akuyuk section description
Orgalysay formation

1. Alternation of cherty limestones, dark grey, almost black colour, thick-bedded, grainy
(turbidites) with dark grey, thin-bedded, micriticlimestones. The rocks are often recrystallized and
dolomitized. Microfacies: grainstones, mudstones, wackestones, packstones. There are Rugosa
corals, algae, rarely ostracods. Foraminifera: Parathurammina suleimanovi Lipina, Vicinesphaera
sp., Bisphaera malevkensis Birina, Toyrnaellina lobata Lipina, Toyrnayella discoidea Dain,
Septaglomospiranella aff. dainae Lipina, Latiendothyra minima Lipina, Latiendothyra latispiralis
Lipina, Latiendothyra cf. grandis Lipina, Endothyra kosvensis Lipina, Endothyra paracosvensis
Lipina, Endothyra paracrassitheca Michno, Endothyra aff. turlanica Bogush et Juferev,
Inflatoendothyra aff. maxima Lipina, Planoendothyra deserta Michno, Planoendothyra -cf.
tschikmanica Malachova, Glomospiranella cf. asiatica Lipina. Thickness is 95m.

2. Limestones, dark grey to black, thick-bedded (turbidites) with cherty nodules interbedded
withthin-bedded limestones (in-situ). The limestones contain abundant amminoids, corals (Rugosa),
andcrinoids. Foraminifera: Latiendothyra minina Lipina, Septatournayella cf. segmentata Dain,
Endothyrapara costifera Lipina, Endothyra paracosvensis Lipina, Endothyra turkestanica
Bogushet Juferev, Endothyra aff. elegia Malachova, Endothyra antiqgua Rauser-Chernousova,
Endothyrasp., Planoendothyra dainelliformis Michno, Eogloboendothyra sp., Glomospirella cf.
irregularis Moeller, Septatournayella aff. minuta Lipina, Endothyra prisca Rauser-Chernousova et
Reitlinger, Eogloboendothyra parva N.Tchernyscheva, Eogloboendothyra cf. ishimica Rauser-
Chernousova. Thickness is 35 m.

3. Alternation of, dark grey, almost black, thick-bedded grainy limestoneswith chert
(turbidites), and dark grey thin and micritic (in situ) limestones. The rocks are recrystallized and
dolomitized. There are algae rodolithsand ichnofossils Zoophycos at 222m in turbidites.
Bivalvianrudstone was found at 162.0. Foraminifera: Archaesphaera sp., Calcisphaera sp.,
Vicinesphaera sp., Parathurammina sp., Bisphaera sp., Glomospirella cf. irregularis Moeller,
Glomospirella sp., Tournayella cf. discoidea Dain, Septaglomospiranella aff. dainae Lipina,
Septaglomospiranella  primavera N.Tchernysheva, Septaglomospiranella aff. rossi Skipp,
Septaglomospiranella cf. gigantean Lipina, Septaglomospiranella aff. minuta Lipina, Endothyra
antiqua Rauser-Chernousova, Endothyra cf. costifera Lipina, Endothyra paraukrainica Lipina,
Endothyra pseudominuta Lipina, Endothyra rjausakensis N.Tchernysheva, Endothyra turkestanica
Bogushet Juferev, Endothyra taimyrica Lipina, Latiendothyra aff. typical Lipina, Inflatoendothyra
cf. maxima Lipina, Planoendothyra aff. Deserta Michno, Endothyranopsis aff. redwallensis Skipp,
Eoendothyranopsis cf. paraconvexa Brazhnikova et Rauser-Chernousova, Eoendothyranopsis
convexa Rauser-Chernousova, Endothyra aft. Aequiparva Chernysheva, Eogloboendothyra cf.
ishimica Rauser-Chernousova, Endothyranopsis aff. eocompressa Skipp, Brunsia aff. spirillinoides
Moeller. Thickness is 170m,

