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YACTb I

NTOZMOCKOBHUWI
KAMEHHOYTONbBHHINE BACCEIDH
1. TEOTPA®O-3KOHOMAYECKAA OYEPK PAMOHA ¥ 3AJIAYM SKCHYPCUM

[IOIMOCKOBHHI KaMeHHOYTOAbHHI GacceilH 3aHMMaeT TEDPPMTUPUD
pAia UEHTpaIbHHX obxacTelt eBpomelickoil wactu CCCP. I[IpuMepsO B
[IeHTpPe €P0 HAXOUMTCH MUCKOBCKAS OOAACTb M CTOXMUA UCCP  MOCKB&.
PaitoH KCKYDPCUM K LTy OT MOCKBH 4 X0 Tyl pacroiaraeTcd MexLy
56 u 53° cepepHod mAPOTH (PHC.1).

Tuzporpalus u Oporpapus. K cesepy OT MOCKBH OCHOBHO# BOZHOU
apTepUell ABAAETCH Boura, a K OTY - ee HpaBHil NPUTOK OKa. Ha wro-
BOCTOKE GaCCeiiHa HaXOUATCH MCTOKK -D.joH. Pelbed DaBHHHHHIA, XOX-
MHGTHA, C MHOPOUKCIGHHHMY OBDaraMy ¥ MaJeHbKMMA peuramu. K sana-
Iy ¥ ceBepo-3alady OT MOCKBH pacnoiaraeTcs CMOJNeHCKO-MOCKOBCKas
BO3BHUEHHOCTb, COCTOAWAsA M3 DAJa TDALOOCDa3HHX M IlIaTOOOCPa3HHX
MODEHHHX MACCHBOB, B3HAUATEALHO nepepavcTaHHHX 3po3dei. Cpenmne
a6COJOTHHE OTMETHYM MeXKypeuui owoJo 220-240 M, #uHOoTAZa XOo 300 M.
K BOCTOKy OT MOCKBH HpOCTHpaeTcd MedepCHasd HM3MHA C aGCOJOTHHME
OTMETKaMU OKOJO 120-100-80 M. K w©or'y oT OKM, T'Ie DPaCIOJOXeHa
CpefEepyccKas BO3BHIZHHOCTE, aOCOJNWTHHE OTMETKA BOJIODA3JENOB O
240-260 M.

KauMaT YMEDEHHOKOHTHHEHTAAbHHII., 3¥M3a (C CYTOYHHMM TeMnepa-
paTypamu OT ->O i ¥ HH#e) OPOJOULXRAETCH ¢ KOHLA HOAOPR A0 BTOpOid
NOJOBMHN MApTa. JeTOM HOYHHE TEMNEepaTypH OKOXO 10-120, a JHeBHHE
18-200, B OTHCAbHHE ILHU MWHA ¥ Hoid - KO 28-300, peIxo JOo 35°u.
KoauuecTBO OCaZKOB KoJeOieTcd OT 500 no 650 MM B TOX, YyBeAH-
YMBAfiCh C WPO~BOCTOKa HA CeBepo-3amalf.

MOCKOBCKafA M NpHieTawijie K Heu OOIaCTH SABIAKTCH LEHTDAaIbHH-
MY NPOMHIUIGHHHMM DalOHAMM CTPAHH C BHCOKODA3BUTHM MAaWMHOCTDOCHM-
M, XMMUUYECKKM M TEKCTUIbHWM NDOM3BOACTBOM. B TyJabCckO#d, Hagyme-
KOii; P3aHCKO# M UMOJGHCKOM ObJNacTaAXx HoGdBaeTcs OypHil yroib, sa-
IeraonUii B yIJIeHOCHOW TOJuEe HUXHETO KapOoOHa (HUXHee M CcDelHee
BM3e). YTOJbHHE TUIACTH OTKDHTH eue B 1772 Ir'.; ¢ 1355 T'. Hauyalach
CHCTEeMaTHYEeCKas Jo6Hua. ji0 OKTAGDBCKON PEeBOJWIMMA B HE UOJLIOM KO-
JAYECTBe TPUMUTUBHHWX MAXT €XETOLHO LOUWBAJA4 OKOJO 300 THC.T. Bo

BDEMA TPAKAAHCKOA BOUHH M MHOCTDAHHO! MpTepmsnumm 1913-1921 Tr.
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MOAMOCKOBHNH yroXbHHA Caccedil i SNMHCTBHHHM MCTOUHHKOM TOLIEBA
A¥g XeEOSHHX IODOT, HDOMHENEHHOCTH M TODONOB LEHTDAaABHHX OCXa-
creif.s B 1921 I'. OHIO JOOHTO 712 .THC.T. [lOCAe NONHOH PEKOHCTDYH-
MM ¥ 3aKiafKH PAJA KDYNHWX DAXT JOCHuYa yras ¥ 1941 T. ROCTHrIa
yxe 9949 THC.T.

B OKTAOpe-Zekabpe 1941 I. yroubHHii Gacceill Ol 3axsaueH Ja-
EMCTCEOU apuneu, MHTaBMBHACH OKPYXMTh MOCKBY C ®ra u LoweXmei no-
qTE X0 r.KamupH. [03.1:£:3:0] HOHprnap KpacHoit ApMuu 27 HOsOps pas-—
GHEX TAHKOBYD apMup I'yaepuaHa 0L Kamupoii, a yAapH K cesepy OT
MOCKBH 5-6 A@KaGpsa ONDOKMHYXM JaUACTCKKA QPOHT X 3aCTaBRAM Bpa-
XEeCKyD apMHD OTCTYNHTH.

B IloAMOCKOBHOM Gaccelise BO BpeMd Boeaaux.xeﬁcrauﬁ 6HAO DAz~
py®eHO GOELEMECTBO MAXT ¥ [OCEIKOB. OXHAKO yTroXbHas TDOMHEIIE H~ -
HOCTb OHIa OHCTDO BOCCTAaHOBXEHa, 4 B ceHTAbpe 1942 r. wecsuHas
KO(HYA yxe NDeBHCHI3 KOBOSHHHH YDOBEHb. Cetiuac M B Gakxaiitye I'O-
X, YUMTHBad OTpaHMUSHHHE 3aIlacH, eXeroijsas AO0HUYa yrag B Il0ZMO-
CHOBHOM OacceifiHe ompeleleHa B 30 MIH.T. JTOILb ACLOLB3YETCE HA
pAXe KDYTHWX 3XSKTPOCTAHIWI, CHAGRADIMX 3HeNTUS’ NeHTPANbHHE
paiionu .

Kpoue yTAA Ha TeppuTopMM CaccediHa ZOOHBAETCA COLb (cuaaxu—
HaMM, B. B4Je MCKYCCTBEHHOTO DAaccola U3 HeBOHCKAX OTAOXKEHHMI) ,
runc (WaxToi W3 [OTPAHMUHHX TONE ASBOHA M KAapOOHA), OT'HEYTIODHHE
TEHEN, OypHii XSJIOSHAK, CTEHONbHHE NOCHM, CepHHR KojdueXaH, JOCLO-
puTH (WDCKEE), DasiidyHHe CTPOATEelNbHHE MaTepHadH . /13BECTHAKU (HU-
XHEeTO M CpefHero KapUoHa) UCNOAB3YRTCA RIA LIEMEHTHON MPOMUILIeH-
HOCTH. BeXHe M3BeCTHAKA CpelHero kapOoHa AOOCWBAJACH B OKPECTHO-
CTAX MOCKBH yxe ¢ X1Y Bera 4 Ohi# OCHOBHHM MaTeDHaIoM I CTPOU~
TeXLCTBA JOMOB, LeDHBeil, ABODLOB. OTCONA ¥ MPOM3OWIO Ha3BaHME
"ljocKBA GelOKaMeHHAd". PA3HOBMAHOCTA ILIOTHHX M3BECTHAKOB UCIOILb-
30BaHH JUS OGIMLOBKA CTAHIM! MEeTDONOIMTEHA.

CTpaTHrpapup ¥ AUTOJOTHIO KAapOoHa PyccKOi ILIATYODMH M3YYaJM
HEeCKOUbKO NOKOJEHW DecJOToB. Bce TOMMM HUXHETO, CDEHEro # Bep-
XHETO KapGoHa, OCHell MOWHOCTBI 10 600 M, L8TalbHO A3YYEHEH 4 Da3-
AeNeHH Ha TODW3OHTH, CBMTH ¥ CJOW, MOMHOCTBO MHOTIA BCeTo 3-5 M.
CTpaTMrpafMd KapOoHa, paspaboTaHdas B 110MOCKOBHOM 0acceuHe,
ABENACh B 3HAUATEXbHON YACTH OCHOBOH OGuen cTpaTUrpapMuecKoit
cxesd KapGoHa, NpUBRATOU B CCCP. C HEW CONOCTABIADTCA OJHOBO3pa-
cTHHe OTIORSHAS He TOXBKO IpYrMx pailosos CCCP, HO M XDYTHX 4Ya-
cYeii 3eMHOTO mapa. Ha mpumepe liOIMOCKOBHOTO 6acceilHa ycHeiuHo pe-
WoHH MHOTMe BOMPOCH TeHe3Mca KapOOHATHWX M TepPUTEeHHEX YTJIeHOC-
BHX OTIOXGHHi, & TAKXe CTDOSHMA M OODA30BAHMA yrieu 4 YTOIbHHX .
NEACTOB, JEeTadbHHX NaleoleorpaplueCHUX NOCTPOSHHH .
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HaMeHHOYTOXbHHE OTIOKSHMA LEHTPaAbHHX pafioHoB empomeficroR
qacTH CCCP He MOABEpPralfch TOPOOGPa30BaTeAbHHM IPOLECCAM M CO-
XD2aHHKIACh B MaJOM3MEHSHHOM BuJe (Hanlp., INacTHYEHe T'IMBH, Dec-
KM), YTO [O3BONRET RAaGIDAATh B HAX MHOI'ME "NepBOsIaHuHe" YODPTH .

[IOAMOCKOBEH KapOOH IOCTOAHHO NDHBIGKAOT BHUMAHME OTEYeCT—
BEHHHX K MHOCTDaHHHX yuewWHx. B 1897 r. B [loAMOCKOBBHHY Gacceiim
BHE3Xald IKCKYDCHUU TeOJOT'0B ~ yYaCTHMKOB JII MexIyHapOXHOTO I'eoX0-
THUYECKOTO KOHI'DECCa, NPOXOJUBHETO B POCCMH (DYKOBOJNMA SKCKypDCN-
el U.H.HumaTHE, Nikitin, 1897). Bo BpeMs XYIl MeXAyHapOLHOTO
IeOJCTHUECKOT'0 KOHIpecca (MockBa, 1937 ) C PAKONX Pa3pe30B Hap-
0OHa O3HAKOMMJIACH T'DyINa KPyNHe#IMX NaleOHTOAOTOB M CTPATHIDa-
OB M3 pa3HHX CTpaH (cM. HBenoB u Ap., 1937, 1938).

3azayaMy HacTOAWEHd IKCKYDCUM ABAADTCA: 1)03HAKOMIGHHE CO
CTPaTUTPaJMEn, PayHOW W JATONOTMEN DANA OCHOBHHX Da3DE30B HME-
HEero (TypHe, BM3e M HaMOD), CDellHero (MOCHKOBCKHMN fpyC) M Bepx—
HEeT'0 KapooHa (HKACMMOBCKMA W TReAbCKUK ADYCH) B LEHTDadbHOR
OKHOW UYACTH MOCKOBCKO# CHHEHIUM3H; 2)06CYXIeHHe BONDPOCOB CTPATE-
rpayMn, falMaibEHX M3MEHEHM) M NaleOreorpafMy OTHEAbHHX I'OPH3OH~-
TOB, YCAOBH{ 3aleTaHW ¥ CTDPOSHMA YTOJbHHX ILIACTOB, BONPOCOB O
rpaBduax OTICJHOB M RPYCOB.

OCMOTD OG"eKTOB HaM@UYeH B OCHOBHOM B CTpaTHIpaiMuecKOl mo-
CAeZ0BATEABHOGTY ~ OT MNOTPAHUUHHX TOAN AeBOHa-KapOOHAa IO BEpX—
HEeTO KapOOHa BHIANUMTEALHO. -

[I. TSCICTVHECHOR ¥ TERTOHWYECKOW TQJQumHUE PAWOHA

PailOH DacHOJOKEH B WIU-330AKHOR YacTH MOCKOBCHON CHHOKEM-
34 ~ KDyNHOU LaZeO30ACKOM CTDYKTYDH, 3anuMamuell Bco LeHTPaAbBYD
4aCTh PyCCKOM LAATLODMH. B 3TOM paitoHe, KaK ‘W BOOGWE Ha CHAOHAX
CHHEHIU3H, MOWHOCTb OCALOYHOTVU YexXlda, CUONSHHOTO YeTBEDTHUHHME,
HEOPCHOBHMU, MEIOBHMM, WDCKUMH, KAMEHHOYTOABHHMA, ISBOHCKUMM,
@ ceBepHee MOCKBH TaKXe DaHHeNaueO3OWCKHUMM M 1103 HEIpOTepO3Ook-
CHAMn OTLOXSHUSMU, RO3ZPACTAET C Wro-3aNafia Ha CEeBEPO-BOCTOK OT
400-5CC 10 1600-1800 M; ‘B UEHTPAILHOY YaCTH CHHERIM3H OHA
YBOUAUYMBACTCH MO 5~3,5 THC. M. B OTJeJdbHHX Y3KUX TpaceBo-
OUpa3HHX NPOTULAX - aRsaKOTeHaX -~ lauedMCKOM (DaiOH KOXOMHH -
PA3aHu) 4 [lOAMOCKORHOM (¥ BOCTOKY OT MOCKBH ), -~ 3aNOAHEHHHX DH-
LeACKUMY OTIOKSHMAMA (BEDXHU) NMPOTEPO30H), MOWHOCTB 0CAIOYHOM
TOALM LOCTUTAET 4,5=5 KM.

HaMeHHOY POJIbHEE OTJIOMSHNA MOHOKIMHALBHO NafalT Ha CEBEpO-
BOCTOK, K UGHTDY CAHEKIH3H, B CBABK C YEM B 3TOM HANDEBISHUN




NOSBAFLTCA BCS 60Jee BHCOKU® TOPHBOHTH Hap6oHa (puc.2), a Mou-
HOCTB COXpaHMBDEHCH OT [peIME3030MCKOTO pa3MuBa UacTH KaMe HHO-
YTOXbHHX OTHORESHU{ BO3pDacTaET oT 0 Zo 450-500 M. CpelHff BeJnuu-
Ha NajeHAs ~ OKOJO 2 M Ha 1 KM ("7 yrAOBHX MMHYT), CIOHAKO naleHue
‘370 HepaBHOMEDHO. KaK yXe IaBHO GHIO yCTaHOBAEHO B.A.KyKOBHM,
BHISAADTCS OUeHb MOJOTHE YUaCTHH (¢ nagesmeM 0,5 - 1 M Ha 1 HM),
pa3jiedeHHHE (IeKCYyROOUDPa3 HHMHK neperuntaMu C aMILIUTY GO B HECHKOIb-
KO JeCsTHKOB MeTDOB u'Benuquﬁoﬁ DaneHAs A0 10 ¥ Colee METDOB Ha

1 kM. Taxas "ecryneHuaTan" CTDYKTYDa 0CaLOYHOTO ueXJia oTpaxaeT
GROKOBYD CTDYKTYDY KDUCTaJIIAUe CKOT'O (y HAAMeHTa .

QIeKCypOOGpasHHe Meperule JacTo OCHOKHEHH JOKAJbHHMM TEHK-
TOHAUSCHAME NONHATHAMK ¥ NEeNeXonsT B Baxo06PAsHWE BOHY TIOJHATH ,
HaHGoAee KDYNHHE W3 HOTODHX - Raxyxcxo—ﬂyrunﬁcxaﬁ M ap. - Ipo-
cIeXeHH Ha DAcCTOSHME 100-150 KM. KpynHee BalooOpa3HHe 30HH [OA-
HATHI - KoaoMeHCKO-lRRuxas M 3apaficko~-C TApOXNIOBCKAS - pa3BUTH
TaKxe BIOJb CEBEPO-BOCTOYHOTO X OrO-3anafHor0 G0PTOB [lauelMCKO-
70 aBIAKOT@HA, 5TH BOHH COCTOAT W3 OTHEJbLHHX KyTo#oB ¥ Cpaxuad-
‘Tlﬂllﬁaﬂeﬁ, HauGoLee KDYIHHE M3 KOTOPHX HMEDT JiMHeiHHe Da3MepH
Lo 20~25 KM IpM aMIAMTyAe KO HEeCHKONBKHX INECATKOB METPOB. JOKalib—
HHe TIOXHATHAA TAKOTO Xe THIa HHOTIA BCTpEUanTICA ¥ 3a Npejelami
BaNOOUDA3HHX 3OH.

GOPMHDOBAHKE 3TUX CTPYHTYD HE 6HXO ONHOBPEMEHHHM IDOLECCOM.
HeKOTOpHE U3 HMX, HSCOMHEHHO, CYWESCTBOBAIN yxe B KapOOHE, HO 3Ha-
g@TelbHad 4YacThb CHoOpMMDOBANach B fnocleKaMeHHOy POJbHOe BDEeMA U
He OTpaxaeTcs CKOAbKO-HUOYIDb 3aMeTHO HA JalMAX ¥ MOWHOCTH HaMeH-
HOYTONbHHX OTXOXE HM «

{l. CTPATWTPA®UH KAPBOHA WKHOW YACTI MOCHOBUKUU CUHEHJMBH

KapGoH B OXHOM UACTH MOCKOBCKO CHHEKAM3H IpEiCTaBleH 110~
yTW HEeNpepHBHOA cepuell IpeMMyUeCTBEHHO MODCKAX OTAOXEHMA - OT
TpasKAIH C BEDXHMM IEBOHOM JO TpaHWIE ¢ HUXHE{ nepMbr. Hapaldy ¢
pa3pesoM Ypala OH TOCJYMAJ OCHOBO# AAA DPa3pPACOTHM NPUHATOTO B
CCCP TpexXudSHHOTO JeJeHHUR KapOOH& IO DacHpOCTDPaHEHUD $opaMrHn-
jep, Opaxuolox H ApyToO#i Daysn (B.M.Mexnep). Ha ocHOBE pazpesa
NOIMOCKOBHOTO KapOOHa, TJIaBHHM 06pa30M MO GpPaxKoNoxaM, O BH-
HeJEHH : MOCHOBGKHMA fpyC cpelHero KapCoHa, rxeJbcKMit (C.HHuUKR-
THH) M KacuMOBCKuit (A.ll.JiBaHOB, B.M. laHBUMAH , T.11.TeonopoBuy) -
PEPXHEro. JTH APyCH CAyxaT 27aJOHOM IJIA JaTHPOBAaHMA MODCKHMX Fa-
yH B IJIaHETaDHOM Macmrate. 3 HUXHEM KapOoHe OuJy yCTaHOBAEHH
aHaloTH TYDHEHCHOTO, BUSEHCKOTO ¥ TNO3AHEE HAMPPCKOTO APYCOB H
BHAECJEH cepnyxoacnoﬁ fpyc (C.H.HUXUTHH) . ’
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KaMeHHOYI'OJIbHHe OTIOXeHUs B [IONMOCKOBHOM GacceiiHe BCKDHTH
MHOT'OUMCJUE HHHMM OCHaXCHMAMM, HapbepaMd ¥ TPOMALHHM UMCIOM CKBa-
KUH, YTO NO3BOIMIO NPOBECTH BCECTOPOHHHME JAeTalbHHE 'CTDPATUIpapH-
yecKMe U JMTOIOTHUECKHE MCclelOBaHUA, fauualbHH# ¥ NaIEO3HONOTH—
YeCHKM aHaJKW3. MOHOTDagHMUECKM OIMCAHH (QODAMWHMPEDH, DyT'O3H, MIa-
HKM, OpaxuONOiH, T'OLOBOHOTHE, MODCKUE IUUJIKM M YACTHUUHO JpyTHe
TPYIIH KCHKOIAeMHX XMBOTHHX. 3[JeChb HET BO3MOXHOCTH IIDKBECTH &M~
AWM BCeX uccAefoBaTeleil; CCHEKH Ha MX DaGOTH ¥ OHOIMOrpad¥D MOX-
HO HAiTH B CBOIHHX M3JaHMax (llBenos, 1938; Paysep-4YepHOycoBa H
AD., 1948; WBaHoBa, XBOpoBa, 1953,1955,1958; AOXIOKOB, 1967; I'eo-
xorug CCCP, T.1Y¥, 1971).

KaMeBHOY T'OJIbHHE OTHOXSHMS IKHOTO HPHJA MOCHOBCHOW CHHEKIM-
38 LOZpa3AcieHy H4 LOL"ADYCH, HALT'OPUBOHTH, TOPUBOHTH, 30HH, a
MHOTSa ¥ Colee APOGHO — Ha TONIM ¥ cJod (Tasl.l).

HUALHUA KAPEBOH

B 0OKHOM 4yacTu MOCKOBCKOW CMHEeKIM3H 1PeLCTaBJeHH OTJOXSHMA
TpeX SpyCOB HHXHETO KapOoHa - TypHelckoro, Bu3eiiCKOTO M Hamiop-
CKOT0. HUXHSAA TpaHHNA KapOOHa Ha PyCCHOM 1nampopme ¢ 1960 .
NIPMHATA B OCHOBAaHMM B3aBOJKCKUX CJOEB YHHPMUMDOBAHHOA CXeMH Bod-
TO-YDPAAbCKOW O6GIaCTU, C KOTODHMH YCJOBHO CONOCTaBAAETCH O3€PCHO-
XOB3HCHKas Toilja NUeHTpPaldbHHX PaiiOHOB MIATYOPMH (paHee, IO CXeMe
1951 7., TpaEMI@ NPOBOLMAACH 110 UX KPOBJE, B OCHOBAHUM MaJEBCHO-
TO TOPKBOHTA). HUKHEKAMEHHOYTOJbHHE OTJOXeHUA CBASAHH C BEpXHe-
HeBOHCKAMK TIOCTENEHHHM IIePeXO0L0M.

TypHeildcruihi gpyc

TypHE ACKHUM 5DYyC Ha PYyCCKO4 lUiaTODMe NOXDA3Ned.ieTCA HA HUX~
HUi ¥ BepXHUA LOIL"SDPYyCH, KOTODHM COOTBETCTBYWOT JIMXBAHCKHN M uep-
HHIMHCKAN HAZTOPU3OHTH. [lepsuit O6"eNUHSAET 3aBOLXCKHAHA, MaIEBCHUN
¥ YOMHCKAN TODUBOHTH, BTOPCH - USpPENeTCHUH M KABCIOBCKEK (OTAO-
KEHUA KUBCJOBCHOTO T'OPH3OHTA B MOCKOBCKOU CHHEHJH3E OTCYTCTBYWT)
(puc.d).

HuxseTypHeVcRult noa"snyc. JUXRUHCKHE HANXTOPA3OHT

SaBOJIKCKUY TODUBOHT (C1zv) BKJOYaeT 03epCKy® TOAUYy ¥ XOBaH-
CHHE CLOM. UTPaTOTHIMUSCKAS MECTHOCTh Iif 3THX ToJy - TylbCKas
06JacTb; TUHIOBOA Da3pe3 -~ OOHaxeHMe B pailoHe I.[laaBCKa (CM.HUXe,
CTR.46). HONMHOCTD 25-70 M. HAXHAA TpaHMIA TYPHE NPOBOAUTCH MO
KDOBJE JTONOMUTOB KYIEeSDOBCKHX CJIOEB BepXHeT'0 (aMeHa - KODUUHEeBa~
TO~-CEPHX, TOICTOIUIATUATHX, K2BEDPHOBHHX, C OCTATKAMA KaMapOTeXHil
¥ cumpupepuns (Camarotoechia livonica (Buch), C.otrada Ljasch.,

Cyrtospirifer arcniaci (Murch.) u xp.).
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1)Uo peuleBun [l0CTOAHHOA K4 pOOLOBOU HOMUCCHR Mol CulP
(1974 ) . HAWOPCHMA ADYC He BWTRARETOA. TaDYCCHAY CTEMeBCKANR ¢
[DOTBHHCKWA TODH3OHTH, & cakKe OoJee MOJOLHE OTIOKEHAA, OTB2Yan-
mye DPOKOBOU 30HE Homoceras, OO"eIUHEHH 3 cepuyxoacxwﬁ APYCH
KpaCHONOAAHCHMMA TODPUBCHT BHIKUEH B GalUpPCKAA ADYC.



O3epcxas ToAmA (20~32 M) OUSHB CXOAHA C HNEGIOXAUEME OTAO-
XSHMAMY KaK JNTOUOTHYSCKH, TAK M 110 COCTABY ODTaHMYECKHX OCTaT-
HOB. B WEHHX Da3pe3ax MOCKOBCKOl CHHOKIMIH O3epcxas TOJMA - NPXpa-
‘3HeJAeTCH HA TPU Mayxm. HUxHAA nayxs (10-15 M) NPOXCTABIGHA CBET-
JO-XENTHMU, B Da3IMYHOA CTENSHW TAMHACTHME LOXOMHTAMK C LPOCAOS-
MJ 3¢JeHOBATHX Mepredef y rams. CpeXHAs Nayka (3-7 M) CAONBHA
BTODUYHHME (OCDa30BABIMMMCA B DesydbTaTe ACAOAOMATHIAIMNM) TEMHO-
CEeDhHMM ¥ 3eJICHOBATHMM HEPaBHOMEDHO~3GDHNCTHMM CHMABHO KaBEDHOSHH-
MM U3BECTHAKaMA. BODXHAA mauka (8-10 M) COCTOMT B OCHOBHOM N3 co-
DHX JONOMUTOBHX Mepreie#, B KOTODHX BCTDEYAWTCH NDOCIOM BTODHY~
HHX W3BOCTHAKOB C CENTAapMEBMAHOU TOKCTYDOH. K CeBepy 036pPCKHe
OTAOXEHAA CTAHOBATCA TANCOHOCHNME ¥ MX MOWHOCTDH YBOIMYMBAQTLS
RO 45-70 M. B wro-sanalHyX pafioHaX pacHpOCTDaHeHH CAONCTHY, TEM-
BEO-CepHe INIMHMCTHE NOJOMMTH, Nepexoldmue B TaK Ha3WBaeMue yrie-
ROXOMATH . OCTAaTKM OPPaHM3MOB B O3EDCKMX OTAOXSHAAX DOAKN K
CHeIMPKYHH . [IPOCHOAMM OCHIBHH CepIylH M CTDOMATOXATH; PHAUATENb~
HO Pexe BCTPeyawnTCa ocTpaxkoiw (Bridoconcha socialis (Eichw.) K
AD.), MeIKMS rneieuMtofd (Arca oreliana Eichw.), NpoGrewmaTruHHe
Kaabl@cpepd ¥ Xapopu?P *; SXMHEMUHH HAXOZKM GDPaXHONOX KyESADOBCKO-
T0 TUNa (Camerotoechia otrada Ljasch. u Ap.). CHOpH MpexcTaBle-
HH KOMILIBKCOM ¢ Hymenozonotriletes lepidophytus -Kedo.

XosasckAe CAOM (5-20 M) NpelCTaBISHH BHISDXAHHOA Toameli
CBETJHX XeJTOBATWX M. DO30OBATHX TOHKO- M MMUKDO3SDHMCTHX E3BEeCTHA-
HOB CDeIHE} KDeNoCcTH, ¢ LDOCHOAMH MATKMX. T'DagMla C 038PCKOi
ToJiei Hepeaxad; B OCHOBAHMM BCTDEYAUNTCA XaPAKTEpPHHE NPOCION
BHY TP ODMALMOHAHX ODEeKYM# M KOHTIOMEpaTOB, NPAYEM HaGANAADTCH
BCE NEPEeXOAH OT OCHYHWX CUOMCTHX M3BECTHAKOB A0 OOCKOMORHMX Xap—
COHaTHHX II0DOK, OCPa30BABWMXCH NDH BO3AEHCTBMM BOJNHGHMH Ha IOIy-
3aTBEDIEBIMIl OC3NOK. BCTPEUANTCA TOHKME X 0OZE® KDYNHHS XOAH,
SanoJHEeHHHe KaJbIMTOM,- CASJH MIOSXOB #, BO3MOXHO, KOpHeBOH Cu-
CTeMH. B BepXHEl YaCTM XOBAHCKMX CIOEB DACOPOCTDAHEH BHACDEAH~-
HH YyPIMCTHEA TPOCIAOH (40 5 cM), 3aKIDYSHHHH B GypoBarToM Meprede
WIM KAapOOHATHOM TiMHe. Ha TepDUTODMM MHTEHCHBHOK THNCOHOCHOCTH
03EPCKO TOAUY XOBAHCKH® OTAOKSHAS 3aMeTHO AOJOMHTA3HDOBAHH. B
paiioHe r.CyBOpOBA M KWro-3aNaiHee OHM NPOACTABACHH CYHECTBEHHO
AOJOMKTOBHMU TIODOJAMUA, KOTODHE MAJO OTIMYANTCA OT BODXHOH NauKK
03ePCKOf TOMMKM. OPPaHUYECKUe OCTATKM GIA3KH K OBEDCHUM, HO cra-
HOBATCA (OX€E MHOTOYHCJSHHHMA M DA3HOOGDA3HHMM 1O BHJOBOMY CO-
cTaBy. JIpocLoaMM OOCWIBHH OCTDAKOIH - Eridoconchs socialis
(Eichv. ), OTMBYaDTCA Aparchites globulus Posn., Glyptolichwi-
nella spiralis Jones et Parker, Sulcella multicostata Posa.
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M AD., UACTH Kaibmuchep - Radiosphaera ponderosa Reitl., Poly-
derms chovenensis Reitl. W Zp.; BCTPEUANTCH MEJKUe MapaTypamMi-
HEIH, OCTATHH DHG, CTDOMATONMTH ¥ OCTATKM XADOBHX. KOMILIGKC CHOD
¢ Hymenozonotriletes lepidophytus; NOABJADTCA PA3ZHOBUAHOCTA -
var.tener Kedo # var.minor Kedo. [10 KOMILIGKCY CLOP 03epPCHO~X0-
BAHCKUE CIO¥ CONOCTABIADTCS ¢ OONBME# YacTbl 30HH Hymenozonotri-
letes lepidophytus 3amansoli EBpOIH, oxBatHpapielt, corazacuo CTpu-
Xy (M.Streel, 1969), HHTeDBal OT BEDXOB QameHa (Fa 24) IO OCHO-
BaHMA M3BecTHAKOB Tn Ib TypHEHCKOTO ADyca; XOBAHCHME CJOM KOppe-~
xupyporea ¢ To Iaf. Ilo JopauuHapepaM 3aBOAXCKMI TODUIOHT OTHOCHT-
cq K 30EaM Quasiendothyra communis-regularis ¥ Q.kobeitusana °
(Iipina, Beitlinger, 1970), HO B MOCKOBCKO! CUHEKAN3E 30HaNbHHE
BUIH He DACIpPOCTDaHEeHH.

MazeBcxuii TOpU3OHT (Cqml) (5-10 M) yCTaHOBIEH B paiiose
A.MajeBKa B KEHOM [IOZMOCKOBBE; CJOXEH JBYMA JATOJOTHYECKH. pa3-
IMUHHMA TOJLAMA — OHCHEDOBHMM W UMTEDUHOBHMM CIOSMHA. Bucdeposue
cuok (0,5~1 M) OpelCTaBIeHH. U3BECTHAKAMA - #2ATOBATO~CEDHIMH ,
MEeIKOOGIOMOYHHMM (IO Pa3MepHOCTH uyacThl - MoK N3BECTHAKOBHHY
[eCOK). MAKDOCKOMAYECKN WSBECTHAKM CXOXHH C XOBAHCKMMI (paHee
OHY BKIDUAJMCH B O38DCKO-XOBAHCKY® TOJIY), HO OTAUYANTCA MDUCYT-
CTBUEM BHAUNTEXBHO 0OJiee Da3HOOODA3HHX OCTATKOB MODCKOU payHH -
dopaMuHupep, CPAXHONOR ¥ KODaJJOB. B mofoumBe OKCPEPOBHX CJOEeB
pPasBUT IPOCJAOH TiKHH, WHOTZEA yraucToR (BO3IMOXHH TOHKME IMIACTH
6yporo yTrisf); B KDOBJE — DasuhB C 0Opa30OBatkeMm Tadex. OnpeleJte-
HH: (popaMudKbepH - Earlsndia minima (Bir.) ¥ Bisphaera malevken-
sis Bir.; 6paxuonojHd Camarotoechis panderi (Sem.etioell.),
Plicatifera fallax (Pand.), Rugosochonetes malevkensis Sok. U
AD.

QuTepmnoBue caon (7-18 M) - 3eleHOBaTC~-CepHe C TOdy H0Ba THM
OTTEHKOM TJIMHH, B Da3JNYHOLI CTENEHM KanOOHATHHE, C HeUYeTKOW CJIO-
MCTOCTBI, ¢ TOHKMMA IDOCJOfMA M3BECTHAKOB, UACTO LEDENONHEHHHX
OpPTaHMUECKUMM OCTaTHaM¥ (OCTDAKCIH, KDUHOKLEH, 6paxMonoiH, TacT-
DONOLH, DHOH) ¥ COMAEDXAUUX TPABUA U TANbKA. B UEIOM Iaf Majes-
CHOTO TODM3OHTA KDOME YKA3aHHWX XADAKTADHW OCTOAKOMN - rara-
parchites microphtalmius (bichw.), Barjatinella solida Sam.et
Sm., Carboprimitia alveolata Posn. # Ip. HOMILIEKC Cnop IO CPaB-
HEHMO C 3ABONXKCHAM TOPU3OHTOM CYWleCTBEHHO MeHAeTCH - MpeoOAaiaioT
Lophozonobrilites malevkensis Naum., L.rarituberculata Kedo i
ADPe; B HEKOTODHX- DAjiOHAX B HABAX MaJSBCKOTO TODMBOHTA HAXE “KOMI-
JexKca ¢ Lophozonotriletes malevkensis PACAPOCTPAHEH KOMILIZKC
crop ¢ TpeobiajaHueM Hymenozonotriletes pusillitves Kedo. llepe-
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XOX K YNUHCKOMY TODW3OHTY NOCTENEHHHH, IpaHMNg YacTo YCHAOBHA.

YIMHCKKII TODH3OHT (Cqup) (10-20, Tpexe 35 ")i CTDATOTHIM- .
YeCKHe Da3pesH N0 D.Yhe; NpeJCcTaBlieH CBETAO-CEDHMH X XeATOBATH-
M, TOHKO- N MUKDOBEDHMCTHMK H3BECTHAKAMU C NPOCIOAMM CEDPOBATO=
36J6HOH KAapGOHATHOW TUMHH. B Dro-3anaiskX paftOHAX OTMEUEHA J0XO~
MATH3aIAA M3BECTHAKOB. MOWHOCThL CyuleCTBEHHO H3MEHAETCH BCAEXCT~
Bie Tocielyi@ero Da3MHBa; B BOCTOUHHX pafioBax OTIOXCHHS YIMHCKO-
I'0 TOPU3OHTA YHAYTOXKSHH NOJHOCTHI0 MUM COXDPAHMAUCD HE OULbHAMH
OCTaHIAMM. B TOJHHX Da3pe3ax BHISAANTCH XBe TOJIW: HEXHEYNMHCKAS
¥ BEDXHEYMNMHCHAA. boJee CoraTasa (ayHOM HMXHAA ToAmA (OKOAO 15 M)
pas3zeideTCs Ha ODTOHEJNOBHE W TODUXGIIOBHE CXOH; B BepXHeil Toame
BHIEJANTCA CPEePOBHE M COPUYIOBHE CaoM. dayHa: OpDaxONoOAH - Pli-
catifera ivanovi Sok., Rugosochonetes upensis Sok., Paulonia
ranovensis (Peetz), Guerichella upensis Sok.; OCTDAKOAH = Tu-
lenia dorogobuzica Posn.,, Cavellina eichwsldi Poan., Lichwinia
lichwinensis Posn. HOMILIEKC CIOp C Hymenozonotriletes upensis
Jusch.

BepxdeTypHe#ficKMi noa"sapyc. UeDHHUMHCKMA HaXTODU3OHT

YepeneTcKuin TCODUBOHT (C1Erp) C NepepHBOM 3aljeraeT Ha YIHHC-

KUX OTIOXSHHMAX M ewe C Oolee ABHHM 3DO3MOBHHM HECOTA3CHOM ITOKDH-
BaeTCA YTUCHOCHHMK OTJONCHMSAMU BM3€. YepelleTCHUE OTIOXSHMA CO-
XDaHUIACE OT DABMHBA B Gacceitae p. UYepemeTd (CTPATOTHNUUECKHES

. Da3pesH y c.YepHHIMHA M J.ATeeBO), a TaKXe B HEKOTODHX palioHax
Hazyzcko#l 061acTn, DacHOJOXSHHHX 3anaiHee. MOWHOCTH A0 40 M. B
COCTaBe TODM3OHTA BHICJANTCSH aleeBcKas M YESDHHIOMHCKAS TOJMM .
AreescKas Toawa (5-20 M) CJAOXSH8 TEMHO~CEDHMM TOHKOCJIOHUCTHMH
2JEBDUTOBHMA TJIMHAMM A CEDHMH MEIKO3EDHUCTHMM NEeCKaMi. [Ipeobia-
ZaloT OCHYHO TVIMHH, HO Ha OTAEJbHHX YYaCTKaX HNEeCKaMu NpejcTaBieHa
[OUT¥ BCA TOIUWA. B TaMHax OTMEYAKNTCA NPOCAOR YTAA MOUWHOCTHD 0,1-
0,3 M, BKAOYSHUA CEPHOTO KOJYeJaHa ¥ CHLEPUTA.

' YePHHIMHCKAA TOoAma (OOHYHO 6-10,. pelro IO 22 M) HpelcTaB-
IeHa CBETJO-CeDHMHA MEJKO36D HECTHMY POACTOCIOMCTHMM KDEIKMMA H3—
BECTHAKAMU, UYCDELYOUWAMHUCH C NIPOCIOAMU GoJiee MATKUX ¥ Oojee TeM-
HHX XSJTOBATHX CIOACTHA M3BECTHAKOB ¥ KAPOOHATHWX TuMH. dayHa
MHOT'OYUCASHHA: ODaxMONOJN - "Fusella™ tornacensis (Kon.), Bux-
tonia antiquissima (Liss.), Pelaeochoristites cinctus (Keys.) u
AD.; HODAJJH - Caninia cornucopise Mich., Zaphrentis konincki
E.et H. u Jp.; popamuaupepH - Chernyshinella glomiformis Lip.,
Epdothyra tuberculata Lip. u AD.; OCTDAKOZH - Selebratina tri-
cecatina Posn., Kummerovia tschernyschinensis Sam.et Sm. # ID.
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CropM KOMILEOKCA Stenozonotriletes pumitis Jusch., Hymenozono-
triletes granulatus Naum. [0 HOMIIEKCY dopamunupep (30Ha Cher-
nyshinella glomiformis)UepeNeTCKAl POPH3OHT CONOCTABIAETCSH co
cpexne#i yacThp TypHeMoKMX OTIOXSHMH 3amagHoi EBpOmH (Tn 2b -

Pn 2¢). Camdif. BeDXEWMH TODH3OHT TypHelickoro fpyca, KN3eJOBCKUA
(20Ha Lationdbthyra % Spinoendothyra ), B paccMaTPHBAOMOM DeTno-
He OTCYTCTBYST.

Busefhcruih apyc

Busefickuii Spyc Ha Pyccxod Iuampopue, COTIACHO yHMjUUMpOBaH-
Holi cxeme, NOApasleddeTcs Ha TDH noA"apyca M Ha 4YeTHpe HaJIopU-
30HTA; K HAXHOMY BM3@ OTHOCHTCHA MaJVHOBCKAY HAITODWROHT, K CPel-
HOMy - FCHONOXAHCKM, U K BEDXHEMY - OKCKMIl ¥ CeDIyXOBCKMAMW HAATO-
pU3CHTH. (BOOpOC O BO3pacTe CEPIyXOBCHAX OTJAOXEHAY DACCMOTDEH
HHXS. )

HuxHeBu3elickni Nox"EpyC, MAJNMHOBCKMI HaATODU3OHT

CTpaTOTHNMYSCKKE Da3PE3H MaJIMHOBCKOTO HaATOPU3OHTE HAXOZAT-
¢s B BOATO-YypaabcKO# oGracTd. B [I0JMOCKORROM accelige OTJOXEHAA
HM30B Bu3elicHOro sApyca (eIXOBCK#4il TOPU3OHT) OTCYTCTBYWT. Hda aTo
BPeMA MPUXOHATCH NAMTEXbHHA NEepepHB B OCALKOHAKOTUISHUM ¢ Tpeot-
nafasueM 3DO3MOHHEZX NPOHECCOB. Hakomjiesdue OCAJKOB HAYAJIOCh -~
npuueM Ha OueHb HeOOABMOl TEPPUTOPHM - TOJIBKO BO BTODO# NOIOBU-
He paHHeBH3eHCKOT0 BDEMEHH.

PajlaeBCHUil TODU3OHT (Cyrd). QTiOXEeHUA DagaeBCHOI0 TOPU30OH-
T4 DacIpOCTPaHEHH Ha HeGoJabION ILowamX B GaccelHe p.depeneTn
(Tiy GOKOBCKOE ¥ ATeeBCKOe MECTODOXISHNA - CM.HAXE, puc.7, c1mn).
OHM 32JeTapT HA DA3MHTON NOBEDPXHOCTH TypHEACKUX (USDHHIMHCKUX)
OTJOKGHMN M BBEDX LOCTEUSHHO uepeilsnT B 4ATOAOTUHRUK CXOARNE
GO6DUMKOBCKME . [lpelicTaBACHH CpejHe- # MEeJIKO3EPHUCTHMI TISCHAMMA,
aJeBpUTaMM ¥ TEMHO-CeDHMM [LIACTUUHHMA TIKHaMM; 33KA0UADT A0 We-
CTH yTONbHHX ILIACTOB (PHC.3). MOWHOCTE D LAEBCKUX OTJIOREHHA L0
33 M (B cpelreM 15-20 M) . CHOPOBO-HIBIERON HOMILIEKC - MaCCOBHE
Trilobozonotriletes inciso-trilobus (Waltz ) Neum., Trematozono-
triletes subrotundatus Naum., Euryzonotriletes ciliato-margina--
tus Waltz, E.subcrenatus (Waltz ) Neum., @DX DOCTOAHHOW [IPACYTCT
BiK Dictyotriletes suotenellus Jusch., &.trivialis Naum., Simo-
zonotriletes sublobatus (waltz ) Naum., acenthotriletes rotundi-
formis Jusch. ¥ AD. - DPE3KO OTAMUARTCH OT KOMILUIEKCA BHilRJeXauux
. GOGPUKOBCHAX OTJORGHME A XOPOWO COMOCTARIALTCH €O CHOPOBO-IHJIbUS~
BHM HOMIWIGKCOM DajZasBCKOTO TODU3OHTA CapaTOBCHO=30JATOrPa BCKOTO
[1OBOJNIXbA ¥ BOaTO-YDaibCHOL 00JACTH. ’
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CrexHesuseilckull mox"dApyc, ACHONOIAACKMH HaXT'ODH3OHT !

" ACHONOJAHCKNA HAaATODE3OHT OGYeIHHA®T ABa TOPH3OHTa - Goﬂpl-
- KOBCKMfl B TyIbCHuMii. uornacno YEBQUIMDOBAHHOW CXeMe, OHM CONOCTa-
BIAKTCA CO CpeIHUM BU3e (VZ) - C BepXHe#l uacThD 30HH Seminula
{11013 0HOK S4) ¥ HuxHe#l yacTHD 30HH Didbunophyllum (D1). Bugexanr-
CA IBe 30HW No fopammeniepaM (Dainella chomatica u Endothyranop-
8is compressa); MODCKMe OTIOMSHUA HEUXHS: 30HH B MOCKOBCEOM CH-
HEKJIK3E OTCYTCTBYWT.

EOODMKOBCKMI T'ODM3OHT (Cybb) mpencraBifeT rEABHEYD yTASHOC-
HYR TOXlly IIONMOCKOBHOTO CacceiiHa. 3aieraeT Ha CHIBHO 9pOXEpOBan~
HO# TIOBEDXHOCTH NODOL TYDHEHCKOTo Wiy BEPXHe IeBOHCKOT'O BO3DACTa -
Golee MOJNCAHX Ha 3arafe ¥ Ha Wre X Bce Goxee ZPEBHHX Ha BOCTOKE
W Ha CeBepe. K OCHOBAHM® TODH3OHTA MHOTLA NDPAYPOWSHH CBOESOGpa3~
HHe GOKCHTONOZOOHME HOPOAN ¥ BHIGISHUS TAZPOOKUCAOB Xedesa.,
TOUBKO Ha HeGOMb MO IIOHALH GOGDHKOBCKME OTIOXECHHA 0e3 HepepHBa
IeXaT HAa HUXHEBU3EHCKMX. BEDXHAR I'DaHMLA TIPOBOAUTCH IO PASMHBY
B OCHOBaHMM [ECKOB TYXZbCHKOT'O TODH3OHTA.

OTyiOXeHMs GOGPMKOBCKOTO T'ODHU3OKTA MMET OTYSTIHBO BHDAXSH~
HO® LMKJIMYECKO® CTPOeHHe., OHM HpelCTABJOHH NECKAMH M aXeBDUTaNH,
UepelyMICH C PAMHAMM K IUIaCTaMy yrieii. Bce HOPOIOH MMENT KOH-
TUHEHTallbHOE NPOUCXOXISHHWS - 3TO AJIOBMAJBHHE I 036PHO~GOXOTHHE
OTLOXSHHA. lIGCHE ¥ aNeBDUTH NPEUMyLIECTBEHHO KBapueBHe, C Iopud-
30HTANBHOU WAM OJOTOBOJHKCTONR CIOMCTOCTbK, DOJKO C KOCOU CHO~
MCTOCTbE THNA DEUHNX NOTOKOB. TAUHM cepHe X TeMHO-CEpHe, 4acTo
aJEeBPUTUCTHE , KAOJUHMTOBHE C MPUMECHD THAPOCIDIH, HEPELKO C
OCMIBLHHMI OCYTUICHHWMU WM THDUTU3UDOBAHHHMM OCTaTKaMU pacTeﬂnn
(cropu, TejepuIMpOBaHHAd TKaHb, KyTUKyJa W T.X.). B HamGoxee
NOJHHX Da3pe3ax Ha 3anafe [IOAMOCKOBHOI'O Gacceiina HaCYMTHBAETCH
A0 NATH WMKNOB. 3 WXHOA yacTM Gacceiina, B Paiiome 3KCKyDpCHUM, pa3z-
Pe3 HMMeeT TPeXIMKIMYHOE CTDOSHHE, NpHuUeM HawmGolee WMDOKO Da3Bu-
TH OTAONSHUA BTOPOTO JUTOJOTMYSCKOTO LWMKIE, 3aKiKYaiomUe OCHOB-
HOA DabouMu INAcT yria - Il. MONHOCTL GOGDUKOBCKMX OTIOXSHMI OT
10-2C 70 30-40 M, a B IOHUXCHUFX ADEBHETO peibefa MHOTHA yBeau-
uBaeTCA X0 60-8C M. Otilee WMCAO YyrOABHHX IIACTOB LOGTHraeT 16.

OcTaTKM JayHd BCTDEYaWTCH KpaiiHe Dpeixo (Haiiaemu ZBYCTBODKK
Antnraconauta sp. ¢ HeKOTODHe ApyTde dopst) . Heunoroqncneana “
OlipeAeJMMIe HAXONKA WIODH (3a KMCHINUSHUEM coop). Onpenelesd
kskdalia tenerrima (Auerb. et Traut. ) B.Thomas, Lepidodendron
veltheimii Sternb., Archaecalamites radiatus (Brongn.) Stur,
Stigmaria ficoides (Sternb.) Brongn., Bojopocau FPila Sp. 4 Ap.
[I0 CHOPOBO~INABILBNM KOMILIGKCAM TODHBOHT MOXKET OHTbL pasleleH Ha
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TDH YACTH - HAXHOD, C NpPeoGIaJaHWeM CNOp ¢ uMpokro# M yakoil oro-
puuro# (KoMmmeKc Euryzonotriletes macrodiscus (Waltz) ‘Neum. ¥
Stenozonotriletes literatus (Weltz) Naum.), cpegswio, r'ie NpeoG-
XafanT CHOpDH C TOUSYHHMHM YKDAaDSHMAMM Ha OTODOYKe (HKOMILIEKC fre-
matozonotriletes punctatus Naum.), ¥ BepxHwo, I'ie NPHCYTCTBYDT
CHOPH C OTOPOYKO#, MHOrO Trematozonmotriletes punctatus Naum. ¥
yBelHMyUBaeTCA COJAeDXaHMe Simozonotriletes Naum., Trilobozonotri-
letes Naum. ¥ Diatomotriletes Neum. (KOMIIEKC [rematozonotrile-
tes variabilis (Waltz) Naum.).

BOAM3M DXHOH TDaHMIN COBPEMEHHOI'0 PacnpOCTpaHeHMA (CM.HHXe,
piuc.9) OTAOXSHUS GOOPMKOBCKOT'O TOPU3OHTA 3HAUMTEAbHO H3MEHEHH
BTODHYHHMHK npoleccaMd, [leCUaHO-THMHUCTHE ﬁopgnu B pesyipraTe
OKMCIGHMSA DAaCCeAHHOTO CODHOTO kulyelasa MPUOGPEJM DPa3HOOOPA3HYD
NeCTPYD OKPACKY - M0 SAPKO/ BHOHEBO-KDAaCHOH; BCTPEUANTCH TaKKe
CejHe IIUHH CYXapHOI'O THAIA .

Tyapckuit TOpu3oHT (Cqtl) B CTPATOTHNMUECKAX paspesax (paiion
r.TyiH) OpeXCTaBJIEH YePEHOBAHMEM CJOEB DAMH U N3BECTHAKOB C MOD-
CKoii payHOll, C NOAUMHEHHHMH TIPOCIOAMM [IECHOB, AJEBPHUTOB U yraeii.
B OGCHOBaHMM 3aJjieraeT necuaHas TOAma M3MEHYMBOH# MOWHOCTA. TyJbC-
K¥e OTJAOBeHMA OCHUYHO JAeXaT C pasMIBOM HA GOODMKOBCKMX; HMHOTLa
pa3MiiB He BHDaXeH, WM TOrZa TpAHHMNA YCUOBHO LPOBOIATCH B TOXUES
TiMH, K cepepy M K BOCTOKY OT JRHEM HaJlWHWH-MOCKBa-PA3aHb, T'Ie
GOGDHKOBCKME OTJONEHMS OTCYTCTBYDT,TYIbCKUHA TOPU3OHT JSXUT Ha
pasuHTOll NOBeDXHOCTH TyDHONCKHX, DeXe BEDXHOJSBOHCKMX OTIOREHMIA.
BepxHAs T'DaHUNA  MPOBOAUTCH IO OCHOBAHML NECKOB BHIEJEXAWLETO,
SJEKCHHCKOTO PODUSOETA. MOWHOCTH TYIAbCKMX OTJAORCHU OOHYHO CO-
CTaBAAET OKOJO 20-30 M, HO B MecCTax TIyOOKHX 9DPO3MOHHHX BDPE30B,
T'Ie 3HAUATEAbHO YBEJAUMBAETCA MONHOCTH 06a3albHOil NecyaHO mauku,
OHa JOCTHraeT UHOTZAa 50 m Goaee MeTDOB.

B TyZbCKOM T'ODH30HTE B MOCKOBCKOil CHHenIM3e IOfBIAETCH BU-
-3eifckas Mopcxas gayHa: Dpa3HOooGpasHHe (opaMusupepH (Eodothyranop-
sis compressa (Raus. et Reitl.), Mediocris mediocris (Viss.),
Endothyra similis Raus., et Reitl., Propermodiscus krestovnikovi
(Raus.) ¥ MHOTME ApDyTMEe), GOALEMHCTBO M3 KOTODHX IeDPeXOHUT B BH-
meJeXauye OTJIOXKEHMS, TaK He HAK ¥ MHOTHe BMAN Opaxuonok - Gigan-
toproductus submaximus (Bolkh.), Semiplanus semiplanus Schw.,
Delepinea comoides (Sow.), Schizophoria resupinata (Mart.), Pro-
ductus redesdalensis M.-W. ¥ ID., KOpaJios ¥ Ip., TOABKO NJA TYJib-
CKOTO TOPU30HTA XapaKTEDHH JopamuHMpepH Loeblichia miranda
(Raus.), OpaxMONOJAH Gigantoproductus tulensis (Bolkh.) ¥ HEKO-
TOpHe ADYTHE BHIH Gigantoproductus, Podtsheremia ustyensis

18



(Semich.); oyenb poAK# B BHEEJeXAUMX CIOAX Rugosochonetes legu-
essisaus (Kon.), Linguls squamiformis Phill. M HEeKOTODHe XDyTHe.
TodbKO B TYAbCHOM TODU30OHTE nafuxeau MHOTUE BUJAH OCTDAKOL. = Am-
phissites tricollinus J. et K., A.mikhailovi Posn., Tenebrion
grandis Posa., 3corbicula eresiformis Zaa. % ap. [lo cnopomo-
THIBLSBHM KOMILIGKCAM TYUbCKHHl TODM3OHT IOIMTCH HA ABa NOATOpK -~
30HTE - Hme- " BepxueTy.nchuii. Ads iepsoro XapaKTepeH HOMILIEKC
Hymenozonotriletes pusiilus (Waltz) Isch., XA BEPXHETYIBCHOTO -

Trachytriletes subintorsus Isch. u Sinozonotriletoa brevispino-
sus Waltz.

BepxHeBuse#cKui mox"apyc

K BepxHeBU3e#CKOMy IOZ"ADYCY OTHOCATCH XBa HaATODU3OHTA -
OKCKUMt M CODIYyXOBCKM - M NATH TODUSOHTOB (TaGd.1). PacuiGHOHNS
AA8TCA -0 COROKYNHOCTH NBJSOHTONOTUUSCKAX ¥ AMTONOTHYSCHUX HAH--
HHX C yuYeTOM LMKIAYHOCTH OCAIKOHAKOIUCHHA. [IaleOHTOLOTHYSCKOe
OGOCHOBaHME HaITOPU3OHTOB OHAO HAHO M.C . IBeL0BHM (1938), B OCHOB-
HOM N0 Opaxuonoxam. JadbHeiimme DPAGOTH MHOI'MX Hadie OETOXOrOB (Capu-
YeBa, COKOIbCKafA, 1952; JoCpoanbosa, 1958; u AP.) TOXNTBEDAAXY ‘
UpaBUILHOCTD BHAEJEHUS T'ODM30HTOB i 3HAUMTEALHO DACHMPHAN KX
NaJEOHTONOTHYSCKYD X&DPaKTeDHCTHKY .

OKCKUi{ HaATODU3OHT

OKCKHE OTJIOXGHMA OTHeJeHH OT HOACTHIAIMAX TYALCKHMX HeGOXb-
DAM Da3MHBOM, 1O KOTOPOMY HDOBOJATCH I'DaHKuUA HAaZTOpM3OHTA. Bepx-
HAf PDAHULA [WKCHDYETCH IO NDMAHAKAM CRIBLHOTO OGMEJeHUS (u3BecT-
HAKM, NDOHMBAHHWE HODHAMM JETUIOLMUTOB, ClemH APeBHero.KapcTa H
pa3mMuBa). OKCKUX HaATODM3OHT OG"eMMHAGT TDU TODMBOHTA: aJeKCUH~
CKHit, MMxailxoBckuil m BeHeBCKwWil, oGmelt MOWHOCTBED IO 40 M. CTparTo-
TUMYSCKUe DA3Pe3d 3TUX TOPA3OHTOB HAXOXATCH B WKHOH YacTH Moc~
KOBCKOH CHHOKIM3H: GIM3 T.AJEKCHHA Ha p.OKe, y r.MuxaiiloBa Ha
Delipone W vid3 P.BeHeBa LY P.UCETPY. UKCKiMM HAAT'OPU3OHT CUOKOH
3ZeCh NPEUMYUIECTBEHHO M3BECTHAKAMN; [eCKU, AJEBDUTH M TAMHN MMO-
WT NONUMHEHHOE 3HAUEHME, HO WX KONKYSCTBO BO3PACTAET o mepe Ipu-
ONUXSHMA K 3alafHbM ¥ CeBepPO-3ala LHHM OKDamHaM GacceilHa (pHc.4 a,
0). BCTDRYaOTCH JMHBOBUAHHE IPOCIOK Yrig MOWHOCTBHD OT HECHKOJBEMX
CaHTUMETDOB ZO 1 M.

M.C.lrezioB (1938) COMOGTABUAN OKCKUiA HaITODPH3OHT C 30HOIM
Dibunophyllum 1-2, 103Xe ero KoppeJMpoBaM ¢ TOH Xe 30HO#, HO B
Sojiee MOAHOM OG"eMe - 30Ha Dibunophyllum 1-3 - ¥ C BEDXHMM Buse
BeabTun. 10 YHWLMLMDOBAHHON CXewe AASKCUHCHN! ¥ MUXafNOBCKHE ToO-
PU3OHTH COMOCTaBISMT C NOA3OHOM Yidbunophyllum 2, a BeHeBewuit - c
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OCHOBaHUEM IOA3OHH PDibunophyllum 3. [0 dopamuuuiepam B OKCHOM
HaZrODH30HTe BHISIANTCE TDH 30HH - 1)Esotaffella proikensis u
Archaediscus gigas; 2)Eostaffella ikensis; 3)Eostaffella tene-
brosa(Lipina, Reitlinger, 1970) (Tati.1).

AJOKCHHCKHHA TODU3OHT (Cqal). B HauGoiee MONHHX Da3pesax Ok-
HOM uwacTR MOCKOBCKOK CHHORIN3H aJeKCHHCKME OTIOKSHUA KMEKT - MOu-
HOCTh 14-16 M. OHM HaWMBaOTCA (2-4 M) CEDHMM KIAM XSUTHMM KBApHe-
BUMH TOCKaM#A ¥ W3BECTKOBHMM NECUAHKHAMM, 3aKI0YaDUMMA aBTOXTOH-
Hie OCTATKK KODHEBOHl CHCTeMd JeNUXPPUTOB (CTUTMADKUM M DA3OHIN) M
TOHKM® YTAECTHWS NDOCAOK. BHME JEXAT CBETIO-CODHE M3BECTHAKM (MeJ-
KOZeTDATOBHS, MMKDOCIOKCTHE M JETDUTOBO-~PODAMUHKIEDOBHS), COAEp-
XamMe peLKHe TOHKMe® (X0 0,2 M) NPOCAOM PIMH. B KDOBI® W3BECTHA~
ROB ©6CThb CleXH lepepHBa (aBTOXTOHHHE canuapwﬁ ¥ PUBOHIH, MeCcTa-
ME HeGOXbmOH# Da3MHB), O KOTODHM IPOBOIWTCS BEDXHAA TI'DAHAILA.

B KOMIIEKC BMIOB, XapaKTeDHHX XIS aJEKCUECKOTO TODH3OHTA,
BXOAAT: a)BUJH, [epexoidluiMe ¥3 TYAbCKOTO TODU3OHTA, HO B ANSHCHH-
CKOM TOJyuamupe GOXBEOe DACIPOCTDaHeHHe: GDAaXHONOIH - Semiplanus
semiplanus (Schw.), Megachonetes siblyi (J.Thom.), OCTDAKOEH -
Cavellina benniei var. intermedia (J., K. et B.), Hellinella ra-
diate (J. et K.), xopamus - Lithostrotion junceum (flem.) u L.
caespitosum Mart.; O6)BUIH, BIRDBHE NOABIANEUECS B AJEHCUHCHOM
TOPA3OHTE M NOTOM AAUTEIbHO CyulecTByomMe: CDaxuomnoiH - Giganto-
productus gigenteus (Martv.), G.striato-sulcatus (Schw. ), Striati-
fera striata (Fisch.), Schellwienella reprinki Sok., KODaliH -
Dibunopbyllum bipartitum biparvitum (McCoy), Lithostrotion sco-
ticum Hill, L.volkovae Dobr., Lonsdaleia floriformis Mart., L.
ossipovae Dobr., ¢opammEnjepH - Archaediscus gigas Raus., Brady-
ina rotula (Bichw.), Omphalotis samarica (Rsus.), Howchinia gib-
ba (Moell.) ¥ mepBHe NpPeACTABMTEXM pOoNa Janischewskina, a u3
0CTpaKOX - Cavellina attenuata (J. et K.), Bairdia subampla
Posn., Glyptopleura concentrica Posn.; B)BUIH, OOCHADYXeHHHE TOXb~
KO B aJIOKCWHCKOM TODH30HTe: GpAaXMONOJH Gigantoproductus sinuatus
(Sar.), Striatifera corsesimilis Sear., KOpaJJd - Lonsdaleia per-
crassa Dobr., Orionastrea phillipsi (McCoy), 0.kurakovensis
Dobr., O.rareseptata Dobr., O.heteroseptata Dobr., OCTpaxoOgH -
Cornigella tuberculospinosa (J. et K.), TONOBOHOTHE = Thoracoce-
ras vestitum Fisch., Loxoceras breyni (Flem.), L.sagitta Shim.

MrxalkznoBckul TODM3OHT (Cqmb). MOpCKEE OTJOXSHUA 3TOTO TOPH-
30HTa HaMGONee. NOXHO Pa3BUTH B WKHON YacT# MOCKOBCKOA CHHEHIM3H,
TXe OHM EMeDT MODHOCTb 12-14 M ¥ MpeJCTABIEHH M3BECTHAKAMA C Ma-
zonomEEM (0,03-0,40 M) NPOCAOSMHA TIMH, MHOTAA YTIMCTHX. [lpeotia-
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JapT ZeTPATOBO-POpaMUHWpEePOBHE H3BOCTHAKM, YSDPLAYNOMECH C JOTDH-
TOBHMM MUKDOCNORCTHMM H C MUKDO3SDHUCTHMU U3BECTHAKAME, HDOHA~
3UHHHMM DU30DOpaM CTHI'MAapMii. B HEKOTOPHX Da3pesax MMeeTCH CeMb
Cl0EB DU3OMIHMX M3BECTHAKOB. HauGosee momgmit (X0 2,5 M) uepHsH
PA3ORLHHI M3BECTHAK JCXMT B KDOBIE TODPA30RTAa. OH HOCOT CIOEH
OCyWeHUs ¥ Da3wsiBa, MMPOKO DACHPOCTDaHEH,® MO HEeMy DOBOXMTCS
TPaHdNa ¢ BEHEBCKAM TODU3OHTOM. B ceBepo-3amafHOil YacTH Gacceiia,
TZe pa3MHB OHNI OueHb MHTEHCHUBEH, 00Da3OBajUCh IIyCOHHe DevHHe
JOIUHEH (pHUC.4).

KomiuieKC (GayHH MUXallIOBCHOT'O TODU3OHTA OuYeHL 0COraT. K wacay
XapaKTepHIX OTHOCATCH: 4)BUiH, paHee CyuweCTBOBaBEME M LOCTUIEME
pacuBeTa B MUXalllOBCKOe Bpemfi: GpaxMONOZH - Gigantoproductus
crassus (Sar.), Semiplanus mikhailovensis Sar., Delepinea co-
moides (Sow.), Schuchertella wexfordensis Smith, Megachonetes
zimmermanni (Paeck.), HKOpaJJiii Palaeoamilia murchisoni E. et H.,
Lithostrotion junceum (Flem.), Lonsdaleia singularis Dobr.,
GopaMuHUpeDH ~ Bostaffella ikensis Viss., Pseudoendothyra pro-
pinqua (Viss.), Howchinia gibba (Moell.); O)BMNH M DOZH, BIODBME
HopBAfUMecs: OpPaxuonoid - Gigantoproductus varians (Sar.), G.
moderatus (Schw.), Spiropunctifera tulensis E.Ivan., Davidsoni-
na septosa (Phill,), Striatifera tsnensis Sar., Pugilus rossi-
cus Sar., "Cleiothyridina” variabilis (Moell.), KOpaXlJH - Long-
daleia arctica Gorsky, L.sokolovi uJobr., L.elegans Dobr., Cor-
wenia densivesiculosa Dobr., Gangamophyllum boreale Gorsky, G.
mosquense Dobr., Dibunophyllum bipartitum tenue Dobr., mnpel-
CTaBUTEAM poJla Kizilia; QopamuHupepd ~ Endothyranopsis sphae-
rica (Raus. et Reitl.), Climacammina prisca Lip., Forschia mi-
khailovi Dain; OCTDaKOJH Paraparchites galbus Posn., Glypto-
pleura plicatula Posn., G.variabilis (J. et. K.), Balantoides
multilobus (J. et K.) M Ip. Hailied OXMH BK3EMILIAD Goniatites
granosus Portl.

BeHEBCKKY TODU3OHT (C1vn) B CTPAaTOTHIMYECKOM DaliOHe CIOXeH
U3BECTHAKAMA MOUHOCTHO 12~-14 M. Cpely HUX NpecCiajanT JLeTPHTO-
BO~fODaMUHKLSPOBHE U "HATHUCTHE" (MHTDAKJIACTOBHE) W3BECTHAKM.
MUKDO3EDHUCTHE DPUSOURHHE M3BECTHAKM €CThb TOILKO Ha JABYX YDOBHAX
~ B CDeXNHel YaCTW ¥ B KPOBJe T'OPH30HTA. BepxXHui DU3OMIHWIH u3Be-~
CTHAK IMDOKO DacipOCTpaHeH, # NO HeMy NPOBOIMTCA TPaHMLA MEXKy
BEHEBCKMM U TapyCCKUM TOPM3OHTaMU. B 3amajHoi#f U cemepo-3amnag-
HOl ) YaCcTAX CHHEHANZH W3BECTHAKM 3aMeWAKTCH TAMHAMYA,aJeBDUTAMMA
A NeCKaMd ¥ B KDOBAE Da3MHTH (pUC.4).

B |ayHe BEHERCKOTO r'OPM3OHTA HPEOLNaanT paHee CYUeCTBO-
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BapERe BUJH. UMCISHHOCTb MHOTUX BHEOB Meﬁbmé, yeM B MEXafIOBCKOM
TODH30HTE, HOKOTODHE M3 HUX K KOHUY BEHEeBCKOTO BDEeMeHH HCues3anT.
JpyTHEe BAJH HamOodee pacnpOCTPaHEHH WMEHHO B BEHeBCKOM TODU30H-
re. TakoBH Gigantoproductus striato-sulcatus (Schw.), G.gigante-
us (Mart.), Striatifera striata (Fisch.), Kopauas poia Diphy-
phyllum, gopamurmpepd - Endothyranopsis spheerica (Raus. et
Reitl.), Asteroarchaediscus baschkiricus (Kreat. et Theod.),
OCTPaKO g Cavellina forgchi Posn., Hollinella avonensiformis
Posn., Bogopocau Calcifolium n Ip. HOBHX (JOpM B BEHEBCHKOE BpeMA
NOABMAOCH CPABHHTEAbHO HEMHOTO: KODPAJJH - Dibunophyllum biparti-
tua irregulare Dobr., D.okensis Dobr., Lonsdaleia subcrassico-
anus Dobr., Gpaxmonozd - "Fusella" veneviana (Semich.), Davidso-
nina carbonaria (McCoy), Chonetes praecarboniferus Sok., (Qopamu-
HMpepH Eostaffella tenebrosa Viss. ¥ ID. ’

CepHyXOBCKHH HaATODUBOHT

CepnyXoBCKu# HAATOPUBOHT ©C"eJMHAET ABa TOPU3OHTA - TApyC-
cKufi ¥ CTEWmeBCKMiA; OGEAas MONHOCTb MX KOJeCieTcsi B Ipeledax 25-
40 M. CTpaTOTHIMUYSCKM pDa3pe3 TapPyCCHOT'O TODPH3OHTA HAXOAUTCA HA
pP«OKe, Mexdy I'.CepIyXOBOM # r.Tapycoii, CTEUWEBCKOTO — B BEDXHEM
Teqeﬂnn p.BoaTH y c.CTemeBa (KaliMBMHCKAA OONACTH). XapaKTepHO#
0COGEHHOCTBY CEeDIyXOBCKUX (OCOOEHHO CTEMEBCHMX) OTJAOKSHAY ABJIAECT-
cq GHCTpag CMeHa [ODOX M KOMILIEKCOB (ayHW HaK Ha ILiouald, Tak #
BO BPEMEHH.

B CepIyXOBCKOE BpEMA IPOMBOMIO 3HAUNTEABHOS OGHOBJEHHE lay-
HH: MCUe3lW MEOTHe BMNH OpaxuoNnoX, XapaKTepHHE IJA OKCKOTO Hal-
TOopM3oHTa (Gigantoproductus crassus (sart.), G.varians (3ar.),
G.moderatus (Schw.), Semiplanus mikhailovensis Sar., Antiguato-
pis serenensis Sar., Productus redesdalensis i.-#., Megachonetes
'siblyi (J.Thom.) ¥ ID.). [logBBACH DAN HOBHX coupupepuin, TUTraH-
.roﬁponynrycos, apETUKBATOHME M Ip. [lpoMsomno Taxxe OCHOBJISHKE
KOMILIEKCOB KODaid0B, MUAHOK ¥ OCTDaKOXA; ¥ (QopamiHijep NOABJIOHHE
HOBHX BASMEHTOB OHIO KpaiiHe OIpDaHMUSHHHM. CDPeZ# OCTaTKOB TOJOBO-
HOTWMX OGHADYXeHH BHJH, XapaKTepHHe LJf HaMppa ypata: B TaPyCCHOM
ropuaosTe - Megapronorites sakmarensis Ruzh., Stroboceras bica-
rinstum (Vern.), B CTEIEBCKOM — Cravenoceras shimanskyl Ruzh. et
M.Bogosl. ¥ Navis longa Shim., ¥ B O0OUX TOPH30HTAaX, a TaKke B
[POTBMHCKOM = Cornuella ornata (kichw.), 3 TakKxe indolobus spec-—
tabilis (Meek et Worthen), M3BECTHHH U3 cloes YecTep CepepHoil
AMBDUKHA,

HUKHSA ¥ BepXHAR TPAHUIH CEDIYXOBCKOTO HAATODH3LHTE (IDOBO-
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JATCA B KPOBJE CJI08B, HOCYWHX CIeNH CHIbLHOT'O OCMENSHWS M HeGOAb-
Zoro pasmusa (puc.4). M.C.liBenos -(1938) comocTaBifd CepnyXoBCKHl
. HAATOPU3OHT ¥ BHDEJOXaUpid NMPOTBUHCKUN TOPUBOAT ¢ NoX30HOE Dibuno-
phyllum 3; Ji.C.JmGpoBuu (1941,1946) 3TH Xe OTAOXSHHS OTHOCHI K
HAMODPY. UTY TOUKY 3pemus noprepxmsaxn T'.U.TeoxopoBud, C.B.Comm~
xaToBa (1966) m Xp. llaHAHE B MOAbL3Y NpPOBEXEHNR HEXHeH TI'paHRIH
HAMOP& IO TOJOWBE TAapPYyCCKOT'O TODH3OHTA OHIM NDHBENSHH MHOTUMM
aBTOpaMy (Hecker, Osipova, 1970; PymeHues, Borocaoscxads, 1971),
a N0 HOMIJEKCY KODalXOB OTIORCHHUA TAPYCCKOr'O H CTOESBCKOTO I'ODH=-
30HTOB JHABHO NADAaILIGNHBOBAJMCE C HuU3aMy Hamppa HOTHaHmuy - SOHOM
Bumorphoceras 1 (Jlo6poanGoBa, 1948; KaGakoBuu, 1952). llo yuufa-
LMPOBaHHOK CXeMe OTIOMEeHHS CePINyXOBCKOIO HAaINTOPM3OHTA COMOCTAB~
AA0TCA ¢ NoA30HO# Dibunophyllum 3.

‘B 1574 r. TlocToAHHanA KapGoROBad HoMMcena MCK CCCP mepecMorT—
pelia BOMPOC O DAaCUNEHEHWHM ¥ KODpelATM¥ BepxHelt yacTH HMXHEETO Kap-
GoHa B CCCP. [IpMHATO DemeHHe BOCCTAHOBATHL CEDNYXOBCKUH# Apyc B
oG"emMe, OTBEUANUEM TADYCCHOMY, CTECEEBCKOMY ¥ NDOTBMHCKOMY IODH-
30HTaM PycCKOil IuiaTpopMd. B 3TOM OG"eMe CepIyXOBCKHA ADyC como=
CTaBAAETCH C HUXHEH MOJOBMHOX Hawmwpa 3amaguoit ErporH. [lo gopamu-
HupepaMm B CEpIyXOBCKOM H3IATODH3OHTO BHASAADTICA JBe 30HH - HNEEAS
¢ Pseudoendothyra illustria M P.globosa M BepXHff C Eostaffella
decurta (CM. Ta6l.1).

Tapyccxuii_TOPUBOHT (c1tr). OTJAOXeHKE HTOTO TODHIOHTA HMOKT
MOHHOCTD 8-11 M ¥ IIPEICTaBICHH IpeUMyuleCTBEeHHO H3BECTHAKAMA.
BapxHAA TpaHdlla B kHOU uacTH MOCKOBCHON CHHEKIU3W NIPOBOZUTCH IO
MOJOMBE TVIMH C MHOTOYHCJCHHHMA Eomarginifera lobata (Sow.), a Ha
C2B8pO-~Rafajie - N0 OCHOBAHUD [AYKKM NBCYAHO~-3JIEBDUTOBHX MOPOI.
TulH W3BECTHAXOB M 3AKJPMUCHHHE B HHUX OCTATKH ODTAHM3MOB 3HAUM-
TeJbHO MEHSADTCH HA IJIONAAM. B CTPAaTOTHIMUSCKOM Da3De3e IpeoCaana-
DT MEJAKOJETPUTOBHE U3BECTHAKK C OOMIbLHHM TOHKO3GDHHCTHM KAalbOATO-
BHM UEMEHTOM, YaCTO C NPUMECHY IIMHACTOIO MaTepUaia, NOJNOMATA M
CO CTAXOHMAMN IHIDUTA; M3BECTHAHY NEPEMEXANTCA C TOHKMMU IPOCACAMA
TINH, HOMILIEKC QayHH OCeXHCH: OYeHb DeNHM OCTATKM KODAJIOB, TH~
TaHTONPOAYKTYCOB, HET CTpMAaTH(eD, ¥ Mal0 BOXOpOcJe# Caicifolium,
HO MecTamy 4YacTH OCTaTKH MeJKMX OpaxXuomnoj: Schizophoria resupina-
ta (Mart.), sartinia glabra (sart.), antiquatonia khimenkovi'
(Jan.), Productus coancinnus Sow. K ID., & Takxe XOXH uepsed Zoo-
phycos.[l0 CPaBHEHMD C BEHEBCHUM CUIBHO OCBJLHEH M HOMILIEKC dopamu-~
HUPep, B KOTOPOM IpeoOiajawT MeJHHe FODPMH: Propermodiscus kre-
stovanikovi (Raus.) u Neoarchaediscus parvus (Raus.) u Ap. Padee
CUXTANOCh, YTO OGelHeHHe &éyﬂu OWJIO BHBBAHO DPC3KKM W3MEHEHWEeM (u-
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5#K0-TIreorpafUIeCcKAX yCnoBHil, npoucmBAMEM Ha GOXbmO# mIoOmaz¥. Iipu
JaxbHedmMX HCCAGZOBaHMAX OHAIO yCTAHOBAGHO, UTO oGenﬁeHm HOMII=
ASKC Wﬂﬂ, H3aR ¥ 33KIDMapiMe OO0 M3BOCTHAKH, B OCHOBHOM pacmpo-
CTpaHGHH HA OT'pPaHWYSHHOE mmomazM (160 X 80 kM), I'I® HaXOAMIacCh
KpaeBasd TMXOBOXHAS 4YacThb CaccedfEa. Ha GOXbmOf mio@afAH K 3amafy,
CeBOpy ¥ BOCTOKYy OT 3TOT'O DOTMOHA npeo0IafanT CBETAHE ASTDHTOBO-
dopamuanpepOBHE K3BQCTHAKA C GoraToff M pasHoOGpa3HOi dayHoli.
3xech somencmopamxn;bep BeChM8 CXOJNeH C CymeCTBOBaBUMM B Be-
H8BCKOO BDeMA, 4HaCTO BCTDG‘I&DTCH.K BOLOpPOCANM Calcifolium okense
Schw. et Bir. HeXOTOpOe OCHOBISHAE COCTaBa dopamuaupep npou3o~-
BEO 34 CYeT NOABNGHMA Pseudoendothyra aff.illustria (viss.) K
@XHHAYHHX Eostaffellina ex gr.protvae (Raus.), HOXyUMBEAX MUDO-
KO8 Da3BHTHE NO3AHBO, B NPOTBHHCKOS BDeMA. Cpeau ODAXHONOZ ¥ KO-
PaZXOB TAaKKe MHOI'O BHJOB, NEepemeIMX K3 OKCHOI'O HAXI'ODH3OHTa
(Gigantoproductus gigenteus (Mart.), G.striato-sulcatus (sSchw.),
Striatifera striata (Fisch.), Lonsdaleia floriformis Wart., L.
ossipovae Dobr. K JAp.), BO 3HAYKTCJbHOS OGHOBIGHME (payHH ODPOHM3O0-
mAO B CBA3HK C LOSBISHHMEM ODaxm®oloj Gigantoproductus giganteifor-
pis (Liss.), G.latiexpansus Sar., G.latipriscus Sar., Ovatia te-
muistriata (Vern.), Antiquatonia khimenkovi (Jan.), A.prikschi-
ana (Jan.), a.insculpta (M.-W.), Schellwienella rotundata Tho-
mas, "Pusella" multicostata (Schw.), "Fiparabisulcata (8emich.),
"R, "pussiensis (Schw.) K Xp., KOpalioB Lonsdaleia modesta Dobr.,
L.heckeri Dobr., L.gorskyi Dobr., L.rossica rossica Stuck.,L.
similis Dobr., Corwenia verneuili (Stuck.), Dibunophyllum konin-
eki Dobr., D.bipartitum cragianum Dobr. Cpegu OCTPaxOX HOABAANT-
ca Janischewskya steachovensis Posa., Scorbicula serpuchovensis
Sam. et Sm.,Bythocyproidea vitiligata (Zan.), B.ukrainica
(Gur.), Bairdia serpuchovensis Sam. et Sm. ¥ Xp. Bce 3TH BUEH
BMECTEe C HeHOTODHMM DaHOS CYIBCTBOBABUMMHM, HO HNOJYyUMBUAME MacCoO-
BO@ pachpocTpaHeHue (Schizophoris resupinata (Mart.), Martinia
glabra (Mart.) ¥ ED.), XapaKTSODHH HLAR TADYCCKOIrO I'Op430HTA.

CremeBCKA PODH3OHT (c1st) XapaKTepUayeTcs COAbWON W3MeRUH~
BOCTHD oTaoxeHH# (Hecker, Osipova, 1970). Hamiyumue BHXOXH Haxo-
BATCS B LXHOH vacTh MockoBckof CHHOKEHSH, B Kapbepax GCima Ane-
KCHHa, Halyrs, Tapycu. JR4 9TOr0 DOIMOHA THEOMYHH Da3pe3H, B KO-
TODHX NPAOGIAZaDT TANHH; B BUX MOCTaM¥ OCUIBHE OCTATKHM MOIKHX
Opax#onon Eomarginifera lobata (Sow.), E.longispina (Sow.), Orbi-
culoidea damanensis Sok., Lingula elliptica Phill., Fusells geamma
(3emich. ), F.botscharovensis (Semich.) ¥ ID., a Takke CoTYaTHe
MEAHEE ¥ OCTAaTKM DHG. MOmHOCTb OTIOoNeHRMA 16-27 M.
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K ceBepy H BOCTORY OT ANGKCHHA H TapycH Temsme "zoGaryco-
' BH@" TNMHH HWXES NONOBMHH I'ODHSOHTA NOYTH HOXHOCTHD 3aMemaprcs
. E3BOCTHAKAMU, TO MOXROZOTDNTOBMHME, TAWHNCTHME, TO KDRHORXHEME ,
SAHADYADIAME OCTATKE MHOTOUMCAGHHHX X DPa3HOOGDAIHHX opaxmonox,
KOpaiXoB, MWAHOK, a MOCTaMN M I'OXOBOHOTNX. JXd aTolk pamm HamGo-
X668 XapaKkTODHH KDyNHHe Antiquatonia hindi (if.-W .), Dietyoclostus
pinguis (M.-¥.), Schizophoria resupinata (lai't.), MHOT'NO CINDK-
QeDMEH ¥ KODAXXH furbinatoocaninia, MONBOCTH EMEEOCTOEOBCHNX H3-
BeCTHAKOB M3MERAGTCE OT 7 X0 10 M, COOTBETCTBGHHO H MOZHOCTL BH-
IBXSXAUMX T'NHH, [EPOCAAHBANBEXCS C JOXOMETAMN, COCTABIAET 11-8 M.

TaHO® CTPOGHN® CTENBBCKNE OTAOEOHMS COXPAHADT B mpexelxax mHo-
JOCH EMDHHOR OROZO 50 KM (COpHmyXOB, OKDeCTHOCTH Tyad  Zp.). Cxo-
AHO LOCTPOGH M CTPATOTHIMUYOCKHA Daspes, HaXOXAEMiica Ha p.BoATe »
250 kM C3 oT Cepnyxoma. CYmeCTBOHHO® OTXNYN® OT'0 3aKADNAGTCE B
TOM, UYTO KDMHONAHH® WBBOCTHAKM B paliole cTpaToTHma Pa3BRTH MOHb-
me, YoM B pafione Cepnyxosa, ® HEXBAS NOXOBNHA Daspesa (40 10 )
IPBACTaBAGHA B OCHOBHOM MSIKOASTDMTOBHMU H3BOCTHAKAMN C KOHKPS=-
IMAME KDOMHS .

K ceBepy ¥ K BOCTOKY OT CTDATOTHIMYECKOTO POTHOHAa H OT pas-
Pe30B OAM3 CepmyxoBa N TyZH CTSEOBCKEEG OTAOXGHNS Ea OUSEL GOXb~
molf NAOWAAM OpeACTABASHH OPT'aHOTeHHO-AE TPHTOBHMA M3BOCTHAKAME
(18-25 M) ¢ OCMIBHHME M DPa’HOOGDA3HHMM OCTATKAMN faymi. OHM Ya-
CTO 3aKADNANT KOHKDSHHMH KDOMHA M MOCTAME NPBTEPNOAN HO3XEDD AOXO-
MUTHBAOAD. B KoMILieKce dopamuamfep npeoGaanrt BNXH, Cy@BCTBOBaB~
ENe B OKCKOS BDeMsi, HO BCTPEUaDTCH M XapaKTODHHe CTONOBCKNE Bo-
staffellina decurts (Raus.), Pseudoendothyra aff.illustria gran-
dis Reitl. & XAp. Ha ceBepo-3amage OCOGSHHO OCMALHH OCTATKE KOXO-
AHAUBHHX KODAAXOB R KDYDHHX Opax#onoj. CpeAN HMX eCTh BEEH, Cy-
#OCTBOBABMNG DaHee B OKCKUX MOpAX(Striatifera striata (Fiseh. )y
Lonsdaleia floriformis Mart. N AD.), HO NOABAAGTCA MHOIQ HOBHX ,
GONLEMHCTBO KOTODHX MOXST GHTh MCIOEH30BAHO AA8 COHOCTABIGHHA
DagHNX pammil CTemeBCKEX OTIOXeHMH. TaKOBH OpaxmonoAd Gigantopro-
ductus latissimus (Sow.), G.superbus (Sar.), Schellwienella cre-
nistria (Phill.), Orthothetes hindi Thomas, Orbiculoidea dama-
nensis Sok., Chonetves dalmanianus (Kon.), "Fusella" gamma (Se-
mich.), "F."groeberi (Schw.), "F."botscharovensis (Semich.) K
ED., KOpaiiH Lonsdaleiu rossica borealis Dobr., Diphyphyllua
*fagseiculatum (Klem. ), D.vermiculare (stuck.), OCTPAKOZH Knoxieli-
la carinatu Sam. et Sm., Hollinella sokolovi Posn., Bythoeypro-
idea delicata (Gur.) ¥ fgp. Bce 3TR BRAH, a TAKES MPRYpPOYSHHHS
K KDHHOMAHOX pamma Antiguatonia hindi (M.-#.), A.insculpta (M+d.)
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Kopaixd Turbinatocaninia besputensis Dobr., T,toropovensis
Dobr., Tachylasma tenue Kab., Michelinia sp., N AD. ABXANTCA Xa-
PaKTODHHME AXA CTEESBCKOIO IODH3OHTA. K HAEM TAKX8 CIONYET OTHE-
CTE BEKOTODHS BMIEH, CyWSCTBOBABINEe DaHbEE, HO NOJLyuNBIMEe Macco~-
BO® pacmpocTpaseHNe - Eomarginifera lobata (Sow.), E.longi-
epina (3ow,.), B.praecursor (M,-¥.), Productus productus (Mart.),
P.concinnus Sow., Schizopboria resupinata (Mart.), A.khimenko-
vi (Jan.).

Hauopcxunig Aapyc

[0 yHRPRUMPOBAHHO¥ cXeme K BaMDDCHOMY SDYCYy OTHOCATCA ODOT-
puHOXN M KPACHONOASHCKNWHA PODM3OHTH, W3 KOTODHX HMXMMH napaixe-
ANByOTCA C HAWNPOM A (DOXOBHe 30HH Eumorphoceras M Homoceras),

a BepXEMH - ¢ HamppoM B (pOXOBas B0HA . Reticuloceras). B Mockos-
exolf CHHOKIN3e DACIDPOCTDAHOHEH TOABKO OTXOXSHKA NDOTBHHCKOI'O I'O-
DH3OHTAa, KOTODOMy COOTBOTCTByeT 30Ha fostaffella protvae. (Pe-
mounen [locToARHOK KAapGOEOBOH kowcoms MCK CCCP B 1974 r. mpoT-
BRACKEA TODH3OHT BKANNGH -~ BMOCT® C TADYCCKMM H CTEMBSBCKHM IODH-~
30HTAMM - B COCTaB CEPNYXOBCEOTO Apyca, a KPBCHONOXAHCKAHK oTHe-
CeH K GAEKHPCKOMy SPyCy CPeAHSIro KapOoHa .)

gngnnacnﬁ Topu3oHT (Cqpr). OTAONSHMS ITOr'0 T'OPH3OHTA
NpeACTaBAGHH B OCHOBHOM KAaPCGOHATHHME HODOXAMA; HUXHAH I'DaHRIA
OPOBORMTCHE [0 CAeXaM KDATKOBDSMSHHOI'O NepepHBa, BepXHAA - U0
TXyGOKOMy NpeZCAamKMPCEOMY DaSMHBy. CTDATOTMNMUSCKMH pa3pes Ha-
T0ANTCH Ha D.lipoTRe y A.KDRuKasa, CaMcoHOBO H [loTpacoso. OTAONS-.
HEMA MPOTBEHCKOT'O I'ODESOHTA HaWGOXee XOpOomo OCHAXeHH B JOMKAX ¥
Xe.KpomeHcKOS, a Takxe B Bepxm@oM Ii0Boaxbe (D.MOXOZOMH
Tyx), 8 Kaxmmmnoxok m B Hosropozoxo# oGxacTax (xapbeps GRR3 CT.
JraoBRa & Ap.). Ha ore MOCKOBCKON CMHOKAH3H OT padMiBa COXpaHM-
Xach JNWb BENXHAA NONOBMHA TODH3OHTA MOMHOCTBD X0 20 M, a B CKBa-
xuBaX KaXZREWHCKOK OGXacCTH MOGHOCTH IpeBUMAST 40 M.

B cocTaB (JayHH BXOAAT MHOTME DaHee CyNeCTBROBaBmMe BMAH, Ha-
npEMep Striatifera striata (Fisch.)., uigantoproductus latissimus
(Sow. ), Lonsdaleia arctica Gorsky, L.gorskyi Dobr., Palaeosmi-
lia murcnisoni . et H., Gangamophyllum mosquense Lobr., a TaKKe
MHOTHe QopaMuuRbepH. O 3HaAUMTENbHOE OGHOBAGEHEe MDOMCXOZMT 3a
CUY8T NOABAGHMA BHAOB, XapPAKTEeDHNX HMEHHO AXs NPOTBMHCKOTO BheMe-
HA. TaKOBH GPaxXMONOXH - Gigantoproductus irregularis (Jan.), G.
edelburgensis (Phill.), G.protveasis (sar.), sStriatifera magna
Jan., S.tenella Jan., Antiquatonia kremenskensis sSar., A.abrami
Sar., "Fusella" lujaensis (Semich,), XeTeTHAH - Chuetetes rossi-

~cus superior Sok., C.pinnatus Sok. ® AP., Pyro3d - Lonsdaleia
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multisepata Dobr., L.crassigemmata Dobr., Corwenia rugosa (McCoy,
- fopamMHBpepH - vostatfella protvae (Raus.), &,paraprotvee (Raus.)
k.subsphaerica (Gan.), Pseudoendothyra continens RoB., Bradyina ‘
ex gr.cribrostomats (Raus. et Reitl.) H AD. CPeAH OCTATKOB I'OX0~
BOHOTMX OCHAaDY®eHH Rineceras canaliculatum (Eichw.) X Corauella
ornata (tichw.), MSBeCTHHe H3 HAMPpa Ypala.

Caman BepXHAd HYACTh HMXHOKAM@HHOYTOALHHX OTIOERSHNE, BCKDH-
TaA CKBaXWHAMM HA ceBepo-3anaxe MocKoBCHOR CENGKAN3H, B HOCAGX-
Hee BpeMA BHAGAAGTCHA NOX Ha3BaHMeM "mecTomcroft Toxau". OHa NmMeeT
MOMHOCTHL XO 15 M K CEOXOHA CPOKUMOBHMZHHMN, IMANHNCTHME M BOXODOC-
JeBHMH CBOTAHMA M NSCTDHMA M3BECTHAKAMH. HeKOTOpHe ECCAOHOBATOAN
OTHOCKAM 3TY 4YacCTb DPa3pe3a K CamKUPCKOMY ADyCy. OXHAKO W3yvueHWe
daysH ¥3 COABHOTO YMCIA CKBAXMH NOKAa3ad0, 4T0 GODAMMERJODH N Opa-
XEONOAH NpEXCTABASHH BHEXHOKAMGHHOYTOJbHHMH BEAAMH, MHOTHE B3 KO-
TOPHX BMDPOKO DPacHpOCTpaHeHH B NDOTBMHCKOM TODH3OAT® (Eostaffelli-
na protvae (Raus.), Striatifera magna (Jan.) ® ZP.).

BuconoBcKue cAoM (C,_,vs) BHepBHe BHEeXeHH M.C.lBeunOBHM
(1938) no p.Ckuure y X.BHCOKO®, ODOCISESHH WO pexaM [Iporse, Jyxe,
MockBe u B pafione Axexcusa K Kalyr®. 9t 00pas’OBaHMA OCHYHO
3aX6TaDT Ha DA3MHTO! MOBEPXHOCTH NDOTBHHOKMX M3BOCTHAKOB, 8 Me-
CTaMR H3 OOPIYXOBCKAX OTIOXSHHAX. BHPaXeHH OHN DAUKO¥ DeCTpHX
( HODHUHEBATO~-XBATHX, KPACHHX, JHOIETOBHX) I'ANH MOMHOCTRD A0 3 M,
NePEeNOJHOHHHX KYCKaMM CHIbHO H3"eReHHHX CaXapOBHEHHX H3BECTHAKOB
4 KpemBei#, M OpeiCTAaBAANT 3XAKBRH, 06pa3oBaBmuiica B TeusHMe LAN-
TEALHOT'0 KOHTHMHEOHTaAbHOI'0 NEPROXA B KOHUE DaHHero ~ B Hauale
CPeXHeTrO KapGOHA.

CPEJHUHR KAPEBOH

Mo mpaEATOMy B CCCP XeneBMD, K CPefHeMy OTXSAY KapGOH3 OTHO-
cATCA JABAa Apyca - CamKUPCHA# M MockoBcHMit (pHMC.5). B MOCKOBCKOR
CHHeRAM3e CcpeIHeKaMCHHOYIOAbHHe OTIORSHHA ASXAT HA TAyOGOKO pas-
MHTO¥ IOBEDXHOCTH HMAHEKAMEHHOYT'OAbHHX .

Bamxupcru#é apyec

OTAONEHAA, LOCIAYXMBEME BIOCISICTBUM HEAf yCTaHOBAGHMA OamKkup-
CHOTO fApyca, OuHud BHXSJNEHH B 1934 r, C.B.CemuxaToBO#t Ha Ypaxe,
B I'opHOW BamKUpUM, TAe OHM OpeiCTABICHH MOPCHKAMM (ammaAMd. B wro-
sanagHo#t yacTH MOCKOBCKOK CHHeKAM3H M3BOCTHH XMMb KOHTHHSHTANDHHE
o0pa30BaHus OalIKMPCKOTO BO3pacTa. [IePBOHAYAALHO OHEM GCHIM OnKCaHH
M.B.XBODOBO# NOX Ha3BaHHEM a30BCKOM TOIEM IO CKBaXMHAM Ha D.A3e

K OP0-BOCTOKY OT MOCKBH.
OTAOXSHUA 330BCKON CBHTH (v,88) BCKDHTH MHOTOUMCHGAHHMA CKBa~
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suHEaMR. JCTAHOBAGHO, WTO OHN BHIOXEANT PEXyGOKYD 3DOSHOARYD XOX~-
CONRY CyOEMDOTHOI'O HDOCTNDaHHs. I'XaBHOE DPyCXO JOXOMAH, mapunot O
3-5 XM N TAyOREO# X0 135 M, NPOCASXNBASTCH BXOXb KEKHOrO KDHAA
MOCKOBCROH CMEOKANSH HA 450 HM B npope3aeT HNEKHSKaMBHHOYPOXbHHE
OTIOXOHRA. B HauGo4ee NOXHWX pa3pesax (K ©ry oT I.Mazospocaasna,
y CepnyxoBa, [IpoOHCKa H MODEAHCKA) a30BCKAA CBATA JEXATCA Ha
XBe ToXmE. HuxHeasoBCHa# TOXEA (10 100-110 M) pacOpocTpaHesa
JMEb B PIYCOKNX YacTAX XOXCHHH R HpeXCTaBieHA NPEHMYyHECTBEHHO
KDacHONBETHHMN ¥ CepHMM TECKAME ¥ aXeBDHTAMM, C [POCIOSME TnecdYa-
ENEOB C KAAbOETOBHM IOMEHTOM, ‘RHOT'E3 KOCOCHOMCTHX, C OGDHBKAMK
pacTATeXpHO# TRAHE. BCTpeWanTCs POAKAE NMPOCAOM I'IMH. BepxHea3os-
cRag ToAa (HO 30-50 M) BANOAHAST MeHee T'IyGOKHE AOXOMHH, OCHUHO
BpesaHHHe B HWXHOA30BCKMG, DEeN® CAMOCTOATENbHHE. OHAa HAURHAETCH
nayxol COpHX W 3€XCHOBATHX NSCKOB N MECTPHX IJIMH C DEeJKAMd HpO-
cXOfKauMM TNecYaHMCYHX H3BECTHAKOB M 3aKaHUMBaeTCA NAYKO# TeMHO-
CODHX M CepHX I'AMH ¢ mpocxo#xamu (0,1-0,2, Dpeiko - 10 0,8 M)
JECTOBATOTO (PO3EHOBOTO yrif, Cpeid HaliAeHAWX DACTHTEIbHHX OCTAT-
KOB npeoGNafapt JODMH, MMEDNMe MUPOKOEe DABNDOCTDaHeHHWS® B CDeXHEM
xapGoHe . HaXOAKM Neuropteris gigantea f.arcuata (Bertr.) Nov.H#
N.schlehanii Stur [O3BOXAOT CONOCTABATHL 3Ty HAuXy C BepxHelbam-
KUDCKEMA OTIOXSHMAMM JoHGacca A C MEIeKeCCKMM TODU3OHTOM BOCTOKA
Pyccro# mxaThopm.

MocKOBCERERUYE sapyec

fipyc BHgedeH 8 1890 r. C.H.HUKMTHHHM, M3Y4YaBWMM €TI0 OTIOXES-
HEA # payHy B OCHAWeHHAX, KaMCHOXOMHAX M CHBAaXMH2X HENoCpelCTBEH-
HO B Tr'.MOCKBEe M KXHee, 50 D.Okn. 3zech xe A.ll.MBanoB (1926) pa3-
ZelRX MOCHOBCKME #DYC Ha 4 TODMBOHTA - Bepelickuit, xamupckuil, no-
ZoxbCRuB ¥ MAYUKOBCKMIE, OXapaKTepU30BAB X B OCHOBHOM ODaxMOLO-
XavR. [lo3xBee CHJIO NpeJJOXEHO pasjieleHMEe MOCKOBCKOr'O apyca Ha
IBa NOZ"Apyca M AaHO IpoCHOe pacuternesme (Tabud.1). '

OTIOXSHEA MOCKOBCKOT'O fpyca MJM ero OTIeJbLHHX T'OPM3OHTOB
yCTaHaBAMBAOTCA DO payHe no Bceit TeppaTopuu CCCP, I'ie umewTcs
MODCKHE OC3AKH COOTBETCTBYWIEr'o Bo3pacTa. Bee CCCP ¢ ropusoHTaMy
MOCKOBCKOT'O fDyca CONOCTaBJAADTCA MODCHME OTIOXeHWs KrociaBum, Ce-
Bepo-3ananHof VcuauuM, Aasmpa, WpaHa, Apraducrana, WxHoro u Ce-
BEDHOTO KuTas. B HOHTMHEHTaXZbHOM Dalpe3e 3anaguoi EBponH nep-
BOHAYaJbHO KAK CHMHOHAM MOCKOBCKOrO fpyca OHd BHJeleH BecTpadb-
cKEll Apyc (Munier-Chalmas, Lapparent, 1893). [lo3jHee MOCKOBCKMiA
ADYC CTalM COLNOCTABIATbL y HAC 1O gayHe (Yepes puapes ,oHvacca)
TOXBKO C BeCcT(algoM C ¥ D. OFHAKO 3apyOexiHhe aBTOPH CONOCTaBAADT
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C MOCKOBCHAM spyCOM Taxxe M BecTdan B (Lexique str. USA, 1963;
Moore et al., 1971;u4 Zp.). B CHIA ¥ KasaZe ¢ MOCKOBGKEM APYCONM
CONOCTAaBAADTCA ADYCH Atoka H Desmoinesian, OG"eZuHAGMHE B cpex-
EM# ornex (Oklan series) DSHCHABBAHCKOR CRCTEMH.