4. Grey limestones, with Rugosa corals, goniatites and algae. Microfacies: grainstones,
packstones. Foraminifera: Vicinesphaera sp., Bisphaera sp., Parathurammina sp., Endothyra cf.
costifera Lipina, Latiendothyra aff. latispiralis Lipina, Latiendothyra typical Lipina,
Latiendothyranopsis grandis Lipina, Septabrunsiina aff. mckeei Skipp, Plectogyranopsis sp.
Thickness is 26m.
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5. Alternation of dark grey, almost black micritic, chertylimestones, with massive grainy
limestones with algae and foraminifera. Sponge spicules and crinoids are present. The rocks are
recrystallized and dolomitized. Microfacies: wackestones, grainstones, packstones. Foraminifera:
Archaesphaera sp., Vicinisphaerasp., Diplosphaerina sp., Parathurammina sp., Eotuberitina sp.,
Earlandia cf. elegans Rauser-Chernousova et Reitlinger, Earlandia vulgaris Rauser-Chernousova et
Reitlinger, Endothyra cf. paracosvensis Lipina, Tuberendothyra sp., Latiendothyra sp.,
Globoendothyra cf. korbensis (Ganelina), GI. aff. aequiparva Tchernysheva, Plectogyranopsis aff.
eocompressa Skipp, Pl convexus (Rauser-Chernousova), Endothyranopsis compressa (Rauser-
Chernousova et Reitlinger), Dainella cf. elegantula Brazhnikova, FEoendothyranopsis sp.,
Omphalotis tantilla Shlykova, Omphalotis sp., Mediocris cf. ovalis (Vissarionova), Endostaffella
schamordini (Rauser-Chernousova). Algae Ortonella ? sp. Thickness is 98m.

Akuyuk S

6. Grey limestones, massive, crystal and recrystallized, dolomitized with detritus,
bryozoans, crinoids, algae, spicules, and single ostracods. Microfacies: wackestones, packstones.
Foraminifera: Eotuberitina reitlingerae M. Maclau, Diplosphaerina aff. sphaerica Derville,
Earlandia elegans Rauser-Chernousova et Reitlinger, Earlandia vulgaris Rauser-Chernousova et
Reitlinger, Endothyra cf. brady Mikhailov, E. cf. similis (Rauser-Chernousova et Reitlinger), E. cf.
prisca (Rauser-Chernousova et Reitlinger), E. sp., E. aff. bowmami Phillips, Latiendothyra spiralis
minima Lipina, Eoendothyranopsis cf. scitula Toomey, Planoendothyra cf. tschikmanica
Malachova, Eogloboendothyra aff. parva N. Tchernysheva, Plectogyranopsis aff. convexa Rauser-
Chernousova, Omphalotis aff. pannusaeformis Schlykova, O. omphalota Rauser-Chernousova et
Reitlinger, O. sp., Mediocris breviscula Ganelina, Endostaffella cf. delicata minima Rosovskaja,
Pseudolituotuba sp. Algae Issinella? sp., Kamaena ? sp. Thickness is 19m.

7. Limestones, bryozoans, light grey, blue and grey, massive, spotty, lumpy, green, grainy,
sometimes oolitic, recrystallized, dolomitized. At 620 m, Itheimestonesare brecciated and
recrystallized with bryozoans, rarely algae and crinoids at 620m, with single ostracods. Gastropods
are found at 570m. Bryozoans limestones are dominant. Microfacies: boundstones, cementstones,
packstones, wackestones, and grainstones. Foraminifera: FEotuberitina reitlingerae M.Maclay,
Eotuberitina crassa Pojarkov, Diplosphaerina magna Pojarkov, Earlandia minima Birina,
Earlandia elegans Rauser-Chernousova et Reitlinger, Earlandia vulgaris Rauser-Chernousova et
Reitlinger, Earlandia ? sp., Endothyra similis Rauser-Chernousova et Reitlinger, Endothyra cf.
brady Mikhailov, Omphalotis minima Rauser-Chernousova et Reitlinger, Omphalotis sp., Mediocris
cf. breviscula Ganelina, Asteroarchaediscus cf. micus Pojarkov, Tetrataxis cf. angusta
Vissarionova, 7. paraminima Vissarionova, and 7. sp. Algaelssinella ? sp., Praedonezella sp.,
Kamaena sp., and Tubus ? sp. Thickness is 310m.