MOCKROBCKHH ADyC B CTPaTOTHOMYECKOM DalioHe NpeicTaBIeR MOD-
CHUME OCDa30BaHMSME, COCTADAANUMME HONDEDHBHYD CepED OTIOXeHNH
TPaHCTpeccupynmero Mopa (130-150 M), C NocTencHHOX cMeHOM mecya-
HO-TJIMHACTHX OCaZHOB I'IMHMCTO~-KADOOHATHHMM M 3aTeM KapGOHATHHMH.
[louT ropasOHTaNbHOE 3alerande, BHASPXAHEOCTh DA3Pe3a M IMENEY-
HO@ ero CTpPOeHHe NO3BOIADT NPOCASAMBATHL HAa COTHH RIIOIBTDOB TOX=
¥ ¥ DauKd,crneuufuYHHe IJIS8 KAXIOTO T'OpH30HTA .

HMXHGMOCKOBCKMYE HOX"ApyC

Bepelicku#f TODU3OHT (C,vr ), YCTAHOBNGHHHH NO Da3pesaM Ea Ps
[lpoTBe K WTy OT r'.Bepei, 3ajeraeT TPaHCT'PECCHBHO Ha passaiTol  no-
BEPXHOCTH HEXHOKAMOHHOYI'ONbHHX MJM GCANKMPCKEX OTIOXSHRIl. CIONBH
B OCHOBHOM TEDDATeHHHME - MNSCYAHO~TAMHUCTHMM M TAKEMCTHMH NODO-
ZaMi necTpo#t, OGHUHO KDacHOY OKpacHU. MOMHOCTE 16-28 M.

Bepefickulf ropusoHT COOTBeTCTByeT (y3yAMHOBOH 30He Aljuto~
vella aljutovica (Raus.;, Kostaffella mutabilis Rsus. B Schuber-
tella pauciseptata Raus.; JIf I'ODH3OHTA XaDaKTepPHH TaKE® HOBHE
BEIH DRA3 ADYTMX DOZOB (ySyXmHMX (Profusulinella, Pseudostaffel-
la, Bofusulina), DOABHBUMXCE B GCaWKWPCKOM BeKe. U3 Gpaxuonox xa-
DaKTepEH Balakhonia latiplana (Ivan.), Tornquiatia aljutovica
(E.Ivan.), Orthotetes socialis Fisch., Flexaria russiensis E.
Sem., alexenia minor (Ivan.) W ADYTHEe, & OCOGEHHO - XOPHCTHTH
TPYNmH Choristites inferus Ivan. UpPH OTCYTCTBEN Ty GODeGDECTHX
CaWMUDCKUX XODHCTHT. U3 exelt BCTpeuaeTcs Archaeocidaris clavata
incurvis Ivan. TODM3OHT Da3jesfieTCHs Ha TPA TOANA -~ WANKYD, aIbD-
TOBCKYW M ODIHHCKYD.

llauxas Toama (3-10 M) HauMHaAETCA NOCKAMH M PHEHAMA C TOHKHMH
IPOCIOAMA M3BECTHAKOB, CONepXAIMX DeJKyP® Qaysy Opaxmomox B 3yCH
PuO, U 3aKAHUMBAOTCS MAKDO3EDPHACTHMY M3BECTHAKAMM AIM JOXOMHTAMN.
K ceBepo~BOCTOKY OT MOCKBH OTAOXSHMA HALKOH TONEM OTCYTCTBYNT,
BEePOATHO, U3-338 CONee NO3AHEI'0 NOI'PYXSHMA 3TOM TeDPETODMR. AJABD-
TOBCHAfA TOIWA (5-19 M) cIoxeHA IBYMA HayKaMl - KapGOHATHO-INEHH-
croii ¢ Goraroif m pa3sEOOGpasHO# payHOX (pazBETA TOIBKO HAa KI'O~
BOCTOKE) K NeCYaHO~TIMHMCTOW, pacnpocTpaHeHHofl nopcemecTHO. Ha
lre ¥ Ero-3anafe B ee CocTaBe NpeOGNaZalT ISCKH, HODEJKO KOCO-
CHOMCTHE; B CEBEPO-BOCTOYHOM HaNDaBAGHWH OHM NOCTENSHHO 3aMema-~
prCe TIuHamu (pUC.12).
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OPEHECKASE TOMEA (5-10 M) HAUNHAETCH PANHAMU C TOMKAMH OpO-
cxofinaum m3BecTRANA ¢ dayHO M 3aNAHUNBAETCH MEKDOSECDHNCOTHME M5~
DOCTHSKAME KAR TAIBHMCTHMH JOXOMHTaME. [I0 KpOBE® 3TOT'O KapGOHAT-
EOTO NIPOCIOS DPOBOXATCH PPaNMLs C KAOMDCHUM I'OPH3OHTOM

Kamepexuit ropusoms (Oaks) B OTamume Of pepefickoro cxoxes
B OCHOBHNOM KAaDGOHATHHME NODOJAMM C NOXURHOHHHMM NauKaM¥ HPac-
HOMBOTHHX M DO3OBHX I'ANERCTO-JAEBDATOBHX NOPOX ¥ NPOCHOAMH DO30-
BHX I'AMH. XaDPaKTeDHA YaCTas CMeHa NOPOX B paspese, GOAbMAA DPOAB
TANHNCTHX M3BECTHAKOB M MHOTOUMCACHHHS NPOCAOHM MMKDO36DHNCTHX
ZoZOMETOB. CTpaTOoTNnMUGCKMZ Daspes Ha D.OKe B r.Kamipe. MOWHOCTH
60-70 m.

B KalEDPCKOM T'ODN3OHTe pacHpOCTpaHeHH OCmHe ¢ Bepeiiciumm po-
AR (ySYANBHY, #0 BHAH YXe XpyTue; HaDAAY C HUMM [OSABASPTCA [Op-
BHe NPEACTABNTEXM DPOXOB Pusulina (F.antiqua Raus.), Hemifusuli-
na, Pusiella. B HN3aX eme BcTpedavrcs peixue Choristites teshe-
vi 4. et E.Ivan., HO OHF CHCTDO CMOHANTCA OCUABHHMM XODECTHTAMK
Trpyuns C.priscus (C,.priscus. (Eiehw.,, C.radiculosus a.et k.Ivan.,
C.latiangulatus A. et E.Ivan.,), @& Taxme TOHKO- H INOCKOPEODRCTH-
MR C.kashirensis E.Ivan. HOBHMM 3XeMEHTaMH SBAADTCA DPeLKHe Bra-
chythyrina m Neospirifer (?) attenuatiformis A. et E.Ivan.; xa-
PAKRTODHH TaKKe Kozlowskia kashirice (Ivan.), Meekella venusta
Trd, Alexenia adhaerescens (Ivan.), Antiquatonia kashirica
(Ivan. ), '‘Neochonetes carboniferus (Keys.).

TODR30HT COOTBETCTBYeT 30He Aljutovella priscoidea {Raus.),
Hemifusulina volgensis Putrja et Leont. M Fusulinella schubertel-
linoides Putrja M MOXBT OHTH pa3)eZeH HA TDK MOCTHHE BOHH, HO-
TODHM COOTBETCTBYDT TPH CECMUMCHTAUMOHHHX LWMKIA; KAXEH{ IMKA Ha-
YNHAeTCH IAMHUCTOR ToXmell X 3axaHumBaeTcs KapGOHATHON.

T'IMHMCTHE TOXIM, HaUKHAKGME KAXNHI IMKX (IOXYCTOBOTODCHAS,
3-6 M, xartyHckasd, 3-7 M, ¥ DOCTUCHABIBCKAA, 5~8 M), NOCTPOSHH
CXOZHO. BHM3y 3aleranT TOHKOCIOMCTHE 3eXeHOBATHE M CHDEHOBHE T'AH—~
'HMCTO-KapOOHaTHHE NOPOAH C ¢ayHolt, BHmS - NecTpPOOKpaWeHHHE TXd-
HMCTHO MAK NeCYaHO-TAMHACTHE OTIOXEHMS C OPOCIOAMEM M3BECTHAKOB, ¥
Aaxee "Hemye" RDaCHOUBETHHE NOAOMMTORHR TIHHH WJM OJieIHOOKDANEeH=-
HHEe TARHMCTHE XOAOMETH. B DOCTMCASBABCKOHM TOJuWle HA DP.OKe MHOIO
NeCKOB.

HapGosaTHHE TOJUM HMXHEr'O B CDefHero OMKiOB (HAapCKafd, 14-
22 M, B JOMACHEHCKafA, 15-21 M) CIONEHH TOHKOCAOHCTHMN W3BECTHA-
KaMi, OPeMMyuWeCTBOHHO TAMHMCTHMH, C OpaxMONOAaAMM M MUaHKaME, 4Ya-
CTO KDHHOMIHHMHA, a TAKXe MH:MOBHMY MJK TOHKOACTPATOBHMM H3BECT-
EAKaMN ¢ QOpaMHHApepaMH, W3BECTHAKAMM MMKDO3EDHUCTHMH ¥ JHOZOMM ~
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TaMK, ITH DAa3HOCTN MHOTOKDAaTEO DETMEYHO YepeXyDTCE B Daspese. B
HapOOHATHO! TOAWG BEPXHOTO IMKAa - CMEXBNHCKOR (10-16 M) HpeoC-
JaKapT TOHKO3GDHNCTHE TANHNCTHE AOXOMNTH NAR AOXOMNTOBH® Mepre-
%M, YTO, BO3MOXRO, OTPaxae? aHOMaIbHYD COXEHOCTh DerpeccHBHOH
CTagmK DasBATHS KaEMDCKOTO Gacceiima.

BepxseMockosckai nox*apyc

[loZoxbCKEH I'ODMSOET (Copd) ~- CTPAaTOTHN y I.[lOXOEBCKA = OT-
ZelfeTcs OT KAMIDCKOTO XOBOABHO USTHO NO CMEHE MACCNBHHX AOXOMN-

TOB TOHKOCIOECTHMM H3BECTHAKAMH C (paynoﬁ. B ocHOBaHNN TOPN3OHTA
Ha Goxbpmolk HXOEaZN HaGanraeTCa KOBEI'AOMEDAT H3 MEAKNX IaleK TeM-
HHX H3BOCTHAKOB.

B paspese 38KOHOMEDHO 4YepsXxyprcs r.llnicme TOHKOSODHRCTHS ,
ASTPDHTOBHE H INAMOBHE M3BOCTHAKM C @yaynman, 6panono,nall,
PEAKO - C KOpaaXaMd H TEMHMCTHE HAONOMETH MAN MNKDO3GDHECTHO N3-
BECTHAKN, CexmHe QayHoll. [0 CDaBHEHND C KABMDCHNM TODR30HTOM
YMEHbLEASTCS MOWHOCTL I'ANHNCTHX H3IBOCTHAKOB, YCTYNADEMX MOCTO MAa-
MOBHM M NETDHTOBHM DS3HOCTHM. MOBHOCTH 28-38 M.

B moAoibCKOe BpeMs NPOMCXOZMT SHAUMTONLHAH CMEHA payHu.
Boapmoe pacnpocTpaHeHHe Cpean (byaynnu noxyvapr BREH DOXOB Fu-
siella, Fugulina, Fusulinella, Hemifusulina, Schubertella. Xopm-
CTHTH TDYIIH C.priscus (lichw.) CMSHEDTCH OGMALHHME BHIaMH XBYX
rpyon - C.mosquensis Fisch. M C.jigulensis (Stuck.). YacTH Neo-
spirifer tegulatus (Trd), Brachythyrina kleini (Fisch.), Kozlow-
skis (?) timanica (Tschern. j, Choristitella podolskensis A. et
E.lvan., W3 HINOKOEMX - Archaeocidaris subsortheni Fuasg.

T'opu3onT COOTBE@TCTByeT 30He Fusulinella colaniae Lee et
Chen, P.vozhgalensis Saf. M Fusulina kamensis sSaf, [I0 KOMDAOK-
CaM Py3yAMHMI BHISAADTCA TPH MEeCTHHS 30HH -~ HEXHAS C Hemifusuli-
na subrhiomboides Raus. R 'usulina elegans Raus. et Bel., CPOAHASA
C 'Fusulina ulitinensis Raus. pancouensls (Lee) W BepXHAZ ¢
CGORHHM HOMILIOKCOM d)opauusmpep, CPeAN KOTODHX CDaBHHTOABHO YaCTH
Fgeuaostuffellu rostovzevi raus. N Fusulinella pseudobocki Lee
et Chen. JTEM 30H4M COOTBETCTBYNT TONME - BaChKMHCKAS (9-15 w),
yuaTRHCKAR (7-~14 M) B mypoBckag (8-11 ). Toxmm NOCTPOSHH CXOXHO~
TOHKOCAORCTHE TAMHECTHE M Golee MaCCHBHHE HETDNTOBHE H3BECTHAKK
BHH3Y B B CepeliHe ¥ MMKDPOSEDHECTHE H3BOCTHAKKE HMAM KOXOMNTH 'nep-
Xy+ B BAaCHbKMHCKO# TONMe COAblEe T'IMHUCTHX H3BECTHAKOD. B YARTNE-
CcKoit NPUCYTCTBYDT OXMH MAR XBa HDPOCIOR BOJIOPOCAEeBOI'0 R3BECTHAKA,
CAOXEHHOT'0 Ivanovia, ¥ YaCTH BHYTDRDOPMALMOHHHE Da3MHBH; B MyDPOB-
crofi Toxme noABRIAOTCA CBOEOOPa3nAwe NCEBAOOANTOBHE NM3BOCTHAKK., By~
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POBCKAR TOANA XN TODM3OHT B LGAOM IAKAHUNBADTCA HDOCAKOEM I'AKEMCTO-
0 XOJXOMKTA.

Mauxosoxnil_ ropESONT (czné ). CTPaTOTHD - RapEBPH y C.MAUKORa
Ba p.llaxpe. XapaxTepusyeTcs De3KNM NpeoCXalasueM WHCTHX UoJHX
XOTPETOBHX ISDOQ‘I‘HBOB y HNOABAGHMOM XaDAKTODHHX ODPI'aHOI'S BHHX (mo-
ANZOTPATOBHX K CNOMOPPHHX) OPOCIO6B W MHHMMAXHHHM COXSDEAHNEM
TANHECTHX Pa3HOCTOR N3POCTHEAKOB. A3 GeAHMX H3BECTHAKOB, ZOGHBaB-
mxos CaMs MOCKBH B MAynoBe, HOBANHCKOM, ChbSHOBEe N JADYI'EX IyHK-
TaX, NOCTPOSHH 3HAMOHNTHE "6e_.uoxalem-ma" XpaMd MOCKBH M XDYTEX
APOBEEX DYCCKHX T'ODOZOB HauwdHas ¢ XII B. MOMHOCTR 19-24 M.

_B MAUNOBCKOM TODN30HTE WHDOKO pacnpOCTPaneHH (y3yAMHRIH
(Fusulina, Fusulinella), 8 B BEDXHNX CHOAX H3DelKa NOABENETCH
Protriticites ovatus Putrja. CpeAN XODRCTAT EMDOKO pacnpocrpa=-
_HGHA TOABKO OJH3 Ipylna - C.mosquensis Fisch. (Ha BOCTOKe H Ha

. CeBOpe M3peAKa BCTPEYADTICA TAKKS XODMCTMTH I'DyIIH C.jigulensis
(Stuck. )). ¥8 ApyrEx OpaxuoUoj] NOSBIAADTCA HOBHE DORH - Sergospi-
rifer, Eroteguliferina. 3HAUNTEALHOE MECTO HauuHADT 33BMMATbH MOD-
CKMO JXNANN, DDOCASBEBENE MAUKOBCRNE OTIOXeHNA. OCOG@HHO pacOpoCcT-
paHeHH Platyplateium notatus (Eichw.), TOABKO MAYKOBCKOMYy IODK-
30HTY OBOHOTBeHHH Syniphocrinus, aesiocrinus, Synerocrinus. Tlo-
ABAseTcs Archaeocidaris rossica (Buch). QOMEBHH MUAHKM -~ Meeko-
pora sellaeformis (Trd), aAscopora nodosa Fisch. H Apyrue; pasHO-
o0pasHd OXMHOYHHE DyTO3H M OCOOGeHHO KOXOHMalbHHE M3 DOJKOB Peta-—
laxis, Cystopora, Cystolonsdaleia, Ha#izeR Pseudoparalegoceras
russiense (Tzw).

[lo ¢py3yxaumaM BHEEXANTCH JLBe 30HH: HMEHAR C Fusulinella bo-
cki Moell., KOTODOHl COOTBETCTBYeT HOBAMECKAH TOXNA, K BeDXHSsA C
Pusulina oylindrica Pisch., KOTOpOfi OTBEUa@T MECKOBCHAA TOXWA.
HomamHCKas Toama (11-16 M) CIOXSHA XBYMA NayKaMi. K OrO-BOCTOKY
OT MOCKBH HMXHAA [AUKA HAYMHAETCA TOBKUM NDOCZOSM IJMHMCTHX H3-
'BECTHAKOB, OTCYTCTByDUMX 3aNajHee; BHEE 3aderawt TOACTONAKTHATHE
A©TDHTOBHE H3BECTHAKE C OCMAbHHMM HOJOHMANbLHHME M OZNHOYHHME KO-
paxxamu B QyayauHuzaMmu ("KOpaxioBoO-popammEmpepoBHS"), HcUe3aDiNe
B ¢eBepO~BOCTOUYHOM HaIpaBIeHMM (pHC.13). [lauKka 3aBepmaeTCa Nnpo-
CIOeM MMKDO3EPHMCTOrO JZOXOMMTA. BepXHAA NayKa HOBIMECKOH Tokmm
TaKxe HAUNHAETCH MAJOMOWHHMM TAMHACTHMA MIBECTHAKAMM, KOTODHE
CMOHADTCH MACCHBHHMM J@TDHTOBHMM M3BECTHAKAMA C ODAXMONORAMA,
TacTPONOjAME M OAMHOUHEMA KODafRaMM, C NPOCIOAMM KDUHOMXHO-GY3y-
XMFANXOBOTO N3BECTHAKA, W 33BepmaeTCA MUKDO3GDHUCTHM M3BECTHAKOM
C TacTponmozaMu M C XoXZamu uepseif.
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[lecroBCKaa Toama (7-10 M), Kak W BEPXHAA Nauka HOBANHCKOH,
HaYMHAeTCA TOHKMM IIDOCAOEM TJIMHACTHX H3BECTHAKOB; BHEme JAGXAT Mac-
CHBHHE NeTPHTOBHE M3BECTHAKM C OCHIbHOK payHo#. Cemepree r.Ko-
JOMHH, ¥ CT.[I2CKM, B OCHOBaHHM TOJMM IPHCYTCTBYDT CBOSOCDa3HHS
KOCOCJNOACTHE M3BECTHAHOBHE eCYAaHMKH, BO3MOXHO, 30X0BOTO NPONC-
XOXIcHHA . TOXHA 3aKaHUMBAeTCA BHICDXAHHHM NPOCIOEM MEKDO3eDHM-
CTOTO IONOMATAa, NO KPOBAE HOTOPOTO B NOCISHHEE BpeMA NMDOBOAMTCA
rpaHKla ¢ BepXHEeKaMeHHOYT'OJAbHHMH OTJAOXE BRAMHA . ,Z[py THe HKCCAeXO0BE~
TedK NPOBOJAT 3TY TDAHALY B OCHOBAHMA CIOf BHYTDRGODM3LMOBHOTO
KOHTJIOMEDaTa, NONCTRIANIETO AONOMAT.

BEPXHUHA KAPBOH

BepXHeKaMeHHOYTONbHHE OTJAOKEHEA B MOCHOBCHOW CHHEKEN3E HD®-—
JACTABJAEHH MEJKOBOJHHMA HODMAJIbHO-MODCHKMMM M IATYHHHME OCaIKaMl,
cHOPMUPOBABUMMUCH B YCAOBHAX OGmefl perpeccum, Hauapme#cs nocie
MaKCHMAJIbHOTO pacIMpeHHA Gacceitna Ha PycCKo# nuampopue B MAUKOB-
CKOe RDeMA. B BepxHeM oTrese HapGOHA BHEGXSADTCH XBa fApyca - Ha-
CHMOBCKN} M TXeAbCKMHA, 00me#l MORBOCTBO X0 200 M; OHN Da3ieXeHH
Ha DAJ TOPDM3OHTOB W 30H (DHC.6). [B HacTosEee Bpems DPa3paGoOTABO
IpOOGHOE pacYleHeHHe BEeDXHEeKaMeHHOYTOXbHHX OTIOXCHHH Ha TOXNN
(Maxadsa ® Ap., 1972, 1975; puc.6)]

CTpaTOTANMYECKUE Da3pe3H TOPH3OHTOB rxexbcxoro ¥ HaCEMOB-
CKOTO ADYCOB HaxOZATCA K BOCTOKY M K Wro-BOCTOKY OT MOCKBH,

TIe OHM BCKDHTH KapbepaMy H BHXOXAT B €CTECTBEHHHX OCHAXeHMAX

00 XOXMHAM peK MOCKBH, OKH W MX TDMTOKOB (DHC.2). BepXHEKaMEeHHO=
yTOIbHHE OTIOXEHHEA 3aJeranT Ha CPeRHEKAMeHHOYTOILHHX 063 CYymeCT-
BOHHOTO NepepuBa. OHM COrJaCHO NEPEeKPHBADTCA KAPGOHATHHMH HOPO-
JaMd aCCeJbCKOYO fpyca HMXHei nepud, HOX KOTODHe MOTDYXADTCH B
CeBEPO-BOCTOUHOM HAIDPABIGHMWH .

OTIOXSHHMA KAaCHMOBCKOI'O M I'KEJBCKOI'®0 ADYCOB OXapaKTeDE30BaHH
NOYTH BCEMH IpYINAMA OPraHH3MOB -~ popaumHMiepaMid, KOpPalIaMl,
GDaxXdONONAMA, MUIAHKAMM, WPNOKOMMMA M ID. JTH ADYCH OTBEYANT Kpy-
[IHHM 3BOJDUMOHHHM 3TANaM B Da3BUTHM JayHd M AMEOT ILIaHeTapHOe
pacnpocTpaseHue (iBaHOBa, PO3OBCKas, 1967).

KacueMoBCKHH] spyc

KacuMOBCKME Apyc (NepBOHAYaNbHO TETyJW{epPOBHE TODU3OHT) KaK
CTpaTurpafuyecKas eJMHKIA BepXHero KapOOHa OHA yCTaHOBIeH A.ll.
ViBaHOBHM (1926) Ha OCHOBakWMM M3yYeHUA cTpaTArpatuu ¥ ¢aysH 43
pa3pe30B KaDbepOR Y iODOTOMUIOBA # Ha p.fy3e B r'.MockBe # y T.
BOCKpeceilcKa. HHXHAA T'padMua Apyca NPOBOJKJIACH IO KOHTIOMepaTy
HaX OTJIOXSHMAMY MAUYKOBCHKOTO IODA30HTA, BEDXHAA - NOL 3aKANMA0IM-
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X 6OraTyp QayHy I'SeXbCHOTO fDyCa M3BECTHAKAMA W LOXOMMTAMHE
c.T'xelp ¥ X.PycaBKUHOH.

dayHa KACHMOBCKOT'0O BEKa II0 COCTaBy COJbUMHCTBA IDYIN DE3KO
OTAMYABTCA OT CPeAHeKAMGHHOYTOJBHO! M 3HAMGHyeT Hauad0 HOBOT'O
9BOANIMOHHOTO 9Tana. YXe B HAyaJe KAaCHMOBCKOT'O BeKa MNOABMICH DAl
HOBHX DOXOB - HpEJCTaBHTeXell cemeiicTB, LOCTHIIMX pacuBeTa B KOH-
ne KapOoHa M B mepur. Tak,y ¢ysyZMHEZ BO3HMKIO HOBOE ceMeficTBO
Schwagerinidae (pomd Obsoletes, Montiparus, nosgdee Triticites
X JAp.). Cpex® Opaxmomoj LOABAAKNTCA NEeDBHE NpPeACTAaBATELM NOLCS-
weficTsa Chonetinellinae (Do Chonetinella), HaXcemelicTBa Lytto-
niacea (pox Poikilosakos), y nedaaonos - HepBHE IpencTaBATEUbL
cemsilcTBa Schistoceratidae (Eoschistoceras); CXOAHAH KADTHHA Ha-
GANEA8TCHA Y MUAHOK, MODCKAX XMAMHA ¥ ADYTMX rpynn. OXHAKO CTaKOB-
XeHNe HOBOH# (ayHH NPOMCXOIKIO OTHOCHTEIbHO MBIJEHHO, M B OCHOBa-
HAM KaCUMOBCKEX OTIOXSHM# eme BCTDEUAWTCA HEKOTODHE CpeXHeKaMeH-
.HOYTO&AbHHEe BMAH fopammempep, pyro3, O6paxuonok M JZDyTUX I'pyun.

B HACHMOBCKOM fDyCe BHISAADTCH YSTHDEe 30HBH N0 Qy3yuMHHIAM:
Q3A1 [Obsoletes obsoletus (Schellw.) M Protriticites pseudomon-
tiparus Putrjal, C:-"A2 [Montiparus montiparus (Ehrenb.) 1, 0331
[‘L‘ritic_ites arcticus (Schellw.) u T.ohioensis Thompson] u 03}32
[P.irregularis (Schellw.) H T.acutus Dunb. et Condra)}, KOTODHM
COOTBETCTBYNT T'ODU3OHTH - KDPEBAKHHCKHYA, XaMOBEMYECKUi, JODOTOMMU=-
XOBCKUIL M Ay3cHEH.

OTAOXeHKSA KAaCHMOBCKOI'O fApyca NpOCIexeHH Ha Ypale, B Joubac-
ce (CxoEZ oT N5 RO 05), B Cpenseit Asum. BHe CCCP OHM M3BECTHH B
Kurae, a Takke B CeBepo-3anajgo#t Mcmaruu, rie CIAOH, CHHXDOHHHE
BepxHell 4YaCTH MAYKOBCKOI'O I'ODMBOHTA MOCHOBCHOTO fipyca M KpeBfA-
EMHCKOMY TOPM3OHTY KAaCHMOBCKOT'O, NPeJIOXSHO BHIEJUTH B KaHTa-
Opuiickaii Apyc. B KOHTMHOHTAaAbHOM KapOOHe 3amaAHo# EBDOMNH KacCK-
MOBCKOMY fpyCy cooTReTcTByWDT cTodar A ¥ B. B CHA ¥ HaHage C HWMM
'COHOCTAaBAADT ADPYC Missourian HEHCHJILBAHCKOH CHCTOMH.

B II0AMOCKOBbE KACHMOBCKUI ADyC NPeACTABJASH MEIKOBOLHHMM
KapOOHATHHMM K TIRAECTHMM OTIOXOHMAMA DEIDECCHDYOIEro Mopd. B
CTPAaTOTHIMYECKAX Da3pes3ax N0 DP.MOCKBE MOWHOCTE KX COCTaBAAeT 50-
70 M. KaCUMOBCKHE OTHOXSHHA MMERT OTYETAMBO BHDAXSHHOO IOJMIAK-
AXYEeCKOe CTpOeHHMe C 3aKOHOMEDHHM YeDeZOBaHMEM: a)HOPMaXbHO-MOD-
CKAX OpPraHOTEeHHHX H3BECTHAKOB HAM NAUGK lepeclaWBaHMA NECTPHX
Meprexeii, TAHH, M3BECTHAKOB, C OGHUbHHUMM DA3HOOODAa3HHMM OCTaTHa-
M OPraHM3MOB, H O)PalMaibHO M3MEHUWBHX JAryHHHX MeCTDONBETHHX
JONOMUTOBHX Mepreleit, MERDO3SDHMUCTHX HOJOMATOB M W3BECTHAKOB,
OOYTH 0e3 OCTaTKOB ODTraHM3MOB, PeXe C yIHOTCHHHMM WAM 3BPHOMOHT-
BHME QopMamm. Kaxpuif 3 YeTHpEX T'ODH30HTOB BRANYAET KaX TPaHC-
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TPECCHBHYW, TaK H DPOTPOCCHBHYD CeDUH HODOX- C DasINYHHM HX COOT=
HOWSHEM B Da3HHX T'OPH3QETaX. BBEDX HO pa3pesy BO3pacTaeT DOXb
DPerpecCHBHHX cepmrii.

' KpesgxnHCKKY TOPH3OHT (CBH)' CTPaTOTHINYECKHE Da8SPe3H HAXO~
ZATCH y Iep.KpeBAKHHO H CyBOpOBO, CIM3 r'.BOCKDECeHCKa. MOWHOCTDH

" darmaabHHii XaparTep OTIOReHHM{I HemOCTOSHHH (pac.14). B Dafiome
CTPAaTOTHNA MOWHOCTL MAHAMAXLHA - 9=10 M; B KOHCOAMMOHTANMOHEMX
nporudax OHa BospacTaeT A0 20-30 M. OCOGEHHOCTHD KPOBAKMHCKOI'O
TOPU3OHTA ABJAAETCH NpPEOCNaZaHHe [eCTPOOKDAWSHHHX I'AKMHECTO-KAapG0-
HHX DOPOJ =~ 3€AeHHX, PO30OBHX M CHDEHOBHX, - DPE3KO OTIHYARUMXCH OT
CBETHHX KapOOHATHHX NODOX CPeXHOro KapOOHA. K OCHOBAaHMD KDeBAEMH-
CKOT'0 I'ODH30HTA cefiuac OTHOCAT NAyKy NOPECIAMBAHMA TOHKMX CEOSB
HASTPHTOBOI'O ¥ OHOMODDHHX H3BOCTHHKOB C IIMHAMM M MODPTEIAMH, C
OCHNLHHMH OCTaTHAMU ODaxw#onoJj, MODCHHX IMxm¥, mmasoK, B Goxeeo
GeHHMY -~ QOpaMMHMDED M KODaIOB, XaDaKTeDHHX H AAA MAYROBCKOTO
TOpR30HTa. TOILKO Cpexm OpaxHOonoX HaliZesi HOBHE BHEH - DBAKHE
Kozlowskia borealis (Ivan.) M Alexenia reticulata E.Ivan., XOTO~
pHe CTaHOBATCH OCHIbHHMM B BHBOXSXIEMX c.noax;'n OCHOBaHK %8 Hafi-
JeBH Eoschistoceras sp. XapaKTeDHHE IiAd KPeBAKUHCKOIO I'ODH3OHTA
Protriticites m Obsoletes TaNX9 NOABAADTCA HOCKOALEO BHE® OCHOBA=~
HUA TOPU30HTA (TOABKO B KOHCeZMMEHTAUMOHHHX NDOTHGAX Obsoletes
BCTPSYADTCE C CAMHX HH30B).

KpeBAKUHCEHYE TODHBOHT HOZpa3fedseTcd HA 4B TOXWM. HUEHAL,
CyBODOBCKag TOXEa (3-15 M), B (a3aibHOA YACTH MPEACTABAGHA NEDe-.
CIaHBaHMeM JAETDHTOBHX M OHOMODPHHX M3BOCTHAKOB C HECTDOOKpAameHHH-
M TIMHAMM K MeDreXsMy. 3aBepmaeTCd OHA MPOCIOENM OeIOT'0 MHKDOSeD-
AMCTOTO M3BECTHAKA C CePHMM M3BECTHAKOBHMM TaXbKaMi. X2paKTepeH
HOMILIGKC SBPHOMOHTHHX (y3yIMHMAI ¥ MEeIKRX dopaMmuEMbep - Fusiella
lancetiformis Putrja, Ozawainella angulata (Col.), Glomospira
sp., Tolypammina sp., Globivalvulina sp., TracTpOmOX M GDaXMONOX.

BocKpeceHCHKada Todma (6-20 M) caoxeBa B OCHOBHOM Nauyxoif mepe-
CAaMBaHWA TAMEACTHX ISTDHTOBHX H3BOCTHAKOB N necTpux smeprexet c
YAaCTHMM Fusiella lancetiformis Putrja, Protriticites subschwage-
rinoides Ros. M Obsoletes obsoletus (Schellw.), Opax#onozaMM Ku-
torginella mosquensis (Ivan.), Pi-oteguliferina rossica (Ivan.) R
MEaHKAMA = ¥ 3aBEPUABTCHA XATYHHHMA KDACHOUBOTHHME DPIMHMCTO-XOXOMH~-
TOBHMM [OPOJAMM C DEIKMMU OCTAaTKaMM ODPIraHW3MOB. .

XamoBHHYECKUE TOPHIOHT (thm) OTIHYAGTCA OT KDPSBAKHHCKOTO
NeHbWBH fanMaibHOl M3MEHUMBOCTED ® OoXee BHAGDXAHHHM DachpefeXxe-
HHEM OCTaTKOB ODr'aHM3MOB. CTPAaTOTH( I'OPU3OHTA PACHOAOXEH B I'.Moc-~
kBe (XaMOBHMEKM), TUIMYHHE Da3pe3d - GauM3 Tr.BOCKPeceHCKa. MOWHOCTH
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or 12 %0 21 M. Ha 3anaje (KaiWHWH) OHa MUWHMMAXBHASA, HA BOCTOK®
[IOAMOCKOBBA (BASIMMMD). MAKCHMAXbHAA; B paii0He BOCKDSCEeHCKa
MOMHOCTH XaMOBHAUSCKOT'O I'ODU3OHTA . COCTaBAAGT 15-17 M.

B XaMOBHHYECKOE BpeMs, Hapaly ¢ HDONOIXADENMM CYNECTBOBATH
dopMams, MOABUAMCH HOBHe BHJH BO BCeX Tpyunax QaymHH: Qy3y IMEALH ~
Montiparus montiparus (Ehrenb.), M.umbonoplicatus Raus. et Bel.
K AD.; MUOAHKM - OpPEICTaBHTEIM DOXOB Rhabdomeson, Rhombotrypella,
Rhombocladia; Opax#onofd - Chonetinella pygmaea (Chao), Poiki-
losakos planus (Ivan.); Choristites conctiformis (Stuck.);
oGExbHH Kozlowskia borealis (Iven.), Buxtonia (?) subpunctata
(Nik.) ¥ XD., MODCHKAEC JIAIME ~ Pachylocrinus tenuiramosus
Yakovl., Zeacrinites schmitowl Yakovl. ’

TOpR3OHT JeXdTCA HA ine ToXms. B HExHel - DaTMMDOBCKO# TOJ-
Be (3-8 M) - OpeobXazapT AeTDHTOBHE H3BECTHAKU ¢ Pa3HO00PAa3 BHMK
OCTaTEaMM ODraHM3MOB (OpaxAoNOXaM#, racTpONONaMH, dopammHAepa -
‘uM Quasifusulina longissima (Moell.), Montiparus montiparus
(Ehrenb.)), a B pepxHefl WacTH ~ GelHe MHKPO3EDHHCTHE H3BECTHAKH C
Goxee pelIKUMA OCTaTKaAMM TeX X¢ ODraHW3MOB W cClelaMi OCYmeHHA
(GDeKYRAMM DACTDOCKMBaHMsA). BepKXHAR - HEBEPOBCHAA ToRma (8-12 M)
npeACcTaBAGHA NepecIaMBaHMeM ODTaHOTE@HHHX M3BECTHAKOB, Mepredeil u
TIRH ¢ TeMM Xe BHEAMH ODTU'aHM3MOB, UTO ¥ B paTMMDOBCKO Toxme. EBe
paspes BaKaHUMBAGTCS AATYHHEME (HOMETOBO-KDACHHMA TANHACTO-Z0A0~
METOBHMH, RHOTZ3 aXeBDHUTMCTHMH NODOJAMA, KOTODHE B BOCTOYHOM Ha-
OpaBiIGHEK NOCTENEHHO CMEHANTCH UMCTHMA TOHKO3EDHACTHMY OdeLHO~
EBJATHME JOJIOMHATAME.

goporouu.lonermﬁ TOPU3OHT (cjdr) CX0JeH C XaMOBHMYECKHM, HO
OTARYAETCH OT HEro MeHLEMM COZSDEAHHEeM THHHHCTHX NODOL. CTPAaTOTH
IMYeCKHe pa3De3H pacHOXOXSHH B MOCKBe (IopoTOMMEOBO) ¥ B paiioHe
r.BOCKDOCeHCKa. MOWHOCTH GAM3 MOCKBH ZO 21 M.

' B ZODOTOMMIOBCRO® BDeMSi NDOZOAXALOCH o6HOBIGHNE COCTaBa day
. Cpear Qy3yIRHUE OCHOBHO# $OH COCTABAADT YX6 TPATHIMTH - Lri-
ticites arcticus (Schellw.) H T.ohioensis Thompson, XOTA BAJH DC
Za Montiparus NPOAOAXaXE CyWecTBOBAThb. CocTaB XpyTHX Tpynn ¢ayHs
H3MEeBRXCH MaXo. CIejyeT OTMeTATh MOABIGHHe CDEXH GpaxMonox Kochi
productus (?) gjeliensis (Ivan.), a Cpegd KopalioB - Timania
schmidti Stuck.

TOpDE30HT HEXAMTCH Ha XBE TOJUM. HAxHAd, Oepxyposckas (3-11 )
CEOXeH3 NOIMASTDATOBHMM ¥ MEAHKOBO-CPaxmoNOZOBHMA M3BECTHAKAMHA ,
e Priticites (Iriticites) oh? oensis Thompson, T.(I.) irregularis
(3chellw.), T.(T.)zhukovskiensis Ro3. BBepx OO paspesy OHEH nepe-
XORAT B MUKDO3EDHHCTHe (appOpOoBAL:H6 K3IBECTHAKA C OpeK4YMgMd Dac-
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TPECRUBAHMA . BeDXHiA, MOWMODMHCKa# TOXSA (6-11 M) NpeXCTaBieHs »
HAXHOE YacTH NepeclauBaEmeM H3BOOTHAKOB, Meprexeffi ¥ rams c OGRIL-
HHWA DAa3HOOGDA3HHMH OCTaTKaMH OPPaHM3MOB, B TOM UKCH@ fritici-
tes (Iriticites) irregularis (Schellw.) & Ap. OHa 3apepmaercs
DeCTPOOKPATSHHHMA FOZOMHTO-MEDPIOIMCTHMA MODOXaMM Oe3 daymu c
DPEKUMY TOHKHME DDOCHOHKAMA MEAKOZOTDHTOBOIO H3BECTHAKA.

dy3ckuit TODH3OHT (c5ja). CTpaTOTHI PODH30HTA DACNOXCKSH B
r.Mockse (mo p.fyse). JDyrue THIMUHHE Da3De3H BCKPHTH CHBAXWHAMM
Ca43 r.BocKpeceHCHa ¥ CT.TXedb. MONHCCTE S-11 . Cymecrsennoi
0COGeHHOCTED TOPA3OHTA ABAASTCA NPSOGEAAAAME MUKDO- M TOHKO30D~
HACTHX (GapPOPOBEAHHY MIBECTHAKOB C DEIKEME NPOCIOAMM ¥ ARH3AMKA
MOXKOZOTPUTOBOTO M3BECTHAKA, C JNOBOABHO OAHOOGDA3HHM KOMILESHCOM
$y3yAdHRE, 4acTO ¢ 6OJee TOHKOCTCHHHME M MEXKEMA DPaKOBHHHaMM ,
49eM B JODOTOMHMJIOBCHOM rop#30HTe (Fusulinella (Pseudofusulinella)
usvae Dutk., F.(P.) pulchras Rsus. et Eel.. Triticites (Tritici-
tes) irregularis (Schellw.), T.(T.) noinskyi plicatus Ros.). Ha-
XOIKHA MaxpopayHH B AY3CHOM T'ODM3OHTE DEJKM; KDOME TOTO, OCTATHA
Oprasu3MoB 4aCTO HKEDT NIOXYD COXDAHHOCTH BCAGZCTBHE YaCTHUHOTO
MX DacTBOPeHHS NDPX BTODHUHOK ZOXOMHTH3ALMM NODOX. BAXHO NOSBAE~
HP€ Lissochonetes geinitzianus (Waag.) M HaXOZKA TOHMATHTA Pa-
rashumardites mosquensis Ruzh,

XapaKTep OTAOXeHMA Ay3CKOTO I'OPH3OHTE M YTHETEHEHH OGAMK
Py3yJIMHHE CBHIGTSABCTBYDT O NPOXOAXABmeiicH PerpeccHME KaCHMOBCRO~
T'0 Gaccekna.

TODUBOHT caaranT IBe TOIMM: HMEHAA - M3MaRAOBCKAA (4-8 w),
LpeUMyeCcTBEHHO KapOOHATHAA, W BEDXHAS -~ TDOMKOBCKAH (3-7T w),
KapCOHaTHO-TIIMHKCTaSA . BEPXHAC YaCTH OGOEX TOXN CIOXeBH SDKOOKpa-
UEHHHMA TIMHKECTO-LOLOMATOBHMA TOPOLAMA C DSIKMMK OCTATHAMHA OpIa-
HH3MOB. BocTouHee I'.BOCKDECEHCKa (ayHMCTHUSEKMH KOMILIOKC CTAHOBH~
TCA CON9e Da3HOOCDA3HHM, a TUIMHUCTHE NOPOAH BEeDXHey TOZmM 3aMema-
DTCA MMKDO~- ¥ TOHKO3GDHMCTHMA JOXOMATAMA C MaJOMONHHMK LDOCIORKa-—
MM JOJOMHTOBOT'O MepTeNd.

| Txexvrcrnit apye

TkeXbCHAM ADYC OHJ BHIEJEH ¥ COMOCTABJICH C HAXHSH 4acThD
BeDXHeTo KapOoHa Ypaxza C.H.HUHATHHHM (1890) Ha OCHOBaHWM MSyHeHU:
JayHH B3 KapCOHATHWX NODOX OKpecCTHOCTEe# cT.T'welb M K<PyCaBKMHO,
Paspeaos NoO p.HIA3bMe OT 4.HaGepexHo# M T.HOTMHCKAa (paHee EOTo-
DolCcka) Lo T.liaBLOBCKEY [l0Caj. HEXHAA T'DARANA TDOBOATCA BHEE K3~
BECTHAKOS JODOTOMMNOBA M fy3H, a BeDXHAH - B OCHOBAHHM CHOGB C
XapaxTepHHM KOMILIEKCOM (.OpaMMHM{ED aCcCedbCHKOTO Spyca NepMcKOoi
CUCTEMH .
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dayHa I'XeIbCHOI'0 Bexa De3KO OTAHYAETCHS OT NpeimecTBymuef.
ToSBASETCH MEOTO HOBHX DCTOB M HOBHX BEAOB — B TOM WdCJe ¥ POXoOB,
BO3HHKIKX B KACHMMOBCKOM Beke: Yy (y3yAMHME BMIH [riticites (Rau-
gerites), Jigulites, Daixina, Y pDyros3 - Gshelia, y Opaxmonof -
Chonetinella urslica (Moell.). KpoMe TOro, yBeIAWHBAETCH KOANUS-
CTBO DPOJOB, HOCTHIamuMX pacCliBeTa B NeDMM; CpPeXd OpaxMonoxy 3To
Anidenthus (A.nikitipi (Ivan.)), Spiriferella, Callispirins, Pae-
ckelmanells, CDeld DHOG - Campiloprion ivanovi (Karp.) u3 ceseil-
ctBa Heliocoprionidae.ds padee CyNeCTBOBaBEMX BHAOB B T'KEIbCKHX
OTAOXKCHHEX BCTPEUBNTCA XMNb HEMHOI'EE ~ OOuMe JIf BCero NO3JHEero
KapGosa M eJMENYHNEe BUZH, OOLMe CO CPSIHMM KapGOHOM.,

OTAOKBHMS T'EedbCHOTO #pyca nO MOPCHOR (ayHe HIDOCHSXSHH Ha
Ypaxe, B JloHGacce, B CpeiHe#f ASMM, HO BO MHOTMX pailoEax BeDXHHe
ero 30HH, a4 MHOTJA M BEeCh APYC OpejCTaBAeHH HOHTHHEHTalbEHMA 00~
pasoBamMfME C GXODOE M yram 4. Uepe3 pa3spe3 JodGacca, Iie XOpomo
HpeICTAaBAOHA HAXHES (y3yAMHANOBAA 30BHAa TXeIbCHOTO fpyca (CIoH P1-
P4 ; BHle JeXaT KOHTHEGHTalbsHe OTIOXeHEA ¢ (IOpOR), IKeAbCKMi
spyc conocrasxfeTca co credanoM C ® D 3anaxuo#k EBpomu. B CHA u
KaHaze, r'ie pPacOpoOCTpasHeNH MOPCKME BODXHEKAMeHHOYI'OAbHHE OTIAOXEe-
HEfl, TXeXLCKOMY ADYCYy COOTBETCTBYDT ADYCH Virgilian M Postvirgi-
lian. B paltok) CTPaTOTHNOB OTIOREHMS IEeIBCKOTO Spyca OpesCcTaBle-
HH THaBHHM OCDa30M HODMAIbHO-MOPCKUME XapOONATHHMYA MNOPOJAaMA, YB-
POy DUEMECH C NayuKaMd PIMHACTHX KpaCHOUBETHHX HOPOX; OOCWAH MO
HOCTbH XOCTEI'aeT 140 M.

Mo ¢y3yuuMEMAaM IESIbCHMl ApyC NOApA3iedAeTCi HA TPH 30HH:
C3C (friticites (Rauserites) stuckenbergi Raus.), 051) (Jigulites
jigulensis (Raus.)) K CgE (Daixina sokensis (Raus.)). B Huzneit
qacTu 30HH CSC B [IOAMOCKOBLE BHJISASETCA MECTHad 30HA C Triticites
(Priticites) rossicus (Schellw.) # T.(R.) paraarcticus Raus.
Kaxfoli ¥3 3TEX B30H COOTBETCTBYWT I'ODU3OHTH. PyCaBRUHCKUE TODU3OHT
'COOTBETCTBYeT HauaAbHO# pase TpaHcrpeccHd, awepesckafl - Makch-
MATHHOMY PACHMPOHHD TEEeXbCHOTO Gacceiia, 1aBAOBO~-NOCALCKu B HO-
THHCKEHR TODMBOHTH - cTaCuibHOfl fa3e TpaHCrpecCul B DEDEXOXHOR K
DerpeCCEBHOMY DeaMMy. I'ODH3OHTH ASAATCH HA TOMMM, UMEKGMe NOIA-
UMKINYECKO® CTDOSHME .

_PycaBKuECKUii TODHSOHT (Cyrs) 3aieraeT Ha OTIORSHMAX KACHMOB-
CKOT'O Apyca TDAHCTPOCCHBHO. CTDPAaTOTHOMYeCKHH Da3pe3 HaXOIKTCH
6I43 cT.TEedb; MOWHCCTh KoZeGieTcs 0T 8 a0 30 M. 3 paymd Hau 60~
Iee xapakTepHH Driticites (friticites) rossicus (schellw.), T.
(Rauserites) paraarcticus Raus., PyToO3H - Gshelia rouilleri
Stuck., Pseudobradyphyllum nikitini (Stuck.), MIAHKA - Pseudo-
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hornera capillaris Sch.-Nest., Diploporaria semikhatovae Sh.,
Pseudoseptopora crassa Sh, § AD. ; CODaXMONORH - XpOMe OOmmX Axg
NIO3RHETO K-DOOHA MUR NOSBMBL IXCH B KOBIS KACHMOBCKOT'O BEKAa, Kak
Kochiproductus (?) gjeliensis (Ivan. ), Lissochonetes geinitzia-
nus (Waag.); XapaKTepHd Orthotichia morganiana (Derby), Neocho-
netes dalmanoides (iik.), Waagenoconcha humboldti (Orb. ), Chao-
iella boliviensis (urb.), Choristites supramosquensis (Nik, ),
Hustedia pseudocardium (Nik.). Pax BRAOB, ABIANIMXCH DPOAOHE " aXb-
HMKAMH DOJOB, DaCHPOCTDaHEHHHX B NEDMH, NEDOUMCISH BHDS.

PycaBkuHCKAY rOpH3OHT Da3zedseTCA Ha JBe TOXMM. HAXHAS, po-
WKag (40 22 M), NPeXCTABIGHI YaCTHM YepenoBaHKMeM (8XNX ODI'aHO-
TOHHHX M MUMKDO- W TOHKO3€DHMCTHX N3BOCTHAKOB, B Dal3iKYHOY cTene-
HM JOJOMMTU3UDOBAHHHX ¥ OKDeMHEHHHX. OCHIbHHE K DPa3HOOCpa3HHe
OCTAaTKH ODT'aHK3MOB HPHYDOUSHH K HUEHMM YaCTHM JJNEeMEHTaDHHX UMK~
IOB, MAKPO3EPHUCTHE DABHOCTH C oGenneHHO& (payHolt - ® ux BepxHmM ua-
CTAM. B OPraHOreHHHX DPa3HOCTAX HAHGOISe YACTH OZMHOYHHE KODALIH,
OPaxMONoONH, MUAHKK, racTpONOMH, QYySYAMHEIH; OCTAaTHM HTAOKOXEX M
OCDHBKE BOZOPOCLSl OGHYHH mis Bceit TOJMMM .

B ueHTPaIbHOM [IONMOCHOBRE OTIOKCHHS Peunnxoif Toxmm noxpepr-
IMCh T'ZyCOKOMYy Da3MHBY. Ha HMx DPa3MHTYD [OBEPXHOCTbL IOXMTCH BOPX~
HAfA TOAMA DYCaBKMHCKOI'O T'ODU3OHTAE - WRLKOBCKAM (4~25 ). HauGo-
¥ee TMONHO OHA NpejcTaBIeHa GIW3 CT.Txexsp (cM.muxe, NYEKTH 10-
11), Tle CROXeHA APKOOKDAIMEHHHME TABHaMM, NOCYAHHKaMU M KaDGOHAT-
HHMA [IODOJaMA. B OCHOBaHMM BJEMOHTADHHX UMKIOB JOXAT TEKHACTH®
A3BECTHAKA ¥ TUMEH, ¢ CaHKAMM GDaxXHONOX (CTPOpOMEHME) M Nele I~
nox, ¢ ¢ySylMHMILAME X MURHKAME. Hepexko 6a3a4bHHE CIOK MNpeACcTaB-
18HH HOAEBOWNBTOBO-KBAPLOBHMY NOCUAHMKAMYE H [ECKAMM. Bepxuue ya-
CTH IMKIOB CAOKOHH KDACHHMH ¥ 36J6FHMH TIRHaME, HE COJACDEAEMMY
OCTaTKOB ¢ayHHW. ToXwa falMaibHO He BHICDXAH&; B pailoHe [IaBAOBCHO-
ro [locara OHa OpeXCTaBIeHA NECTPONBETHHMM LHecKam®, azeBpETaMi,
NeCYaHUKaMy C [PMMECHD S(hy3HBHOTO MaTepnaiza, B CeBepO-~-3amafHOM
1 BOCTOUHOM HANDABJGHUAX TeDDHTSHHHE HNOPOLH 3amMemapTCA IANHUCTO-
HaDOOHA THEMM .

AMEDeBCKU# TOpH3OHT (c5am). CrpaToTHIMYECKHl pazpes HaXOAM T~
A Y ZA.AMepeBo B TypaGbeBO (puc.15). MomEOCTH 25-40 M. Jlsaurtcs
1a 1B TONWA. HuXHAf, TypaGheBCKas TOJma (20-30 W), cuoxeHa Kap-
SOHATHHMM LOPOJaMM. JEePeAYDTCH XelTHE ¥ Gelue CHOMOD)HHE M MOJH-
IETPHTOBHE H3BECTHAXM, B Pa2HOR CTeneHm ZOJNOMATH3HDOBAHHHE , X
AKPO- U TOHKO3CDHMCTHE MIBECTHAKA C DEIKUMA OCTATKAMH OpraHKM3-
{0B, LiOMODLHHE X NOAMIETPUTOBHE U3BECTHAKK, Claramie OCBOBAaHUS
EMEHTADHHX IWMKNOB, NPEXCTABACHH NDEMMYUOCTBSHHO JY 3y UK HE [OBHMK
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H TacTPONOZOBO~pySyXAHRIOBHMM D83HCCTAME ¢ Triticites (Rauseri-
tes) stuckenbergi Raus., T.(R.) major Ros., T.(R.) procullomen-
sis Ros. ¥ Ap., TPyCUaTHMM KOpDALIaMh, OJMHOYHHME Dyro3aMe, Opa-
XHONOZaMH M OCHIBLHHMH OCTaTKaMM KpMHOMZeli., Bume JexXET MalMHHH-
HOBCKas ToJEa (4-10 M), CHOXeHHAA TIARMCTO-~-HADOOHATHHME HIH Me-
CU3HO~-THMHNCTHMM NODOZaMH, IO XapaKTepy $auMalbHHX u3mMeHeHWH
CXOAHAS C WEeXKOBCKQA TOxme#fl pycaBKMHECHKOIO TOpH30HTA. HalineHd
Triticites (Rauserites) variabilis Ros., [.(R.) procullomensis
Ros., T.(R.) stuckenpbergi Raus.
~ [laBIOBO-NOCAZCKME I'ODMBOHT (Cgpp) mO cocTaBy HODOX CXOXeH
C aM3DeBCKEM, CTpPAaTOTHD B pajiome r.[laBIoBCKHEA [[0cCaX; MOWHOCTH
20-35 M. HaxHAg 9acTh TODM3OHRTA - nyryaoséxaa ToRma (14-25 M) -
B CTDATOTKIEYOCKOM DalfOHe CIOMPHA AONOMHTH3KDOBAHHHMM M3BECTHA~
HaM#, B OCHOBHOM HMIaMOBO-Xe@TDRTOBHMH M MMKDO3EDHMCTHMM, C YaCTH=-
MM, HO MANOMOEHHMHM HDOCIOSME Qopaunamweponb-nonopocnenux E3BOCT-
. HAROB C Jigulites jigulensis (Raus.), J.volgensis (Raus.), J.
longus Ros., #ADaMl FacTPONOJ B DAKOBEHAMM GDBXMONOL, CKeXeTaMy
MIDAHOK M OJKWHOYHNX KODaiIOB.
3aBepmaeTcA paspe3 TODH3OHTA IPE3HMHCKOF Toaue#h (6-10 M),
CEOXSHHOi meCTPOOKpaBeHHNMHE H3BECTHAKAMHM C Jigulites volgensis
(Raus}), J.longus Ros., Daixina baituganensis Raus. ¥ TIWHE-~
CTO-OXOMMTOBHME NIODOJAMM C aJIeBPATOBOHl IpUMechD, Ge3 OCTAaTKOB
ODI'aHE3MOB . v
HormEckmi# TODESOHT (Cﬁng). CTpaToTRIMUECKAH# pa3pe3 HaXxOIMT-
ca B paftose r.HoTrEECkKa; MOMHOCTH 14-25 M. [IOEMIMREKUECHOE CTPOE-
HME OCGYyCJAOBICHO HaCTHM NepeClaMBaHWeM CMOMODPHHX WA NOAEXETDU~
TOBHX M MMKDO- B TOHHKO3EDHMCTHX CHIBHO AOJOMUTU3MDOBAHHHX M3BE-
CTHAKOB. BAOMOD)HHE DPaSHOCTE CIOXSHH TDEMMyNEeCTBEHHO Dys3yJHHANA-
MA ~ Jigulites jigulensis (Raus.), Daixina sokensis (Raus.), 0.
magna (Ros.), rseudofusuline anderssoni (3chellw.). B HeTDUTOBHX
' pa3HOCTAX BCTDPEWANTCA MEJAKMe OCTAaTKE OFMHOYHHX KODaAioB, OGpaxuo-
YIOF, OEAEHnMIOof, MTIAOHOXMX X MiIaHOK. BHEme 3alerapT NOINXETDPRTOBHE
M3BECTHAKE acCeIbCKOTO $PyCa HEWXHe#l rnepuit. B CTPATOTHIMYSCHOM
paiioHe OHM, MO-BHFUMOMY, C Da3MHBOM NEePEKPHBANT OPTAHOTGHHHE 13-
BECTHAKN HOI'MHCKOTO TOPM30HTA, & BOCTOYHEe I's BlaauMmupa JEexaT CO-
TJIACHO Ha NEeCTDOOKPANEHHNX TIIAMHUCTHX ZONOMHUTAX NATYHHOI'O THIa,
KOTOpPHe B 3TOM palffoHe 3aBepwakT paspe3 BEPXHEro KapCoHA.

1Y. YTJIEHOCHOCTD HMEHETO HAPHOHA

TIOIMOCKOBHNE GypOYTOUNbHHIE Gacceiid OpeICTaBAfeT NOJOCY yrie-
HOCHHX OTJOXSHM{ NPOTAXSHHOCTBED OKOAO 1200 KM M mMpuHO# oT 30-50
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40 100-125 KM, DaCHONOXEHHYD Ha 3alafHOM E DEAOM KDHEBAX MOCEOB-
- CHOfl CMHOKEMBH. 3amalHad ¥ WKHAf TPaHMIH GacceitHa ompexexapres
BHXOJaM#t Ha NOBEPXHOCTL XeBOHCKMX OTIONSHEH; BOCTOWHOK M cemep-
-HO# TpaHMnedl ABuReTCH yCIOBHAA IMHNME 200-MOTDPOBOH PAyOXHH 3a3Xe-
TaHusi YTUEHOCHHX OTHEOXeHE# GOGDMKOBCKOTO T'ODR30HTA. OOMAH KO-
EaZb TIOAMOCKOBHOTO 0a8cCeiiHA ~ OKOXO 120 THC. KB. KM. BaXaHCOBHe
3anacH yris COCTaBAART 6,8 MADA.T: MO KaTeT'ODMAM AﬁB+C1 - 4,8
MIDZ.T, IO KAaTETODHM 02 - 2, O MEDE.T; NPOrHOSHH® 3aNacCH HOCTH-
rapr 4,0 MIDX.T. B HacTOAKee BDeMA B GacceliBe pasoTapT M CTPOAT-
CA 88 maxT, 4 Kapbepa M OfHA CTaHm&A "[lof3eMmras” c o6meit mpoma-
BOLCTBEHHO! MOWHOCTHD 39 MIH.T B I'OZ. YTXE HCIIOXB3YOTCH NpeRMY--
MeCTBEHHO KaK IHEPTe@THYECKOE TOILINBO; OCHOBHHMHM NOTDECHTOXSMN
ABAADTCA SASKTDOCTAHIMM (75%) W UPEANDHATHA CTDORTOIHHON, XEMME-
YECKOH ® . IPyrux oTpacieil MpOMHUNEHHOCTH (I5%).

Yrie00pa30BaH#s HAYaIOCh C TYpPHe, HOCTETIO MaKCHMyMa B Cpe-
AHoBM3eficKOoe BDOMA, BHAUKTOUbHO YHOHDIHMAOCH B NOSAHEM BM3E M OT-
CYTCTBOBAJO B HaMppe.

B typHe wmazomommne ( 0,10-0,30 M) mEacTH Gyporo yrag HiBe-
CTHH CDPeZM MODCKMX M IDHCDeXHO-MODCHEX OTHOXEHHH MaleBCKOTrO,
JIMHCKOTO H YeDEeNeTCHKOr'0 I'ODM3OHTOB: OHM OTMEYAT MOMEHTH KpaT-
KOBDEMEHHHX OCYyBeHHMH. IIpaKTHUECKOTO MHTepeca OHH Ee npeACTaBAANT.
B BM3e yIIeHOCHOCTh HAa OCEOBHOW nuomaim GaccefiHa CBfS2HA C OTHO-
XOHAAMM COCDMKOBCKOTQ 'ODH3OHTA. B UepeNeTcroM paHOBe YrEOHOCHH-
ME HBAADTCA TAKKE MAIMHOBCKEE OTHORSHMS; YyTAM B CEBepO-3anaxHol
JacTH Gacceiida ¥MenT TYJbCHWH BO3pact (pxc.7).

BH3elicKMe OTIOXeHHS NpPeICTABIALT OGO CAOXHYD nox¥pammaib-
HY® nuaTjopMEHHYW JOPMaLMD. PEKOHCTDYRIMM Naleopedbeda HOSBOJMAK
YCTAHOBATBH, 4YTO K HAYAAY YTAOHAKOLAEHHS GOCPHKOBCKOIr'O BpeMeHH
COPMHPOBANKCE YETKO HPOCISAMBADMMECS CHCTOMH KDSBHMX XOANH (BH-
TOXHEHHHX MEecYaHO-aJeBDHTOBHMH, KAaK NDaBAIC, Ge3YTOALHEMA OCaKa-
M), Ha OCWMDHHX TUOCKHX MEXIOJMHHHX IPOCTDAHCTBAX yCIOBHA OHJM
CIaTONPHATHH JJE DPa3BUTNA TODPSHMKOB, M K 3THM ILIOMAZAM OPRYy DO~
YeHO MaKCHMMaIbHO® yI'MeHaKOILIeHWE.

JTUCHOCHAA TOJMA MMEET OTYETINBO BHDAXKCHHO® HMKIMUECKOE
CTDOGHME . BHAGUADTCA 5 CeLHMEHTANAOHHHX IMKIOB, C KOTODHMK CBH3a-
HO yTIeHaHOIUIeHHE, - ONMH B MaJIMHOBCKOM HaITODH3OHTE, TDH - B GOG-
DMKOBCKOM T'ODHBOHTE M OIMH - B HMXHE!l YaCTHM TYABCKOTO. Kaxauﬁ
IMKI HaUMHaeTCH NeCYaHO-ANeBDUTOBHME AJAOBHAULHHMA OTIOXCHNAMH M
33KaHUNBaeTCs 03eDPHO~-COJOTHHMK aJeBPHUTOBO-TINHMCTHMM OCALKAME C
nracTamy yraefl. UHCJIO OTHOCHTEABHO YyCTORUYMBHX yTOZbHHX LIACTOB
RocTUraeT 16; U3 HMX 4 ODMYDOYEHH K MalJWHOBCKOMY HaXTODM3OHTY
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m, 1%, 1Y, ¥) 8 4 - K TyZbCHOMY (itf n 1, mtf 1¥Y°7) (pac.7). Cn-

HOHNMMKA YIOIbHHX NIACTOL OCHOBAaHA Ha CIIOPOBO~IHJABIEBHX CNEKTpax
yrae#l m BMOmADWMX NODOXK. OCHOBHHMM DaCOUAMM [WaCTaMk SBIADTCA I,
Il, Hl, 1.

OCHOBHHE YT'OAbHHE MJXACTH GOGPMKOBCKOTO TODABOHTA 00DAa3ywT
IIacTOO0Pa3HHe 3aleXH, NpOCIeXMBapupMecs HA GOJbWMX TUIOWAZAX -

1 nuact - Ha 5-8 KB.KM, Il - Ha 20~50 KB.EM, [l - Ha 5-6 KB.KM K
1Y - Ha 10~-30 KB.KM. B MANMHOBCHOM M TYIBCKOM TI'0ODH3OHTaX yTAH
06pa3y DT OHCTPO BHKIMHMBADUMECH JME3OBAAHHE 3aJeXd Da3MepOM 2-4
KB.KM. [0 fopMe, B niaHe, yroibHHe 3aleXd NOAPa3NeIAOTCH HA K30~
METDUYOCHHME, XaDaKTeDHHe MJIf KDyHOHHX MecTOpoxIermit, o6pa3oBaB-
MMXCA HA WMADOKAX TEePPACOBUIHHX NMPOCTPAHCTBAX ADEBHEro peJbeda,

B YILJIAHeHHHE, NDUYDPOUEGHAHE K TAOWAZAM, KOTODHE OTDAHWUEHH yCTy-
TNaMM Teppac HJIK DyCEaMM. BO MHOTMX cXyuasX BHTAHyTas QopMa 3ale-
xell BH3BAHA NOCIefynameid 3po3wmeil.

CpenHKe pabO4YHe MOMHOCTH YTOJbHHX NIAACTOB M3MEHALTCH B Mpe-
nexax 1,4-2,8 M (MaKCMMAJIhHO 6-~12 M), Hambojee yCTOWuMBHE MOILHO-
CTH B 2-3 M HaGADIADTCA HA NXHOM Kphle Gaccelima. OCHOBHHE pato-
qHe TJACTH AMENT OCHYHO CAOXHOE CTDOeHHWEe, BKIANYAWT 1-5 NPOCIOEB
HODOAH ("CYXapHHX" PMMH C DM3OWUIAMM CTHTMADHK, yTIMCTHX TIKH,
aXeBDHTOB # TOHKO3EDHHCTHX NECKOB) TOXIMHOA OT 1-2 M JO 0,5 M.
[loyBa KW KPOBAA YTOABHHX MIACTOB NPENCTABIGRH B GOIbEMHCTBE CJY-
yaeB (OKORO 65%) DaSAMUYEOTO THIA COJNOTHHMM ( Dexe O3CPHHMM) HA0-
JUEATOBHMA W KaOXMHMTOBO-TMADOCKOAWCTHME TAMHAMM. SHAUATEHNBHO pe-
X2 B 0OYBE A KpOBAE YTONbHHX NAACTOB DPA3BATH MEJKO3EPHUCTHE KBap-
ueBHe TOCKH.

Yrad [OAMOCKOBHOT'O GacceifHa TUNMYHO OyDHE, CHACOMETaMOpfR-
30BaHHHE . Pa0oyad BJAIKHOCTb UX COCTaBIfeT 33-36%. !I0 MHKDOCTDyK-
TYDHHM OCOCEHHOCTHM BHIEUAOTCA JABE HOXTPYONH: TYMOJMTH (KIaCCH:
TSHATONNTH , TAHONKONMTH, MUKCTO~-TYMOJXTH, CANpPOUCIMTO-TYMATH) M
CanponeduTH (KAACCH: TYMATO-CAIPONEJUTH, CANPONEAKTH). !iBeT yT-
zef depHHlEt. [0 Crecky, OCYCJOBJICHHOMY X4DAKTEDOM 4 COOTHOWEHMEM
MUKDOHOMIIOHEHTOB ¥ CTeMeHb MUHSDaXd3alMK, BHICUALTCA MNOXYCIECTH-
mMe, LOAYMaTOBHE ¥ MATOBHE PA3HOBMIUOUTH. TEKCTypa TyMyCOBHX yI-
Jeii a0JioC4yaTafd, CJuOUCTasA, Doxe MaCCHBHas5 , CAIPOLEJUTOB ~ MaC-
CdBdafi, DOxe IUKTUATAA; CTPYRIYpa OLHOPOUHAR , WTPAX0BaTaR @
39DHACTAH. JIeXbHWE Bec usMeHdAeTCHA OT 1,05 X0 1,% - B UpAMOd 33-
BUCUMOCTK OT 30JAbLHOCTU.

XapaKTepda BHCOHKAA 30J4bHOCTL - B CPEeRHEeM 33%. \kdlDalbiad
YaCTh yIEEL COCTOMT U3 KACUKEATA M [UIOOOKACAOB dfwud HAS (35-90%),

(™3 15 I3 17""), 8 - x 606pUKOBCKOMY ropjaonwil(l, 1%, m, o,
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KBapla, MADKa3uTa, I'(CA, HKAABUMTA M CUWAH. TOIROTa CTOPEHHA T'Ow
podell KaCCH NM3MEHASTCA B NpeAedax 6100-7200 KKAX/Kr u HaxXOAHTCA
. B 00paTHO# 3aBUCEMOCTM OT 304bHOCTH.

Cepa B yraAx COXEPEMTCA B BHZS KAK ODPaANYSCKAX, TAK A Mi-
HEDAXBAHX CC3AMHOHMH (NMpUTa M MAPKE3WTA), HeDaBHOMEDHO pacipe-
AclionHHX . CORepEaEMe cepDH Kodebaercd OT 2,0 X0 10% (Ha Cyxoe Bo-
WeCTBO) - B cpemHeM 3,5%. HaGangaeTCH NOBHEEHHOS COJSDEAHME Op-
TaHWUECKON CeD: B BOCTOUHOR YacT GacceilHa M KOIueNaHHOL - B mro-
3anajxHod .

Huxe OPHBOAUTCA PUBMKO~XMMAYECKES KADAKTEPUCTHKA NOZMOCKOB~
HHX yraei:

Buara: asaluTHYecKad - 8 ; padoyas - 33,0%.
3ona (Ha cyx0e TOMUMBO) - 33,0%.
Cepa (Ha cyxyp Maccy): o6mad - 3,5 ; CyAbpaTHas - 0,2 ; KOLUS-

JaHHAA - 2,4%.

CocTaB (Ha IOPOYY®D Maccy): C - 67,5 ; H = 5,2 3 N - 1,8 ; 0 -

19,5 ; 5 oprasuyeckas - 2,7%. BHXOX IeTyUHX BeWeCTB - 46,0%.
TerwoTBOpHAA CHOCOGHOCTB: HA TOPOYY MACCY - 6750 KKax/Kr;

HU3mAA - 6310 KKaX/KP; HM3MAR Ha paGouee TONIMBO -

2720 ®Kaa/KT.
t° nuaBieHMs 30MH: HAYANO JedoDMAIMM - 1350 ; pas3uArdehEe -

1500 ; SMAKONIABKOE COCTOSHME - BHIE 15000.

Y. TEQJOTWUECHAS WCTOPI] PETMOHA B KAPEOHE

B TeyeHWS BCEr'0 HaMEHHOYTOABLHOTO NBDPHOZA OTKPHTOE MODe Ha-
XOZAAOCH Hda BOCTOKHS PYCCHOA IAATYODMH (BOLIrO~YpaibCKad OONACThb),
a TeppUTODUA MOCKOBCKOJ CHHSKAW3H NPEICTABIAla €r0 3amajHyD Kpa-
SBYyD 4acTh, OTXENEHHYD OCTDOBAMM UAM HOBOKHHMM NORHATHAMM. [IpK
YCUleHdM BOCKOIAIMX EBUXSHMY H30AAUMA BO3DacTadka B Gacceitd Moc-
KOBCKOY CHHOKIMBH NDeBDRMANCH B KDYMHY® XATYHy. HMSHHO TaKUM OulX
B Hauyale TypHe (O036pPCKOe BDOMA) BOJOSM, YHACIESNOBAHHHE OT MO3A-
HeJIBBOHCKOTO OadceliEa. B nNpMODPexHOll 30He, PAe CONGHOCTH GHAA HE-
CKOIbKO MOEU™' AHOH H3-3a NOCTYILIGHMA NPECHHX BOX C CyWM, OT&ara-
JKCh TEPPUTEHHO~KAaPOOHATHHE OCalku. Jakbme OT Oepera OHM CMOHS-
J4Ch CYAbPaTHO-LOAOMATOBHMA OTIOXSHHSAMY, 3aHAMABIMME GOJBIYD
NIOWaAk (pUC.8). O3epckull GacceilH OHI HaceleH OUSHbL CHYIHHM OoH-
TOCOM, THIMYHHM IIA MOCTOOCMTAHWE C HEHODMAXBHOE COJABHOCTBHD:
CTPOMATOJMTH, XapPOPUTH, OCTPAaKOLH, CEpHOydH; K3 OpPaXKoNon 348Ch
CeIMJUCh RMIL KAMApPOTeXwu. B BOCTOYHOH 4aCTH, Te HAKONIAIHECH
H3BECTHOBHE OCANKA M GacceiH GHu 0Oodee OTKDHTHM, MOTAR XATb H

IMPTOCIIMPADEDH «
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B xoBaHCKO® BpeMd CyIbQaTH yxe Be OTIaralMCb, @ B MaleB-
CKO€ M YIMHACKOS BpeMsd NDPOM3OMAA TPAHCIPECCHA, M Ha TIMHECTHX M
HM3BOCTHOBHX OCAIKaX MEIKOT'0 MODf MMDOKO DACCEeXMINCH HeKOTOpHe
dopaMEBHpeDH, MHOTOYMCIEHHHE GDaXMONOJH, & TaK®e KODAaddH, UII0-
ROXWe M AD. B KOHOE YIMHCKOrO BDeMSHM MODe OTCTYIMIO, M ©I'0 OTIO-
XQHHA 0OOZBEPr'alUCh 3PO3MK, XOTH NEePepHB B OCANHOHAKOILICHMM OHE
He OUeHb NXMTSABHHM (SIONOKOB, 1973). B HO3ZHEM TYDHE HA IDUGDEE-
BOH paBHWHE HayalOCh HAKOIICHME N6CYAHO-TAMHMCTHX YTAEHOCHHX OT-
ForerEmit (pHC.3), KOTODHE CMEHMIACH MODCKUMY H3BECTKOBHMY OCafKa-
M4 YeDHHOMHCKOTO OaccefiHa. BeHToCc erc Guia 6oraT (GpaxmoNomH,
KODaJLiH, MIU3HKM, HI'NOKOXWE, TPHIQCHTH, GOopaMUHMDEDH, OCTPAKOLH,
BOJOPOCHA M AD.) M BKAKNYAX MHOTO BMJIOB, DACHPOCTDAHSHHHX B MODHAX
3anafHOX EBPOIH. HTO I'OBOPHT O IMPOKAX CBA3AX, BOBHAKIMX IIpH
TPAHCTPECCHM YSDHHUMHCKOT'O BPEMEHH .

B KOHU@ TypHelCHOTO BeKa BHOBb YCHJAAAMCE BOCXOZAiMe I[BUXEe-
HHfA, K HACTYNHA KOHTHHEHTAJbHHI NEepepHB, O GOXbULOK IAUTEILROCTH
KOTODPOT'0 CBHMAETEALCTBYST 0Opa3oBaEMe OOHCHMTOHOCHHX KOD BHBETDH-
BaHEA W TiyCOKMe ROJMHH KDYHOHOR peunoit cuctemu (A6IoKOB, 1973).
9DO3MOHENE MNPONECCH I'OCNOACTBOBAJIM M B DAHHEM BM3e: OTAOXEHHS
9TOTO BDEeMeHM K3BECTHH JMIL HA HeOOIbEOY NIOMAAM M npeiCTaBieHH
N6CYaHO-TAMHUCTHMA YTIEHOCHHMM OTJOXEHHAMA DPANaeBCKOTO TODW3OHTA.
B cpexHeM Bu3e (GOCDHKOBCKOe BDeMA) Ha ®WPe ¥ 3amnaze MOCKOBCKO#N
CHHEeKIM3H NPOR3OINO ONyCHAHME CYIM, M Ha 3aleCEeHHOH paBHuHe, DO~
pe3aHHO! pexamM, HayalaCh AHKYMyJANMA TUMHUCTHX A [ECUAHO~3LEBDU-
TOBHX O03€PHO-CONXOTHHX M adA0BMAIbHHX OCAIKOB W WHTEHCHBHOE yIrle-
oCpasoBague (puc.9). TeDDATEHHHN MaTepUal MOCTYNad B OCHOBHOM CO
CKEQHOB BaATmilCKOTO IMTa ¥ B MeHbIRH Mepe ¢ wEHO% cym (BOpOHexX-
CKad aHTEKJAHM33a) MU C BOCTOKA (TOKMOBCKHY CBOZX). B TyIhCKOe BpeMA
B MOCKOBCKYX CHHEHAU3Y LDOHMKIO MODe. TPaHCTDECCHA HNPOXOJIXANACh
¥ B IO3XZHEM BM3e, HO OHa He CHJA HENpeDHBHOW: NEPUOJUYSCKU IipO~
HCXONUAA CHJIAbHHE OOMEeleHMA, a MHOTIA M HeUOJbIMe perpeccuu. 3abo-
J04eHHOE NO0epeXbe GHIIO NOKPHTO DACTATEIbHOCTBHO MAHI'DOBOI'O THIa,
CBOACTBEHHO! ADEBHUM TPONMYeCKMM JjecaM (Me#ed, 1966). Kpaesym 3o-
Hy MODeil 3aHMMAJM TUXOBOXHWE GYXTH M 3aJMBH, HECHOJLKO OMNpPECHeH-
HHe BOJXaMM DeK (DUC.10). B HAX OTIAraduch TIAHMCTHC ¥ aAJEeBPHUTOBHE
HIH, OOTaTHe ODPI'aHHYECKHAM BEWeCTBOM, M XMIM ODraHU3MH, CHOCOGHHE
NEePEHOCUTb KOJAeCaHMA COJeHOCTH, MyTHOCTb BOJ U HELOCTATOK KHCIO-
DOKa: UYepBH, OCTDAKOAM, JMHTYIH ¥ IDYyTHE MEiKue O0pax#¥onoiu, IBYy-
CTBOPYATHE MOJJINCHKK. PODAMMHM[EDH B KDacBOW 30HEe OWAM DEIKH. Jaib~
Te OT Oepera, B MEAKOBOAHON 30HEe, TepPUTCHHHE OCAJKK [OCTEINeHHO
CMEHSAIACH M3BECTKOBHMU, HAKOILIABIAMUCS [P 3HAYUTEAbHON NOABAXHO-
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CTH BOJH W Xopomei aspaume. 3KeCh MEHANCH ¥ COCTaB OEHTOCA: Cpe-
Ju 6paxuonof npeoClajalkd BUIH C HDYIHHMM DAaKOBHHAMH (Semiplanus,
sdegachonetes, uigantoproductus ¥ Ip.), MHOTOYMCAEHHHMH GHIM (opa-
MMHADeDH, TacTpPOLOAH, KODalliH M BOJOPOCHHM Calcifolium. B 30He
OTKDHTOT'O MOpHE (BOCTOYHAA 4YacTh GacceilHa), rjge oTaaraiMch OuYeHb
YHCTHE M3BOCTKOBHE OCAJKK, IOCTHIAAM HAMGOAbLmEI0 DAa3HOOOpA3HA
fopamuHApePH ¥ KODAJddH, CeANZOCE MHOTO M3BECTKOBHX I'yOOK Sidero-
spongia, 8 M3 (PaxKonoJ MHOTOUYMCJICHHH OHIM TOXBKO Striatifera.

[lpr CHIbHHX OOMEICHWMAX BIAJM OT (epera BO3HMKIEM OTMEREHM C
3apocasamy JeNMIOASHADPOHOB M JaryHaMM, B KOTOPHX HaKANAWBAIKCh
MMKDO3EDHACTHE X3BECTKOBHE WAH ¥ XU yrHeTeHHHe MeJK#Ae TacTDO-
NOJH, OCTPAaKOIH, CAMHMYHHe opaMMEM(EDH M YEDBH.

3HAUMTelbHHE M3MOHEeHMA NPOU3OMIM B CTEEEBCKOS BPEMA, HOIZa
B KxHOK dacTy GacceilHa OGpasoBadach 3acTOiHafg JaryHa C HECEOABKO
HOBHINEHHO# COXEHOCTHY BOX (PHC.11). B Heil HAKOMIAIWCH TAMHACTHE
A JIOJOMMTOBHE MJH M MECTaMM OCMTAIM MeIXHe OpaXHONONH, MBAHKH,
OCTPAaKOAH ¥ 4YepBA. OT MODS JATYHA OTHEEJANaCh OTMEIfMW, HA KOTO-
DHX MacCCaM¥ CEIMAMCh KPMHOMIEeM. Dorarefimmif xoMmwiekc ¢ayHH cymecT-
BOBal B BOCTOYHOH LOXOCE DA3BHTHMA KDMHOMHHOM qaumm (péc.li, Tyza-
CepnyxoB). OCOGEHHOCTH MODQOJOTMA M 3aXOPOHEHMS KODAIXOB, MDAHOK
M OpaxMONOX YHKA3HBADT HA MX OCHTaEME TNpH CHIBHOM IBUXCHWA BOJIH.
Tlo-BuJMMOMY , 3JeCh HPOXOLMIO XOHHOe TedeHMe, B 30HE KOTOPOTO,
KaK ¥ B COBDEMEeHHHX MODSAX, CEJMIMCh M TPONBeTaXd NPUEDEILNEHHHO
OpraHk3MH. Ha ocTaabHOU uacTH Gaccelida npeoGRaZalM M3BECTHOBHE
OCallKK, HaceleHHHS ODTaHM3MAMM, 3IKOJOTHYECKH CAM3IKAME K CylWecT-
BOBABMMM B 30HE OTHKDHTOT'O MODA B OKCKOe BDeMf (POpaMHHEpPEpH, BO~-
JOpocad Calcifolium okense Schw. et Bir.,, HOpaJdh, W3BECTHOBHE
TYGKK, THTBHTONDOAYKTYCH, CTPUATHIEDH M ID.). B CTEMeBCKOe BpeMs
3aMeTHO NPOSBHIACH ADUAM3AUMS HIMMATA, O YeM CBHJETEAbCTBYST HO-
fABJEHME CeIAMeHTaIMOHHHX NOJOMHTOB B JaryHe, NAJIHTODCKATOBHHA coO-
CTaB TIMH ¥ MaJOg CONepXaHue B HAX OKHCH THTAHA, a TAaKEe INpEKpa-
Zedue yraeoOpazoBaH4s (Ocdnosa, Beabckas, 1967; Osipova & Bel-
skaya, 1967, 197J).

B HayaJe TPOTBAHCKOT'O BeKa GaccefH OWN HpailHe MEJKOBOJHHM.
B KHO/ @rO0 YAaCTH HOPMUDOBANHCH M3BBECTKOBHE OCALKHM, OOpa30BaHHHE
B OCHOBHOM CHHEeBeJeHHMM BOLODOCHAMM, 3 HAa CeBepo-3anaje OTHara-
JHCH CeIMMEHTAIMOHHHE JOJNOMUTH, [[03%ke TNDeobiajamie NOXYUAM Y~
CTHE M3BECTHOBHE OCAIKM, HaCeJeHHHe DAa3HOOUDa3HOH QaysoH (GpaxHo-
NOJH, KOPaJJH, LODaMAHMPEDH M XAD.) ¥ HOABMIOCH MHOTO BMXOB, pac-
NPOCTPaHEHHWX B MOPAX BCETO BOCTOYHOTO MoJyuwapus (Gigantoproduc-
tus edelburgensis, Striatifera magna # 1p.), YTO I'OBODHET O UMDO-
kof TpaHCTpeccHu.
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Ha pyGexes DaHHe- M CpPeIHSKaMeHHOYTOXbHOR 3MOX NMpOHM30meX To-
A"ex neHTpaxbHO# wacTH Pyccrof muaTpopmd, M Ha cyme, CLEOXeHHON
KapOOHATHHMA NOPOJAMH, NMPOTERAAM NPONECCH KapCTOOGDa30BaHAf, 3DPO-
3K ® POPMAPOBAXACH KODPA BHBETDHBAaHMsA. BO BTODOH NOJOBHHE OamKMD-
CKOTO BeKa Ha vre MOCKOBCKOR CHAGKEM3H 06pa3oBaXach CeThb TUyGO-
KAX DeYHHX XOIMH, KOTODHE B a30BCKOE BPEMd 3aMOJHAIMCEH aJJNDBHAJb-
BHME B O3QDHHMM OCafKkaMmu (prC.2,5). Haual0 MOCKOBCKOTO BeKa O3Ha-
MEHOBaXOCh OCmMpHOR TpaHCTpeccHel. OHa mia C BOCTOKA, HO HE Cpa-
3y OXBaTHIa BCD TEPPUTODUD - B TNEHTDE ee JOIr0 CYNeCTBOBAJ OCT-
poe (pmc.12). CHOC TeDpPUTEHHOTO MaTePWAX NPOMCXOIAX B OCHOBHOM C
Yro-3anafa, O YeM CBHIETEIbCTBYET DAacTpOCTpaHeHME 31eCh MPUGpex-
HO~JOAbTOBHX OTJAOXSHHA. Ha OCTaAbHON MWIOMAXM HAKOIWAIAChH MEJKO-
BOINHHE MODCKHE, NDEHMyUeCTBEHHO TEPPHICHHHS OCALKM.

B KauMpCHKOE BpEeMA CHOC C CyMM Ocllafel; B MODE OTJAaTaiHCh K3-
BECTKOBHE OCaNKM, HacelJeHHHE DABHOOODAZHHM OCHTOCOM; NEeDHOLHYEC-
KM OHH CMEHHAJHCH JATYHHHMM AJeBDPUTOBO-TIMHACTHMA M NOJOMATOBHMK
BJaM®, NOYTH JMMEHEHMA (ayHH. [IMDOKOE DPACOPOCTDAHCHME XeMOTeHHHX
JOJOMUTOBHX ¥ M3BECTHOBHX OCALKOB, a TaKXe OOJOMOUHHX M3BECTHAKOB
M NOABJICHME B OcaIKaX ¢ADODHTA M CYAbIaTOB CBAIETEJLCTBYDT 06
apALHOM HAMMATE .

MaxcuMaapHOE pacuMpesde GaccefiHa, CONPOBOXIABHEECA DEBKMM
yMeHbUIeHHEM NPUHOCY TEpPPUIeHHOT'O MaTepuala, HPOMBOMMO B LIOZOIb-
CKOE ¥ MAYHOBCKOE BDEMf, HOTH3a BCH DAaCCMATPHBacMas LAOWALb OHAa
3aHATa OTKDHTHM MOpDeM. /I3BECTHKOBHE OCAAKM 3TOT'O MOps Cblau Hacede-
HH DPa3HoOOpa3HHMM CpaxXMonojamy, (OopaMiHUlepaMmu, MIAHKAMMA, KOpad~-
JaMd ¥ IDYT'MMM OPTaHM3MaMHi. YCIOBMA, CIM3HME K JaTyHHWM, BO3HMKA-
I4 3HaUMTEALHO Deke, YeM B KallMPCKOe BpeMi. [0 Kro-3alafHoil Ok~
pauHe GacceiiHa NDOXOAMIU TEUEHMA, B 30HE KOTOPHX B HOACABCKOE
BpeMsi OHLM OCOGeiHO OCMJBHH BOJODOCIU-CUOTEPMOCTDPOKTEAM Lvanovia
tenuissimu Khwor.,, @ B MAUKOBCKOE BDEMS - KDYNHHE KOJOHMM KOpal-
I0B Rugosa M JIpPyTHe KUDCUYHOIOLOCTHHE (PMC.13). B KOHIE MAUYKOBCKO-
TC BpeMeHM NPOM3OIIA HEHOTOpas M30JALMA Gacceitna Mockosckoff cuue-
KEM3H, B CBAZK C YeM MCYe3 DAX XapPaKTeDHHX NpeiCTaBMTedell cpelse-
KaMeHHOYIoAbHOW JaynH (cemeficTBO Fusulinidae, MHOTHE KODAJUH K
ADPe) M CTalM OTAATATHCS TIAMHMCTO-JOLOMATOBHE JaTyHHHE OCAIKHM.

[l03AHE KAME HHOYT'ONIbHHY Oaccefid Ohd yHacJeZOBad OT CpeLHeKa-
MEHHOYTO4LHOTO, HO Da3MepH ero Bciej]CTBHe 00uell perpeccuu Ha 3a-
naje DOCTEleHHO COKpauWaliCh, @ LOCTYIAEHAE TEDPLTEHHOTO MATEDHa-
Ja 3aMEeTHO YBEeJMUMBAJOCL.

B TeueHWe H4CHMOBCKOT'O BEKA Ha DACCMATDMBACMON TepDUTODPMM
CYWECTBOBAN MeJNKOBOJHHY GaccelfH, B KOTODOM YCUOBMs, CJIM3HUE K )
HODMAJbHO-MODCKAM, MHOTOKDATHO CMRfduCh JNaTyEHHIMM. B Hayajse Ka-
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CUMOBCKOTO BeKa (KDeBAKMHCKOS BDeMA) YCTaHOBRAMCE YCIOBNMS MOD- .
CHOT'O MRJHOBOILS, 3aMeTHO OTIKYADWMECA [0 XaDAKTeDy OCAIKOB I .
KOMILIeKCY popamuHufep B Da3dMUHHX YaCTAX Gacceins (pnc.14). Ham-
Gosee Pa3AOOODPa3HNE GeHTOC OCMTaX B 30HE ¢ HOHHHMY TEJCHRAMMK, M
3ech paHblie, YeM Ha OCTalbHON ILIOWanK, NOSBAIMCHL HOBHE BUIH ¢y~
3yaump (Ubsoletes obsoletus (Schellw.) u ID.). (XHoE 30HH TeYo-
Hui (paiiox CTpaTOTHOA, BOCKPECEHCK) HAaXOIMIACh OGIACTb C 3aTpy -
HEHHHM BOZOOOMEHOM, KOTODaA OHia HacedeHa 9BDHOKOHTHHMY opejncTa-
BATQJAMY ODaMAHUDED ¥ GDaXMOIOL; HOBHE BMAH (YSYAMHEME MDORMHIX
COI3 TOJbKO B HOSLHEKDEBSKMHCKOS BDEMA.

B X8MOBHHYSCKOS ¥ JOPOT'OMAJOBCKOE BpEMS TOCOOLCTBOBAXM B
OCHOBHOM - HODMRJBLHO-MODCKHe YCJOBM# M ¢ayHa Ghla BechMa OGHIBEA
¥ OueHb pa3HOOOPa3Ha. B AY3CKOe BDEMs MHOTOKDATHHE TI8PHOARYBC~
Hile W3MEHeHMA OUJKM OONCE YACTHMM, UeM B OPOINIYLES 5TamM Pas3Bu-
T™#a CGaccefiHa; MAPOKO PACTIPOCTDAHMAMCH OGCTAHOBRM KpaliHero Mex-
KOBOZbA C DOHAMOM, OJIM3KMM K JaTyHHOMY, KOTAa OTHaTaidCh PSRNy ~
HeCTBOHHO XEMOTeHHHE MJIH. B 9THX yCIOBHAX HEKOTODHE NpELCTaBRTE-
Jdu OBHTOCA, HANPAMED MHOTHe BHIH Triticites, OHAM 3aMOTHO YTHe-
TeHH (lBaHOBA, PO30BCHaA, 1967). [Ip¥ JabHeldmei perpeccng, mopo-
HCXOIMBIEV B KOHUE KaCKMOBCKOIO BEKa, OTIarallCh TOABKO I'JIMHN-
CTHE ¥ JOJOMHTOBHE WIN M JZOHHHE ODPTaHM3MH IIOYTH KCYe3JK.

TEeXbCKEN BEK B OTJAAYME OT KACHMOBCKOTO XapaKTepH3yeTcs
TPAHCI'DECCHBHHM Da3BUTHEM OacceitHa. daIMalbHHe OGCTAHOBKM OHXM
CXOAHH C pacUpOCTPaHeHHHMA B TDAHCT'DECCHBHHE 3Tal CpeAHeHAMEHHO-
YTOUBHOH 3TIOXM (NOACABCKOE M MAUKOBCKOE BpeMfi): MAPOKOE pacupo-
CTDaHeHAE MODCHOT'O MEJKOBOJbA C M3BECTKOBHMM ODT'aHOTeHHO-OGHO-
MOUHHMY ¥ [ODaMUHHGEDOBHMA OCaAKAMA, NePMOJUYECKY CMEeHSBNET0CH
yCnoBAMY, ONMBKUMM K JATYHHHM, KOTJA HeRONJIAAKCH XGMOTCHHHE X
OPT'aBOTeHHHEe MJH. TUIMUHHC JaTYRH B TReJbCHKOM BeKe BOBHUKAIM pe-~
¥, YeM B HaCHMOBCKOM,U, HaK IpaBUIO, MX O6Da30BaHME COBNAZAJO
C DOCTyIMeHHEM TEeDPDUIESHHOT'O MaTeplaJa ¥ OCcAHEHMEM XM3HM B Gac-
ceithe (mexkomcxoe, MABIWHHUKOBCKOe , NDE3HAHCKOS BPEMA). MaKCUMyM
TPaHCTDECCUM TeAbCKOTO MODA NDUXOJATCH Ha aMepeBCHOS BpeMs
(pnc.15), KOTLa BCA paccMaTpMBaeMas OCAACTb OWia BAEATE MOLEUM
OTKPHTHM MODEM, B KOTODOM OTJAraluCh M3BECTHOBHE OPI'aHOTeEHHS,
Dexe XeMOTeHiHhe WIH. BeHTOC OHA NPeJCTABICH BCEMA OCHOBHHME
TDynnaMmy OpraHM3MOB; [O~-BUIKMOMY, HamboJee GOraTHM OH GHI B 30He
TeUGHUW, KOTODaH BHABIAGTCH 10 OGHIAMD M Pa3HOO0pa3’uL POXOBOrO ¥
BUAIOBOTO COCTaBa (QyByaMHER. 3a Lpeletamu 3TOH 30MH NpPeOGIALAIM
9BDUOHOHTHHE (PODaMUBU(EDH. BO BTODON NOXOBMHE I'ESAbCKOTO BEKa
(naBJOBO~NOCAJCKOE ¥ HOTMHCKOS BPEMA) OGCTAHOBKM OTKDHTOTO MOX-
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'KOT'O MOpE Ha 3amaje Gaccefina daulle CMeHAXHCh JaTyHHHMM. B CBASE
¢ 2TEM OPOM3OMIO OGeIHeHWe BMAOBOTO ¥ DOJOBOTO cOCTaBa (y3yIWHUR
¥ y HAX HOABHAMCH NDABHAKA YIHETEHM:A, a B GacceltHe mMpOKOE pac-
npocrpaﬂeéne NOAYYAAN NeCTDOOKDAmeHHHe NONOMHTOBHE MIN. .

YaXONSHHO® TIOKAa3HBaeT, UTO B TeUEHNE HKAMEHHOYTOXBHOTO IEeDHO-
g3 DacCMATDHBAGMHY DOTHOE B OCHOBHOM OHE 38HAT MEIHOBOXHHMA pac-
cofiEaMd C YCHOBHAMM, CNMIKAMK K HODMAJbHHM MODCKUM. KpyNHHY BO-
AOeM IaTyHHOT'O THNA CYWeCTBOBAal B TYDHe; LO3¥e DaclpocTpaHenue
XaTYHHHX OOCTaHOBOK He OHIO NOBCOMECTHHM M EIMTEIBHOCTDH JaTyHHO-
TO pex¥Ma OHNA HECOXBMOH.

WayueHwe OCALKOP ¥ HACEJECHHs Haubonee MEIKOBOJHHX Gaupuit no-
3pOXAEeT BHABAThH 3HAUMTOIbHHE KIKMAaTHUECKHE K3MECHEHMA: OT apuUiHO-
TO KuZMaTa (TYDHE) LO TYMMIHOT'O TPONKUECKOTO B CpenHEM BM3e, Ce-
MAADHAHOI'O B DaHHEM Hawmppe M aPAJHOTO B CpeiHeM ¥ HO3JHEM ¥apoo-
HE.

YyaACTDbB 1II

OUWCAHMWE OBDEKETOB BKCHYPCUH

HaMeuyeHO OCMOTDEThb DAL eCTeCTBeHHHX OCHaXeHWil W KapbepoB,
B KOTODHX BAJHH Da3JHKUHHE YacTH pa3pe3a HUXHErO, CPelHero u Bep-
XHero KapGoHa (puc.1). OCMOTD OG"eKTOB NpejfiolaraeTcs BECTH R
OCHOBHOM B CTDAaTHTDalUUYECKON NOCAELOBATEIBHOCTH = CHH3Y BBEDX,
OT HOTDAHMUYHHX TOdu HLEBOHA M HapOOna JO BEDXHETO KaPULLHA BHAKYM-
TedbHO. VHTEDBaJH Da3pe3a, He BCKDHTHE B OOHaXeHMAX ¥ Kapbepax,
6yLyT NOKa3aHH NO KeDHAM CIeIMAaAbHO MPOCYDEeHHHX CKBAaXMH, KOTODHE
A8DT TAKEe BO3MOXHOCTb NPOCHENWTE COOTHOMEHMA TOJW, HAOILAAEMHX
B OCTECTBEHHHX BHXOZAaX, ¥ MX faumaibHHe M3MEHEHUA.

OYHKT 1. BEJAA TOPA ¥ r.[UIABCKA
TypEe#ickulh apyc
3aBOAXCKUJ TODA3OHT W HM3H MaXeBCKOTQ (PHc.16)

Pa3pe3 pacloXOXEeH Ha JeBOM Oepery p.llJaBn u HauMHaeTCH C Ky-
IeApOoBCKOR TOXmM PAaMEHCKOTO HpYyCa - KDSIHUX TEeMHNX JOJOMATOB C
XapaKTepHO#l payHo#l Gpaxuono] (Cumarotoechia livonica (Buch) 7
Ip.) (BHZ. MomH. 0,5 M).

(3epcKag TOAMa NOADasieiseTCA Ha TPH NAUKM.

llauxka 1. Caoft 1. [lepecJsauBaHue CBETJO-CEDHX W CRDHX TOHKO-
CIOMCTHX MATHUX M I[HEOTHHX NOJOMATOB (2,55 M).

Caon 2. MaCCHBHHA HpelKMy RSATUBATHW W3BECTHiL, y4aCTHAMA
NOXOMMTH3UDOBAHHHN, CPEKUMEBHUIEHI, B OTHEIbHHX IDOCAOAX C MHOIO-
YUCLEHHHMA CEDIyAaMA M C DejKUMMA MeJKUMH cTpoMaTosuTamu (0,85 M).

Caoii 3. [lepecliaMBaHMue TOHKO- M TOICTOIIMTYATHX MATKHX ¥ 0O-
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4ee IIOTHHX CBOTAHX HOXOMATOB C NDOCHOAMH 3€IOHOBATO-CEeDHX TANH.
XapaxTepHH KpyniHe OKDYIIHE XONBAKOBHE CTDOMATOMMTH (4,55 X).