8. Limestones, pinkishgrey and red, argillaceous, massive grainy deposits with bryozoans
and crinoids (crinoid carbonate sands). Microfacies: packstones. Foraminifera: Earlandia elegans
(Rauser-Chernousova et Reitlinger), Palaeonubecularia fluxa Reitlinger, Chernyshinella ? sp.,
Septaglomospiranella ? sp., Endothyranopsis cf. compressa (Rauser-Chernousova et Reitlinger),
Omphalotis tantilla Schlykova, Omparaturkestanica (Pojarkov et Skvortsov), Mediocris cf. ovalis
(Vissarionova), Forschia sp., Tetrataxis cf. izhimica Durkina, T.aperta Conil et Lys, Tobtusa
Malachova, T. sp., Valvulinella cf. angulata Brazhnikova. Algae Cuneiphycus aff. texana Johnson
Koninkhopora. Thickness is 30m.

9. Limestones, light grey, blue and grey, massive, grainy, recrystallized dolomitized with
bryozoans, crinoids, brachiopods, containing large thick-walled ostracods, sponge spicules, rarely
gastropods. Microfacies: cementstones, boundstones, packstones, wackestones. Foraminifera:
Archaesphaera magna Suleimanov, Diplosphaerina sp., Earlandia elegans Rauser-Chernousova et
Reitlinger, E. vulgaris Rauser-Chernousova et Reitlinger, Omphalotis cf. minuta Simonova, Om.
aff. pannusaeformis Schlykova, Om. sp. ,Archaediscus ? sp., Planoarchaediscus paraspirillinoides
Brazhnikova, Tetrataxis digna Grozdilova etLtbtdeva, T. cf. angusta Durkina. Algae Kulikia sp.,
Issinella sp., Koninckopora cf. tenuiramosa Wood. Thickness is 120m.
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10. Limestones, grey, blue and grey in places, massive, grainy, recrystallized, dolomitized
with bryozoans, algae, brachiopods, crinoids, and single ostracods. Microfacies: packstones,
wackestones. Foraminifera: Eotuberitina reitlingerae M. Maclay, Diplosphaerina aff. inaequalis
Derville, D. sphaerica Derville, D. mastopora Derville, Polysphaerinella sp., Earlandia vulgaris
(Rauser-Chernousova et Reitlinger), Lituotubella magnaRauser-Chernousova, Haplophragmella
aff. tetraloculi Rauser-Chernousova, Endothyra cf. pauciseptata Rauser-Chernousova, En. cf.
similis (Rauser-Chernousova et Reitlinger), Endothyranopsis cf. compressa Rauser-Chernousova,
Omphalotis ct. minuta Simonova, Om.omphalota Rauser-Chernousova et Reitlinger,
Om.wjasmensis Ganelina, Om. Mica Pojarkov, Om. tantilla Schlykova, Om. cf. koktjubensis
Rauser-Chernousova, Parastaffella struvei (Moeller), Eostaffella cf. constricta Ganelina, Mediocris
breviscula Ganelina, Uralodiscus rotundus Tchernysheva, Planoarchaediscus spirillinoides Rauser-
Chernousova, Pl. paraspirillinoides Brazhnikova, Archaediscus koktjubensis Rauser-Chernousova,
Asteroarchaediscus cf. ovoides Rauser-Chernousova, Neoarchaediscus cf. mutans (Conil et Lys),
Rugooarchaediscus ? sp., Eosigmoilina sp., Forschia sp., Pseudoammodiscus sp., Cribrostomum
sp. Algae Koninckopora cf. tenuiramosa Wood. Thickness is 140m.