Nauxa Il. Cao#t 4. lepeciaMBaAEe TEMHO~CEDHX KDEIKEX OKDEMHE-~
JHX 3€DHHCTHX FOXOMATOB K ZOXOMHTH3MDOBAHHHX K3BECTHAKOB C TERA-
HACTHME IpociosMa (2,60 M).

llayka M. Caoi 5. KerroraTo~Cepuii KpenKMii MacCHBEHE W3BECT-
BAK, yuaCTHaMi ODeKYMeBHIHHII, NepenoAHeHHHH CepIyXami, C OCTAT-
KawA XapOPHTOB; HBEDXY NEPEeXOXMT B NAMTUATHE HOROMETH M JOXOMH-
TA3XPOBAHHHE W3BECTHAKK (BHL. MOHH. 2,40 M). [lepepHBP B OGHaZCHMH
(7-8 m).

Cno#t 6. CopHe M CBeTXO-CEDHEe TOHKOCIOMCTHE H3BECTHAKA A X0~
ZOMETH C MPOCIOAME TAMH (B HUXHe#l YaCTH Npociod wepHoli ramsH ¢
DaCTHTEXAbHHM IEeTPATOM). TOHKHE H3BHNUCTHE XOXH, BHOOJHGHHHE
KaIbIATOM (PASOMAH ?); B BepXHe# 4YacTR MeAKMe CTDOMATONHTH; Cep-
NyaunH, OCTPAKOAH (Lridoconcha socialis (sichw.) W Ap.), OCTaTKE
PHOG (1,3C M).

XopaHCKMe cioM. CHOA 7. llepecuiamBafpe CBETAO~-CODHX, DOBOBa-
THX W CEepHX M3BECTHSKOB, NPOCIOAMA JOJOMATHIMDOBAHHHX, M XapGo-
HaTHHX TIMH; OPOCEOM ODeKYMil, rpaBedMTOB, E3BECTHOBHX ISCROB, Ba
NOBEDXHOCTH MUMT TPEHMBH BHCHXAHEHA; B BepXHed UaCTH CTDYKTYDH
THD2 CTUTMapueBoff. OCTPaKOZH ~ Sulcella multicostata rosa.,
Healdianella punctata Posn. M JAP.; 4YaCTHO HKaXblUEC(eDEAH - Calci-
sphaera transporanta feitl., Polyderma chovanensis Reitl., Ra-~-
diosphaera ponderosa Reitl. ¥ XD.; XapofmTH - Chariella Bir. K
AD.; Melix#e QopamyHApeDH - Parathurammina paulis Bir., Rsuserina
gotata sntr. M AP.; CePOyXd ¥ OCTATRM [HO (1,80 u).

Cnofi 8. IlepecranBaHNe CBETAO-CODHX, POBOBATHX M XOATOBATHX
¥3BECTHAKOB, HDENKHX &PAHATOBHWX ¥ MATKAX TI'AMHACTHX, C 3eBeHOBATH-
ME ¥ CypuMi TIXHAMM ¥ MEPTedsMd. [IPOCHOAMM OGEICH OGNOMOUNHE Ma~
TepHad; OTAGJIbHHE CHOM C MHOTOYMCIGHHHMHM TOHKAMHM XOZaMA, 3 Bepx-
Hedl YACTH BHIHH KDyOHHE DM30MAH (7); yuacTHamu OpeKYHeBMAHAH To-
KCTypa. OCTPaHOAH Té %Xe, 4YTO B caoe 7, a TaKxe Aparchites glo-
bulus Fosn., Beyrichopsis chovanensis Ssm. et Sm, M AD.; Xapopu-
TH - Cnariella chovanensis Bir., Chovanella samoilovae Reitl. et
Jarz. ¥ AD.; PopaMMHM)eDH - DEAKMe Archaesphaera minima nul.,
Raugerina compressa Heitl. M ID. (2,65 M).

Cno#t 9. TlepecnanBanmue H3BECTHAKOB, Meprelelf X CHILHO BHBET~
PENHX TIMHACTO-KAPOOHATHHX [ODPOX; M3BECTHEKM MECTawy OPeKYMeBHJ-
HHe, MHOTZA C ApEMEChD TPaBid. OCTATHM ODPIAHM3MOB Te X8, UTO H W
clhoe 8, BO Cozee pernude (2,65 ).

MaZeBCHMII_TODU3OHT. BHCfepoBHe CIOZ. Caoli 10. U3BeCTHAKH
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EpenKEe, PO30BATO-XBATHS, C DDUM33KAMA TIAH, C MSIKHMM OpaxHoro-
AaMm Chonetes malevkensis Sok., Plicatifera fallax (Pand.) H
Xp. OCTDAKOAH - Paraparchites sublovicensis Posn., Carbonita ma-
levkensis Posn. H AD.; PopamMEMdepd - Bisphaera malevkensis Bir.
¥ Berlandia minima Bir., HTEOKOEMe M MmaHkKE (1,0 w).
LureprHOBHe cxod. Cao# 11. TaMHA 3eseHOBaTad, BABKad, C
TAZBKAME M TOHKEMM IIDOCIOSMH FETDHTOBHX M3BECTHAKOB. Bpaxmono-
JH - Athyris puschisna Vern., ambocoelia urei (Flem.), Puncto-
spirifer malevkensis Sok, M ID.; OCTDaKOIH - Carboprimitia al-
veolata Posn. ¥ 1p. (Bui. Mome. 2,50 M).
Bumelexamue TOPH3CHTH TyDHGﬁCKOI‘O Agpyca naoxo OCHaXeHH,
OHE OyXyT NOKa3aHH I10 CKBaXWHAM.

OKOJIO 70 M K CEBEPO-3AIANY OT r.[UIABCKA
(CTPAaTOTANAYECKMI DaiOH YePBNEeTCKOrO I'OPH3OHTA)
[Paspesu mo cxsazmsaM ommcams B Golee OGue# opue, 0e3
_ADOGHOTO Da3NeleRMA Ha CIOH.]
B CHBaXMHE BCKDHTH:
BEPXHUHE ILEBOH
panmenHncuuif apyec

1. JoxoMHT feCUaHMKOBMINu, BeCIOMCTHA, CHIbHO KaBEeDHO3HHI,
¢ OCTaTRAMM OpaxHONOX (Camarotoechis otrada Ljasch. ¥ 1p.), TH-
MEYHHX 1Af KyXEADOBCKHX CIOEB llGETDAJbHOTO JEBOECKOTO moad. Tpa-
BAUA HEDE3Kaf.

HU&AZHUHX KAPBOH
rTyprefcrufi apyc

2. RaBONXCKMii TODHSOHT: a)03epcKad ToXlRA - JOJOMATH B THI~
cH. JOZOMATH CBETIO-CEDHE U TeMHO-CepHe IO YepHHX, TIATUYATHE, B
pasANYHOf CTENeHH TIMHMCTHE, HEPaBHOMEDHO nepecaanBapres ¢ THI-
COM. B CBETJHX KOJOMATAX BCTDEUADTCA AAPa OCTPAKOL W HEACHHE X0~
IH depBed (45,40 M)i6) XOBaHCKMe CJOM NPeICTABISHH CBETJHMY, [IO-
YTH GelHMH MEeIONOAOCHHMA JOJOMITAMH. OTMEUeHd OCTDaKOIH, OCTaT-
KE Cepryd ¥ CTPOMATONATH. HUXHAA IPaHUNA XOBAHCKAX OTIONe HRAR
mpoBefieHa ycioBHO (9,20 M).

3. MazeBckufli TODM3OHT - Nepeclausanue TIMH A M3BECTHSAKOB.
TAKHH TOIyGOBAaTO- ¥ 3eJEHOBATO-CEDHE; W3BECTHAKH IIATYaTHEe , Ya~
CTHYHO NepPEeKPHCTAIIM30BaHHHE, OpraHoreHHHe. Ha [IOBEPXHOCTH DO~
c10eB BHEARH MHOTOWHCIGHHHWe Menk#e GCDaxuoOmomH - Camarotoechia
panderi (Sem. et Woell.), Chonetes malevkensis sok. M OCTDAKOIH,
a TaK®e TAJIbKH MepreIMcToro mapecTHAXa (11,50 M).
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4. yNACKRUE T'ODH3OHT - FKOBOXBLHO OXHOOODA3HAS TOXEA ESBOCTHS~
KOB C- DEIKMMM ODOCHOANMN H NDPKMA3HAME 36IOHOBATHX EADGOHATHHX
TuAH. J3BECTHAKA CBETRO-COPHE, TOHKOBEDRHCTHO, C YACTHME CTHIO-
JATOBHMM WBaMH, C (ayHOA r'TaBHHM OGDA30M B BHIE HeOIDPSNeNUMHX
OTHGYATKOB M ffeD (OPaxMONOAH, TaCTPOHOAH, OCTDAKOZH K COPNyAH) .
B Bepxseil yact¥ ~ XapaxTepmEul USTHMCTHH WIBECTHAK. Bepxasas rpa-
HMUa HepoBHas (28,50 ).

5+ YepemeTCKHA TOPMBOHT: a)aTeeBCKAS TONLA - TEMHO-CODHS
8JGBDUTACTHE TUHMHH ¥ TIMHACTHE AXEBDATH C OCYTICHHHMA DACTETSAb~-
HHM# OCTATHAMA ¥ KOHKDEIMAMM CEDHOTO KOAveXaHa (6,30 M)} O) YepHu-
LyHCKAS TOAMA. [peoCiajabT CepHe MelKO3ePHHCTHE MACCHBHHO Kpen-
HAE MIBECTHARM C UDAMECEY IOTDHTA, NMUPATHBEPOBAHHHE B KDOBAO.
Omx vepefywres ¢ 60NSE TEMHHMM TAMHUCTHMA WUEMOBO-XETDPMTOBHMU
K3BECTHAKAME, K KOTODHM NDAYPOYSHH MPOCIOK KapGoHATHO# caomcToOl
TINHKE, TOPENOJHAHHOE NeTDPUTOM, ASDODMEDOBAEHHMM DAKOBRHAME U
GISHEKaM! KPEHOMZeK. ODramMueCKile OCTATKA LOBOUNBHO MEOIOWMCIS HEH
4 B U3BCCTHAKAX, HO TAKKS UMODT ILIOXYD COXPAaHHOCTD M B GOZLEIH-
CTBE CIy4acs HeOoUpeXelEMH. BeTpedabTes fApa Opaxmonox ("Fusella"
tornacensis (£on.) ¥ Zp.), ABYCTBODHYATHX MONIZDCKOB, T&CTDONOZ,
OCTATKM KOPAJJOB, MDAHOK, KDyNHHe UNSHMKK KDUHOMASH (10 M).

Busekhcrxulii apyec

6. MaimHOBCKAX HAZTODU3OHT (C1mn). lia HepOBHOW MOBEDPXHOCTH
USPHHLHCKUX U3BECTHAKOB ISXAT NECUaHO-TANHACTHE YTJISHOCHHS nopo-
44, SHAUMTSIBHAS YACTh KOTODPHX OTHOCHTCA K MANMHOBCKOMY HAITODUE-~
30HTY . BHM3Y OHM NpPeNCTABACHN TSMHO-CEDHMM TAMHAMA C KOHKDS UM AMI
% HPOCLOAMK CBETHOrO CHIEPHUTA, HaL KOTODHM 3aleranT IAMHUCTHHR
4leBPHT CO cleNaMu 3aPacTaRns ¥ CBETJO-cepas NOJyCyXapHad TAMHA C
OOYTASHHHMA OCDHBKaMM DPacTMTEJbHOU THAHH (Y,50 M). Bulle JexdT
YTOABHHI MIACT MOWHOCTBD 1,40 M, Ha4 HAM TEMHO-CEDHe TJIRHH C
NPOCHOANMA YIIA U BXeBDPHTH (OKOJO 8 M). 3aKaHUMBAOTCH DPa3pes uepe-
CAanBapieM TOMHO-CeDUX aJMeBDUTACTHX TAZAH, AAEBPUTA M UPOCIOES
yriag. OCLas MOWHOCTh MAJMHOBCKMX OTJIORSHMI 22 M. Bea pe3Koi rpa-
HAUH OHM [OKPHBAWTCA JUTOJNOTUYSCKE CXONHHMY NODPOJAMA BOOPUKOBCKO-
TO TOPUBOHTa (Uqbb).

IVHKT 3. TPHRJAOSCKUH YTOJLHHA KAPBEP

2

Buzeidcre# apyec
ficHonoasHcKuft HagropuzoHT (puc, ]

hapeep pacHoroeH B 50 HM X BOCTOKy OT T. Tyﬂﬂ, B CTDATOTUIN~
YECKOM DaiioHe GOGDPMKOBCKOTO TOPI3OHTA, M BCKPHBAGT OBOLLHO LOA-
HHJ pa3spe2 fACHOHONAHCKUX OTJIONSHi:.
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BoCpuEOBCKME TODM30HT. OTIOXSHNS GOCDUKOBCKOT'O I'OPHBOHTA 3a-
JerabT Ha HoDOBHO# NOBEPXHOCTE KAapOOHATHHX NOPOJA YIMHCKOTO I'ODM-
B0HTa TYDHE.

Caos 1-5. B OCHOBAHHE AEXAT TEMHO-CEDHE AJEBDATOBHS TUMHH M
TXAEACTHE aNeBDHUTH (1-3 M), MOZCTHIAKUME YTOALHHA IIACT W3MCHUH-
BO# MOMHOCTH, HEDPOAKO PACHENASHHHN UOPOCHOAME TJWH. YIIX TyMyco-
BHEe, B OCHOBHOM MATOBHE, OXHOpDOJHHe (Il naacT). MHOTAA yTOdbL JSXUT
IOYTH HEemOCPeACTBEHHO HAa KapOOHATHHX NODOJAX TypHe. YTId HOKDH-
BAYTCA TAMHAMA, SAGBPUTAME M DECKAMA, 3aKIRYAKMAMM ele OIME~IBa
MAJOMOEHHX YTOXBLHHX NDOCAOS. MOMHOCTL GOCPHKOBCKOTO T'OPHIOHTA Ha
Goxemeldl wacrTm wmapsepa  12-15 M.

B ceBepHO# YacTH HPOXOZMT CyONMDOTHAR HOXOCA, B KOTGDOH MOil-
HOCTh OCOCDHEKOBCKOT'O TODHSOHTA yYPeAW4WBaeTCH X0 25-30 M. HuxHas
4YacTh TOPH3OHTA NPOACTABAEHA 34ECh NOCKAMM, SABAANIMMACH, HECOM-
HEHHO, DYCIOBHMH ocazMamu (cioif 1, MOEHOCTH XO 20 M); MOUHOCTb
JroXbLHOT'O ILXaCTa Pe3Ko ymesbmaerca (puc.17, 1). B NOrpaHMYHOW ya-
cTH 5T0# JOAUBOOOPA3HOH AONOCH HAGIONAeTCH MYAbIOOODA3HOE NOHMEES~
HEe yrOoZBHOTO ONACTA; HA CKIOHAX "MyAbAH" YTOX NAJGHAA IRacTa JO-
CTHTaeT 10°, a MOWHOCTH yBeJXumuyuBaeTCs A0 6 M. [Ip 3TOM OT OCHOB~
HOT'O OACTa CIOGM CBETIOTO NEeCKA OTASJEeHA yI'OJbHAA NAayKa MOMHO-
cTs0 1,6 M, B BepxHe# 4acTH GOODMKOBCKOTO T'ODM3OHTA 3jeCh Da3BAT
elle OXMH YroAbHHX ILIACT MOMHOCTbL ZO 1,3 M; OO0Was MOMHOCTh yBelu-
WBAOTCA A0 20 M.

Tyabckuf IODA3OHT Xe¥AT Ba GOGDAKOBCKOM C Da3MHBOM, HO T'Da-
HHDOA NlepepHBa He BCeIr'Za YSTKO BHDAXSHA.

CIOH 6-T+. B OCHOBAHMM - CBBTAO-CEDHE DHXAHE AJEBDHTH (40
3 M). Bume Jexur HepaBHOMEDHO yTAWMCTad TAMER (10 1 M). B "myabae"
MOMHOCTb aIEeBDHTOB yBEXAUMBAETCH, A IAMHA NEPeXONUT B yrodb MOul-~
HoeThD 0,9 M.

Caofft 8. U3BeCTHAK CepHil, HECKONBKO TAMHMCTHN, MCJIKO3eDHHCTHE,
C HeTPETOM M PopaMEEmpepaMu; B BepxHeil YacTH NepeXOQUT B CHABHO
TAMBECTHE W3BECTHAK M B Mepredb. HallfieHH MedKMe schizophoria re-
supinata (idart.), Productus redesdalensis M.-#., Pugilus subsco-
ticus Sar., NIOXOH COXPAaHHOCTH TOHKODEODHCTHE Gigantoproductus
sp., HAYTHIXAH [horacoceras sp., DPa3BOOOpa3HHE KOHOAOHTH (Neo-
prioniodus tulensis (rand.), Zigonodina levis srans. et uenl. H
IADs)s (2-3 M).

Cxzot 9. TuuHA 36AGHOBATO-CEDPAH C BRANYGHHAMU CEDHOTO KOJUS[a-
BEa M XOHKDEUMAMA CHACDNTA. B HuxHell yacTH I'IMH CKOIIEHMA TOHKO~
CTeHEBHX DAKOBEH Opax#onon (Productus redesdalensis, <chizophoria
resupinata u gp.). Mecramy HaGANE3eTCA BTOPHYHMad KpacHOBaTad
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OKDacKa Taud, npuyagoff Koropod apaserca oxucxeume cephorokxoxqe—
ZaHa. MOMHOCTb A0 6 M, B GIH3IOXANMX CHBAXMEAX X0 8 M. .
. HCHOTOXAHCKME OTAONSHEA NOKDHBADTCH DPCHAMM (CGar-reaxonei-
CKUME) HOHTHHOHTANbHHME KODAUHEBATO~CODHMA AAEGBDNTHCTHMHN TANHA~
M4 C YeTHOE ropU3OHTaIBHOU CHOECTOCTBW, B OCHOBAHHM KOTODHX HHOw=
TZa MHOXSCTBO OCHOMEOB OCyTieHHO# ADeBeCHHH; HalfeH xopommuit OT-

[eYaTOK Utozamites sp. BHNE XeXaT YSTBEDTHUHHE OTAONCHHS.

CaexyeT OTMETATEL CIACYD H3MEHEHHOCTE KaNeHHOYT'OXBEHX OTIO-
XSHUY, UPENCTABISHHMX DHXIHMA TeCKaMil, NIACTHYHHMA TAMHAWM M
T.l. TI0 CTeNeH! M3MEHEHHOCTH OEK OYeHb CXOIHH C Me3030HCKEME OT-
HOXSHMAMY 3THX DalioHOB.

IVHKT 4. TYPOBC EP

- HOEEHUR KAPBOH
BEPXHEBUSENCKUA ¥ HIMHEHAMIPCKMH NOX"APYCH (pHc.18)

Kapbhep HaxXOJHTCH B 0OC.HOBOI'YDOBCKOM, B 35 KM K COBEDO-Ba~
naxy or Tydd, Ha XeBoCepexbe p.Bamamd (opaBqit OpHTOK OKM), ®
PACHOXOXeH NMpUMEPHO B 17 KM K BOCTOKY OT r'.ANGKCHHAa, r'ie CTPaTO-
TROMUECKHE Da3DO3H HUXHEKAMEHHOYTOXbHHX OTHOXSHMI OHIN OIMCAEM
M.C.liBenoBuM (1937, 1938 u Ap.). Kapsep B T.ANOKCHHE, E3yvyapBmMi-
¢d M.C.DBenosHM, B HaCTORmEe BPOMA HS CyueCTBY8T - OKOIO 20 XeT
Ha3aX OH OHI 3aKDHT GOABIAM ONOXBHOM. ’

BCKpHTa GO4bWAs YaCTh BepXHeBH3eHCKAX ¥ HUXHEBHAMDPCKHX OTIO-
ZBEAN (OT AXNEKCEHOKOTO IO HHM30B HNDOTBHHCKOT'O T'ODA3OHTA BHIDUMTOXb—
HO) ¥ caMie HM3H BEDOfiCKOTO T'ODH3OHTA MOCKOBCKOI'O fpyca. JTa =
YacTh pa3pesa KapOOHa, a TaKme Golee HMSKMe TODH3OHTH BE3e (600~
DMKOBCKM#, TYUIbCKH}, HM3H 8JEeXCUBCKOTO) BCKDHTH CHBAXMHAMHM, ODO-
OyDEHHHME Ha HECKOABKO KM 3allagpee.

Busedhcruh apyec

- ABGKCHHCKUA TODH3OHT. BCKDHTA BepXHAS NOXOBHHEA KapOOoHaTHON
MAYKA MOUWHOCTH® OKOJO 7 M.

Czor 1-3. U3BECTHAKM CepHe, NpH BHBETDHBaHUM XeATOBATHE,
KDELKUE , 3ePHUCTHE, JeTPUTOBO-FOpaMiHU]e POBHE (1 mun M.C.lsero-
Ba), ofpas’ymupe IIACTH B 0,30-0,80 M, paszeredHHe MPOCHOAMU
(0,005-0,20 M) Goxee MATHOI'0, HECKOABKO IIMHHCTOI'0 MUKPOCIORCTO-
ro m3BecTHAKAa (Il TUm). B mMxHedl yacTH BeTpevapTes HeIPaBAIbHO~
OKDYTIHE EeJBAKN CBETAOTO KPOMHA - OYeHb XapaKTepHuH deaeﬂb,
IPOCHeXMBaOUMICA Ha MPOTAXSHRN GoJee 300 KM. B 2 M HWEE KDOBAW -
IPOCAON C POPUIOHTALBHHMM CTHTMADHAMY JUMEOl Gozee 1 M, CILIOMD
TDOHUBAHHNYK OxeXe3HE HHHMU DPH30KIAMA . PU3OMIH NDOHUKALT B U3BECT~
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HAX TaKge B N3 BeDXHEro CHOd TODH30HTA - MAaNOMOWHOTO (5-20 cM),
HO BHESDPEAHHOTO MPOCIHOS I'AHH, BHM3Y XeATOBATO-3EJSHHX, BBEDXY
JTANCTHX, TOPOXOASEMX B CAXRCTHE yroab.

OCTaTKN ODPaEM3MOB: Da3HOOSpa3HHe, WACTO HODOZOOCpA3yuiMe
dopamuEmpeH ~ Archaediscus gigas Raus., Globoendothyra globu~
lus (Eichw,), Bradyina rotula (Eichw.), bostaffella proikensis
Raus., Endothyranopsis, pasXduHHe kndothyra, Omphalotis, Medio-
cris, Palaeotextularia, barlandia B XD.; TyOK# - Siderospongia
sirensis Trd; KODaXEH - Syringopora reticulata Goldf., Litho-
strotion junceum (¥Flem.), Dibunophyllum sp. M Zp.; ODaxMONOAH -
Semiplanus semiplanus (Schw.), Gigantoproductus submaximus
(Bolkh.), G.sinuatus (Sar.); GZWHWUHHE HAXOJKH NDAMHX I'OZOBOHO-
THX MOXXDCKOB, HEOUpeXeXEMHX IracTDONOL, OGEOMKOB CTEGHel KpRHOM-
Xoe#k H T.X. B MEEDOCIONCTHX M3BECTHAKAX MHOTOUWMCAEHHHe Zoophycos.

Muxafigopcksit ropu3oET, OGmeli MOWHOCTEOOKOXO 12,5-13 M, ©O
xapaKTeDpy NODOX MOXeT.CHThH pa3jeler Ha TDR Haukd.

CX0K 4-10. Wi3PeCTHAKM cepHe, AGTDETOBHe M (opaMuHApePOBHE
¢ IpOCAOAMA MAKDOCIOKCTHX, C TOFUMECEHHMM NDOCHOAME TIMH ¥ Caxd-
CTOrO yras (X0 HOCKOXBKMX CAHTHMETDOB). B HEXHell vacTH upocaocii
apaBENTOBOTO XSATOBATOr'O M3BECTHAKA C MHOTOUACICHHHMH CTATMADHAMY.
BBEpXy OT NPOCAOA T'HMHH CTUTMADAR YTIYOIADICA B M3BECTHAK OoJee
9eM Ba 1 M. B KpoBie - cHoi uspecTHaxa (X0 0,50 M), TIePeoaHe HHbi
PaKOBMEAMM THI'ARHTONPOAYKTYCOB (OKOIO.5,5 M).

Cxoft 11. V3BeCTHAKM KpelKue, CepHe, ASTPHTOBO-~popamuHupepo-
PHe, pasjelsnupecs Ha nXacTH 0,60-2 ,00 M TOHKAMM HPOCJIOAMN MHKDO-
CROMCTOT'0 M3BECTHAKA, B OCHOBaHMM MHOTOUACIEHHHE DAaKOBMHH THUIaH-
TONPOEYKTYCOB C OGBMMM CTBODKAMM, ODUSHTHDOBAHENMA BHIYKIOCTBHR
BHH3 (OKOXO 5 M).

CaoM 12~15. Wi3BOCTHAKA JSTDUTOBHE W MUKPOCIONCTHE, C CAMHCTE
MM NPOCAOAMHE. B KpOBXe - MOMHHE (6ozee 1 M) CAO# TEMHOTO' apagMTo-
"BOTO U3BECTHAKA, NPORM3AHHHA PU3OMZAMU;OH JCXAT HA DE3KO HEPOB-
HO# TOBEDXHOCTE W NOZCTHIaeTcs TOHKOHA rimeoii. BepxHAR T'DaEAUA
RepoBHag (2-2,5 M).

OCTATKM ODI'aHE3MOB OGCHIbHEE, UM B AIGKCRHCHOM IODU30HTE. B
BCeX M3BECTHfKaX 1 THODA O4YeHb MHOTOUMCIEHHH fopaMmHupepH ~ Bostai
fella ikensis Viss., Endothyranopsis crassa crassa (Brady ), Bra-
dyina rotula (Zichw.) ¥ MHOTMe XDyTHWe; MHOTO 6paxmonos, OCOOEHHO
Da3H006pa3HHX Gigantoproductus (G.varians (Sar.), G.moderatus
(Schw.), Ge.giganteus (dart.), G.crassus (Mart. ), Ge.stristo-sul-
catus (Schw.)), Striai:ifera striata (#isch,), "Cleiothyridina"
veriabilis (Moell,), Semiplanus mikhailovensis Sar. M MHOTUE -
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IpyT#e ; KOpakIH - Dibunophyllum sp., Gengamophyllum sSp.; MHOI'O-
yNCcIeHHHe Palaeosmilia, xpynswe Lithostrotion, Lonsdaleia;
BCTPE4anTCA KONOHMY XETETHL, OCTATKM JABYCTBODUATHX MOJADCKOB,
racTponos (Euomphalus sp. ¥ AD.).

Berescrr# rOpW30HT, MONHOCTHD 8,5~9 M, NOXHOCTHD CXOXSH Kap-
COHATHUMN TIOPOXAaMA.

CXOM 16-21. U3BECTHAKM KDENKMe, CBETIO-CEDHe XN TIOUTH. 0e-
IHe , FeTPHTOBO-JODaMAHMPEPOBHE , OCHYHO C OCHMILHHMM OCTATHAME
BOJopocke# Calcifolium, XOpOmMO BHAHHMH B XyIy MEK ZaXe HEBOODY-
¥OHHHN I'ia30M, MHOTIA "IATHUCTHO" (nnrpax:actoana) - B HHUX HO-
MpaBHIbHHE YYACTHA TBEDAOTO COPOTO M3BOCTHAHA DACNPONCAGHH B GO~
nee CBeTAOW ¥ MATKO# OCHOBHOE KapGoHarTHO# Macce. ToHKMME (0,05-
0,10 M) NPOCHOAMA MHUKDOCJOMCTOT'O M3IBECTHAKA OHHM DA3JEHADICHA Ha
nate 0,50-2,0 M. Ha HEROTODHX YDOBHAX W3BECTHAKE HPOHK3AHH Ka~
BEPHAMM ¥ NDEBDAEOHH B "KaMeHHO® HPYXeBO"; IO TAKWM CAOSM Hepex-
KO ODPOMCXOJZAT npocagkn. Ha 5,5 M BEMe OCHOBAHHA TODASOHTA — TOH-
KHii (OKOXO 0,15 M) cXoff XeATOBAaTOrO MAN CEDOTO apaEMTOBOI'O W3BE=-
CTHSIKA, NDOHW3AAHOI'O PH3OMIAMU CTUTMapEi. Bojee wommm® (20 0,30
M) CIOA m3BeCTHAKA (CX.19), NPOHAK3IHHOTO DH3OMIAMH, BPHCYTCTBYyeT
B KDOBJNE I'OPU3CHTa. [0 9TOMYy CAOW, OTMEYamwEioMy BDOMS CHILHOI'O 00~
MeJeHMA M NpOoclexypanmeMyca Oolee ueM Ha 200 KM, NDOBOIMTCE I'pa-
Hillla BEHeBCHOTO M TapyCCKOTO T'ODM3OHTOB.

OCTaTK¥ OPTaEMSMOB: IOPOKOOCpasywume dopammuniepH (GOAHIME~
CTBO BULOB OCuMe C MUXAWNOBCHMM IOPU3OHETOM; XApaKTEDEO NOABASHUE
wostuffella tenebrosa Viss., YaCTH Endothyranopsis sphaerica
(Raus., et Reitl.), sikhailovella gracilis (Raus.); OuYEHb O0MXb-
HH TaKie BOJOpOCAH Caleifolium okense Schw. et Bir. ~ OCTaTKM
MAKDOpayHH BCTpPeYAnTCH Dexe, UeM B MuXaklIOBCHOM I'ODM3OHTE: I'yOKH
siderospongia sirensis Trd; XeTeTuiH; KOPARIH Syringopora sp.,
Lithgstrotion junceum (#lem.), Koninckophyllum volgense Dobr.,
Vibunophyllum bipartitum (¥cCoy), Palaeosmilia murchisoni &. et
. ;. ODAXHONOAH Gigantoproductus striato-sulcatus (Schw.) M Ap.,
Hay TWaOMZeK (KpYIHHe Domatoceras sp.), I'aCTPONOAH (Bellerophon
8p.) M1 4D

-CepryxoBCKME HaITODU3OHT
Tapycckuil PODHSOHT. CROM 22-23. U3BeCTHAKA CBOTIO-CODHE,
KpELK#e,, JeTYATOBHE; NPOCAOXKAME M3BECTKOBUCTOW IJMHH OHM pazje-
LANTCH Ha IUMTH 0,25-0,50 N ToAm#HON. BBepxy npocaci TIMHH (0,10 .
M) ¢ KaPOOHATHAMMA KOHKpELJAMU. 3CTPevalTCa XeTeTHIH (IMACTUMHYa-
THE ¥ HeUOJbEME CyOCfepuyecKse KOJOHMM), OpaxHOIlofH Gigantopro-
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ductus latipriscus Sar. u G.latiexpansus Sar. PopaMuHA]ED MOHBIE,
YoM B. E3BECTHAKAX BEHOBCKOT'O T'ODM30OHTA, OCTATKH Calcifolium OYEHB
HOMHOT'OWMCIEEHH (2,50 M).

Ca0M 24-27. NBBECTHAKA EOJTOBATO-CODHE, TAAHMCTHO, C JETDATOM,
C TOHKMMA HPOCIOSMM M3BECTKOBHCTOH I'NMHH, YDOBHAMM C OIDOMHHM KO-
IMYECKOM XOXOB Zoophycos K AP. Ha 1,5-1,7 M HEEe KpOBIM ~ caofi
CBETIO~-CODOrQ IMOTHOrO TOHKO3GPHUCTOI'O M3BECTHAKA C OOAbLIMM KOXH~
YSCTBOM Da3HOOCDA3HHX DAKOBMH HEKPYNBHX Opaxaonoh - Schizophoria
resupinata (ilart,), Martinia glabra (sart.), Phricodothyris uni-
‘serialis E.Pavl., Productus concinnus Sow., Antiquatonia costata
(Sows), A.khimenkovi (Jan,) # Ip. Hommiexc QopamuHijep pesKo oCel-
H6H -~ NpeoCISZALT MeJKHEe Propermodiscus krestovnikovi (Raus.),
Neoarchaediscus parvus (Raus,), tndostaffella parva (Woell.), £n-
dothyra bradyi Mikh. H Xp.; Calcifolium OTCYTCTBYST (5,50 M).

06mas MOMHOCTh TapDyCCKAX OTIZOEeHMé 8 M.

CTeWeBCKNY TOPH3OHT OTYeTAMBO NOXDa3fedseTCH Ha TDH UacTH.

B OCHOBRaHWHM NOXMAT.

. Cxo#f 28. Mayxka CepHX DIANEACTHX MEJKO3EDHMCTHX H3BECTHHAHOB,
mepecIamBaDOMXCA ¢ PAMHAMA. B npejeXax Kaphepa MOEHO HAGHRAATDH rie-
DeXox TEMBMCTHX M3BECTEAKOB M MepreXedl, aHaJOTHYHHX Da3BATHM B
paitone AYOKCHHd, B HECKOIbKO I'AMHMCTHE KDUHOMIHHE M3BECTHAKH, Xa-
paKTeDHHe JAd paspe3S0B, DAacCHOIOXEHHHX BOCTOYHEE W CEBepPO~BOCTOY-
Hee. JOBOJBBO MHAOTOUMCIGHHHE OCTATKMA QayHH: B INIKHACTHX A3BECTHA-
Kax OpaxuoloZN - "Fusella" russiensis (Schw.), Antiquatonia co-
stata (Sow.), Martinia glaora (Mart.), DasS3IWudHe bomsrginifera U
Tol., USPONKE MOAKHES o,zmannue KOpadlii Enniskillenia sp. U OYBHD
pesro -~ uMexkue (OorxoZ0 0,5 cM) CuacTOdled Orbitremites derbiensis
musatovi Arendt @ ryCKM Palaeacis sp. EJumMuHwe ¢opamuHMepH -
Neoarchaediscus parvus (Raus.), asteroarchaediscus baschkiricus
(Erest. et Theod.), Propermodiscus krestovnikovi (Raus.), -Endo-
thyra sp., Mediocris sp. B KDHHORNHHX ¥3BECTHAK&X MNpeoCI&ianT
"Fusella" sp., KDYOHHS Schizophoria resupinata (Wart.)  anti-
quatonia, U3pejKAa BCTPeHAWTCH Gigantoproductus sp. Halinenu xpyn-
BHe OXNMHOYHHS KOpalld (Caninia inostranzevi Stuck. ¥ XID.), pas-
HOOGpa3HHe MUAHKA, 3yOH Ctenacanthus sp. MOIHOCTH OT 2,5-3 X0
4,5 M (B KpUHOMZHO# DasSHOCTH).

Caoli 29. TAMHH TeMHO-CEepHe, BO BIAXHOM COCTOSAHHMM HOYTH uep-
iHe, B HuxHe# yacTH ¢ OTUCTNMBHM KpPacHOBAaTHM OTTEHKOM, OIACTHY-
HHE, C KOHKDSUMAMM CBETIO-CEDOr0 CHICPHTA, YDOBEAMM C GOIbUMM
KOAMYOCTBOM DaKOBHE OLHOOGDa3HHX Opaxuonok (pesko mpeorajant
Bomarginifera lobata (Sow.j, &.longispina (Sow.), Vompositu am-
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bigua (Sow.)) ¥ CeTYATHMY KONOEMAMM MISHOK. B Bepxeeit gacTE nay-
" Ki TIAHH CB@TJIO-CEDHe, MAJONIACTHYHHS, HAaNOMAHADNKE KaDTOH. AHa-
J43 TIMHACTHX MMEEDAJOB TIOKA38X BHCOKOO COREDXAHMe HAXHT'ODCKUTA.
OCTaTKOB OPTaHMSMOB 34ECH OUEHb MAIO ~ HalZeHH Lingula ellipti-
ca rPhill., OCTATKE DHG ¥ XD. B KepHe CKBaXMHH, Haxojamedcs 3anaf-
Hee, B 3TOM mauke MMmeprcs XBa NDOCHOA C OCTATKAME ROpaXAOB (Di-
phyphyllum sp. ¥ Xp.) (MOEHOCTHL X0 10 M).

Cao#t 30. YepeZoBaEHe® CROOB LOJOMMTA CBETIO~COPOr'O, IIMHM-
CTOI'0, TOHKO3EDHHCTOI'O, MOWHOCTBD 0,40-0,80 M, M MeHee MOLHMX
(0,20-~0,60 M) mpocuoes cepo#f, BeNAACTHYHOY DAINTOPCKUTOBON IiM-
i, OCTaTRM ¢ayHH KpafiHe Deixu - Lingula sp., komarginifera sp.,
LIOXO COXPAaHHBIMECS CEeTKH MIAHOR (X0 3 M).

O0gas MOWHOCTb CTEWMEeBCKMX OTIOKSHHA OKONO 17 M.

HaMppcecirril apyec

[IDOTBRHCKUA TODHBOHT ¥ BHCOKOBCKUG CAOM. BCKpHTA JMED NMX~
HAA 4YaCTEk OPOTBHHCKOI'O I'ODMB0HATA; 00JSE BLHCOKUE CIOM yHUYTOKSHH
Upe NCamKMPCKUM MAM IpejBepeiiCKAM Da3MHBOM.

Czo#f 31. B OCHOBAHWM - XQATO~-KODUYHEBHO KDEMHE (OHDeMHeXHi
K3BECTHAK), BHI® ~ E3BECTHAK Kpenkuil, searoBaruil, meaxosepuucTuil,
B BEDXHUX 0,60-0,70 M NPOHU3AHHHA NYCTOTAMHE, 3alOIHOHHHMH TEMHO-
KD4CHOH rumHoll (ApeBHMY KapeT). OCTATHM PayHu ZOBONBHO MHOTOUMC-
JeHHH: ODAXHONOJH - Antiquatonia amprami Sar., A.kremenskensis
Sar. ¥ HEpyTHe; popaMMHMPRDH - Kostaffellina protvae (Raus.), E.
paraprotvae (Huaus.), kostatfella mosquensis Viss,, Asteroarchae-
discus baschkiricus (Krest. et Theod.). MHOIO OBKOXMTOB Sculpo- -
nea protvinica E.Rud. ("Usagia" npexHEX MccieioBaTeXefi) (X0 1,5M).

Caoft 32, TEMHH OUGHb NIACTHYHHE, CBETIHE (po3oBaTHE, 3ele-
BOBaTHe M T.X.), NGPENONHEHHHEe KYCKaMM M3BECTHAKAa, 2HAUOIMYHOTO
nopoAe NOACTHAZWUETO CHOA; NOBEPXHOCTH DTHX KyCKOB HECeT SBEHO
CIeH PacTBODEHUA (2,5 M).

CPEIXIHNE HKAPBOH
MockoBCckREE aApYyEC
Bepeiickuil TODW3OHT. CAoM 33-34. Ha HepOBHON NOBEPXHOCTM HOX-
CTHIAKUMX CROEB JNEXAT NOCKH 3eMeHOBATO-CEDHE, DA3HOB6DHACTHE, MO~
JZUMUKTOBHE , HENOCTOAKHO! MOWHOCTK (OT 0,60 M M Goabme). OEM HO-
KpHBAWTCH OypO-KPaCHHMM aieBDUTOBHMM TNMHaMM (JH0 2,5 M). O0mas
BUA. MOWHOCTB X0 3,5 M.
BHBe JexaT YeTBEDTMUHHE OTJOKSHHA ~ CYTIMHKYA U BaZyHHHE DEH-
BH.
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[YHKT 5. OBH. . ¢ .KPEMEHC ue. 1

Ha p.Jlyxe (mpasuf npeTOK DP.IIPOTBH) y C.KpeMeHCkoe HaXORUTCH
OXME M3 JyumEx ¥ HauGozee npxsﬂx (MOWHOCTh BCKDHTOH ToRNM JXO 15
M) Ha DXHOM KDHJO Mocxonckoﬁ‘énnexxnau pa3pe3oB MPOTBRECKOTO Iro-
DuU30HTA. Camue HE3H ropnaonru -8IeCh He OCHaXeHH. CONOCTaBlEHME
C ADyTMMH DaA3De3aMH 2TOTO paﬁoaa, B KOTODHX BHJHA I'PaHAlas CTemeB-
CHOTO M NPOTBUHCKOTO T'ODU30HTOB, NOKA3HBAGT, YTO 3JeCh He BCKpH-~
Ta NaYKa MOMHOCTER A0 5 M, cibisaﬂaa CBETJHME CIOMCTHMM afaHRTO-
BEMM (BOXODOCHGBHMA) ¥ MOIKOXSTDHTOBHMM W3BECTHAKAMY C NOIUMHOH-
HHMM [DOCIOSMH NOCTDHX TAKH.

BHXOEH DacHOXOXeHH N0 OCOEM CeperaM DeKM M HauMHaDTCs OfT
ypesa BOAH. Huxdsds 4YacTh pa3pes3a Iydume BUIBA Ha IpaBOM Gepery;
foJee BHCOKHME CIOM OOHaXeHH B OOORX Geperax.

HUXHUH KAPEBOH
HauMpopcrkrit spyec

'Hpgrnnncnkﬁ"ropnaon

Caolt 1. B OCHOBaHMM - cepue, HEOCKOJBKO TIAUHKUCTHE CIOMCTHE
MeIKO3€DHKHCTHE U3BECTHRKM C xonanm Zoophycos M Ip.; Bulle Yepely-
DTCE CIOW M3BECTHAKA, HHOIA]3 oxpeuaexoro (cnaomHas IAUTA YSDHOTO
KDEeMHH OKOJIO 0,20 M) M MAaJONNACTHYHHYX XeNTHX M (HONSTOBHX TIMH C
KapOOHATHHME KOHKDSIMAME, C oc’l‘a'x:xalm JUEIYX K EPYTRX Opaxuonon,
COTUATHMM ¥ BETBUCTHMM MEAHKAMMA, 3Y0aMdA DHO W T.Z. (BHA.MOWHOCTbH
3,50 M).

Caoft 2. U3BECTHAKK xenwosafﬁé, TOHKO3@DHUCTHE , TOHHKACIOMC~
THE, C TOHKAME TpOCAOAMM XeaTol aénaacwnqﬂoﬁ THRHH. B cepeluHe -
MeTDOBHHE [IACT CHIBHO OKDEMHEJOTO MBBECTHAKA; KDeMHM XeiTo-CypHe,
C TMPAYYLIMBHMA OUepTaHAAMM (2,70-2,80 M).

Cxoif 3. WSBECTHAK MACCHBHHN, C HECOJbIMMA KaBeDHaMH, XSJTO~
BaTHil, MEJKO3eDHUCTHIL, ¢ DAKOBMHHHM HETPUTOM (1,80 M).

Caolt 4. V3BECTHAKH TOHKOCIOMCTHE, DANHHCTHE, WHOTAA XeJBaKO~
BaTHE, YaCThl0 OKDEMHEAHE, MSDEXOAAUMe B KAMEHWCTHE MAJOMISCTHYHHS
TIMHH. 3Ta aUyKa MeAee YCTOoHudBa K BHBETDMBAHUD ¥ B OGHaAXSHMAX
o0pa3yer Humy (10 1,60 M).

Caoit 5. U3BECTHAKN MACCUBHHE, KpeliKMue, OedHe M XelT0oBaTO-0e-
JHE , MeAKO3SDHHUCTHE ¥ JSTDHTOBHE C fOpaMMHMiepamu, Ha ONHOM yDOB-
HE TOHKOCJOMCTHE C HDOIIACTKAMM TJMHH; B BepxHeil YaCTH NPOHM3AHH
TpyOxaM DacTBODEHUA -~ Clajamy IDSBHEI'O KapCTa. MecTaMu MHOTO
DaKOBHH Opaxuomnoxn, 4YNeHMKOB CTreldeil KpUHOMIEH M T.X. B 3TOM cloe
cofpaHa OCHOBHAs 4acTh OCTATHOB OPIraHU3NOB (5,50-5,0 M).
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OcTaTKA OPrapM3MOB: DAa3HOOCDa3HHE, XOTHS M He OCOGEHHO OGHAL-
HHe (ODaMMHApepH - sndothyranopsis sphaerica (Raus. et Reitl.),

. Bostaffellina decurta (Raus.), s.protvae (Raus.), i.paraprotvae
(Raus,. ), G.subsphaerica (Gan,.), Pseudoendothyra, Globoendothyra
globulus (wichw.), Brudyina ex gr.cribrostomata Raus. et Reitl.
¥ MHOTM® JDyTHe. U3 GDAXHONOK OYOHh XAaPaKTEDHH I'MI'aHTONDOLYHTY-~
CH - Gigantoproductus provveasis (sar.), G.latissimus (Sow. ), G.
latiexpansus Jar., a Takxe antiquatonia kremenskensis S8r., 4.
abrami sar., BCTPeYaWTCH Pugilus moshxovensis var., antiquato-
nia costata (sow.), Productus concinmus Sow., Cleiothyridina
sp., Composita ambigua (Sow.), Brachythyrina pinguisiformis
~emich., '"fusella" pseudotrigonalis (Semich.), Chonetes dalmani-
snus (son.), H3PEAKa striatifera magna Jan., Syringothyris cu-
spidata (sart.) ¥ Xp.; B TuMHaxX Lingula sp. Haligemd Taxme ocTaT-
KM MOaHOK (Fenestella schwetzovi Bch.-Nest., Rhombopora varia-
xis och.-Nest. U LD.), ABYCTBODYATHX MOLAKCKOB (allorisma, Schi-
z0dus), racTpOnol, KyCKM M OTIGIbHHe UNEHHKM cTeGLeit KpunOMZel,
3yOH DPHO, Da3HOOGDaBHHE HOHOLOHTH, OCTDaKOIH M T.J.

Bume OCHa¥eHu# NMDOTBMHCKOTO TODH3OHTA Ha IeBOM Cepery Jysm
BHXOAAT UYETBEDPTHUYHHE HU3BECTKOBHE '!'}'(I)H, NePEeRPHBAIMECA TIeCKaMM .

IVHKT 6. OBPAT ¥ 1.BHCOKOH,
IPABHA BPST p.CHHUTM WKHEE r.CEPLYXOBA

CPEJHUYA KAPEOH
MOCKOBCKUNERE apyc

B HacTosuee BpeMs Ha HeGOAbWOM YUYACTKE KDYTOTO 33XECEHHOTO
CKIOHA ORpara OOHAXaeTCH TOXLKO CDEJHAL YacTh BePeACKOro TOpM3oH-
Ta. M.C.lBenos (1937) npuBOAMT Colee NOXHH{t paspe3 3TOTO OGHaxe-
HAf - HaUMHaA OT KOHTaKTa ¢ NPOTBUHCKAM TOPH3OHTOM HMXHETO Kap-
GoHa. Haj pyciaom CHAO BHEHO (DHC.20).

' BuCOKoBCKMe cdom. Caoil 1. belaf XKaOIMHOBas IiMHA C M3"eJeH-
HEMM TUHOaMM NDOTBMHCKOIN'O M3BECTHSKa (BMX. MOmH. Q0,90 M)

BepeiickA/ TOPU3OHT

lankag romma. Caoil 2. Mlecox rumsmeruit, IIOTHHR, Kpacmui, ¢
ABYMS CIIOANCTO-TUUHACTHMYA NDPOCIOAMK (1,40 M).

Caoit 3. T'ausa mecyaHweras, moneroBasg (0,40 M).

Caéoii 4. NepreJMcTas TOHKOL~ CUARWCTA® NODOAA, NECTPOOKDAmSH-
Basi, XeJTOBaTaA W DO30BaTasA, MUKDOCIOHCTasi, C HemnpaBmabHO# wocoft
¥ IMH3OBMIHOU CUOMCTOCTBO M MEJKHMMY DasMuBaMi (0,35 M).

CiOlt 5. W3BECTHHK IOLOMUTH3KDOBaHHNI, Xe4TOBATH M PO30Ba~
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BPaTuil, puxaHil, CHEBHO IeCUaRMCTHH, CO CHODEeHMsMA Flexaria rus-
siensis E.Sem. ® yrioBaTHMA TalbKaM¥ 0eioro masBecTHAKa (0,20 M).

Cxoit 6. [lecox OypOBaTO-KDACHHH, rAMHMCTHA, C NMH3aMM TIAKH,
¢ moXoro# Koco# CIORCTOCTED, C MOJIKMMHM 3yGamy DHO (Streptodus
Sp.) 4 ADYIAME HEONDeASJMMHMH ODragmyeckumu ocraTkam® (0,40 M).

B BacToAuWee BpeMd BUJHZ 3aJerapmand BHME aIbDTOBCHKAS TOXMA.