11. Limestone, light grey, blue and grey, massive, grainy, recrystallized and dolomitized
with bryozoans, brachiopods, ostracods, rarely gastropods. Foraminifera: Diplosphaerina cf.
maljavkini Mikhailov, D. sp., Tuberitina cf. collosa Reitlinger, Eosigmoilina cf. explicate Ganelina.
Microfacies: boundstones, packstones. Thickness is 80m (Figures 30, 31).
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Figure 30 - A) Middle Visean through Serpukhovian Akuyuk Reef Formation, Akuyuk section.
Mounds developed on the top of deep ramp or slope strata (lower left) during a sustained relative sea-level
rise (second-order). Aggradational and progradational geometry is considered to have developed during
smaller-scale sea-level fluctuations (third order). Mound beds have depositional dips up to about 25°. B)
Toe-of-slope mound complex. Slope boundstone (bs) (massive wedge to right of photo above man’s head)
changes facies downslope (left of photo) into a thin-bedded, crinoid-rich packstone and argillaceous lime
mudstone (cri). Photo shows that this boundstone-to-crinoid facies change prograded over an underlying
boundstone-to-crinoid facies unit (cri) near man’s hand. Man’s feet are on an older massive wedge of
boundstone facies (obs). C) Bedding-plane view of articulated crinoid stalks found in toe-of-slope mound
facies downslope from boundstone facies (same location as in Part B). Articulation and shale content
suggests that the toe of slope was well below deep storm wave base. D) Sponge— Tubiphytes (?)—algal—
bryozoan boundstone facies. Radiaxial calcite (white and gray lining) fills most of the pore space. E)
Sponge—Tubiphytes (?)—algal-bryozoan boundstone. Large stromatactis void filled with equant calcite spar.
F) Bryozoan cementstone. Rock fabric is composed exclusively of bryozoan fronds and radiaxial fibrous
calcite cement. (Cook et al., 2002)
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Figure 31 - A) Middle Visean through Serpukhovian Akuyuk Reef Formation, Akuyuk
section. Transverse section through Amblysiphonella-like sponge in mound boundstone. Tip of
pencil for scale. B) Possible calcified siliceous sponge in mound boundstone. C) Coiled nautiloid in
mound facies. D) Orthoceroidnautiloid in mound facies. Tip of pencil for scale. E) Neptunian dike
near toe of slope in mound. Clasts in dike coated with fibrous marine calcite cement. Tip of pencil
for scale. F) Low-angle cross-bedded crinoid grainstone facies on top of mound complex near the
Upper Visean—Serpukhovian boundary. This suggests that the mounds developed stratigraphically
upward into water depths above storm wave base. (Cook et al., 2002)

Figure 32 shows bed lithology and distribution offoraminifersand conodontsin the Akuyuk
section.
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Plates 1-5 show photomicrographs of microfacies, foraminifer sand other fossils in theAkuyuk
section.
Plate 1

176



Plate 2
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Plate 3
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Plate 1 - Photomicrographs of the foraminifera and microfacies in the Lower Visean in the
Akuyuk section.Upper Orgalysay and Kazanbuzar Formation. Fig. 1. Earlandia elegans (Rauser-
Chernousova et Reitlinger), bed 5, sample 7001-0-3-1, x30. Fig. 2, 3. Earlandia vulgaris (Rauser-
Chernousova et Reitlinger), 2- bed 5, sample 7001-0-8, x70, 3- bed 5, sample 7001-0-9, x100. Fig.
4. Plectogyranopsis convexus (Rauser-Chernousova), bed 5, sample 7001-0-1, x120. Fig. 5.
Mediocris breviscula Ganelina, bed 6, sample 7001-1-1-2, x120. Fig. 6. Omphalotis sp., bed 5,
sample 7001-0-2, x160. Fig. 7. Endothyranopsis compressa (Rauser-Chernousova et Reitlinger),
bed 5, sample 7001-0-3-2, x100. Fig. Mediocris cf.ovalis (Vissarionova), bed 5, sample 7001-0-33,
x150. Fig. 9. 1- Earlandia vulgaris (Rauser-Chernousova et Reitlinger), 2-Globoendothyra cf.
korbensis (Ganelina), bed 5, sample 7001-0-6, x100. Fig. 10. Endostaffella schamordini (Rauser-
Chernousova), bed 5, sample 7001-0-5, x100. Fig. 11. Omphalotis sp., bed 6, sample 7001-1-3-1,
x125. Fig. 12. Endothyra cf. brady Mikhailov, bed 6, sample 7001-1-3-2, x80. Fig. 13. Endothyra
cf. prisca (Rauser-Chernousova et Reitlinger), bed 6, sample 7001-1-3-3, x150. Fig. 14.
Endostaffella cf. delicata minima Rosovskaja, bed 6, sample 7001-1-1-3, x120. Fig. 15. Endothyra
cf. similis (Rauser-Chernousova et Reitlinger), bed 6, sample 7001-1-1-1, x140. Fig. 16.
Foraminiferal-algal packstone, with Orfonella ? sp., recrystallized, bed 5, sample 7001-0-4, x20.
Fig. 17. Foraminiferal-algal bioclastic grainstone, with algae Issinella ? sp., Kamaena ? sp.,
recrystallized, bed 6, sample 7001-1-14, x20

Plate 2 - Photomicrographs of the foraminifera in the Visean and Serpukhovian in the
Akuyuk section. Akuyuk Reef Formation. Fig. 1. Diplosphaerina sp., bed 11, sample 7001-48-4a-2,
x120. Fig. 2. Tuberitina cf. collosa Reitlinger, bed 11, sample 7001-48-4a-1, x60. Fig. 3, 4.
Diplosphaerina cf. maljavkini Mikhailov, 3- bed 11, sample 7001-46-3, x110, 4- bed 11, sample
7001-46-1-2, x110. Fig. 5. Earlandia vulgaris (Rauser-Chernousova et Reitlinger), bed 10, sample
7001-44-1-3, x110. Fig. 6. Earlandia elegans (Rauser-Chernousova et Reitlinger), bed 8, sample
7001-35-1-16, x30. Fig. 7. Earlandia ? sp., bed 7, sample 7001-7-2-2, x130. Fig. 8. Lituotubella
magna Rauser-Chernousova, bed 10, sample 7001-44-1-2, x80. Fig. 9. Palaeonubecularia fluxa
Reitlinger, bed 8, sample 7001-3 5-1-11, x100. ®wur. 10. Mediocris cf. ovalis (Vissarionova), bed 8,
sample 7001-33-3-2, x100. Fig. 11. Mediocris cf. breviscula Ganelina, bed 7, sample 7001-3-4,
x150. Fig. 12. Omphalotis paraturkestanica (Pojarkov et Skvortsov), bed 8, sample 7001-30-2-2,
x80. Fig. 13. Endothyra cf. similis (Rauser-Chernousova et Reitlinger), bed 10, sample 7001-44-3-
6, x90. Fig. 14. Endothyranopsis ct. compressa (Rauser-Chernousova et Reitlinger), bed 8, sample
7001-35-1-5, x130. Fig. 15. Omphalotis tantilla Schlykova, bed 8, sample 7001-35-1-10, x120. Fig.
16. Parastaffella struvei (Moeller), bed 10, sample 7001-44-1-5, x100. Fig. 17. Eostaffella cf.
constricta Ganelina, bed 10, sample 7001-44-1-16, x90. Fig. 18. Chernyshinella ? sp., bed 8,
sample 7001-35-1-2, x100