Caor 7-10. [lauxa nmEeCKOB M CIAGHX NECY4HUKOB, SPKOOKpameH-
HHX, KDAaCHONBOTHHX (KODEYHEBATO-DO3OBHX, ODAHNSBO-KDACHHX, MAlh-
HOBO~KDAaCEHX W HpP.), TAAEBMCTHX, OT TOHKO- M MEAKO- JO CpeiRe3ep-
HWMCTHX, TIHOXO CODTHDOBAaHHHWX, TO TOHHO T'ODMBOHTAIBLHO=-CIOMCTHX, TO
KOCO~ ¥ NEePeKPeCTHOCHIOMCTHX, KBADIEBHX B KBApLEBO-NOJeBOWIIATO-
BHX, C MOCAOWHHMM CKOONCHWAMM IHCTOYKOB CANIN; B HUXHed 4acTy
(2,5 ) Bcrpevapres Mexkue (1,0-1,5 CM) pazpo3HSHHHE OKATHIN aD-
TRIAATONOXOOGHOR T'AMHH (8,6 M).

Cxot 11. MECOK pO30BATO- ¥ KODHYHEBATO-XEJTHH, TOHKO3EDHU-
cTHil, HEACHO I'OPU30HTAILHO-CAOMCTHIN, KBapHeBO-NOJeBOMOATOBHIL,

CO CXNXO# M TEeMAONBETHHMM MAHEDAJTaMh, BHM3Y - C TOHKAMM TODH3OH-
TAJLHHME TIPOCAOAMYA Ta0aUHO-XEJTOTO B ADKO~CHDEHeBOTO IBETad, C
JMH30UKAM#A ¥ OKAaTHmAMX (B BEAS NpeDHBMCTOR NENOUXM) TIAMHH ADPIUJ-
JBTONOROCHO!, BMmHEeBO# uam wopmuseBaTo# (0,5-0,8 M).

Cxo# 12. TleCOX XSITOBATO-DO3OBHI U TAGAYHO~KGITHH, TOHKO-
SEeDHACTHH, MMHUCTHI, ¢ HeACHOU KOCO¥ CJIOMCTOCTER, KBapUeBO-IO-
XesomnaToBHY, CANZACTHE, BBEDXY M BHM3Y C TOHKMME IPOCIOAMM
(C,5-1,0 cm) ramsx, ApKO#l ronycoBaTo-3edeHOl u MaiunHOBOH (0,8 M).

Cxoft 13. AZGBDHT XeJTOBATO-PO3OBHF, 3eleHOBATO-CeDHi ¥ ¢no-
Jerosuft, ramBuCTHE, cromveTH?, ¢ KelABAKOOOGDA3HHMA CTAXSHWAMA fe-
CYAHWKA TOHKOS@DEMCTOrO, KapOogaTHOro (0,5-0,6 M).

Bume 3a@eranT: CIEOW 14. Jeawsri (OGIOMKM KADGOHATHHX INODOX
B PIMHUCTO-KADPGOHATHO# macce - 0,15 u) u caoft 15. Nousemmult cxo?
(05 ). CaoM 11-13 HECHONbKO HADPYDEeHW OIOJA3HEBHMK LPOUSCCAMHA.
BBaXy TOr0 UTO OTXOXSHMA CPeJHEr0 M BEePXHero KapG60HAa BCKDHBAWT~
CA MHOTOWICIGHHHMM HECOJbLMMI iapbepaMi, B HACTOAWES BDOMA OOHU-
HO 3a0pOMGHHHMA, D33Dpe3 OyLeT NEMOHCTPUPOBATLCH TUABHMM OCpa-
30M [0 HepHaM YeTHDeX CUeLMa’bHO HLOCYpeHHHX CKBawWi. NMEeCTOnc-
IORSHUS CHBAXVH yHa3aHO HA DUC.2. Ha PHUC.H W O [OKABAHH HBTEpBa~
JH pa3pesa, BCKDHTHE KAKIOA CKBAUHON.
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OVHKT 7. CHBAXKMHA ¥ 4-x, c.KMACOBO, B 80 xu
K _Yro-Kro-BOCTOKY OT MOCHBH

CPEJHUR KAPBOH
MockKoBckKuME sapyc

B 33008 CHKBAaXHHY BCKDHTH HHXHCKAMOHHOYDOIbHHE OTIONSHENA ~
TeMHO-CepPHe TUMHH CTEeWBBCKOT'O TOPM30HTA, & BHEG - 3eISHOBATO-
ESATHE TOHKOCAUVMCTHE PUMHH C AMH3AMH M3BOCTHAKA ¢ Semiplanus sp.,
Brachythyrina sp. #® ADYTEME Cpaxu#ONOZaMi, OCTaTKaM¥ MIAOKOXHMX o
3yGami pHO. IIDOAEEHO OKOXO 4,5 M.

Bepefickmit TODHBOHT (24 M) WMEET BECHMA THIMYHOS CTPOGHNE.

1. llankas Toaua (2 M). U3BeCTHSKK CeDWe M 3eJeHOBATHS, TOH-
KO- ¥ MMKDO3EDHHCTHE, MHOTZA ¢ OCNOMKAMM KDEMHS M M3BECTHAKA, y
OCHOBaHMA ~ C NPOCUOAMM TIHH, C OCTATHAMM MTIAOKOXEX, ODaxXMONoOA X
neJenynos.

2. AJIBDTOBCKAA TOAila (18 M): a)TAUHH KDacCHOUBOTHHE M 38de~
HH2, NPOCIOAMM U3BECTHAKA, COJepXamero OCTAaTKH Gpaxuonoy, Mma-
HOK, UTJIOKOXAX, ()y3YAHHMI; O)U3BECTHAKH MEIKOZGTPHTOBHE, C OGHAB-
HHMA popaMuHEKpepaMi, OKPeMHeHHHe; B)IeCYaHad auKa, CXOXHAA C
Habapaawue#ics B OCHaXeHUM HA D.CKHMTE (CM.OYHKT 6, CAOM T-12).
JTO KpacHOUBeTHHe TAMHACTHE IIeCKM, KBAapIEBHE M KBapUEeBO-~-NOAEBO-
UNAaTOBHE, B BepXHedl W HuEHed YACTAX TOHKO- ¥ MEOAKOZEDHHCTHE, B
CPelHeU - MEJKO- W CPeJHe3eDHACTHe; TI')PJMHA HeM3BeCTKOBHCTAf,
CIOZMCTASA .

3. OpAHHCKAA TOAMA (4 M): 2)U3BECTHAK CHUABHO MNECUAHMCTMI,

C Pa3HOOLPA3HON paydoi; U)TAMHH HEeM3BECTKOBHCTHE KDaCHOUBETHHE M
B)AOAOMAT NATHACTHH TAMHUCTHIE, ¢ pPeKMMM IYCTOTaMH 0O IZETDHATY.

HaUMDCKUM TODH3OHT (67 M) NeUUTCH HAa TDH 4YaCTH, COOTBETCT-
ByUMe MSeCTHHM OHOCTDATHIPAPUUCCHHM 30HAM, K HAa MECTh TOXM.

HuxHAA 4acTb (22 M). 4. lloaycroBoropckad Toama (6 M): a)ue-
peloBaHye TAAH 3eJeHOBATHX ¥ CHDEHEBHX M3BECTHKOBACTHX M INHEM~
CTHX M3BECTHAKOB C OCTAaTKaMM (ayHH; O)HSW3BECTKOBHMCTHE KDaCHO-
UBETHHE THMHH W TATHUCTHE JOJOMUTH.

5. Hdapckasa Toama (17 M): a)MHOT'OKpaTHOe YeDeLOBaHHNEe TAHHE-
GTHX ¥ TOHHOJETDUTOBHX M3BECTHAKOB C JONOMMTAMK MAK MHMKDO3EDHH~
CTHMM U3BECTHAKIMA. MOXHO BHEEJMTb TPH NAYKM, B KaxJIOi 3 KOTO-
DHX HazuOoaee 0OraTH (ayHMCTHMYSCKMMM OCTATKAMA HHXHAA M CDEXHAS
YacTH. B 1GAOM BBEpX [0 Pa3pe3y yBeKUMBAETCH POAb UMCTHX MENKG-
ASTDUTOBHX M3BECTHAKOB C PODPAMHHM{E DAMM -

UDEAHAA 44CTb (24 M). D. AdTYHCHAn TOuwa (7 M) - KDacHOLBET-
HHE, NPEUMYWECTBEHHO TIMHUCTHE HOPOKH: a)TOHKOS NepeciamBaHue
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KODHYHOBATHX TAXKH M OCMHX M3BECTHAKOB C (ayHoil (MIOKOXME, Gpa~
XMOUOAH, POPAMMHEDEDH, DEJSUMNORH M XAD.); O)DIMHH KDAcHHE M Ma-
IXHOBHE , GOXee WIM MeHee NeCYAHMCTHE; B)U3BECTHAK MUKDO3EDHUCTHIH
C TACTDONOASMA A MeXGUMIOLAMA .

7. JonacEmHCKaa ToxmA (17 M) - yepenOBaHMe K3BECTHAKOB I'If-
HECTHX, OUIGMOBHX, XOTDATOBHX ¥ MUKPOISDHUCTHX, NPOCAOM LOIOMHTOB.

Bepxaag 4acTh (20 M). 8. POCTACIABILCKAA Todua (7 M): a)us-
BECTHAK 3eieHOBATO~CODHW, NETPUTOBHI, C AWH3aAMM TIAMHH M OCIOMK3=-
MA MMKDO3O@DHACTOT'O M3BECTHAKA; O)TIAMHA NATHHCTAA, B OCHOBHOM KO-
PUUHeBATAas M MAJIMHOBAA, HEDAaBHOMGDHO aNeBDUTHCTAfA; B)YSeDELOBaHMKE
TUNHH KPAacHOLBETHO# ¥ aleBpATA 3€ieHOBATO-CEDOTO, MeCTaMu KOCO-
CIOHCTOTO.

Y. CMGABMHCKaH TOAUA (OKOWO 13 M) ~ TUMHUCTHE HOHOMATH, Wie-
JHOOKDAWeHAHE , NEJHTOMOD)HHEe, @ NOJOMMTOBHE MEepredd 0e3 JayHu, o
TPEMA MAJOMOLHWMA PAAHACTO-U3BECTHAKOBHMM IMPOCAOAMA, COHEPRAUMMY
OCTaTKA MTAOKOXUX, ODAXMONOL, MIUAHOH, NEJeUMNOX ¥ TacTPONCI.

KOHTaKT C BHEEXOXAIAM MOJOILCHMM PODUBOHTOM HAXOUATCH B 30-
He BHBeTDEJAHX NOPOXA; ero Jyuuwe HalAOaTh B CHBaxdde ¥ 5-x (A.X0-
pPeHeBo).

[YHKT 8. CKBAsMHA ® 5-x, A.KOPEHEBQ, B 30 uM
K _BOCTOKY OT MOCKBH
CPEILHUR KAPEBCH
MOCKOBCEHKUHA fpyc

Kamspckuii TODM3OHT. BCHDHTAZ TOLBKO BEDXHASA 4acTb (21 M).

1. PocrHcXxaBabCKas Toama (5 M). 1l0 CpaBHEHHMD C DPa3pe3oM
CKB. ¥ 4-k (CI.3, a=-B) yMEHbUAETCH KOIKYECTBO TEDPPHUISHHOT'O MaTe-
pHaxa. CKBasHHOY mNpoiileHH: a)NepeciaMmRaHWe CHPEHEBHX TJAH M U3Bo-
CTHAKOB MEIKOIETDPUTOBHX C NDUMECH alleBpuTa, ¢ fayHolt; ©6)0ielHO-
OKDaDeHHHE MEDTedX ¥ IOJOMATH, TAKKe C NPUMECHD AJeBDUTA.

2. CMeIBHMHCKAA TO&WA (16 M) COXDAHAGT TOT X OGIMK, UTO B
cKB, ® 4~k (CX.9). OHA CHOXEHA PAMHACTHMZ LOJOMUTAMH K HOJOMUTO-
BHMM MEDIresfiMu, B HMXHed 4YalTH C OPOCAOAMM TUMH, 3 B CDeIHel 1
B BepxHe# - C TOHKMMM NPOCHOAMM K3BECTHAKOB. BCTPEUeHH Pseudo-
staffella larionovae mosquensis Raus., Hemifusulina subrhomboi-
des Raus. ¥ Ip.

TOZOABCKHA T'ODU3OHT (33 M).

3. BachKMHCKAA TOoAWa (14 M): 2a)KOHTAOMEDAT U3 OOLOMKOB Miu-
KPO3EPHUCTOT'O U3BECTHAKA B TJIMHUCTO-U3BRCTKOBUCTOM NEMEHTE; ()T
HHCTHE M3BECTHAKMA M MeDleld, 3ejeHOBAaTHEe ¥ DO30BHE, C Pas3HOOOpaz-
Hoii payHO# ~ Fusulina elschanica Putrja et Leont., F.elegans var.
devexa Raus., Hemifusulina bocki Moell, ¥ 1D., ¥ OJUHOYHHE KODAJ-
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JH; T)IONOMATH MACCHBHHE 3¢JGHOBATO-CEDHE, C IPOCIOSM MeIHOLS-
TDHTOBOI'0 H3BECTHAKA, Y OCHOBAHMA C Kpomko# M3BeCTHAKA.

4. YmmreHCKas Tomma (11, O M): a)Tommufi npocuofi mepress se-
JIeHOBAaTO-CEPOro, ¢ Opaxmonogam4 ¥ GopammmEiepamu - Fusiella ty-
pica Lee et Chen M ID., B KPOBIe - T'EMHA JUCTOBATad; 6)N3BECTHAK
MAaCCHBHHH, Oedn¥, TOHKOLETPHTOBHH ("MOJOURMK"), ¢ OCMIbHOM Paymolt
(racTponoLH, OPaxUOmOAMN, OXAHOUHHE KOPAiH, POPaMMHKLEDH Endo-
thyra sp., Globivalvulina sp., NeJeurmoid ® XD.), BBEpXy TOHKO-
CIQMCTHA; B)MIBECTHAK BOJODOCISBHE HEOLHODOIHHN — MMKDO36DHECTHI
CO CBepleHHAMM, C MENHUMY QOpaMMHADeDaMM; TI')U3BECTEBAK T'IMBACTHIi,
MEJIKOJOTPUTOBHM, C OCHOMHAMA KPOMHA, C IDOCIO#KAMA TXHEH, C Fu-
sulinella praebocki Raus., Fusulina ¢f.elegans Raus. et Bel.
AD«; K)ROJOMMT MACCHBHHI, TAMHACTHE, TOXYyCOBATO~CEDiil, MEKDPO3ED-
HEUCTHH .

5. llypoBckas TONUA (8 M): &)M3BECTHAKM DIMHHCTHO M MEDIeJH,
C NMH3aMM KDAHOMIHHX H3BECTHAKOB, C OOMABHON M pa3sHOOOGpasHOhk da-
yHoil: Fusulina elegans Raus. et Bel., F.ulitinensds Raus. ¥ XD.;
0)U3BECTHAK JETPUTOBHII, C XMH3aMM KPUHOMIHOTO, C GPaxXMONOLOBHM
JeTPATOM, C Fusulinella vozhgalensis Saf,, F.bocki Moell., Fusu-
lina innae Ros.; B)IOJOMHT TAKHUCTHI, C PeJKUM KDUHOMIHHM IeTDi~
TOM, C MPOCJOENM MEeIKOXeTPUTOBOIrO W3BECTHAKA.

MAYKOBCKHI TODH3OHT (21 M).

O+ HOBUMHCKas TO4uwa (11 M) HOYTH BCA CIHOXEHS M3BOCTHSKAMM —
OeduMy MEAKOZSTPHTOBHNMM M IIaMOBHME, C OCMIBHHMM ¥ DPa3HOOOpa3HH-
MA OCTaTKaM# ODPTAHU3MOB, C HOCKOABKMMM OMOMODPHHME TIPOCAOAMY, B
KOTODHX CHKOHLEHTDHDOBAHH OCTATKU (Y3yIMHME - Fusulinella boeki
Moell., F.bocki var.pauciseptata Raus, et Bel., F.mosquensis
Raus, et Baf., F.rara Schlyk., Fusulina elegams var.devexa Raus.
¥ ID., ONMHOYHHX ¥ KOJOHMAJBbHHX KODalJOB, ODAXmONOX, MIIAOKOXMX
¥ AD. B cepejuHe TOIWM HaCGANIAETCA NDOCIONH LOJOMMTA PAMHACTOTO,
OKDEMHEHHOI'0, C DeIKKMM NyCTOTaMid OT BHUEGIOYEHHOT'O ILOTPUTA. TOk-
%la 32BEPUABTCR NPOCIOEM H3BECTHAKA, MAKPO3EDHUCTOTO, KEBEDHO3HO-
TO, C XOIaM# uYepBeil, ¢ Fusulinella bocki Moell., F,pseudobocki
Lee et Chen, F.mosguensis Raus. et Saf.

7. lleckoBckag Todila (10 M): a)KOHTIOMEPAT K3 OGIOMKOB KDEM=
Hf ¥ KapOOHaTHHX LOPOJ B TIKHUCTO-M3BECTHOBOM NGMEHTE; G)U3BECT-
HARW CedHe JeTPUTOBHE M WIaMOBHE ¢ JOpaMMHUeDaMM - Fusulinella
nosquensis Raus, et Saf., Fusulina eylindrica Fisch., 6paxuono-
HaMU; OLMHOUHHMI KODUssaMiA, UCTAThaMU HTHOHOXMX M AP.; XaDaKTep~-
HH IDOCAOH GHOMODPHOI'O KPMHOMAHO~(Y3YAWHAZOBOTO U3BECTHAKA C
Fusulina eylindrice # Fusulinella podolskensis Raus. ; B)Mepredsn
CUPEHeBHY, NECYaHACTHMU, C OCUOMKAMA KDEMHS ¥ KBADLA, C MEeXKMMM
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(opaMuERpeDaMK; I')A3BECTHSK MEIKONETPATOBHHU,C ocTaTKaMu KDHHOM~
Kefl, racTponox, gopaMMHWjep - Bradyina sp., Tuberitina sp. u
XD., OpAXHONON M AD.; X)AOXOMAT TAKHACTHI MAKDO3EDHACTHi, Oe3
pay s .

BEPXHUHR KAPBOH

KacuumoBCKHE spyc

KpeBsKuECKHA TOPU3OHT (20 M).

8. CysopoBckas Toxma (3,50 M) HawdHaeTcs (a)dYspeJOBaHHEM Nf-
THECTHX NOAOMUTOB M TIMHMCTHX WIBECTHAKROR C Opaxuononamy, Urio-
KOXMMYM M DEXOLMOOJAMA M 3aKanuMBaeTCH (6)HOOKHOPOMHHEM "KOHTUOME-
DATOBHAHMM" K3BECTHAKOM C IEJeUMIOZaMy, IacTPONOAAMH i CBEpACHH-
AME OT BOXOpocdaed.

9.  BocKpeceBCHaA TOAma (16,50 M) Pa3feAAeTCH Ha TDH HAUKA..
HEEBAA cIOXeHa BHMBY (a)KapOOHATHO~KBADUEBHM NECUAHMKOM M TOHKHMM
nepeciauBaBUeM Mepredei  PIMHMCTHX M3BECTHAKOB C OCTAaTHAME 4T~
JOKOXHX, ODaXHONOK, HENeUWNON, JODaMUHW}ep, a BBEDXYy (0) —A3BECT-
HAKOM TUMIaMOBO-MEXKOZSTDMTOBHM, (GOJee MAaCCUBHHM, C pasHooGpa3Ho#
¢ayso#. Bropag M TPeThf 11aUHM HaUMHAKTCH oGe (a)TORKHM lepechan-
padMeM seprexeii M H3BECTHAKOB C fayHOH, a 3aKaHuuBapTCH (6)NATHA-
CTHMM TANBMCTHMM JOIOMMTAME MJIM NOJNOMMTOBHMM MEDIelAMM, NDEMMy-
HeCTBEHHEO KDPACHOUBETHHMM, NOUTH 683 OCTAaTKOB ODraHM3MoB. B Bepx-
sefl Nmayxe 3TH NOPOEH MpeolNagavT.

amoBaRuecKnl rODH3QHT NPENCTABIEH 3X6CH TOLBKO HuxHeit da-
¢Tho (pPaTMEDOBCKA® TOXMA, 6,0 M). UTO UepajOBaHWE N3IBECTHAKOB
TAXHUCTHX MEIKOASTLUTOBRHX, wepreJeii ¢ AeTDATOM, W3BECTHAKOB Opra-
HOTGHHHX C OOMAbHHMA LY3yAMHMAAMM, OPAXUULOUAMH , MllddHaMié 4 OG-
TATKAMM MI'XOKOXHX .

IVHKT 9. MSBECTHAKOBHW HAPBEP ¥ x.TOPKM JEHWHCHUE ,
B 35 M K LIV OT MOCKBH
CPE4LHUAE KAPBOH
MocrxoBCKuRE sapDpyc¢C

[IOZOXbCKUIT T'OPA3OHT.

llypoBcKag Toxwa. CAo 1. A3BeCTHAK *eATOBAaTHI U Oeauil, TOA~
CTOLNKTUATHN, MEIKCASTDUTOBHY, C YJGHHKaM¥ KDMHOMASH, TacTpPONOKA-~
MM ¥ OpaxXMONoOZAMM, C TMPOCHOAMM TAUHM U3BECTHOBACTOM, 36MEHOBATOCC
po#t (0,I M) ¥ u3BecTHAKA QopammHugeposoro (0,1 M) (BUZ. MOH. 2,6 M).

Cxolt 2, JOZOMHT CepHii C XeATOBATHMA NHTHAMM, TOHKO- B MAKDO-
3epHMCTHY, ¢ KaBepsam® (0,4-C,3;  oculib 0,8 M).

MAYKOBCKMHE TOPU3OHT.

HoBamHCKaa ToAma. Cuofi 2. W3BECTHAKM UelHe C OXDHCTHMYA NHT-
HAMH, TOACTOMUIMTYATHE, MEJKOLSTDATOBHE, LOPUCTHE, C LOpaMuHK e~
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pamz Pusulinella bocki Moell., KDHHOBIGAME, ODaXNOHOZAMN, KODAN~
JaMd ¥ JADYI'MMH OCTaTHaAMZ ODraHKSMOB. OCHuUHH' Petalaxis stylaxis’
(frd), Lonsdaleastraea freisliebeni (Séusk.), TYCRH, XeTOTHAH,
Choristites sowerbyi Fisch., Proteguliferina mjatschkowensis
(Ivan.), Archaeocidaris rossica (Buch), Platyplateium sp. MHue-
prcd JABa mpocaod (X0 0,4 M) OMOMODOEHX W3BOCTHAKOB. B HMmHe# ya-
cTd (0,5 M) M3BECTHAK cepit, Gozee muoTHHH, C XeXBAKAMM USDEOTO
KpemEa (6,2; - OCHIbL 0,5 M).

Caoit 4. Joxmomur cepHii ¥ xeuToBaTHil, BEMSYy (0,8 M) C HeHCHHM
ISTDUTOM, C OKDOMHOHHNMY CTeGIAMA MODCKMX XiAMf, MODHCTHI, BHMS
(0,5 M) MAKDO3ODHMCTHI, DAOTHMY, C HOACHHM NOCIOZEEM OXele3HeHM-
eM, C HaleTaMy OKUCIOB Maprarma (1,3 M).

Cxoft 5. U3pecTHAK NMODHCTHE, C BHUECXOYOHHHM JZOTDETOM, B OC-
HOBRHMM C NPOCIOHKOH TAMHM, BHU®  MeXKO- H CDOXHOASTDHTOBHE, C
HTUOKOMIIMA, GDAXMONOZAMM M KODAAXAME, C AME3AMM N3BOCTHAKA KDH-
HOMJAHOTO B KDPEHOMXHO~CDaXNOMOAOBOTO; C ABYMA mPOCKOAMH (0,2-

0,4 M) K3BECTRAKA NODHCTOT'O C OCOGEHHO MHOTOUMCXGHNHME KODaIia-
MH, QopaMuMHmpPepaM# B ADyI'MMH GAYHEMCTHUSCHKEMH OCTATHaMH (3,8;
OCHIIb 1,2 M). '

lleckoBcKag ToAma. CHOK 6. JONOMMT XBXTOBATO~CODHN, TOHKO- H
MUKDOSeDHMCTHI!, NAOTHHH, B KPOBAe C BHNRNOUSHHEM XOTDPHTOM HI'HO-
Koxux (0,8 M).

Caolk 7. UsBeCTHAKR Gedkli TONCTO- ¥ CPOAHGNEHTYATHA, MENKO- X
CpeliHeZe TPUTOBHI, ¢ Pa3BOOCPa3HHMA ODTaHEYECKNMH OCTATKaMH; B
HuxHell vyacTH - npocxolf U3BECTHARA 36XGHOBATO~COPOTO C MPEMA3HAMA
raeEd (5o 0,2 M) # M3BECTHARA HDPAHORAHO-(y3yammmxosoro (0,4 M) ¢
Meekopora sellaeformis (Ird), Choristites mosquensis Fisch. =&
Apyroff gayBoi (4,10 u).

Cxolt 8. U3BecTHAR 3eleBOBaTO-cepafl, raxuMcTHA, TOHKOMIMTYA-
THi, C JAMH3aMH 3eJeHOBATO-Cyporo Mepreds (0,6 M).

. Cxofi 9. JoXOMET XeATOBaTO-CeDHil, MAKpOdEpHHMCTHiA, CIaG0 TXM-
mcTHil, ¢ HOpaMM BHUENAYUBAHMA MO ASTPHTY MILEOKOXAX M MEXKHM ($O-
pamuHMpepan (0,5 ). ‘

Hal AOIOMHTOM B BeDXHel# yacTH ycTyna HHOI'La BMIHH.

BEPXHKH KAPBOH
KacuuoBckui# sapyec
HpeBAKMHCKAN T'ODA3ONT.
Caoli 10. H3BECTHAK DPO30BATO-CADEHEBHH M 3edeHOBATO-CepHil
TEEHMCTHI, MEXKOA@TDHTOBHI, C GPAaXWONOKAMH M MTAOKOXEMM, C TOH-
KuMd opocaolikamy 3exeHOBaTOR TUMHH (0,4 W).
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BO BCKDHNHOM yCTyne. Ha HeCOXBEOM y4YaCTHe HaZ OCHObD (1,0-
1,2 M) MECTaMH BMXHM:

Cxoff 11. USBOCTHEK CBeTEO-CODHIt, HEOLHODOAHHH, KaBePHOBHMH,
B OCHOBHOM MEeAKOA@TDMTOBMIi, C YUACTKaMd ¥ HPOCAUOAMM MiAKpO3epui-
CTHX, MOAKODODAMMHEDODOBHX, IacTPONOAOBHX ¥ KDHHORMHHX pazsocrell
(1,4 ¥).

Cxof 12. TamHa KpacHO~pHOZeTOBaA M 36XGHOBATO-Celas, H3BE-
CTKOBECTaf, C (OCUNHKAMN, T'PaBdeM K OGIOMHAMK KBaDLa, H3BECTHSA~
Ka, OKATAHHHM KDUHOMXHHM B DAaKOBKHHHM AetTparoM (0,6 M).

Cxoft 13. NlepecradmBaB#e: a)A3BOCTHAKOB CENHX, OT MEAKO- JO
KDyIHOAGTDETOBHX, ¢ KDWHOMZOAMA B MOIKMMM (ODaMAHBpepaMH, ¢ 06=
ZOMKAME H TaXeqxof GoXee TOMHOT'O M3BECTHIKA, O)M3BECTHAKOB MUK~
PO3GDHHCTHX AOEOMHTH3MDOBAHHHX M B)TARH CHDEHOBHX M 3@I8HOBATHX,
¢ XMH3AMH XDHHONZHOIO H3BOCTHAKA H C 43BecTHOBOM ‘KpomKoii. Haitze-
g Choristites sowerbyi Fisch., Neochonetes carboniferus
(Keys.), Eoslowskia borealis (Ivam.) R ZAD. (1,10 w).

IYHKT 10. CKBAXWHA ¥ 6-k B 1,5 kM K CEBEPY
QT cr. TXEADb, BIM3 KAPREPA TJIHH
[I0A UeTBEDTHUHHME OTAOKEHWAMA (MO 5 M) BCKDHTH HM3H Ii@.ub-
CKOTO Apyca, Bech KaCHMOBCRME fpyc B GoabBa# 4YaCTh MAYKOBCKOTO
TODE3CHTA CPeJHerc KapGoHA. Ha GeduX MAUKOBCKMX MACCHMBHHX Opra-
HOT@HHO-ZeTPHTOBHX H3BECTHSKAX CO CIEJaMu Da3MiBa B KpoBIe, 3a-
Jerapor.

BEPXHUHE KAPBOH
KacuMoBCRKMHE gpycC

KpeBAKMHCKUA FOPASOHT (9 m). I. CysopoBcKag TOXmA (6 M).
B OCHOBAHMM - YepefoBaHMe IecTPOOKpaleHHHX Mmeprejeil u rau-
- HACTHX Olouop@no-xerpltonux H3BECTHAKOB C OOCHILEHMM OCTATHaMH
KpEHONZe# , GPaXMONOAAMEA M MEIKHMIA popaMmpBApepaMu; BeHUaeT TOAWY
Geduti HeoXEOpOIHGM CTDYKTYDH M3BECTHAK, yyacTKami MHKPO3eDERCTHA
CO CBeDACHASMN OT BOXOpockel, C IMH3aMK AETDATOBOTO A GHOMODPHO-
0. ‘

2. Bockpecenckaa roaua (3 M). B ocHOBaHMM - MayKa
nepecnauBasud TANHACTHX 61OMOD(HHO-AETPATOBHX M3BECTHAKOB,
TREH ¥ Mepredeii, colepsaulMx OCEAbHHO OCTATHM 6paxKonon, ¢y3yad-
HKZ ¥ MUAHOK. 33BEDEADT TOANY NeCTPOLBOTHHE TIAHKCTHE JXONXOMMTH
B LOLOMMTOBHE MEpIrean.



XamoBHRYeCKE}l ropESOHT (15 M). 3. Pa'ruponem TOAHNA (3 M)
HaYMHABTCA NDOCHOOM aJ6BDETA; BHES JGXAT NOCTDOOKDABMSHHNES I'ANHE-
CTHE JeTPHTOBHE H3BECTHARE C WITOROMEME , MOXKEMN dzopanmepa-,
Qy3yauaERIaMe Fusiella lasncetiformis Putrja, Montiparus -ontipn-
rus (Bhrenb.), Opaxmonofawmm Koslowskia borealis (Ivan.), Lino-~
productus cora-lineatus Ivan. ¥ ZDYyTHMH. H'C NeXOmMIOXAME. OHN
NOCTEeNeHHO NePeXOXAT B GelH# M3BeCTHAK, WMEAMOBHIE M MHKDO3GDHN-
cTHit, ¢ peIKAMM fAApaMi TaCTPONOXL M XOXAMH MIOSXOB.

4. HeBepoBcKas ToxsEa (11 M). BHN3Y npeoCIazapoT cialo TANHE-
CTHE NeCTDPOOKpalleHHHEe B DPO30BATHE N 3eASHOBATH® TOHA ODraHOIeH-
HHEe M3BEeCTHfKH, BHNR IO Da3pesy DeDecIaMBAPNMECS C CNDOHOBHME N
36JeHHMN TIMHAMM, B OCHOBRHEM M3BECTHAK NPEHMyHeCTBeHHO C XOTDH-
TOM EIAOKOXAX ¥ C TI'aCTPONOXaMH, BHMEe - KDHEONZHO-BOAODOCAGBME X
KDHHOUIHO~(Y 3y IMEUMAOBHIt. BEeHYADT TOXNY CNDeHeBHe XOAOMETH N IAN-
HH 0e3 ¢ayHH, C NPONXACTKAMH NeTPHTOBOI'O H3BOCTHAKA. '

JOporoMMIOBCKUA TODMSOHT (13 M). 5. [lepXypoBCKa® ToXma
(5 M). B OCHOBaHMM 3aleraer IauKa NepPecCiAaABAHES 304eHOBAaTO-CEDHX
LOAMIETPATOBHX ¥ OMOMODPHHX H3BECTHAKOB C NPOCXOKKaME I'AME K
Mepredeii; HauGozee OOCRIBLHH B HMX ODaxXMONONH, MUAHKH, QOpaMMHEDS-
pH - Triticites (Triticites) acutus Dumb. et Comdra, T.(T.)
zhukovskiensis Ros., T.{(T.) devexus Ros. - B KDEHOEARHH XeTpamrT,
YaCTHYHO 3aMeueHHHIl wepHHM KpesmHeM. B GeioM "dappODOBHIHOM™ ME~—
KPO3SEDHUCTOM M3BEeCTHAKe, 3aBepmapmeM TOXHy, BCTpeyapnTcd AXpa Ia-
CTPONON, TOHKODECDHCTHX OSpaxMonoy m cXexd BoxopocieX. STOT H3Be-
CTHRK, KAK ¥ CXOIHHE NOPOXH B KDEBAKMECKOM H XaMOBEHUYSCKOM I'ODM-
30HTAaX, ABAACTCA MADHADY DUMM.

6.MemepUHCKan TOAmA (8 M) HayWHaeTCs NepeclaWBaHWeM TIIKHM-
CTHX KDMHOMEHHX H3BECTHAROB M Meprexe#l ¢ Cpaxmonoiamm X ¢y3yus-
HHZam#. B BepxsHeli MOXOBKHE TOINM - KDACHHE *H 36ieHuHe T'XRHH C
OYeEb DeLKEME OTHeYaTKaMM CeTYaTHX MEIAHOK H Cpax®HOOOX.

fdysckuit TODM3OHT (16 ™). 7. U3MaltiioBcKad ToxEAa (8 M). BOXb-
BaA YaCTh CAOXEHA MUKDO3SDHUCTHMH H3BECTHAKAMM, YaCTO KaBeDHO3-
HHMN, C MPOCIOAMA MEIKOJeTDUTOBHX. B HMX DACCEefHH HEeMHOT'OUMCZECH-
HHe fAfpa PacTponoX, ¢opamvHmpepH Triticites (Triticites) irre-
gullaris (Schellw.), T.(T.) zhukovskiensis Ros,, OCTaTHM BOKO-
pocaeil.

8. TpouxoBCKasa Toxma (8 M). HUXHAS YacTh HOpeXCTaBAeHa OGeXHM
TOEKO~ ¥ MMKDOIEDHMCTHM M3BECTHAKOM C HNDOCAOHKAMM NETDRTOBOTO, C
OCJIOMKaMM ONMHOYHHX KOpAJIOB, TaCTDONoOZami, GpaxuondnamMM Kozlow-
skia borealis (Ivan.), Lissochonetes geinitziamus (Waag.) M HD.,
M ¢ yopaMuHMiepaMi. BBepxX [0 pa3pesy M3BEeCTHAK CTAaHOBHTCH Goxee
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TXMBERCTHM, XOXOMNTN3MDOBAHHHM E COIODEMT TOXBKO fXpa IACTDONOX
B jopaMaEmpep. 3apepuapT TOXMY KMPOMYHO-KDACHHE HOCEOMCTHE IiM-
HH ¢ ODHCHOKAMM aXeBPNTA W XOIOMETOBH® MODIeiM C TDOWMHAMM YCH-
XaHis.

Txeabcerit apyc

‘PycasxmHCKuil PODE3OHT CAORSH IBYMH NONUIMKIAYHHMM TOLHAMH.

9. Peunnxas Tofiga (13 M) IpejcTaBieHa NepeciauBaHUeM Ouo-
MOPOEO~ZOTPRTOBHX W3BOCTHAKOB, OCpa3ynuMX HMXHMEe YACTH 3IOMOH-
TAPHHX IMKROB, M MBKDO3ODHMCTHX, CIAa60 TEHHMCTHX HOIOMATOB C TOH-
KEMH UDOCXOHKAME JOTDUTOBHX W3POCTHAKOB, 3aBODNANIMX LMKIH. B
OPTAHOT®BHHX Da3HOCTAX HuxHefl MONOBAMHHM peuwnxolii Tolum HamGoOXee
OCHYHH cAefH Boxopocae#l (cBepieHMa, TPyOGOUKH), AEpa TacTPONOX,
nelNeIMIOOAH, (OpaMHHMpPeDH B MI'AOKOXMe. B BepxHeil momosuse npeot-
AazapT ¢yayIHEMAH - Triticites (Triticites) rossicus (Schellw.),
T.(Rauserites) paraarcticus Raus., ODaXMONOAH M MMAHKM. Bolzee
TIOAPOGHO GO CTPATOTHMIMUECHHM Da3pe3oM ¥ (ayHo# DewMukol TOXUM
MOXHO OBHAKOMMTHCH B Kaphepe OIM3 CT.[XeXb (HYHKT 11).

10. DieaxoBcKas TeppHTeHHAA ToX@a (14 M). OCHOBaHWe TOJM
CHOXSHO NOXMISTPUTOBHM TAMAMCTHM BOAHUCTO-CHOMCTHM U3BECTHAKOM C
JacTHMK Opaxmonogams # (ysyamHuxamu (Te x8 JopMu, 4TO ¥ B pevdl-
KO# TOANE). BHNe 3aderawT 3eXeHHe I'AMHH C OCTaTRaMA pacTETEAbHOMH .
TKAHM, OTNeYaTKAME MDAHOK K ODaXHONOX. X cCMeHAeT Nayka Iepecla-
MBAaHMS NOCTPOOKDAMSHHHX MAJOMOUHHX KBAapU@BO-NONeBOBIATOBHX NSC-
Y3HEKOB M GOJ88 MOMHHX KpPaCHOLUBETHWX HOCAOHCTHX TIMH (@3 OCTarT-
HOB ODraHM3MOB. C JeTalaMd CTDOeHMSs CTDATOTUIMYSGCKOTO paspesa
HeAKOBCKOR TOMNM MOXHO O3HAKOMMTBCH B Kapbepe B paifone ct.l'zmes.

IVHKT 11. CTPATOTUIMYECKAE PASPESH HU30B TUEILCHOTO
APYCA B KAPBEPAX BIM3 cT.TAEJD
11a. B Kaphepe, HaxOJSmeMcs K KTy OT Xede3HO# XOpoTH OuM3
cr.I'sexb, BCKPHBAETCH HMXHAA YaCTh TESXbCKOrO fApyca (pedMuKad
TOAHA DYCABHMHCKOTO I'OPM30HTA) MOMHOCTHD OKOXZO 7 M. dayHa oTCD-
La BOepBde onacana C.H.HAKMTHHNM (1890) M NOCAYyXMI3 €My OCHOBa-
HueM JAA BHUCJGHMS T'XeAbCKOTO spyca. CHASYy BEEDX B Kapbepe BRAHH.

BEPXHUKNR KAPBOH
Tz=eabcuuft apye

PycaBxuHCKuil TODASOHT. PeuMiKad TOXWA. Caoit 1. J3BOCTHAKE
Gexde, cIa00 TAMHMCTHE, HAAMOBO-JETPATOBHE, C OCHABHHMM MEIKHMU
OIMHOUHHME KODAXEAMM, TaCTDOIONAMM, MUAHKAMMA, BOXKODOCISMA, HACTH-
MA MOIKEMMM (opaMMHB}epaMd, C JeTDHUTOM MI'JOKOXMX M ODaxmonox, da-



CTHYHO 3aMOWSHBHM XAJALeXOHOM, C WAPOOCDA3HHMM KDYIEHMA KOHKDOIN-
AME KDeMHA (2,5 M).

Caoik 2. H3BECTHAKMA denue,unupoaepnncrne;c pacCesBHHM JA8TDH-
TOM KpaHoMAelk, Opaxuonox, OOpHBKamu Boxopocxelf, ¢ xozamu, 3amox-
HOHHHMM KOMKOBATHM MaTepuaxoM (0,7 M).

Caolk 3, JOXOMATH XeATO-GypHEe, TOEKO3EDHHCTHE, C OCHIbHEMK
ALpaMA TACTPOINON, MEIKMME QOpaMuHApepaMM, B OCHOBARHME € IPOCAOSM
TauHH, coAepxamell OGHOMKM HapGOHATHHX MOPOZL (1,1 M).

Caol 4. V3BOCTHAKK M BTODHYHHE HOJOMATH, YACTHUHO HEeDeKpM-
CTalXU30BaHHHE , TOHKO- X MOAKO3EPHHUCTHE, C racTpONOJaNM, Gpaxmo-
nolaMy, MOAHKaMM, TDAJOCHTaMH, MeXKuMM ¢opamuHEmbepaMs (TOKCTYAA-
puMzaMy 4 QysyanHuzami) (1,2 u). ]

Cxofi 5. 3BECTHAKY XeITHE, TOHKO~ M MUKDOBEDHHCTHE, C OJH-
HOYHHMM KOpalixaMmi ¥ Apyro#l jaysoi m ¢ BogopocxaME (1,6 M).

B CIOAX 4 W 5 OCTAaTKM OPTaHM3MOB paclpeieleHH HEDaBHOMOPHO.
B HMx HalifeHd QY3yAMHKIH: Quasifusulina longissima (Moell.),
Priticites (I's) rossious (Schellw,), T.(Rauserites) paraarcti-
cus Raus., Dyrosu - Gshelia rouilleri Stuck., Pseudobradyphyl-
lum nikitini (Stuck.); GOXbDOE KOIMYECTBO MIAHOK; GPAXHONOMH ~
Chonetinella uralica (Moell.), Neochonetes dalmanoides (Nik,),
Lissochonetes geinitzianus (Waag.), Waagenoconcha humboldti
(0rb.), Calliprotonia fasciata (Kut,), "Buxtonia™ subpunctata
(Nik, ), Linoproductus lineatus (Waag.), Chaoiella bolivensis
(0rb.), Neospirifer poststriatus (Nik,), Choristites supramoagu-
ensis (Nik.), IacTpOmOAN - Omphalotrochus rossicus Lich. H MHO-
T4e IpyTHe.

116. Pa3pes, 3alerainiii BHEO TEDPUTEHHOH WMEAKOBCKOH TOXuM,
BCKDHBAETCA B XPYrOM Kapbepe, DACNOJOXKeHHOM K cesepy OT cT.I'sedb.
B 3TOM Kapbepe OCHaxaprcf (CHHMBY BBEpX).

IleaxoBCKaf TOXWA. Cuod 1. TauHAa KpacHad, aJeBDMTHCTAd,C
NPOCHOAMN KBaPUEBO~II0JEBOWLIATOBOTO aA8BPATA (3,0 M).

' Cxoit 2. Meprelb LONOMUTOBHI, TOHKOSEDHACTHH, C NPOCAOHMH
TIMHH ¥ [ECTPOTO adeBPOAXUTA C KaPOOHATHHM IeMeHTOM (1,2 M).

Cho# 3. TakHa KpacHasi, 3edeHas, NATHHCTAA, TOHKOCIOHCTadA, C
IAH3AMM TAMEACTOTO GMOTHTOBO-KBADUEBOrO aleBpUTAa. B KPOBIE MNOCTe-
NeHHO NEePeXOAUT B NOoJeBOounaToBufl aleBPOAHUT, 3enenoaawo-cepuﬁ, c
KapOOHaTHHM LEMEHTOM (2,5 M).

Caoit 4. ThMHa aJeBPATOBAA KpacHas, C T'UAyHOHUTOM, C YaCTHMA
JUHSAMM KBapUEBO-NOAEBOMIATOBOTO aJeBPOAUTA, B KPOBJE KOCOCIOH-
croro (1, O M).

Caolt 5. llecyaHUK [ECTPHA, TOIEBOWNATOBO~KBADUEBH, TOHKO3Ep-
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HWCTHE, TAMHHCTHIA, C ODPOCHOAMH B3BECTHOBACTOM IumMH (U,7 o).

Caoft 6. TamHa KUPIMUHO~KDACHAA, HEH3BECTHOBUCTAH, HECIOH-
cTaf, C TEe3jaMil 36JeHOBATO-cepOf TUMHH K C OCHOMKAMA TIMHACTOT
JoxoMATa (BAI. MOWMH. 3,1 M).

IVHKT 12. CHBAXUHA ¥ 7-x HA JIEBOM EEPETY p.HUPXAY,
B SE,EE.K CEBEPO-BOCTOKY OT r.HOTMHCHA

B CKBaX@HE NOJ YETBEDTHUHHMU M Me3030/CKAMH OTUOXSHAAMA
BCKDHTH OTAOXCHES acCEJBCKOTO Apyca HUXHEd mepMy X I'BeJbCHOTO
dApyca KapGoHa. CHU3Yy BB@DX ITPOHIEHH .

BEPXHUHE HKAPBOH
TxeIlIbckuit apyc

PycaBrusCKull T'ODR30HT BCKDPHT HENOAHOCTHD - 'HE npofiie N HM-
3H DEUMIIKO# TOMIMK.

1. Peusnxasa ToAwa (BHX. MOWH. 5 M) B OTIM4ue OT OMNMCAHHO-
ro BHEe Da3pe3a CHBaXMHH i 6-K HNpelCTaBieHa OedHMM ILIdMOBO-AC-
TPATOBHME M3BECTHAKAMA, HE M3MEHEHHHNMA BTODMUHHMH IIpOLeCCaMi.
OcTaTKE ayHH B OPTaHOTEHHHX MPOCJAOAX MMEWT IYUMyD COXPAHHOCTE.
Ha#lieHs OJMHOUHHE KODallH, ODaX#omoAH, (ysyIMHUAH - friticites
(Iriticites) rossicus (Schellw.), T.(I.) pseudoarcticus Raus.,
7. (Rauserites) stuckenbergi Raus. ¥ ZAD.

2. llerroBcKasa TOIma (15 M) HaudHAeTCH, HAK M B CHBAXMUHE
 6-K, DPIMHUCTHMM CBETIOOKDAUCGHHHMY WUBBECTHAKAMA C KDUHOKIHHM
NeTDHTOM, C OpaxmonoZama ¥ QysyimHmjavu - Iriticites (L. ) rossi
cus, T.(Rauserites) postarcticus Raus. U Ip., 8 B BepxHel# dYacT
¢ MeIKMME QopaMuHmpepamn (Globivalvulina sp., Tuberitina sp.,
Palaeonubecularia sp.). BHIE JeXaT 36IeHOBAaTO-CePHE H KPACHHE
HEeU3BECTHOBMCTHE I'IMHH C MAJOMOUHHMA NDOCIOSAMY TeCTDPOLBETHREX
KBAPLERO-TIONEBONNATOBHX aIEBPHTOB M aJEBPOAUTOB. B BepxReit uyac
TOJM B KPAaCHHX TAMHAX - IBa TOHKMX HPOCHOA TIMHACTOTO W3BEeCTH:
Ka ¢ OKaTaRHHM{ UIeHWKaM# cTebunell xpunomiei, oTneuaTxaMh NeJey
NOX M MIAHOK.

AmepeBCRuMl TOPU3OHT (39 M). 3. TypaGbeBckas Toalla (35 M)
IpelcTaBAEHA TMEepecIanBaHUed JONOMATH3APOBAHHHX OMOMODPHO~ASTDH
TOBHX M3BECTHAHOB M GRJHX ¥ 3eieHOBATO-CEDHX KOAOMATOB, MUKDO-
f TOHHO3EDHACTHX, C DOJHEMK OCTaTHaMu jayud. B HUEHe# NOJOBHHE
TOXmM HamGO#ee 9acTH IacTPONOZOBO-~POpaMuHKPepOBHE U3BECTHAKRM C
KopaiiaMi. B cpejHeil uact¥ IpeoGIaiapT ¢yayIuBMROBHE H3BECTHAK
¢ Priticites (Rauserites) stuckenbergi Raus., f.(R.) procullo-
mensis Ros. ¥ C GPAxXHOTOLaMM Anidanthus nikitini (lvaa.), Koz-
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lowskia borealis (Ivan.); B Bepxse#l uacT ToXmM - MeXXOPODAMUHN-
deposre W3BeCTHAKM C Glomospira sp., Ammovertella sp., Tetra-
taxis conica Ehrenb., B OTIeIbHHX NPOCHOAX C KODAaAIaM¥ K IBIXS-
LANOLAMY

4. MaEMHHMHOBCKASA TOXMA (4 M) CIOXeH& B OCHOBAHMH TAMHHUCTH-
MM M3BECTHAKAMM C OCTATKAMM BOLODOCHEM M KPUHOMZHHM XeTPUTOM;
OBM CMEHARTCS KODﬂ‘lﬁGBO-RDaCHHMK QJACBDATHCTHMM CANAMCTHME TUMHA~
MM, fepeclauBaRIMMUACH C TUMHACTHM JOXOMHETOM.

' [laBAOBO-HOCAICKMA TODE3OHT (20 M). 5. KyTy30BCHAs TOXEA
(15 M) npeicTaBAeHa OeJHMM M 3eJeHOBATHMM MIAMOBO~MEXROASTDHTO-
BHMM UJIM MUKDOSSDHHUCTHMM U3BECTHAKAMM C AJpaMH NeXenunox, racT-
ponox, popamuHupepamu Jigulites jigulensis (Raus.), J.volgensis
(Raus. ), peEe C OJRHOYHHMM KOpalXaMd M OGDHBKaMM Boxopocxei.

6. fIpesHuHCKYD ToNumy (5 M) cilarawT (CHM3Y BBepX) Meaxodopa-
MMHNPODOBHE W3BECTHAKM 'C SADaMi PACTDONOL M OCTAaTKaM# Bogopocael
K MEeCTPOOKPAmCHHHE NEeJUTOMOPHHES KONOMMTH ¥ CHDeHeBO-KDacHHe KO-
JOMHTOBHE TJIMHH C IIPOCHOAMM CEpOBaTO-3eleHOT'0 NeCYaHHKKA.