Plate 3 - Photomicrographs of the foraminifera in the Visean and Serpukhovian in the
Akuyuk section. Akiyuk Reef Formation. Fig. 1. Septaglomospiranella ? sp., bed 8, sample 7001-
28-1-12, x50.Fig. 2. Haplophragmella aff. tetraloculi Rauser-Chernousova, bed 10, sample 7001-
44-1-1, x30. Fig. 3, 4. Forschia sp., 3- bed 8, sample 7001-35-1-12, x50, 4- bed 10, sample 7001-
44-3-1, x80. Fig. 5. Forschia ? sp., bed 10, sample 7001-44-3-8, x25. ®wur. 6. Archaediscus ? sp.,
bed 9, sample 7001-38-5-2, x30. Fig. 7. Asteroarchaediscus cf. ovoides Rauser-Chernousova, bed
10, sample 7001-44-1-8, x100. Fig. 8. Rugooarchaediscus ? sp., bed 10, sample 7001-44-1-11,
x100.Fig. 9. Eosigmoilina sp., bed 10, sample 7001-44-1-12, x100. Fig. 10. Eosigmoilina cf.
explicate Ganelina, bed 11, sample 7001-48-1-1, x70. Fig. 11. Cribrostomum sp., bed 10, sample
7001-44-3-5, x100. Fig. 12, 18. Tetrataxis paraminima Vissarionova, 12- bed 7, sample 7001-26-3-
2, x90, 18- bed 7, sample 7001-30-3-2, x50. Fig. 13. Tetrataxis sp., bed 7, sample 7001-26-3-4,
x50. Fig. 14. Tetrataxis angusta Vissarionova, bed 7, sample 7001-27-1-3, x50. Fig. 15. Tetrataxis
cf. izhimica Durkina, bed 8, sample 7001-28-1-1, x80. Fig. 16. Tetrataxis aperta Conil et Lys,bed 8,
sample 7001-30-21, x80. Fig. 17. Valvulinella cf. angulata Brazhnikova, bed 8, sample 7001-30-24,
x60. Fig. 19, 20. Tetrataxis obtuse Malachova, 19- bed 8, sample 7001-35-1-4, x70. 20-bed 8,
sample 7001-30-3-4, x80
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Plate 4 - Photomicrographs of the foraminifera and microfacies in the Upper Visean and
Serpukhovian in the Akuyuk section. Akiyuk Reef Formation. Fig. 1. Tetrataxis digna Grozdilova
et Lebedeva, bed 9, sample 7001-38-5-3, x100. Fig. 2. Tetrataxis sp., bed 8, sample 7001-30-3-5,
x60. Fig. 3. Boundstone recrystallized, dolomitized, withalgae and crinoids,bed 7, sample 7001-7-2-
1, x60. Fig. 4. Bioclastic grainstone, with algae Issinella ? sp., recrystallized, dolomitized, bed 7,
sample 7001-9-1-1, x20. Fig. 5. Bryozoan-crinoidal boundstone recrystallized, dolomitized, with
foraminifer sand algae, bed 7, sample 7001-11-1-1, x20. Fig. 6. Bryozoan-crinoidal boundstone,
recrystallized, dolomitized, with foraminifers and algae, bed 7, sample 7001-11-1-2, x20. Fig. 7.
Boundstone recrystallized, dolomitized, with foraminifers and algae, bed 7, sample 7001-18-1, x20.
Fig. 8. Boundstone recrystallized, dolomitized, with crinoids, algae, bed 7, sample 7001-26-3-3,
x20. Fig. 9. Boundstone recrystallized, dolomitized, with foraminifers and algae, bed 7, sample
7001-27-1-2, x140. Fig. 10. Boundstone recrystallized, dolomitized, with bryozoans and algae
Praedonezella sp., Kamaena sp., bed 7, sample 7001-27-2-1, x20. Fig. 11. Boundstone
recrystallized, dolomitized, with algae Praedonezella sp., Kamaena sp., bed 7, sample 7001-27-2-3,
x20. Fig. 12. Bioclastic wackestone with algae Tubus ? sp., recrystallized, dolomitized, bed 7,
sample 7001-28-2-1, x20.Fig. 13. Bioclastic wackestone with foraminifers, crinoids, ostracods,
recrystallized, bed 8, sample 7001-30-1-1, x20. Fig. 14. Packstonerecrystallized, dolomitized, with
pelmatozoanand algae, bed 8, sample 7001-30-1-2, x20. Fig. 15. Bryozoan-crinoidal packstone
recrystallized, dolomitized, bed 8, sample 7001-30-2-5, x20