7. HorTHHCKMI TOpW3OHT (14 M) B HMxHeidl YacTH mpeAcTaBleH Ya-
CTHM IepeclamBaHueM 6eloro ¥ 3e6JeHOBATO-CEPOTO TOHKOCAOECTOT'O
U3BECTHAKA C OOMIBHHMUM KDY UHHMHM Qy3yAdHULAMM, ONMHOYHHMM KODal-
AaMi M JETDUTOM UPAOKOXMX ¥ TOHKMX MDOCIOEB H3BECTHKOBECTOR ram-
HH M TOHKO3E€DHUCTOIQ LOJOMHTA. Cpeld Qy3yAuHud oOiipejiedeHH Dai-
xina sokensis (Raus.), D.privilegiata (Pant.), Pseudofusulina
anderssoni (3chellw.), Pseudofusulina bona Ros. ¥ IOD.

B cpelHe#f 4yacTM TOpPM30OHTA NEpeCRAMBAKTCH CBETIO~-CEDHE M3-—
BECTHAKK C UACTHAMMA OZUHOUHHMM KOpaJlaMy, OpaxdoNOfaM¥ K MHOIrO-
YUCAeHHHMM Jy3yAUBMZaM4 ~ Jigulites jigulensis (Raus.), Daixina
sokensis (Raus.), D.magna (Ros.), D.convexa Ros. U TOHKO3EDHH-
CcTHe CTYCTHKOBHE NOJOMMTH. HAKOHEl, B BepXHeifl 4acTH YepelyDTCH
[OXXEE TPUTOBHE TOHHO3SDHUCTHE LOJOMUTH3KDOBAHHHE M3BECTHAKM;
npeofiazanT BOXOPOCIEeBO-POpaMMHMpEPOBHE DA3HOCTH C LEeTDHTOM Me-
JeIUIio), UTIOKOXHX ¥ C OCTpaKoldamM. U3 Qy3yunHU] XapaKTepHH
Daixina sokensis, D.baituganensis (Rsus.) # Ap. B xpoBie ropm-
30HTa 3aJeTaeT TOHKO3EDHUCTHH NOJOMATA3UDOBAHHHE W3BECTHAK C
OCTATHAMH UDIOKOXMX ¥ OCTpaKOX. Ee3 peaxoffl rpamMud Ha HeM Jexar
HUXHE [IePMCKHUE OTJOXESHUA .

HUKHAA TNEPMD
AcceadwvscHuUuit apyec
8. HuxHAA 30HA (BuJ. MOmH. 25 N). OCHOBaHME alCelbCKOTO
Aapyca (2,3 M) CIaraoT NPeUMyleCTBEHHO BOJODOCAeBO~pODaMUEN)eDO~
BHE U3BECTHAKM C [JETPUTOM UTJOKOXHAX M [ICUSUMIION, C YACTHMM OAM~
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HOUBHMM KODAXXaMu. M3 dopaumENdeD olpelseXeHH Daixina robusta
confinis Sjom., Rugosofusulina stabilis (Raus. ), Pseudofusulina
parsanderseoni Raus., P.(?) pus;lla kljasmica Sjom., P.(?) bu-
sulukensis Dobroch. B XD. - XapaETepHHe BHZH A HnXHe# 30HM
accedbCKoOTO apyca.

Bume 3aXeTapnT XeITOBAaTO-CODHe TOHKOSEDHKCTHE NOIXOMUTH3ADO-
BaEHHE H3BOCTHAKA ¥ BTODMUHHE NONOMHTH C DAaCTBODEHHHWM OJWHOUHH-
MM KOpaiiaMd, OTOeYaTHaM# CDaxuUonoZ M MEOrOUACASBHHMH yCcTOTaMI
0T DACTBODGHEHX DANOBMHOK ySyJmHmA.
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PART I
MOSCOW COAL BASIN

I. A GEOGRAPHIC AND ECONOMIC CUTLINE OF THE REGION
AND THE AIMS OF THE EXCURSION

The Moscow coal basin occupies the territory of several dis-
tricts in the Buropean part of the USSR. The Moscow district and
the capital of the USSR - the city of Moscow - are approximately
in the centre of the basin. The territory, which will be visited
during the excursion, is to the socutb of Moscow and extendes up
to Tula, between the 56° and 53° N.L. (Fig.l).

Hydrography and orography. To the north cf Moscow the main
watercourse is the Volgae River, to the south - its right-hend
tributary the Oka River. In the south-east are the sources of
the Don River., The relief is level, hillocky, witin meny ravines
and small rivers. To the west and north-west of Moscow the Smoc-
lensk-Moscow upland is situated, which consists of a series of
strongly eroded morainic ridges and plateaux. The average higint
of the watersheds is some 220-240 m, sometimes 300 m, To the esst
of NMoscow spreads the lMeshchera Lowland with an altitude of abo-
ut 120-100-80 m. To the south of ‘the Oka River, withic the Mid-
dle-Russian Upland, the altitudes of the watersheds reach 240-
260 m.

The climate is moderately continentsl. The winter with ave~-
rage dailly temperatures lower than -5°¢ continuous from November
to the second half of iarch. In the summer the night temperatu-
res are about +lO°-12°C, the day ones +18°-2G°C, rigsing someti-
mes in June and July up to +28°-30°, rarely 35°c. The amount of
yearly precipitation fluctuates between 500 mm in the south-east,
‘and up to 650 mm in the north-western part of the territory.

The imoscow disirict and the adjacent cnes represent the cen-
tral industrial regions, where mechanical engineering, chemical
and textile industry are highly developed. In the Tula, Kalug=a,
Ryazan and Smolensk districts brown coal is mined, wkich ia found
in the Lower Carboniferous coal-bearing formation (Lower and
Hiddle Viséan). The coal was discovered here as long ago as 1772,
and from 18055 systematic mining began. Before the Octeber Revo-
lution about 300 00C tons were yearly mined from a few primitive
pits. During the Civil War in 1918-1921, the Moscow cosl-basin
served as the only fuel source for railways, industry and for
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the towns of the central districta. In 1921 already 712 000 tons
of coal were mined. After a full reconstruction and the building
‘of a series of large new mines the coal output towards 1941 rea-
‘ched 9 994 000 tm.

During October-November 1941 the territory of the Moscow co-
al-bagin was usurped by the fascist army, who attempted to flank
Moscow from the south (Fig.l) and nearly reached Kaghira. But
the counter-offensive of the Red Army on 27-th November defeated
the armoured army of Guderisn near Kashira and the offensive of
the Red Army to the north of Moscow on 5-6-th December turned
beck the front of the fascist army and forced the enemy to ret-
reat.

During the hostilities the greater part of the mines and vi-
llages on the territory of the basin was destroyed. But the co-
al-industry had been re-established in a very short time. In
September 1942 the monthly coal-output was already higher than
it was before the war. At present and during coming years, 1i-
mited resources being taken into uccount, the yearly coal output
in the Moscow Basin has been fixed at 30 million tons. The coal
is used at many large electric power stations, giving energy to
the central regions.

Besides the coal,within the territory of the basin salt is
obtained (with the help of bore-holes, in the form of artificial
brine from the Devonian deposits), gypsum (by a mine from the
transitional beds between the Devonian and Carboniferous), fire-
-clays, brown iron ore, glass sands, pyrite. In some of the dis-
tricts phosphorites are mined (Jurassic), also different buil-
ding materials., The limestones of the Lower and kiddle Carboni-
ferous are used in the cement industry.

As long ago as in the XIV century limestones of the Middle
Carboniferous were quarried in the environs of lioscow and they
were the essential material for the building of houses, chur-
ches and palaces. This is why loscow was called "uoscow Beloka-
mennaya" (made of white stone). Some of the compact varieties of
limestones have been used for the facing of the stations of the
Moscow underground.

The study of the stratigraphy and lithology of the Carboni-
ferous strata of the Russian platform was carried out by several
generations of geologists. All the formations of the Lower, mid-~
dle and Upper Carvoniferous sediments, 600 m thick, have been
studied in detail and subdivided into horizons, suites, formati-
ons and members - sowetimes only 3-5 m thick. The Carboniferous
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stratigraphy worked out for the Moscow basin has become in a
large extent the basis of the general stratigraphic scheme of
the Carboniferous as adopted in the USSR. It is used as a key
section for correlation of contemporaneous sediments of not on-
1y other parts of the territory of the USSR, but of other regi-
ong of the world as well. On the example of the Moscow basin
many problems have been solved - of the genesis of carbenate and
terrigenous sediments as well as of the structure and the gene~-
8is of the coala and coal seams and of detailed palseogeographic
achemes. -

The Carboniferous sediments of the central part of the Rus-
sian platform have not been subjected to orogenic processes and
hence have been preserved with but insignificant alternations
(for instance - plastic clays, unconsolidated sands); this allows
to study many of their primary features.

The Moscow Carboniferous draws constantly the attention of
domestic and foreign scientists. In 1897 an excursion of geolo-
gists, ~ members of the VII International Geologic Congress held
in Russia (the excursion was leaded by S.N.Nikitin, - cf, Niki-
tin, 1837 , took place in the Moscow coal basin. During the XVII
International Geological Congress (Moscow, 1937) a large group of
eminent palaeontologists and siratigraphers from different coun-
tries visited & number of sections of the Carbonifercus strata
(see Shvetzov et al. 1937, 1938).

The aims of the present excursion are as follows. 1) Acqua-
intance with the siratigraphy, fauna and lithology of a number of
principal sequences of the Lower (Tournaisian, Viséan, Namurian
stages), Middle (Moscovian stage), and Upper (Kasimovian and
Gzhelian stages) Carboniferous in the central and southern parts
of the Moscow syneclise; 2) A discussion on the stratigraphy, fa-
cial changes and palaeogeography of different horizons, on the
structure and occurence of the coal seams, on the p:oblems of
the boundaries between the series and the stages of the Carboni-
ferous, etc.

The objects to be seen are given chiefly in their stratigra-
phic sequence - from the transitional Devonian-Carboniferous
beds to the Upper Carbonii'erous inclusively.

II. GEOLOGIC AND TECTONIC POSITION OF THE
REGION

The region of the excursion is located in the south-western
part of the lioscow syneclise - a large Palaeozoic structure which
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occupias all the central part of the Russian platform. Here, as
or the other slopes of the syneclise, the thickness of the sedi-
mentary cover, consisting of the Quaternary, Neogene, Cretaceo-
us, Juraséic, Carboniferous, Devonian sediments, and to the north
.of Moscow also of Early Palaeozoic and Late Proterozoic rocks,
increases in the direction from the south-west to the north-east
from 400-500 m to 1600-1800 m; in the central part of the synec-
1ise it reachea 300-3500 m.

In separate uarrow graben-like subsidences - aulacogenes
(Pachelmsky - in the region near Kolomna-Ryazan, and Podmoskovny
-~ to the east of Moscow), and filled up by Riphean deposits (Up-
per Proterozoic), the total thickness of the sedimentary series
reaches 4 500-5 000 m. )

The Carboniferous deposits monoclinally dip to the north-
east, towards the centre of the gyneclise; that is why in this
directiorn appear progressively younger horizons of the Carboni-
ferous (Fig.2) and the thickness of the sediments, preserved from
pre-Meaozoic erosion, increases from 0 to 450-500 m. The average
dip is some 2 m per 1 km (7 angular minutes), but the dip is not
the same everywhere. As has been ascertained long ago by V.A.
Zhukev, there are places dipping very slightly (0.5 - 1 m for
1 ¥m), separated by Ilexure-like folds with an amplitude of se-
veral scorves of meters and a dip up to 10 meters and more per 1
los. Such a "siep-like® structure of the sedimentary cover ref-
lects the block structure of the crystalline bagement.

The flexure-like folds are often complicated by local tecto-
nic elevations and pass into zounes of arched uplifts, the lar-
geat of them - the Kaluzhako-Dugninskaya and others - peing fol-
lowed for 100-150 ku. Large bank-like elevated zones of uplifts
- the Kolomenako-3haiskaya and the Zaraysko-3tarozhilovakaya
ones ~ are also developed along the north-eastern and south-
western edges of the Pachelmsky aulacogene. These zones consist
of separate domes and prachy-anticlines, the largest being up to
20-25 km ir length, with an amplitude of a score or two of met-
res. Such types of elevationa are also sometimes found outside
the bank-like zones.

The foruwation of these structures was not a simultaneous
proceas. Some of them undoubtedly existed already in the Carbo-
nifercus, but the greater part was forwed in post-Carboniferous
time and does not influence significantly the facies and the
thicimess of the Carvoniferous sediments.
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III, STRATIGRAPHY OF THE CARBONIFERQUS IN THE SOUTHERN
PART OF THE MOSCOW SYNECLISE

The Carboniferous in the southern part of the Moscow synec-
lise is represented by a sequence of mostly marine sediments
from the boundary with the Upper Devonian to that of the Lower
Permian. This sequence, along with that of the Urale, has gerved
as a basis for threefold subdivieion of the Carboniferous, in
accordance with foraminifers, brachiopods and other fauna groups
(V.I.Moeller), as adopted in the USSR. On the basis of the mari-
ne, predominantly limestone sequence of the Moscow Carboniferous,
mostly according to brachiopods, the following stages have been
established: - the Moscovian stage of the Middle Carboniferous
($,N.Nikitin), the Gzhelian (S.N.Nikitin) and Kasimovian (A.P.
Ivanov, B.li.Danshin, G.I.Theodorovitch) stages of the Upper Car-
boniferous. These stages serve as a standard for dating the ma-
rine faunas on a global scale, In the Lower Carboniferocus anale-
gues of the Tournaisian, Viséan and later on, the Nawurian sta-
ges were identified, and the Serpukhovian stage (S.N.Nikitin}
wag established.

The Carboniferous sediments of the Moscow bagin are exposed
by numerous outcrops, quarries and are penetrated by a great num-
ber of bore-holes. This enablea to carry out detailed stratigra-
phic and lithological, facial and palaeoecological studies.

The foraminifers, rugose corsls, bryozoans, brachiopods, ce-
phalopods, crinoids and partly some other groups of fossils have
been monographically described. One cannot give here an exhaus-
tive list of the authors, but they are referred to, and bibliog-
raphy is given in the following publications: Shvetzov, 1333;
Rauser-Chernousova et al., 1948; Ivanova, Khvorova, 1953, 1355,
1958; Yablokov, 1967; Geology of the USSR, vol.IV, 1971.

As a result of the detailed study, the Carboniferous of the
gouthern part of the Moscow syneclise have been divided into sub-
stages, superhorizons, horizons, zones and someiimes into still
smaller subdivisions - formations, members and beds (tabi.l).

LOWER CARBCNIFEROUS

In the southern part of the Moscow syneclise all three sta-
ges of the Lower Carboniferous - Tournaisian, Viséan and Namuri-
an - are represented. The lower boundary of the Carboniferous on
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the Russian Platform since 1960 has been fixed at the foot of
the Zavolghskie beds of the unified scheme for the Volga-Ural
‘region; with this unit the Ozersko-Khovanskaya formation of the
central regions of the Russian Platform is conventionally corre-
lated (earlier, in accordance with the scheme of 13951, the boun-
dery was drawn at the roof of this unit, i.e. at the foot of ia-
levsky horizqu There is no sharp boundary between the Lower
Carboniferous and Upper Devonian.

Tournaisian Stage

The Tournaisian stage on the Russian Platform is divided in-
to the lower and the upper substages, which correspond to two
superhorizons - the Likhvinsky and Chernyehiﬂsky. The former uni-
tes three horizons - Zavolzhseky, lialeveky and Upinsky, the latter
containg Cherepetsky and Kizelovsky horizons. The deposits of the
Kizelovsky horizon are absent in ioscow syneclise.

Lower Tournaisian
Likhvinsky superhorizon

2avolzhsky horizon (Clzv) includes the Ozerskaya formation
and the Khovanskie beds. The stratotype locality of these forma-
tions is the area of Tula, the type section ~ the outcrop in the
region of the town of Plavsk (Figs.3, 16). The thickness of the
horizon is 25-70 m. The lower boundary of the Tournaisian is
drawn along the roof of the dolomites of the Kudeyarovskie beds
of the Upper Famennian substage - brownish-grey, thick-bedded,
cavernoua, with the remains of camarotoechiids and spiriferids -
Camarotoechia livonica (Buch), g.otrada Ljasch., Cyrtospirifer
archiaci (Murcli.), 8.0.

Ozerskaya formation (20-30 m) is closely connected with the
underlying deposits by its lithology and poor content of fossils.
In the southern sections of the Moscow syneclise the Ozerskaya
formation is subdivided into three members. The lowest one (10-
15 m) is represented by iight-yellow dolomites, clayey in diffe-
rent degrees, with interbeds of greenish marls and clays. The
middle member (3-7 m) is formed of secondary (as a result of pos-
terior dedolomitization) dark-grey and greenish inequigrained
limestones, highly cavernous. The upper member (3-10 m) consists
mostly of érey dolomitic marls, whith interbeds of secondary li-
mestones having a geptarian-like texture. To the north the Ozer-
sky deposits become gypseous and their thickness increases to
45-70 m. In the south-western regions there are laminated dark-
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Table 1

THE DIVISION OF THE CARBONIFEROUS DEPOSITS OF THE RUSSIAN
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Regional stratigraphic scheme of Local subdivigi-
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Q LI L
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—~ N T
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l ] l | - gediments are absent in MoscoW'syneclise;

+ - sediments of the zone are absent -or are répresented by

continental sequences in Moscow syneclise;

++ - gzonal species are absent in Moscow syneclise.

1) According to decision ofvthe Permanent Carboniferous Com-
migsion of the Interdepartmental Stratigraphical Committee of the
USSR (1974), the Namurian stage has been excluded from the stan-
dard scale as adopted in the USSR. The Tarussky, Steshevsky and
Protvinsky horizons along with younger strata correlated with
Homoceras genozone, have been united in Serpukhovian stage. The
The Krasnopolyansky horizon has been included into Bashkirian.
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-grey clayey dolomites, grading into the so-called "coal-dolo~
mites" ("ugledolomity"), The fossils in the Ozersky deposits are
few and peculiar. There are beds rich with serpulids and stroma-
tolithes; much more rarely are found ostracods (Eridoconcha so-
cialis (Eichw.), a&.0), small pelecypods (Arca oreliana Eichw.,
8.0.), problematic calcisphaerae dnd charophytes, sometimes sin-
gle brachiopods of Kudeyarovo type (Camarotoechia otrada Ljasch.,
etc.). The spores are represented by an assemblage with Hymeno-
zonotriletes lepidophytus Kedo.

Khovanskie beds (5-20 m) are represented by a persistent
formation of light-coloured yellowish and whity-pink fine-grai-
ned and cryptogranular limestones of moderate solidness with in-
terbeds of soft ones. The boundary with the Ozerskaya formation
is not sharp; at the base there are bands of characteristic syn-
genetic breccias and conglomerates with all the intermediate te-
‘xtures from the common laminated limestones to the clastic car-
bonate rocks: aemi-consolidated sediments were highly disturbed
by the heaving of waves. Thin and larger tracks occur ~filled
in by calcite. These are traces of mud-eaters and possibly of
root remaina. In the upper part of the Khovanskie beds there oc-
cur a persistent coal band (up to 5 cm), embedded in a brownish
marl or carbonate clay. Where the Ozerskaya formation is inten-
sively gypsiferous, the Khovanskie beds are markedly dolomitized.
Near the town of Suvorov and to the south-weat of it these sedi-
ments are represented essentially by dolomitic rocks slightly
different from the upber member of the Ozerskaya formation. The
fossils are similar to those from Ozerskaya formation, but beco-
me more numerous and more diversified. Ostracods are abundant in
some interbeds - Eridoconcha socialis (Eichw.), and alsé Aparchi-
“tes globulus Posn., Glyptolichwinella gpiralis Jones et Parker,
Sulcella multicostata Posn., etc.; many calcisphaeres - Radio-
sphaera pondemosa Reitl., Polyderma chovanengis Reitl., elc.;
there are small paraturamminids, fish remains, stromatolithes
and the remains of charophytes. The spore assemblage contains Hy-
menozonotriletes lepidophytus; some varieiies - tener Kedo and

minor Kedo being appeared. By their spore assemblage the Ozersko-
Khovenskie beds are correlated with the bulk of the Hymenozono-
triletes lepidophytus zone of Western Europe, which comprises,
according to M.Streel (1969) the interval from the top of the
Pamennian (Fa 2d) to ‘the base of Tn 1b of the Tournaisian; the
Khovauskie beds correlate with T™n la . According to foraminifers,
the Zavolzhsky horizon falls to the zones of Quasiendotbyra com-
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munig-regularis and Q.kobeitusana (Lipina, Reitlinger, 1970),but
in the Moscow syneclise the zonal species are abgent.

Malevesky horizon (Cl ml) (5-10 m) was establi~
shed near the village of Malevka in the southern part of the ba-
8in; it consists of two lithologically different formations -
the Bisphaera and the Cyterina beds. Bisphaera beds (0.5-1 m):
yellowish-grey limestones (calcarenites), very like the Khovans -~
kie ones (earlier they were included in the Ozersk-Khovanekaya
formation), but they are characterized by the appearance of a
much more diversified marine fauna - foraminifers, brachiopods
and corals. At the base of the Bisphaera beds there is a layer
of clay, sometimes coaly (perhaps thin bands of brown ceal); at
the roof the limestones were eroded with the forming of pebbles.
Foraminifers - Earlandia minima (Bir.) and Bisphaera malevkensis
Bir; brachiopods - Camarotoechia panderi (Sem. et Moell,), Pli-
catifera fallax (Pand.), Rugosochonetes malevkensgis Sok.,
etc.

Cyterina beds (7-18 m) = greenish-grey clays of a bluish sha-
de, carbonate in various degree, with irregulare lamination, with
the layers of limestones, often overfilled with fossils (ostra-
cods, crinoids, brachiopods, gastropods, fish remains) and con-
taining grit and pebbles of limestone. For the lalevaky horizon
in general besides those already mentioned the following ostra-
cods are characteristic: Paraparchites microphtalmius (Eichw. ),
Barjatinella gsolida Sam. et Sm., Carboprimitia alveolata Pogn.,
etc. The spore assemblage is changed essentially as compared with
the Zavolzhsky horizon - Lophozonotriletes malevkensis Naum., L.
rarituberculata Kedo, a.o. are predominating; in some regions in
the lower part of lalevaky horizon, below the assemblage indica-
ted, the assemblage with Hymenozonotriletes pusilliteas Kedo can
be traced. The transition to the Upinsky horizon is gradual and
the boundary is often conventional.

Upinsky horizon (Cl up) (10-20 m, rarely 35 m);
stratotype sections on the Upa River, represented by light-grey
and yellowish limestones, fine-grained or crypto-granular with
intercalations of greyish-green carbonate clay. In the south-
western regions dolomitization of the Limestone has been .recor-
ded. The thickness is very changeable due to subsequent washouts.
In the eastern regions the depoasits of the Upinsky horizon are
altogether destroyed or have been preserved only in small patch-

es. In complete sections two members are distinguished: the lo-
wer and the upper. The former (about 15 m) is richer in fauna,
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and is divided inte the Orthonella and the Guerichella beds, whe-
reas in the latter the Sphaera and the Serpula beds are distin-
guished. Brachiepods - Plicatifera ivanovi Sok., Rugosochonetes
upensis Sok., Paulonia ranevensis (Peetz), Guerichella upensis
Sok., ostracods - Tulenia dorogobuzhica Posn., Cavellina eichwal-
4i Posn., Lichwinia lichwinensis Posn. The spore assemblage with

Hymenozonotriletes upensis Jusch.

Uﬁper Tournaisian
Chernyshinsky superhorizon

Cherepetsky horizon (c1 crp) lies with a diastem on the Upa
one and with a still more evident erosional unconformity is over-
lain by Visédan coal-bearing beds. The Cherepetsky deposits have
been preserved from erosion in the basin of the Cherepet River
(the atratotype sections near the villages of Chernyshino and
Ageevo) and also further west, in gome districts of the Kaluga
area. The thickness reaches 40 m. The horizon is subdivided into
two formations - the Ageevskaya and the Chernyshinskaya. The for-
mer (5-20 m) consists of dark-grey, thin-bedded 8ilty clays and
grey fine-grained sands. The clays generally predominate, but in
places nearly the whole sequence is represented by sands. The
clays contain bands of coal 0.1-0.3 m thick, pyritic and sideri-
tic inclusions.

Chernyshinskaya formation (usually 6-10 m, seldem up to 22 m)
is represented by light-grey fine-grained thick-bedded hard 1li-
mesiones, alternating with bands of softer and darker, yellowish
thin-bedded limestones and carbonate clays. The fossils are very
numerous: brachiopods - "Fusella" tornacensis (Kon.), Buxtonia
antiquissima (Liss.), Palaeochoristites cinctus (Keys.), a.o.{
gorals - Caninia cornucopiae Mick., Zaphrentis konincki E. et H.,
a;o.; foraminifers - Chernyshinella glomiformis Lip., Endothyra
tuberculata Lip., a.o.; ostracods - Selebratina tricecatina POS11,
Rummerovia itschernyschinensis Sam. et Sm., a,o. Spores of the
asgemblage Stenozonotriletes pumillis (Jusch.), Hymenozonotrile-
tes granulatus Naum. By the assemblage of foraminifers (the zone
Chernyshinella glomiformis Lip.) ‘Cherepetsky horizon is corre-
lated with the middle part of Tournaisian of Western Europe(Tn
2b - Tn 2c). The uppermost horizon of the Tournaisian stage, the
Kizelovsky one (the Latiendotbyra and Spinoendothyra zone) in
the region under consideration is absent.
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Viséan Stage

The Viséan stage on the Russian platform can be divided into
three substages and four superhorizons: the Lower (Malinovsky
superhorizon), the Middle (Yasnopolyansky superhorizon), end the
Upper, which, according to the Unified scheme, comprises Okaky
and Serpukhovsky superhorizons. /The problem of the age of the
Serpukhovaky deposits is discussed below/.

Lower Viséan. Malinovsky superhorizon

The stratotype sections of the Malinovsky superhorizon are
located in the Volga-Urals region. In the Moscow basin the depo-
sits of the lowermost part of Visdan (Elkhovsky horizon) are ab-
sent. This period corresponds to a long interruption in sedimen-
tation with the predominance of erosion processes. The accumula=-
tion of sediments began only in the second half of the Early Vi-
séan time, and on a very restricted aresa.

Radaevsky horizon (Cl rd). The sediments of this horizon are
developed on a small area in the basin of the Cherepet River on-
1y (the Glubokoye and Ageevo coal fields, see below,- Fig.7).

They rest on eroded surface of the Tournaisian (Chernyshinsky)
deposits and grade upwards into lithologically similar Bobrikov-
gky deposits. They are represented by fine-grained sands, silts
and dark-grey plastic clays, embedding up to eix coal sheds (Fig.
3). The thickness of the Radaevsky deposits is up teo 33 m (ave-
rage 15-20 m). The spore and pollen assemblage: magses of Tri-
lobozonotriletes inciso-trilobus (Waltz) Naum., Trematozonof;zié-
tes subrotundatus Naum., Buryzonotriletes cilicato-marginatus
%altz, E.subcrenatus (waltz) Naum.,, with the constant presence
of Dictyotriletes subtenellus Jusch.,vg:triGialis Naum., Simozo-
notriletes sublovatus (waltz) Naum., Acanthotriletes rotundifor-
mis Jusch., etc. This agsemblage is quite different from that of
the Bobrikovsky horizon and well corresponds to that of the Ra-
daevsky horizon of the Saratov-Volgograd and Volga-Urals regions.

iiiddle Viséan
Yasnopolyansky superhorizon

Yasnopolyangky superhorizon unites two horizons - Bobrikov-
sky and Tulsky ones. They are correlated, according to unified
scheme with Middle Viséan (VZ) - with the upper part of the Se-
5125{9 zone (Sl) and with the lower part of Dibunophyllum zone
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(Di). TWO zones are dist;nzuished according to the foraminifers
(Dainells chomatica and Endothyranopsis compressa); but the ma-
rine sediments of the lower zone are absent in the Moscow synec-
lise.

Bobrikoveky horizon (Clbb) is the main coal-bearing formati-
on of the Moscow Basin. It lies on the astrongly eroded surface
of Tournaisian er Upper Devonian rocks - younger westwards and
southwards and more‘ancient eagt- and northwards. Sometimes at
the base of the horizon there are peculiar bauxite-like rocks
and secretions of iron hydroxide, Only on a small territory Bob-
rikoveky deposits overlie Lower Viséan ones without any break.
The upper boundary is drawn along the washouts at the base of
the Tulsky sands. The Bobrikovsky horizon haveé a clear cyclic
structure. It 13 represented by sands and silts, alternating
with clay and coal. All the focks are of continental origin -
fluvial and boggy - lacustrine. Sands and silts are mostly quar-
tzy, with horizental and gentle wave-like bedding, less frequent
with cross - bedding of a fluvial type. Clays are grey and dark-
grey, frequently silty, kaolinite, with hydromica admixture, of-
ten with abundant carbonized and pyritized plant remains (spo-
res, gélified tissue, cuticles, etc.). In the fullest sequences
in the western part of the Moscow Basin up to five cycles can be
counted. In the southern part of the basin, where the excursion
will pass, the sequence has a three?cyclic structure and the
most developed are the sediments of the second lithologic cycle
which contains coal seam II, the chief workable seam of the ba-
8in. The thickness of the Bobrikoveky horizon is from 10-20 to
30-40 m; locally it reaches 60-80 m in the lowered parts of the
ancient relief. The total number of coal seams is up to 16.

Fossils are found very seldom (bivalves Anthraconauta sp.
and some others). Determinable plant remains (apart from the
gpores) are also scanty: Eskdalia tenerrima (Auerb. et Traut.)
B.Thomas, Lepidodendron veltheimii Stermb., Archaeocalamites ra-
diatus (Brongn.) Stur, Stigmaria ficoides (Sternb.) Brongn. Ac-
cording to the miospore assemblages the horizon can be divided
into three parts - the lower, where spores predominate having a
wide and narrow zona /the assemblage of Euryzonotriletes macro-
discus (Waltz) Naum. and Stenozonotiriletes literatus (Waltz) Na-
um./, the middle - with predominance of spores with punctate zo-
na (assemblage of Trematozonotriletes punctatus Naum.), and the
upper, containing zonate spores numerous Trematozonoiriletes

gunctatus Naum., and increasing amount of Simozonotriletes Naum,
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Trilobozonotriletes Naum. and Diatomotriletes Naum. (assemblagé
of Trematozonotriletes variabilis (Waltz) Naum. ).

Near the southern boundary of the present distribution, of
the sediments of the Bobrikovsky horizon (Fig.9) have undergone
intensive secondary alteration. The arenaceous-clayey rocks, due
-to the oxidation of the dispersed pyrite, have become variegated
to & bright cherry~-red; white kaolinic clays of refractory type
also occure.

Tulsky horizon (Cltl) in the stratotype sections (near the
8ity of Tula) are represented by an alternation of clays and 1i-
mestones with the marine fauna, with subordinate sands, silts
and coals. At their base occure sands of variable thickness. The
Tulsky horizon usually rests on the eroded surface of the Bobri-
kovaky one; when the erosion is not evident the boundary is con-
ventionally drawn within,

To the north and east of the line Kalinin-Moscow-Ryazan,whe-
re the Bobrikovsky horizon is absent (Fig.9), the Tulsky sedi-
ments are lying on the eroded surface of the Tournaisian, and mo-
re rarely, of Devonian. The upper boundary is placed at the base
of the sands of the overlying Aleksinsky horizon. The thickness
of the Tulsky sediments is commonly some 20-30 m, but reaches 50
m and more in deeper erosional cuttings where the thickness of
the basal sand member much increases.

In the Tulsky horizon for the first time during Viedan in
the Mosqow syneclise there appears marine fauna - various fora-
minifers (Endothyranopsis compressa (Raus.et Reitl.), Mediocris
mediocris (Viss.),_Endothyra 8imilis Kaus. et Reitl., Propermo-
discus kreatovnikovi (Raus.), and many others); the majority of
them passes into the overlying strata, along with many species
of brachiopods (Glgantoproductus submaximus (Bolkh. ), Semlplanus
semlplanus (schw.), Delepinea comoides (oow.), Schizophoria resu-
plnata (mart }, Productus redesdalensis M.-W.,, a.0.), corals,
etc. For the Tulsky horizon only are characteristic the foramini-
fers Loeblichia miranda (Raus.), brachiopods - Gigantoproductus
tulensis (Bolkh ) and some others species of the genus, Podtshe-
’ZEEI; ustyensis (semich.). Very rarely in the overlying layers
are found Rugosochone?q; laguessianus (Xon.), Lingula squamifor-
mis Phill. end some others, Only in the Tulsky horizon have been
found many species of ostracods - Amphissites tricollinus J. et
K., A.mikhailovi Posn., Tenebrion grandis Posn., Scorblcula ere~

31formls Zan,, etc. On the basis of the mlospore assemblages the
Tulsky horizon is divided into two gubhorizons - the lower and
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the upper. For the former Hymenozonotriletes pusillus (Waltz)
Isch., is characteristic, and for the latter - Trachytriletes su-
bintortus Isch. and Simozonotriletes brevispinosus Waltz.

Upper Viséan

The Upper Viséan substage comprises two superhorizons - Ok-
sky and Serpukhoveky, and five horizons. This subdivision is ba~
ged on the whole complex of palaeontologic and lithologic data,
taking into account the cyclic character of sedimentation. ‘The
superhorizonas have been substantiated palaeontologically by .
S.Shvetzov (1938), mostly on the basis of brachiopod fauna. Sub-
sequent investigations of many palaeontologista (Sarycheva, So-
kxolskaya, 1952; Dobrolyubova, 1958, a.0.) have confirmed the c¢o-
rrectness of the definition of the horizons and much extended
their palaeontologic characteristica.

Oksky superhorizon

The Oksky deposits are separated from the underlying Tulsky
ones by erosional surface which serves as the lower boundary of
the superhorizon. The upper boundary is fixed by signs of con-
siderable shallowing of the sea (limestones, penetrated by the.
roots of lepidophytes, traces of ancient karst and erosion). The
Oksky superhorizon unites three horizons: Aleksinsky, Mikhailov-
sky and Venevsky of a total thickness to 40 m. stratotype sec-
tions of these horizons are located in the southern part of the
Moscow syneclise near the towns of Aleksin on the Uke River, Mi-
khailov on the Pronya River and Venev on the Osetr River. The
Oksky superhorizon here is formed mostly by limestones, with
gubordinate sands, silts and clays, the role of which increase
towards the western and north-western borders of the basin (iFig.
4a,b). Lenticular coal-intercalations are of several centimet-
res to one metre thick.

The Oksky superhorizon was correlated by i.3.3hvetzov (1938)
with the subzones Dibunophyllum 1-2; later on it was correlated
with the zone Dibunophyllum 1-3 and with the Upper Viséan of
Belgium. According to the unified scheme, the Aleksinsky and
the Mikhailovsky horizons are correlated with the subzone Dibu-
nophyllum 2, and the Venevsky horizon - with the base of fie~
gubzone Dibunophyllum 3. Oksky superhorizon is divided into
three zones: 1) Eostaffg}i& proikensis and Agggagdiscus gigg;,
2) Eostaffella ikensis and 3) Lostaitella tenebrosa (Lipina,;
Reitlinger, 1970) (Table 1). T
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Aleksinsky horizon (Cl al). In the fullest sections of the
southern part of the Moscow syneclise the Alekainsky sediments
are 14-16 m thick. Pirst there are (2-4 m) grey or fellow quart-
zy sands and carbonate sandstones, containing eutochtonous rema-
ins of a lepidophyte root-system (Stigmaria and their rhizoids)
and thin coal seam., Higher there come light-grey limestone (bio-
detrital, microlaminated and biodetrital-foraminiferal), contai-
ning rare thin (up to 0.2 m) clay interlayers. The roof of the
limestone series shows signs of a diastem (autochtonous Stigma-
ria and their rhizoides, locally a slight erosion), along which
the upper boundary is drawn.

In the fossil assemblage characteristic for the Aleksinsky
horizon there are: a) species, which are transient from the Tul-
sky horizon, but which become wider distributed in the Aleksins-
ky horizon: brachiopods - Semiplanus semiplanus (Schw.), Mega-
chonetes siblyi (J.Thom.); ogtracodas - Cavellina benniei ;;;:*ggf
termedia (J., K. et B.), Hollinella radiata (J. et K.); corals -

Lithostrotion junceum (Flem.) and L.caespitosum Mart.; b) speci-
és first appearing in tne Aleksinsky horizon and continuing to
exist for a long time; brachiopods - Gigantoproductus giganteus
(Mart.), G.striato-sulcatus (Schw.), Striatifera striata (Fischl,
Schellwienella reprinki Sok.; corals - Dibunophyllum bipartitum
%ibértitum (Mc’Coy), Tithostrotion scoticum Hill, L.volkevae
Dobr., Lonsdaleia floriformis Mart., L.ossipovae Dobr.; forami-

nifers - Archaediscus gigas Raus., Bradyina rotula (Eichw.), Om-
phalotis samarica (Raus.), Howchinia gibba (Moell.) and the first
representatives of the genus Janischewiskina; and of the ostra-
cods - Cavellina attenuata (J. et K.), Balrdia subampla Posn.,
Glyptopleura concentrica Posn.; c) species found only in this

horizon: brachiopods - Gigantoproductus sinuatus (Sar.), Stria-

tifera coraesimilis Sar.; corals = Lonsdeleis percrassa Dobr.,

Orionastrea phillipsi (Mc'Coy), O.kurakovensis Dobr., O.raresep-

tata Dobr., O.heteroseptata-Dobr.; ostracods - Cornigella tuber-

culospinosa (J. et K.); cephalopods -~ Thoracoceras vestitum

Figeh., uoxoceras breyni (Flem.), L.sagitta Shim.

Mikhailovsky horizon (Clmh). karine sediments of this hori-
zon are developed moat fully in the southern part of the Moscow

syneclise, where their thickness reaches 12-14 m and they are re-
presented by limestones with thin (0.03-0.4 m) intercalations of
clays, sometimes coaly ones. Predominanting biodetrital-foramini-
feral limestones interbed with detrital microlaminated and micro-
grained limestones, penetrated by the rhizoids of stigmaria. In
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some sections there are 7 layers of limestones with rhizoids.
The thickest (to 2.5 m) black micro-grained limestone occur at
the top ef the horizon. It shows traces of drying up and erosi~-
on, is '1Ae1y spread and serves as the boundary with the Venevas-
ky herizon. In the north-western part of the Moscow Basin the
erosion was very intensive, and deep river valleys were formed
(Pig.4).

The Mikhailovsky horizom bears very rich fauna. It is charac-
terised by: a) species which exiated earlier and reached their
fullest development in the Mikhailovsky time: brachiopods - Gi-
gantoproductus crassus (3Sar.), Semiplanus mikhailovensis Sar.,
Delepinea comoides (Sow.), Schuchertella wexfordensis (Smyth),
Megachonetes zimmermanni (Paeck.); corals - Palaeosmilia murchi-
aoni E. et H., Lithostrotion junceum (Flem.), Lonsdaleia singu-
laris Dobr.; foraminifers - Eostaffella ikensis Viss., Pseudoen-
dothyra propinque (Viss.), Howchinia gibba (Moell.); b) species
and genera, appearing for the first time: brachiopods - Giganto-
productus varians (Jar.), G.moderatus (Schw.), Spiropunctifera

tulensis E.Ivan., Davidsonina septosa (Phill.), Striatifera
tanensis Sar., Pugilus rossicus Sar., Cleiothyridina variabilis
(Moell.); corals - Lonsdaleia arctica Gorsky, L.sokolovi Dobr.,
L.elegans Dobr,, Corwenia densivesiculosa Dobr., Gangamophyllum
boreale Gorsky, G.mosquense Dobr., Dibunophyllum bipartitum te-
nue Dobr.; representatives of the genus Kizilia; foraminifers -
Endothyranopsis sphaerica (Raus. et Reitl.), Climacammina prisca
Lip., Forschia mikhailovi Dain; ostracods - Paraparchites galbus
Posn., Glyptopleura plicatula Posn., G.variabilis (J. et K.), Be-
lantoides multilobus (J. et K.), etc. One specimen of Goniatites
granodus Portl. has been found.

Venevaky horizon (Cl vn) in the stratotype region is formed
by limestones 12-14 m thick. Among them there predominate detri-
tal-foraminiferal and "spotted" (intraclastic) limestones. kic-
ro-grained rhizoidal limesfones are present only at two levels -
in the middle part and in the roof of the horizon. The upper rhi-
zoidal limestone is widely distributed and serves as the bounda-
ry with the Tarussky horizon. In the western and north-western
parts of the Moscow syneclise the limestones are replaced by
clays, silts and sands and are eroded at the top of the horizon
(Pig.4).

In the fauna of the Venevsky horizon hitherto existing spe-

cies predominate, lMany species are less abundant than in the
Mikhailovsky horizon, sowe of them beinyg disappeared by the end
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of the Venevsky time. Other species become more developed just
in the Venevsky horizon. These are Gigantoproductus striatc-sul-
catus (Schw.), G.giganteus (Mart.), Striatifera striata (Fisch.)
corals of the genus Diphyphyllum, foraminifers - Endothyranopsis
sphaerica (Raus. et Reitl.), Astercarchaediscus baschkiricus
(Krest. et Theod.), ostracods - Cavellina forschi Posn., Holine-
lla avonensiformis Posn., élgae Calcifollium, etc. There are com-
paratively few first appearing in the Venevsky time: corals -
Dibunophyllum irregulare Dobr., D.okense Dobr., Lonsdaleia sub-
cfassiconus Dobr., brachiopods - "Fusella" veneviana (Semich.),
Davidsonina carbonaria (Mc’Coy), Chonetes praecarboniferus Sok.,
foraminifers - Eostaffella tenebroza Viss., etc.

Serpukhovsky superhorizon

This superhorizon unites two horizons - the Tarussky and the
Steshevsky: their total thickness varies from 25 to 40 m, The
stratotype section of the Tarussky horizon is on the Oka River
between the towns of Serpukhov and Tarussa; that of the Steshev-
sky horizon - in the upper stream of the Volga River near the
village of 3teshevo (Kalinin area). The Serpukhovsky deposits
(especially the 3teshevsky ones) are characterized by quick chan-
ges of rocks and fossil assemblages in both time and space., In
the Serpukhovsky time a significant renewal of the fauna took
place: many of the brachiopods characteristic for the Oksky su-
perhorizon disappeared (Gigantoproductus crassus (Mart.), G.vari-

Antiquatonia serenensis Sar., Productus redesdalensis #.-W., EE:

gachonetes siblyi (J.Thom.). There appeared a number of new spe-

cies of spiriferids, gigantoproduciudes, antiquatonies, etc. The
coral, bryczoa and ostracod assemblages were also renewed, but
amnong the foraminifers the appearance of new elements was very
limited. Among the cephalopods species have been found, characte-
ristic for the Namurian of the Ural: in the Tarussky horizon -
ilegapronorites sakmarensis Ruzh., §££oboceras<giggrinaEgQ(Varn.);

in the Steshevsky horizon - Cravenoceras shimanskyi Ruzh. et .

sogosl. and Navis longa shim.; and in both horizons, as well as
in the Protvinsky horizon, - Cornuella ornata (Eichw.), and also
Endolobus spectabilis (Meek et Worthen), known from the Chester
series of North America.

The lower and upper boundaries of the Serpukhovsky superho-
rizon ave drawn along the roof of beds bearing traces of strong
shallowing and a small washouts (Fig.4). M.3.Shvetzov (1938) cor-
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related the Serpukhovsky superhorizon and overlying Protvinsky
horizon with the Dibunophyllum 3 subzone. L.S.Librovitch (1941,
1946) referred the same deposits to the Namurian., The latter po-
int of view was supported by G.I.Theodorovitch, S.V.Semikhatova
(1966), and others. Data in favour of the drawing of the lo-
wer boundary of the Namurian on the Russian Platform at the base
of the Tarussky horizon have been brought by many authors (Hec-
ker, Oasipova, 1970; Ruzhentsev, Bogoslovskaya, 1371). According
to the assemblage of corals, the Tarussky and Steshevsky hori-
zons have been correlated lohg ago with the lowermost Namurian
of Scotland - the Eumophoceras 1 zone (Dobrolyubova, 1948; Kaba-
kovitch, 1952). In the unified scheme the Serpukhovsky superho-
rizon is correlated with the Dubinophyllum 3 subzone, ]

In 1974 the problems of subdivision and correlation of the
upper part of the Lower Carboniferous in the USSR were discussed
by the Permanent Carboniferous Commission of the Interdepartmen-
tal stratigraphic Committee. It was decided to re-establish the
Serpukhovian stage comprising Tarussky, Steshevsky and Protvins-
ky horizons of the Russian platform. In such volume the Serpu-
khovian stage can be correlated with the lower part of the Namu-
rian of Western Europe.

Two foraminiferal zones are distinguished in the Serpukhova-
ky superhorizon: the lower with Pseudoendothyra illustria and P.
globosa, ‘and the upper - with Eostaffella decurta (Tabl.l).

Tarussky horizon (Cl tr). This horizon is mostly represented
by limestones 8-11 m thick. The upper boundary in the southern
part of the Moscow syneclise is drawn along the foot of clays
containing numerous Eomarginifera lobata (Sow.), and in the
north-western part - at the foot of a member of sands and silts.
Over the area both type of limestones and their fossil content
vary significantly. In the stratotype sequence there predominate
biodetrital limestones with fine-grained calcite matrix, often
with an admixture of clayey'material, dolomite and pyrite concre-
tions; the limestones alternate with thin clay layers. The fauna
is impoverished: corals and gigantoproductus occur very rare,
there are no striatiferes and but few algae Calcifolium; but lo-
cally are often met minute brachiopods: Schizophoria resupinata
(Mart.), Martinia glabra (siart.), Antiqﬁétonia khimenkovi (Jan.),
Productus conciunus sow., etc., as well as the trace-fossils Zo-
ophycos. In comparison with the Venevsky horizon, the foraminife-
ral assemblage is very impoverished with small forms predomina-
ting: Propermodiscus krestovnikovi (»aus.), Neoarchaediscus par-
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vus (Raus.), a.0. Barlier it was thought that the impoverishment
of fauna has happened due to a sharp change of physiogeographic
conditions over a large area, But further researches have ascer-
tained that the impoverished : faunal assemblage, and embedded
limestones are mostly distributed over a rather limited area
(160x80 km), where was the marginal part of the basin with qui-
et water regime. Over the large territory to the west, north and
east of this region there predominate light biodetrital-forami-
niferal limestones with a rich and diversified fauna. The fora-
miniferal assemblage here is very like of the Venevaky one, algae
Calcifolium okense Schw. et Bir. are also often met with. A cer-
tain renewal of the foraminifers is marked by appearancs of Pse-
udoendothyra aff. illustria (Viss.) and rare Eostaffellina ex
gr. protvae (Raus. ), which were widely developed later, in the
subsequent Protvinsky time. Among brachiopods and corals there

are also many species which have come on from the Oksky superho-
rizon (Gigantoproductus giganteus (Mart.), G.striato-sulcatus
(Schw.), Striatifera striata (Fisch.), Lonsdaleia floriformis
(siart.), L.ossipovae Dobr. etc.; but a significant renewal of
the fauna occured when appear the brachiopods Gigantoproductus
giganteiformis (iLiss.), E:latiexpansus Sar., E:latipriscgg_Sar.,
Ovatia tenuistriata (Vern.), Antiquatonia khimenkovi (Jan.), A.
prikschisna (Jan.), A.insculpta (M.-W.), Schellwienella rotunda-
ta Thomas, "Fusella" multicostata (Schw.), "F." parabisulcata
(Semich.), "F." russiensis (Schw.), etc.; corals - Lonsdaleia
modesta Dobr., Erheckeri Dobr., L.gorskyi Dobr., L.rossica
Stuck., L.similis Dobr., Corwenia vermeuili (Stuck.), Dibunophy-

llum konincki Dobr., D.bipartitum craigianum Dobr. Among the os-

tracods there occur Janischewskya . steschovensis Posn., Scorbi-
culas serpuchovensis Sam. et Sm., Bythocyproidea vitiligata

(Zan. ), B.ukrainike (Gur.), Bairdia serpuchovensis Sam. et Sm.,

etc. All these species, along with those existed earlier but
which oecoming widely distributed (Schizophdria resupinata
(Mart,), Martinia glabra (iart.), etc.) are characteristic for
the Tarussky horizon.

steshevsky horizon (Clst) i8 characterized by great variety
of sediments (ilecker, Usipova, 1970). The best outcrops are lo-
cated in the southern part of the Moscow syneclise in the quar-
ries near Aleksin, Kaluga, Tarussa. For this region those seque-

nces are typical, where clays predominate; in places they conta-
in abundant small brachiopods: Eomarginifera lobata (Sow.), E.

longispigg_(Sow.), Orbiculoidea damanensis Sok., Lingule ellip-
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tica Phill,, "Fusella" gamma (Semikh.), "F".botscharovensis
TE;;ikh.). a.0., and algo fenestrate bryozoans and fish remains.
The thickness of the deposits is 16-27 m.