Plate 5 - Photomicrographs of the microfacies in the Upper Visean and Serpukhovian in the
Akuyuk section. Akiyuk Reef Formation. Fig. 1. Bioclastic packstone, recrystallized, dolomitized,
withbryozoa, foraminifers, algae Cuneiphycus aff. texana Johnson u ap., bed 8, sample 7001-30-3-
1, x20. Fig. 2. Bioclastic packstone, recrystallized, dolomitized, with foraminifers and algae
Cuneiphycus aff. texana Johnson, bed 8, sample 7001-30-3-3, x20. Fig. 3. Bioclastic wackestone,
recrystallized, dolomitized, withalgae and crinoids, bed 8, sample 7001-30a-2-1, x20. Fig. 4.
Bioclastic wackestone, with crinoids, brachiopods and bryozoa, recrystallized, dolomitized, bed 8,
sample 7001-30a-3-1, x20. Fig. 5. Wackestone, recrystallized, dolomitized, withalgae,
bryozoanandcrinoids, bed 8, sample 7001-30a-3-2, x20. Fig. 6. Packstone, recrystallized,
dolomitized, with bryozoans, algae, bed 9, sample 7001-35-2-1, x160. Fig. 7. Packstone, with algae
Koninckopora cf. tenuiramosa Wood and pelloid, recrystallized, dolomitized, bed 9, sample 7001-
35-1-15, x20. Fig. 8. Packstone, with algae Koninckopora cf. tenuiramosa Wood u Kulikia sp.,
recrystallized, dolomitized, bed 9, sample 7001-35-1-9, x20. Fig. 9. Bioclastic Packstone, with
crinoids, recrystallized, dolomitized, bed 9, sample 7001-35-3-1, x20. Fig. 10. Wackestone with
spongia, ostracods, bed 9, sample 7001-38-5-1, x20. Fig. 11. Boundstone recrystallized,
dolomitized, withcorals, bed 9, sample 7001-40-2-2, x20. Fig. 12. Boundstone recrystallized,
dolomitized, with algae Issinella sp., bed 9, sample 7001-40-2-4, x60. Fig. 13. Foraminiferal-algal
grainstone,with algae Koninckopora cf. tenuiramosa Wood, recrystallized, dolomitized, bed 10,
sample 7001-44-1-6, x50. Fig. 14. Foraminiferal-algal grainstone, with algae Koninckopora cf.
tenuiramosa Wood, recrystallized, dolomitized, bed 10, sample 7001-44-1-14, x60. Fig. 15. Algal-
bryozoan boundstone, recrystallized, dolomitized, bed 11, sample 7001-48-6-1, x20
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CONCLUSIONS

This guide book presents information of biostratigraphy and lithologyof the sub-reef, reef and
post-reef deposits in the Karamurun, Zhanakorgan, Aktobe, Akuyuk and Shert sections of the
Bolshoi Karatau mountains (Southern Kazakhstan). Biostratigraphic subdivisionis based on
foraminifers in accordance with the decisions of the Regional Stratigraphic Committee
(Carboniferous Subcommittee). Diverse foraminiferal assemblages foundin turbidites are likely to
bereworked. There fore, the zonal assemblages were identified based on the first appearances of
younger forms and were compared with the assemblages from in-situ deposits. The studied sections
contain important stratigraphic boundaries. The Devonian-Carboniferous boundary is placed at the
base of the Tournaellina pseudobeata-Chernyschinella foraminiferal Zone and was recognized in
the Karamurun section. The Tournaisian-Visean boundary has been recognized in the Zhanakorgan
and Akuyuk sections based on the presence of the Eoparastaffella simplex- Eoendothyranopsis
(Eblanaia) michoti Zone. Lower and Upper Visean boundary beds are recognized in the Aktobe and
Zhanakorgan sections based on the presence of the Endothyranopsis compressa - Paraarchaediscus
krestovnikovi zone. The Visean-Serpukhovian boundary is based on the Neoarchaediscus
postrugosus —Janischewskina delicata foraminiferal zonein the Aktobe and Zhanakorgan sections.
The Mid-Carboniferous boundary has been recorded in the Shertsection based on the presence of
the Plectostaffella bogdanovkensis foraminiferal zone. The refinement of the established boundaryis
a continuous process, because new data and further study of the boundary beds is required for their
clarification.

Reef formation processes and its evolution in the north-western regionsof the Bolshoi
Karatau Mountains have been reviewed based on five reference sections: Karamurun, Zhanakorgan,
Aktobe, Akuyuk and Shert. Three levels of reef formation are recorded in these sections. Theirage
has been determined based on foraminiferal assemblagesas Late Famennian and Early Tournaisian,
end of Early Visean and Late Visean-Serpukhovian and Bashkirian. Two of these levels
havepotential for oil deposits. Similar reef formations are widely distributed in south-eastern
Karatau and Talass-Ugam region, but they have not been studied in detail. Their further study is
required.

The photographic platesin this guidebook demonstrate characteristic foraminifera, algae and
lithological varieties of rocks in Karamurun, Zhanakorgan, Aktobe, Akuyuk and Shert sections.
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