North and east of the towns of Aleksin and Tarussa, dark "lo-
batus® clays of the lower part of the horizon are nearly comple-
tely replaced by limestones, sometimes fine-biodetrital, argil-
laceous, sometimes crinoidal; containing numerocus remains of va-
rious brachiopods, corals, bryozoans and, here and there, cepha-
lopoda. The most characteristic for this facies are large Anti-
quetonia hindi (k.-W.), Dictyoclostus pinguis (M.-W.), Schizopho-
iigj;;;;binata (Mart.), many spiriferids and the corals Turbina-
tocaninia. The thickness of the Lower Steshevsky limestones va-
ries from 7 to 10 m, and the thickness of overlying clays, inter-
bedding with dolomites is correspondingly 11-8 m,

Such a structure the sequence retains within a zone some 50
kn wide (the town of Serpukhov, the environs of Tula, etc.). The
stratotype section located 250 km north-west of Serpukhov, on the
Volga River has a similar structure. A significant difference is
in that the 6rinoidal limestones are less common in the stratoty-
pe region than in the region of the town of Serpukhov, and the
lower half of the sequence (up to 10 m) consists chiefly of bio-
detrital limestones with chert concretions.

North and east of the stratotype region and of the sections
around Serpukhov and Tula over a very large area the Steshevsky
sediments are represented by biodetrital limestones (13-25 m)
with rich and diverse fauna. They often contain chert concretions
and here and there have undergone subsequent dolomitization., Fo-
raminiferal agsemblage is predominated by species existed in the
Oksky "time, but there also occur characteristic Steshevsky ones:
Eoeteffellina decurta (Raus.), Pseudoendothyra aff. illustria
grandis (Reitl.), etc. To the north-east colonial corals and la-
rge brachiopods are especially abundant. Among them there are
gspecies, known earlier in the Oksky time (dtriatifera striata
(Fisch.), Lonsdaleia floriformis Mart., etc.), but there appear
many new ones, the majority of which can be used for the corre-
lation of different facies within Steshevsky horizon. These are
brachiopods Gigantoproductus latissimus (Sow.), G.superbus (3ar.
Schellwienelia crenistria (Phill.), Orthotetes hindi Thomas, Or-
biculoidea damanensis s5ok., Chonetes dalmanianus {(Kon.), "Fusel-
la" gamma (Semikh. ), "Fr,groeberi (3chw. ), "F.! botscharovensis
(Semikh ), etc.; corals - Lonsdaleia rossica borealis Dobr., Vi-
phyphyllum fasciculatum (rlem )s D.vermiculare (Stuck.); ostra~
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cods - Knoxiella carinata Sam. et Sm., Hollinella sokolovi Poan.,
Bythocyproidea delicata Gur., ete. All these species, as well as
those which are distributed in the crinoidal facies - Antiquato-
nia hindi (M.-W.), A.insculpta (M.-W.), corals - Turbinatecsni-
nia besputensis Dobr., T.toropovensis Dobr., Tachylasma tenue
Kab.,_ﬁI;helina 8p., etc. are characteristic of the Steshevsky
horizon. To the latter should be also reffered some existing ea~-
riier forms developed now in masses - Eomarginifera lobata (Sow),
E,longispina (sow.), E.praecursor (M.-W.), Productus productus
?ﬁart.),_g.concinnus Ebw., Schizophoria resupinata (lart.),'£g£§4
quatonia khimenkovi (Jan.).

Namurian Stage

According to the unified scheme the Namurian comprises the
Protvinsky and Krasnopolyansky horizons. The former is correla-
ted with the Namurian A (Eumorphoceras and Homoceras genozones),
and the latter - with the Namurian B (Reticuloceras genozone).In
Noscow syneclise only the Protvinsky horizon occurs (Eostaffella.
protvae zone). In 1974 the Permanent Carboniferous commission of
the Interdepartmental atratigraphic Committee included the Prot-
vinsky horizon along with Tarussky and Steshevsky ones to the
Serpukhovian stage, and the Krasnopolyansky horizon was referred
to the Bashkirlan stage of the Middle Carboniferous. .

Protvinsky horizon (Clpr). The sediments of this horizon are
mostly represented by carbonate rocks;the lower—boundary is drawn
along the traces of a brief diastem; the upper - along the deep
pre-Bashkirian washout. The stratotype section is located on the
Protva River near the villages of Kritskaya, Samsonovo and Potre-
sovo. The horizon is outcropping best of all in the small quar-
ries near the village of Kremenskoye, in the Upper Povolzhie
(Upper Volga River basin) -on the Molodoy Tud River, in the Kali-
nin and the Novgorod area (quarries near the railway-station Ug-
lovka, a.o.). In the south of the Moscow syneclise only the lo-
wer half of the horizon (up to 20 m thick) have been .preserved
from erosion, whereas in the bore-holes in the Kalinin area its
thickness exceeds 40 m. i

The fauna contains many species which existed earlier, e.g.
Striatifera striata (Pisch.), Gigantoproductus latissimus (Sow., ),
Lonsdaleia arctica Gorsky, L.gorskyi Dobr., Palacosmilia murchi-
soni E. et H., Gangamophyllum mosquense Dobr., and many forami-
nifers. A significant renewal takes place as a result of the ap-
pearance of gpecies peculiar to the Protvinsky horizon, brachio-
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pods - Gigantoproductul irregularis (Jan.), f:edelburgensis
(Phill.), G.protvensis .Sar., Striatifera magna (Jan.), S.tenella
Jan., Antiquatonia kremenskensis Sar., A.abrami Sar., "Fuselia"
lujaenais (Semich.); chaetetids - Chaetetes rossicus superior
So0k., Ch.pinnatus Sok., etc; rugose corals - Lonsdaleia pulti-
septata Dobr., L.crassigemmata Dobr., Corwenia rugosa (Mc'Coy),
etc.; foraminifers - Eostaffellina protvae (Raus.), E.paraprot-
vae (Raus.), E.subsphaerica (Gan.), Pseudoendothyra continens
Ros., Bradyina'ex gr. cribrostomata (Raus. et Reitl.), etc.Among
the cephalopods Rineceras canaliculatum (Eichw.) and Cornuella
ornata (Eichw.) were found, known from the Namurian of the Urals.
: The uppermost Lower Carboniferous sedimenis, penetrated by
bore-holes in the north-western part of the Moscow syneclise, .
have been recently separated under the name of "Pestovskaya for-
matien®. It is up to 15 m thick and consists of breccia-like,
vclayef aﬁd algal light and variegated limestones. Some geolo-
gists referred this part of the sequence to the Bashkirian sta-
ge. The study of the fsuna from a great number of bore-holes has
shown however that the foraminifers and brachiopods are repre-
sented by Lower Carboniferous species, many of them being widely
‘developed'in.fhe Protvinsky hoerizon [antaffellina protvae (Ra-
us.), Striatifera magna (Jah.ﬂ.

Vysokevskie beds (01_2 ve) first established by M.S.Shvetzov
(1938) along the Skinga River near the village Vysokoye, have
been traced_along‘fhe Rivers Protva, Iuzha, hoskva, and in the
region of the towns of Aleksin and Kaluga. These rocks usually
lie on the eroded surface of the Protvinsky limestones, and so-
metimes on the Serpukhovsky strata. They are represented by va-
riegated (brownieh-yeliow, red, violet) clays up to 3 m thick,
overfilled” with corroded fragments of sugar-like limestones and
cherts, considered'tO'be an eluvium formed during a long conti-
nental period at the end of the Early and at the beginning of
the Middle Carboniferous.

MIDDLE CARBONIFEROUS

In the USSR to the Middle Carboniferous two stages are refer-
red - the Bashkirian and the Moscovian ones (Fig.5). In the Mos-
cow syneclise the Middle Carboniferous deposits rest on the
strongly eroded surface of the Lower Carboniferous.
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Bashkirian Stage

The deposits, served later on for the eatablishing of the
Bashkirian stage, were first distinguished by S.V.Semikhatova in
1934 in the Urals,- the wountainous Bashkiria (Gornaya Bashkiria),
where they are represented by marine facies, Im the south-westem
part of the Moscow syneclise only continental sediments of the
Bashkirian age are known., They have been originally described by
I.V.Khvorova under the name of the Azovskaya formation on the.
data from the bore-holes on the Aza River (south-ealt of MoscowL

The deposits of the Azovskaya suite (02 az) have been penet-
rated by numerous bore-holes, and have proved to fill up a deep
sub-latitudinal erosional hollow. The main channel of the hol-'
low, 3-5 km wide and up to 135 m deep, can be traced along the '
gouthern part of the koscow syneclise for 450 km.It cuts the Na-
murian, Viséan and Tourhaisian strata. In the fullest sections
(south of the town of Maloyaroslavetz, near the towns Serpukhov,
Pronsk and Morshansk) the Azovékaya suite is divided into two
formations. )

The lower formation (up to 100-110 m) is distributed in the
deeper parts of the hollows and is represented chiefly by red-
coloured and grey sands and silts, with interbveds. of sandsiones
with calcareous cement, sometimes cross-bedded, with fragments
of plants. Rare bands of clays occur.

The upper formation ($030-50 m) fills up the less deep hel-
lows, usually cut into the channels of the Lower Azovskaya for-
mation, more rarely independent of them. The formation begins
with a member of grey and greenish sands and variegated clays
with rare intercalations of arenaceous limestones, and ends with
@ member of dark-grey and grey clays with thin bands (0.1-0.2 m,
rarely up to 0.8 m) of foliated fusain. Among the plant remains
forms predominate widely distributed in the Middle Carboniferous.
The findings of Neuropteris gigantea f.arcuata (Bertr.) Nov. and
N.schlehanii Stur allow correlation with the Upper Bashkirian of
the Donets basin and with the Melekessky horizon of the eastern
part of the Russian Platform.

Wmoscovian Stage

The stage has been established in 1890 by S.N.Nikitin, who
studied its deposits.and fossils in outcrops, quarries and bore--
holes within Moscow itself and southwards as far as the Oka Ri-
ver. On the same territory A.P.Ivanov (1926) divided the Mosco-
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vian stage into feur horizons - Vereysky, Kashirsky, Podolsky
and lylchkoviky, and characterized them chiefly by the brachio-
peds. Later on it was proposed to divide the Moscowian stage in-
to two substages and a detailed subdivision of it was given (Ta-'
le 1).

; The deposits of the Moscovian siage or its separate horizons
may be faunistically determined over all the territory of the
USSR, where marine i;dimentl of corresponding age are present.
Outside of the USSR with.the horizons of the Moscovian are cor-
related marine sediments in Jugoslavia, North-West Spain, Alge-
ria, Afghanistan, Iran, Southern and Northern China. In the Mos-
covian stage was originally established the Westphalian stage
(Munier-Chalmas, Lapparent, 1893). Later on, dome soviet geolo-
gists began to correlate the Moscovian stage (through the secti-
on of the Donets basin) only‘with Weatphalian C and D. But fo-
reign authors correlate with the Moscovian stage also the West-
phalian B (Lexique atr.USA, 1963; Moore et al., 1971, a.o.). In
the USA and Canada the stages Atoka and Desmoinesian, united in-
to the Middle (Oklan) series of the Pennsylvanian system, are
correlated with the Moscovian stage.

The Hoscovian atage'in the stratotype region is represented
by marine sediments, forming a continuous transgressive sequence
(130-150 m) with gradual change of sandy-argillaceous sediments
into argillaceous~carbonate and then to carbonate ones. The con-
tinuous sedimentation and the persistence of the sequence as
well asits cyclic character allow to trace the formations and
members, specific for each horizon, over hundreds of kilometres.

‘Lower Moscovian

Vereysky horizon (szr) was established on the basis of sec-
.tions along the Protva River south of the town of Vereya. It 1li-
es transgresaively on the eroded surface of the Lower Carbonife-
rous or of the Bashkirian and conaists largely of the terrige~
nous (sandy-clayey and clayey) variegated, usually red-coloured
rocks, 16-28 m thick.

Vereyeky horizon corresponds to fusulinid zone with Aljuto-
vella aljutovica (Raus.), Eostaffella mutabilis Raus. and Schu-
bertella pauciseptata Raus. Characteristic for the horizon are
also new species of other fusulinids genera (Profusulinella’
Pseudostaffella, Eofusulina), which appeared in the Bashkirian
age. Of brachiopods characteristic are Balakhonia laiiplana
(Ivan.), Tornquistia aljutovica (E.Ivan.), Orthotetes socialis
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Fisch., Flexaria russiensis E.Sem., Alexenla minor (Ivan.), etc.,

and .especially Choristites of the Ch.inferus Ivan. group; coar-
;8e-coatate choristites of Bashkirian type are absent. Bchinoids

occur - Archaeocidaris c¢lavata incurvie Ivan.

The horizon is subdivided into three formations ~ the Shats-
kaya, the Alyutovskaya and the Ordynskaya.

The Shatekaya formation (3~10 m) begins with sands aend clays
with thin intercalations of limestones, containing rare brachio-
pods and fish teeth, and ends with micro-grained limestones or
dolomities, North-east of Moscow the formation is absent, proba-
bly because of a delay in subsidence of this territory.

The Alyutoveskaya formation (5-19 m) is formed of two members,
viz. (1) carbonate-argillaceous one with a rich and diversified
fauna (developed only in the south-east), and (2) sandy-argilla-
ceous one, distributed everywhere; sands, often cross-bedded be-
ing predominated to the south and the sout-west} nofth-eastwards-
they grade into clays (Fig.12).

The Ordynskaye formation (5-10 m) commencing with clays inter-
bedded with thin layers of limestones with fauna ends with micro-
grained limestonss or argillaceous dolomites. The boundary with
the Kashirsky horizon is drawn along the roof of this carbonate
layer.

Kashirsky horizon (Czks), unlike Vereysky one, is largely
carbonate with subordinate members of red and pink clayey silts
and pink clays. The frequent aliernation of rock types &long the
sequence, & significant role of argillaceous limestones and nume-
rous intercalations of micro-grained dolomites are characteria-
tic. The stratotype section is on the Oka River in the town of
Kashira, The thickness is 60-70 m.

While fusulinids genera of the Kashirsky horizon are common
with Vereysky one, their species are already different and appear
along with the first representatives of Fusulina (F.antiqua Ra~-
us. ), Hemifusulina, Fusiella. In the lowermost parts rare Choris-
tites teshevi A. et E. Ivan. still occur, but they are shortly '
replaced by numerous representatives of the Choristites prigcus
group (Ch priscus Pisch., Ch.radiculosus A. et E. Ivan,, Ch;lati-
angulatus A, et E, Ivan.) and also by Ch kashirensis E, Ivan. ha-
ving fine and flattened costae. New elements are Brachythyrina
and‘Hgospirifer (?) attenuatiformis A. et E. Ivan.; characteris-
tic are Kozlowskia kashirica (Ivan,), Meekella venusta Trd, Ale-
xenia adhaerescens (Ivan.), Antiquatonia kaschirica (Ivan.), Neo-
chonetes carboniferus (Keys.).
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The horizon corrélponda to fusulinid zone Aljutovella pris-
soidea (Raus.), Hemifusuline volgensis Putrja et Leont., and Fu-
sulinella schubertellinoides Putrja. It can be subdivided into
three local fusuliﬁid zoneé, which correspond to three sedimen-
tary cycles. Each cycle begins with a clayey formation and ends
with a carbenate one. .

Clayey formations, commencing the cycles (Polustrovogorskaya
formation - 3-6 m, Khatunskaya one - 3-7 m and Rostislavlskaya
one - 5-8 m) are of uniform structure: basal thin-bedded gree-
nish and violet clayey~-carbonate deposits with fauna grades into
variegated clayey or sandy-clayey sediments with interbeds of
limestones and then into either barren red ‘dolomitic clays or
pale~coloured clayey delomites. Rostislavlskaya formation along
the Oka River contains much sand. ’

The lower and middle carbonate formations (Narskaya - 14-22
m, and the Lopasninskaya - 15-21 m) are composed by thin-bedded
limestones, predominantly clayey, often crinoidal, with brachio-
pods and bryozoans, as well as by biodetrital limestones, micro-
grained limestones and dolomites. These varieties rhythmically
alternate in the sequence. In the upper carbonate Smedvinskaya
formation of the horizon (10-16 m) fine-grained clayey dolomi-
tes or dolomitic marls predominaté, which seems to reflect an
abnormal salinity of a regressive phase in the development of
the Kashirsky basin.

Upper Moscovian

Podolsky horizon (02 pd) - stratotype section is near the
town of Podelsk, is rather clearly separated from the Kashirsky
one by a change from massive dolomites to thin-bedded fosgsilife-
rous limestones. At the base of the horizon over a large area a
conglomerate .of dark limestone pebbles is observed. The sequence
consist of regular alternation of clayey fine-grained and biode-
trital limestones with fusulinids, brachiopods, rare corals, and
of argillaceous dolomites or micro-grained limestones with scar-

ce fomsils. By comparison with the Kashirsky horizon, the clay-
ey iimeatone layers becomes thinner and are replaced by biodet-
rital varieties., The thickness is 28-38 m.

In the Podolsky time the fauna underwent a significant chan-
ge. Species of the fusulinid genera Fusiella, Fusulina, Fusuli-
nella, Hemifusulina, Schubertella become widely spread. Choris—
tites of the Ch.priscus (Eichw.) group are replaced by numerous
spécies of two groups —'ggfmosquensia Pisch. and Ch.jigulensis.

102




(Stuck.). Neospirifer tegulatus (Trd), Bra&ﬁythyrinu kleini
(Fiseh.), Kozlowskia (?) timanica (Fisch.), Choristitella podol-
skensis A. et E. Ivan., a8 well as Archaeocidaris subwortheni
Faas among echinodermates - are frequent.

The horizon corresponds to the fusulinid zome Pusulinella
colaniae Lee et Chen, F.vozhgalensis Saf, and Fusulina kamensis
Saf. Pusulinid assemblages allow .to define three local zones -
lower with Hemifusulina subrhomboides Raus. and Fusulina elegans
Raus. et Bel., middle with Pusulina ulitinensis Raus. and_g.gzgf
couensis (Lee), and upper with an impoverished assemblage of fo-
raminifers ‘among which comparatively frehuent are Pseudoastaffe-
lla rostovzevi Raus. and Fusulinella pseudobocki Lee et Chen.
These zones correspond to three formations - Vaskinskaya (9-15
m), Ulitinskaya (7-14 m) and Schurovekaya (8-11 m) ones. The
formations are similarly composed - thin-bedded‘clayey and more
magsive biodetrital limestones of the lower and middle parts
grade into micro-grained limestones or dolomites of the upper
part. In Vaskinskaya formation the role of clayey limestomes is
greater. In the Ulitinskaya formation there are one or two lay-
ers of algal limestone formed by Ivanovia, and frequent intra-
formational washouts are recorded. Peculiar pseudodlitic limes-
tones appear in Shchurovskaya formation. The latter and the ho-
rizon as a whole is ending by a 1qyer of argillaceous dolomite.

Myachkoveky horizon (C2 me) stratotype in the quarries near
the village of Myachkovo on the Pakhra River, is characterized
by & sharp predominance of pure detrital limestones, by appeara-
nce of organogenous beds (both polydetrital and biomorphic) and
by a very poor content of clayey varieties of limestones. The
white limestone, quarried near Moscow in Myachkovo, Novlinskoye,
Syanovo and other places since twelfih century has been used for
famous buildings of woscow the "Belokamennaya" (made of white
stone), and of other old Russian towna. The thickness of the
horizon is 19-24 m.

In the Myachkovsky horizon fusulinids are widely distributed
(Fusulina, Fusulinella), while in its upper part Protriticites
ovatus Putrja sometims appears. Among Choristites only one
group is widely developed, viz., Ch.mosquensis Fisch. (to east
and north representatives of the group of gg.jigulensis (Stuck,)
are rarely occur). Among other brachiopods new gener;_gérgoapi-
rifer, Proteguliferina appear. Crinoids, having glorified ily-
achkovsky horizon, begin to play a significant role. Platyplate-
ium notatus (Eichw.) is especially widely distributed; Synipho-
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;jorinus, Aesiecrinus and Synerocrinus are native for this hor.
zen. There appears Archaeocidaris rossica (Buch). There are nu-
merous bryozoans Meekopora lellaeformis (Trd), Ascopora nodosa
Piseh., etc. 8011tary rugose corals and especially colonial rep-
resentatives of the genera Petalaxis, Cystopora, Cystolonsdaleia
are diversified. Pseudoparalegoceras russiense (Tzw,) has been
found.

Pusulinide allow to establish two zones: the lower with Fusu-
linella bocki kivell., corresponding to the Novlinskaya formation,
and the upper with Fusulina cylindrica Fisch., which is correla-
ted witﬁ the Peskovskaya formation.

Novlinskaya formation (11l-16 m) consists of two members. So-
utheastwardsd; of Koscow the lower member begina with a thin lay-
er of clayey limestones, which are sbsent westwarda; they are
overlain by thick-bedded biodetrital limestones with numerous
celonial and solitary corals and fusulinide ("coral-foraminife-
ral limestone"), disappearing northeagtwards (Fig.13). This mem-
ber ends with a layer of micro-grained dolomite, The upper mem-
ber alse consista of clayey limestones of limited thickness,
massive biodetritel limestones with brachiopods, gastropods and
solitary corals, and with thin intercalations of crincidal-fusu-
1inid varieties and, at the top, of a characteristic micro-grai-
ned limestone with gaatropods and worm traces.

The Peskevaskeya formation (7-10 m), as well as the upper me-
mber of the Novliinskays one, begins with a thin bed of clayey
limestones; it is overlain by massive biodetrital limestones
with rich and diversified fossila. North of the town of Kolomna
near the railway-station Pesky at the base of the formation the-
re are peculiar cross-bedded limestones (calcarenit), possibly
of eolian origin. The formation ends with a persistent layer of
,micro-grained‘dolomite,-along the roof of which the boundary with
the Upper Carboniferous is drawn. Sometimes the dolomite is un-
derlain by a layer of intraformational conglomerate, which is
used by some geologiste for delimitation of the Upper Carbonife-
rous.

UPPER CARBONIPFEROUS

The Upper Carboniferous sediments is represented in the lios-
cow syneclise by shallow-water normal marine and lagoon deposits,
formed under ccnditions of a general regression, which began af-
ter the greatest expansion of the basin on the Russian Platform
in the Myachkovsky time. The Upper Carboniferous is divided into
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the Kasimovian and the Gzhelian stages, with a. (tetal thiclm@éss
is of 120-200 m), comprising several horizons and zomeas (Fig.6).
At present a detailed subdivision of the Upper Carboniforoul in-
to formationshas been worked out (Makhlina et :1.,1972 I973 fis ﬁn

The stratotype sections of separate horizons of both Gzheli-
an and Kasimovian stages are located to the east and south-east
of Moscow, where they have been studied in quarries and outcreps
along the valleys of the Moskva and the Oka Rivers and of their
tributaries (Fig.2). Upper Carboniferous deposits rest on Middie
Carboniferous ones without any significant diastem. They ars con-
formably overlain by carbonate sediments of the Asselian stage
(Lower Permian), under which they rapidly subside nartheastwards.

The sequences of the Kasimovian and Gzhelian stages are cha-
recterized by nearly all the groups of animals - foraminifers,
corals, brachiopods, bryozoans, echinsdermates, a.o. These stages
correspond to large evolutionary phases in the development ef
the fauna and have a global distribution (Ivanova, Rogzovakaya,
1967).

Kasimovian Sta g e .

The Kasimovian stage (earlier the Tegulifera horizon) has be-
en established as & stratigraphic unit of the Upper Carbeniferous
by A.P.Ivanov (1926) on the bagis of a study of the stratigraphy
and fossil content of sections in quarries near Dorogomilove and
on the Yauza River in the city of Moscow and near the town of Vo-
skresensk. The lower boundary of the stage was drawn.at the bage
of conglomerate overlying white drganogenous limestones of the
Myschkovsky horizon, while the upper boundary - below the limes-
tones and dolomites with rich foassils of the Gzhelian stage out-
cropping near the villages of Gzhel and Rusavkino,

The fauna of the Kasimovian age is quite different from that
of the Middle Carboniferous by composition of the maJority of
groups and denotes the beginning of a new evolutionary phase. At
the very beginning of the Kasimovian age the species of new gene-
ra appeared, which gave rise to families widely developed later

on - during the end of Carboniferous and Permian. So among the
fusulinids s new family Schwagerinidae appeared (the genera Qbso-
letes, ldontiparus, then Triticites, etc.). Among the brachiopods
there appeared the first representatives of the subfamily Chone-
tinellinae (genus Chonetinella), superfamily Lyttoniacea (genus
Poikilosakos); among the cephaiopods ~ the first representative
of the family Schistoceratidae (Eoschistoceras). The same pictu~
re 1s observed among the bryozoans, crinoids.and other groups.
But the developmant of the new fauna proceeds gradually and hen-
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ce during the beginning of the Kasimovian some Middle Carbonife-
rous species of the foraminifers, rugose corals, brachiopods and
other groups still existed.

Within the Kasimovian stage four fusulinid zones are defined,
viz. C3A1 [Obsoletoa obsoletus (Schellw.) and Protriticites pse-
udomontiparus PutrJaJ, 03A2 [hontiparus montiparus (Ehrenb.ﬂj——
CBBllTriticitu arcticus (Schellw.) and T.ohioensis Thompson]
and 0332[2:1rregultril (Schellw.) and E:acutua Dunb. et Condra],
which correspond to the Krevyakinsky, Khamovnichesky, Dorogomi-
levesky and Yauzsky horizons iespectively.

The Kasimovian stage has been followed by ite fauna in the
Urals, in the Donets basin (interval from N5 to 05), and Middle
Asia. OQutside the USSR it is known in China and in North-West
Spain. In the latter place the strata, equivalent to both the
upper part of the Myachkovasky horizon of the Moscovian stage
and the Krevyakinasky horizon of the Kasimovian, has been separa-
ted into the Cantabrian stage. In non-marine Carboniferous se-
quence of Western Europe to the Kagimovian stage corresponds %o
the Stephanian A and B, In the USA and Canada it is correlated
with the Missourian stage of the Pennsylvanian,

In the Moscow area the Kasimovian stage is represented by
shallow-water carbonate and clayey sediments of regressing sea.
In the stratotype sections near Moscow they are 50-70 m thick.
Kasimovian deposits have a clear polycyclic structure with regu-
lar alternation of (a) marine orgenogenous limestones or inter-
bedding of variegated marls, clays, limestones with diverse and
abundant fossils and (b) facially changeable lagoon variegated
dolomitic marls, fine-grained dolomites and limestones, which
eithet nearly lacking any fossils, or rarely containing remaing
of deprimite or eurybiontic organisms. Each of the four horizons
includes both a transgressive and a regressive sequences, but a
proportion of both types varies from one horizon to another.,
From the Krevyakinsky horizon to the Yauzsky one the sequence
becomes increasingly regressive.

Krevyakinsky horizon (C3 kr). Stratotype sections are loca -
ted near the villages of Krevyakino and suvorovo, near the town
of Voskresensk. Both the thickness and facies character do not
persist (Fig. 14). In the stratotype region the thickness is at
‘s minimum - 9-10 w; in the consedimentational depressions it re-
aches 20-30 m. A peculiarity of Krevyakino horizon is the predo-
minance of variegated (green, pink and lilac) clayey carboaate
rocks, quite different from homogenous white limestones of the
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Middle Carboniferous. The lower part ef the Krevyakinsky horisen
- presently includes a series of alternating thim layers of biede~
trital and biomorphic limestones clays and marls, ctntaining am
abundant faune of brachiopods, crinoids, bryozoans, and more sce-
nty foraminifers and corals. The principal species are common
with Myachkoveky horizon, only among brachiopods new species ha-
ve been found, viz. rare Kozlowskia borealis (Ivan.) and Alexe-
nia reticulate E.Ivan., which become abundant in overlying beds;
Zoschistoceras sp. has also been found there. Protriticites and
Obscletes, which are characteristic for Krevyakinasky horizon, al-
80 appear somewhat above the base of the horizon (only in the
consedimentational depressions Obsoletes occur in its lowermest
part).

The Krevyakinsky horizon is subdivided into two formations.
The lower, the Suvorovskaya formation. (3-15 m) is represented in
its basal part by alternation of biodetrital and biomorphic 1i-
mestones with variegated clays and marls. It ends with a layer
of white micro-grained limestone with grey'limestone pebblea. An
assemblage of small foraminifers and eurybiontic fusulinids Q!g:
siella ex gr. lancetiformis Putrja, Ozawainella angulata (Col.),
Glomospira sp., Tolypammina sp., Globivalvulina ®p.), gastropods
and brachiopods is characteristic: The Voskresenskaya formation
(6-20 m) is largely composed by a series of interbedded biodet~
rital limestones and variegated marls yielding numerous Fusiella
‘lancetiformis Putrja, Protriticites subschwagerinoides Ros. and
Obsoletes obsoletus (Shellw.), brachiopods Kutorginells mosquen-
sis (Ivan.), Protegulilerina rossica (Ivan.) and bryozoans, and
I;_Erowned by lagoon red-coloured argillaceous-dolomitic rocks
with rare fossils.,

Khamovnichesky horizon (03 hm) differs from Krevyakinsky ene
by lesser facial variations and by more persistent diatribution
of fossils. The stratotype of the horizon is located within Mos-
cow (Khamovniki), other typical sections are near the town of
Vogkresensk. The thiciness is 12-20 m, being minimum westwards
(Kalinin) and maximum eastwards of Moscow (Vladimir): near Vosk-
resensk the thickness is 15-17 m.

In the Khamovnichesky time, along with hitherto existed new
species become abundant in all groups, viz. fusulinids Montipa-
rus montiparus (Ehrenb.),_ylumbonoplicatus Raus. et Bel,, etc.;
bryozoan species of the genera Rhabdomeson, Rhombotrypella, Rho-

mbocladia; brachiopods Chonetinella pygmaea (Chao), Poikilosakos
planus (Ivan.}, Choristites cinctiformis (Stuck.); abundant are
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Kozlewskia berealis (Ivan.), "Buxionia" subpunctata (Nik.), etc.;
crinoids - Pachylocrinus tenuiramosus Yakovl., Zeacrinites sch-
mitowl Yakovl.

The h&rizon is subdivided into two formations. In the lower -
the Ratmirovskaya formation (3-8 m) - biodetrital limestones
predeminate. They bear diverse fossils (brachiopods, gastropods,
foraminifers - Quasifusulina longissima (Moell.), Montiparus
msatiparus (Bhrenb.)). The same fossils are rare in the upper
part, represented by white micro-grained limestone, showing signs
of a drying up (breccias of cracking). The upper part - the Ne-
verovekaya formation (8-12 m) is represented by alternating or-
ganogenous limestones, marls, and clays, containing the same
species as below, Its sequence is crowned by lagoon violet-red
argillaceous dolomitic, sometimes silty rocks, grading tc the
east into pure fine-grained pale yellow dolomites.

Dorogomilovsky horizon (03 dr) is similar to Khamovnichesky
one, but contains less clays. Stratotype sections are located
within Moscow (Dorogomilovo) and in the region of Voskresensk,
The thickness near Moscow is up to 21 m.

During the Dorogomilovsky time the faunal assemblage under-~
went continuing renovation. Among fusulinids the general back-
ground was already represented by Triticites - T.arcticus
(Schellw.) and T.ohioensis Thompson, although s;ecies of the ge-
nus Montiparus still existed. The composition of the other groups
differs but little from that of previous time. So much more im~
portant is the first appearance of Kochiproductus (?) gjeliensis

(Ivan.) among brachiopods and of Timania schmidti Stuck. among
corals.

THe horizon is subdivided into two formations. The lower -
Perkhurovskaya formation (3-11 m) consists of polydetrital and
bryozoan-brachiopod limestones with Triticites (Triticites) ohi-

kiensis Ros. The limestones grade upwards into micro~grained
porcellaneous limestones with breccias of cracking. The upper -
the Meshcherinskaya formation (6-11 m) is represented in its lo-
wer part by alternation of limestones, marls and clays with abu-
ndant diverse fossils (Tricitites (Triticites) irregularis
(Schellw. ), etc. It is crowned by variegated dolowmite-marl unfos-

giliferous rocks, with rare intercalations of fine-biodetrital
limesatone.

Yauzgky horizon (G, js). The stratotype is located within
loscow (along the Yauza River); other typical sequences have be-
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en penetrated by boreholes near the town of Voaskresensk and the
Gzhel railway-station. The thickness is 8-16 m., An essential pe-
culiarity of this horizon is a predominance of micrd- and fine-
grained porcellaneous limestones with rare intercalations and
lenses of fine-biodetrital limestone yelding a rather monotonous
fusulinid assemblage often of a stunted appearance, with more
thin-valved and smaller shells than in the Dorogomilovsky hori-
zon - fusulinella (Pseudofusulinella) usvae Dutk., F.(P.) pul-~
chra Raus. et Bel., Triticites (Triticites) irreguld;ig_zééﬁgi;.h
23 g@:) noinsky plicatus Ros. The findings of macrofauna are ra-
re; besides this the fossil remains often cannot be identified
due to their dissolution. as a result of epigenetic dolomitizeti-.
on of the rocks. Significant are the apﬁearaﬁce‘qf Liasochone@ggv
geinitzianus (Waag.) and the finding of Paraéhumardites mosquen-
8is Ruzh. The character of sediments of the horizon as well as

the stunted appearance of fusulinids witnesses further regressi-
on of the Kasimovian basin, '

The horizon is formed by two parts: the lower, Izmailovskaya
formation (4-8 m), which is predominantly carbonate, and the up-
per, Troshkovskaya formation (3-7 m) - carbonate-clayey. The up-
per parts of both formations are formeg of brightly-coloured ar-
gillaceous~dolomitic rocks with rare fossils. Eastwarde of the
town of Voskresensk the faunal assemblage becomes more diverse,
and the argillaceous rocks of the upper formation are replaced
by micro- and fine-grained dolomites with thin bands of dqlomi-
tic marl.

Gzhelian Stage

The Gzhelian stage has been esfablished and correlated with
the lower part of the Upper Carboniferoug of the Urals by -S.N.
Nikitin (1890), on the basis a study.of the fauna coming from -
carbonate rocks near the Gzhel railway-station and the village
Rusavkino, of sequences along the Klyazma River beginning from
the village Naberezhnaya and the town of Noginsk (formerlijogq-
rodsk) to the town of Pavlovaky Posad;_The lower boundary is .
drawn above the limestones of borogomilovo and Yauza, and ?hg
upper - at the base of strata with characteristic fusul;nid as~
semblage of the Asselian Stage (Lower Permian). » ’

The fauna of the Gzhelian age is very different from prece-
ding one. kany new gpecies and genera appear,-belgnging to phy-
letic branches which appeared in the Kasimovian age, viz. among
fusulinids - species of Triticites (Rauserites), Jigulites, Dai-
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xina, among rugose corals - Gahelia, among brachiopods - Chone-
tinella uralica (Moell.). Besides this, there increase the amount
of genera ancestral to branches which flourished in the Permian.
Among brachiopods these are Anidanthus (A.nikitini (Ivan.»;_Egi-
riferella, Callispirina, Paeckelmanella and among fishes - EEE:
pyloprion ivanovi (Karp.), a representative of the family Heli-
coprionidae., Among species existing earlier there are only a few
common for the Late Carboniferous as a whole, and isolated spe-
cies, known in the Middle Carboniferous.

The Gzhelian deposits by their marine fauna have been traced
in the Urals, Donets basin, Middle Asia, but in many regions its
upper zones, or the whole sequence are represented by terrestri-
al gsediments bearing plant remains and coals, By means of the
gequence of the Donets basin, where the lower fusulinid zone of
the Gzhelian stage (beds Pl-P4) is well developed, and overlain
by terrestrial plant-bearing deposits, the Gzhelian stage is co-
rrelated with the 3tephanian C and D of Western Europe. The Gzhe~
lian stage corregponds to the Virgilian and Post-Virgilian sta-
ges of marine Upper Carboniferous in the USA and Canada.

In the region of its stratotype Gzhelian stage is largely
represented by normal marine carbonate rocks, alternating with
bands of clayey red-beds. The total thickness reaches 140 m.

The Gzhelian stage is subdivided into three fusulinid zones:
C3C [?riticites (Rauserites) stuckenbergi RausJ s 03D [Jigulites
Jjigulensis (Raus.)] and 03E [ﬁaixina sokensgis (Raus.)] . In the
lower part of the C.GC zone in the loscow area the local zone can
be separated with Triticites (Triticites) rossicus (Schellw.)
and T. (R.) paraarcticus Raus. Each zone corresponds to a hori-
zon. The Rusavkino horizon marks the initial phase of the trans-
gression, the Amerevsky one - the maximum of expansion of the
basin, the Pavlovo-Posadsky and Noginsky horizons reflect a set-

-tled phase of the transzgression and a transition to regressive

regime. The horizons are subdivided into formations having poly-
cyclic composition.

Rugavkinsky horizon (C3 rs) lies on the Kasimovian stage
with sharply transgressive contact. The stratotype section is
located near the Gzhel railway-station. The thickness varies
from 8 to 30 m. The most characteristic fossils are Triticites
(Triticites) rossicua (Schellw.), T.(Raugerites) paraarcticus
(Raus.); rugose corals: Gshelia ro;illeri Stucﬁj, Pseudobrady-
phyllum nikitini Stuck.; bryozoans: Psed&bhornera capillarigv
Sch.-Nest., Diploporaria semikhatovae Sh., Pseudoseptopora crassa
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She, etc. Besides those brachiopods that were either common for

the whole Late Carboniferous or appeared at the end of the Kasi-
movian (Kochiproductus (?) gjeliensis (Ivan.), Lissochonetes ge- ge-
initzianus (Waag.)), the following. are characteristic.Orthotichia
morgeniana (Derby), Neochonetes dalmanoides (Nik. ), Waagenocon-

Eggjiumboldti (Orb.), Chaoiella boliviensis (Orb.), Choristites

supramosquensis (Nik.), Hustedia pseudocardium (Nik. ). A number

of genera and éiecies, which were ancestral to Permian phyletic

branches have been enumerated above.

The horizon is subdivided into iwo formations. The lower, tie
Rechitskaya formation (up to 22 m) is represented by & frequent
alternation of white organogenous snd micro- to fine-grained 1li-
mestones variously dolomitized and silicified. Abundant and di-
verse fossils are associated with lower parts of elementary cyc-
les while micro-grained limeatones with impoverished - with up-
per parts of them. Among the orgenogenous varieties the most fre-
quent are solitary corals, brachiopods, bryozoans, gastropods,
fusulinids; the remains of echinoderms and fragments of algae are
common throughout the whole formation. In the central parts of
the area near lMoscow the deposits of the formation have undergo-
ne deep erosion.

Their eroded surface is overlain by the Shchelkovskaya for-
mation (4-25 m). Its fullest development is recorded near the
Gzhel railway-station (localities 10-11), where it is formed of
brightly-coloured clays, sandstones and carbonate rocks. Elemen-
tary cycles begin with clayey limestones and clays with banks of
brachiopods (strophomenides) and bivalves along with fusulinids
and bryozoans. Often the basal beds are represented by feldspa-

thic-quartzy sandstones and sands. The upper parts of the cycles
consist of red and green clays lacking fossils. Facies of the
formation are not persistent. At the town of Pavlovsky Posad it
is represented by variegated sands, gilts, sandstones with an ad-
mixture of effugive material, In north-west and east directions
the terrigenous rocks grades into clayey~carbonate ones.
Amerevsky horizon (C3 am). The stratotype section is located
near the villages of Awerevo and Turabievo (Fig.15). The thick-
ness is 25-40 m. The horizon is subdivided into two formations.
The lower, Turabievskaya formation (20-30 m) consists of yeliow
and white biomorphic and polydetrital limestones, dolomitized in
different degree (the basal parts of the elementary cycles), and
of micro- and fine-grained limestones with rare fossils (the up-
per parts of the cycles). The biomorphic and polydetrital limes-
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"tones are predominantly fusulinid and gastropod-fusulinid ones,
with Triticites (Rauserites) stuckenbergi Raus., . SE;l major
Ros., T. (R.) procullomensis Ros., etc., tabulate corals, soli-
tary £:Eosz_éorals, orachiopods and abundant crinoid remains.
OverlyingMalinnikovekaya formation (4-10 m) built of clayey-car-
bonate or sandy-clayey rocks, is similar to the Shchelkovskaya
formation of the Rusavkinsky horizon in itas facial changes. The
formation yielded: Triticites (Rauserites) variabilis Ros., 1.
(R) procullomensis Ros., T. (R.) stuckenbergi Raus.

T Pavlovoposadsky horizon (C3 pp) by its rocks content is very
like the Amerevsky one. The stratotype section is located in the
gite of the town of Pavlovsky Posad; the thickness ies 20-35 m,
The lower part of the horizon - the Kutuzovskaya formation (14-
25 m) in the stratotype region is formed of dolomitized limesto-
nes, mostly fine-plodetrital and micro-grained ones, with fre-
quent, but very thin interbeds of foraminiferal-algal limestones,
containing Jigulites jigulensis (Raus.), J.volgensis (Raus.), J.
longus Ros., the casts of gastropods and Eie shells of brachio:
pods, with skeletons of bryozoans and solitary corals.

The horizon is crowned by the Drezninskaya formation (6-10 m)
of variegated limestones with Jigulites volgensis (Raus.), J.lo-
ngus Ros., Daixina baituganensis (Raus.), and clayey dolomiéié_—
rocks with an admixture of silt, devoid of fossils.

Noginsky horizon (C3 ng). The stratotype section is located
in the region of the town of Noginsk. The polycyclic structure
is connected with a frequent alternation of biomorphic or poly-
detrital and micro- to fine-grained, strongly dolomitized limes-
tones. The biomorphic varieties are largely formed by fusulinids
- Jigulites jigulensis (Raus.), Daixina sokensis (Raus. ), D.magna
(Ros.), Pseudofusulina andersoni (Schellw. ). In the blodetrltal ‘
varietiea there occur remains of solitary corals, brachiopods,
bivalves, echinoderms and bryozoana., Polydetrital limestones of
the Agselian stage (Lower iermian) lie above. In the stratotype

region they rest with a suppesed washout on oTrganogenous limeste-
nes of the Noginsky horizon, and to east of the town of Vladimir
conformably on the variegated clayey dolowites of lagoon type,
which crown the Upper Carboniferous sequence in this area.

IV, COAL=BEARING FORLATION OF THE LOWER CARBONIFEROUS

From an industrial aspect the iloscow brown-coal basin is a
belt, stretching for about 1200 km and having a width from 30-50
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to 100-125 km. It is located on the western and aéuthera flam
ges of the Moscow syneclise. The western and seuthern limite of
the basin are defined by outcrops of the Devonian; the eastern
Qnd northern ones are marked by @ conventional line of the depth
of 200 m of the occurence of the coal-bearing rocks of the Beb-
rikovsky horizon,

The whole area of the Moscow basin is about 120 000 sq. km.
The actual coal reserves are 6.8 milliard tone: 4.8 milliard
tons of classes A + B + Cl’ and 2.0 milliard»tons of class 02.
Forecast reserves reach 4.0 milliard tons. At present within the
basin there are in work or being built 88 mines, 4 quarries and
one station of "Podzemgaz" ("Underground-Gaz") with a total in-
dustrial capacity of 39 million tons per year. The coal is most-
ly used as energetic fuel; the chief consumers are the power-
stations (75%) and the building, the chemical and other indust-
ries (15%). .

The coal accumulation began in the Tournaisian, reached ita
maximum in the Middle Viséan, significantly decreased in Late
Viséan and was absent in the Namurian. '

In the Tournaisian only thin (0.10-0.30 m) seams of brown co-
al are known among the marine and near-shore sediments of the
Malevksky, Upinsky and Cherepetsky horizona: they mark the rather
short periods of drying up. They do not present any economical
interest, In the Viséan the presence of coal in the most part of
the basin is associated with the sedimenta of the Bobrikovsky
horizon. In the Cherepet River basin, the Malinovsky sediments
are also coal-bearing and in north-westemrn part of the basin the-
re are coals of the Tulsky age (Fig.7).

The Viséan sediments are a very complex, polyfacial, platfomm
formation. The reconstruction of the palaeorelief allowed to as-
certain that a significant palaeogeomorphological element at
the beginning of the coal accumulation during the Bobrikovsky ti-
me was a clearly traced system of ancient valleys, filled up by
arenaceous-silty largely barren sediments. On vast areas betwe-
en the valleys the environment was favourable for the development
of peat-bogs and the maximum coal accumulation was agsociated
with these areas,

The coal-bearing formation have a distinct cyclic structure,
Five sedimentary cycles with which coal accumulation is connec-
ted, are defined: one in the Malinovsky superhorizon, three - in
the Bobrikovsky horizon, and one - in the lower part of the Tul-
sky horizon. Each cycle ovegins with sandy-silty alluvial sedi-
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‘ments and ends with lacustirine-boggy silty-clayey sediments with
coal seams, A number of comparatively coal seams reaches 16;
among them four belong to Malinovsky superhorizon (Imn, IImn,
III™, and V™), eight - to Bobrikovsky horizon (I, IB, 1IH, I7,
ITI, Ivi IV and V), and four - to Tulsky horizon (I'!, 1I'l,
111%%, 1v*l) (Pig.7). The synonymy of the coal seams is based on
the spore and pollen spectra of both the coals and of embedding
rocks. Chief workable seams are I, II, III and IV.

The cheif coals of the Bobrikovsky horizon form sheet-like
bodies, which can be traced on large territories, viz. for seam
I - 5-8 sq. km, for seam II - 20-50 sq. km, for seam III ~ 5-6
- 8q. km, and for seam IV - 10-30 sq. km. In the Malinovsky and Tu-
lsky horizons the coals form rapidly thinning out lens=-shaped ‘bo-
dies 2-4 sq. km in size. By their configuration (in plane) the
coal seams are divided into isometric ones, characteristic for
large coal fields formed on wide terrace-like areas of the anci-
ent relief, and elongated ones associated with areas limited by
scarps of the terraces or by river valleys. In many cases
fhe elongated shape of coal bodies resulted from later erosion.

An average thickness of workable coals ranges from 1.4 to
2.8 m (maximum 6-12 m). The most persistent thickness (2-3 m) is
‘obgerved in the southern flange of the basin. Chief workable se-
ams are generally of a complex structure, containing 1-5 rock
intercalations (refractory kaolin clays with the rhizoids of sti-
-gmarians, coaly clays, silts and fine-grained sands) from 1-2 cm
to 0.5 m thick.

A floor and a roof of the coal seams in most cases (some
65%) are represented by various boggy (more rarely lacustrine)
kaolinite and kaolinite-hydromicaceous clays. Still less freque-
ntly in the foot and at the roof of the coal seams fine-grained
quartzy sands are developed,

The coals of the Moscow basin are typically brown and meta-
morphized butslightly. The working moisture is 33-36%.

According to the microstructure peculiarities two groups are
distinguished: humolites (classes: gelitolites, linoydolites, mi-
xto-humolites, sapropelito-humites) and sapropelites (classes:
humito-sapropelites, sapropelites). The colour of cosls is black
According to their lustre, conditioned by a character and propor
tion of the microcomgonents and by a degree of mineralization,
semi-lustrous, semidull and dull varieties are distinguished. The

texture of the humic coals is banded, laminated, more rarely ma-
sgive; that of the sapropelites - massive, more rarely thick-be-
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dded. The structure is homogenous, striated and angular. Speci-
fic weight varies from 1.05 to 1.4 depending directly from the
ash-content. High ash-content is characteristic, in average it
is 33%. The mineral part of the coal consists of kaolinite and
aluminium hydrates (85-390%), quartz, marcasite, gypsun, calcite
and mica. The heat of combustion of the combustible mass vaies
within the limits 6100-7200 kcal/kg and it is inversely related
to the ash-content.

Sulphur in the coals is both in the form of organic and of
mineral compounds (pyrite and marcasite) unevenly distributed.
The sulphur content varies from 2.0 up to 10% (per dry substan-
ce), average - 3.5%. The content of organic sulphur is higher in
the eastern part of the basin,while that of pyrite sulphur - in
the south-western part.

The physical-chemical properties of coals:

Woisture - analitic - 8%, working - 33%. Ash (relatively to
dry fuel) - 33.0%. Sulphur (relatively to dry mass): total -
3.5%, sulphatic - 0.2%, pyrite - 2,4%.

Content (relatively to combustible mass): C - 5%; H - 5.2%;
N - 1.8%; 0 - 19.5%; S organic - 2.7%; volatile substances - 46%.

Heating power: relatively to combustible mass - 6750 kecal/kg;
the lowest - 6310 kcal/kg; the lowest (relatively to workable fu-
el) - 2720 kcal/kg; t° of melting point of ash: beginning of de-
formation - 1350°; softening -~ 1500°; fluid condition - higher
than 1500°.

V. GEOLOGIC HISTORY OF THE REGION DURING THE CARBONIFEROUS

During the whole of the Carboniferous the open sea was loca=-
ted in the east of the Russian Platform (Volga-Urals region) and
the territory of the Moscow syneclise represented its western ma-
rginal part, separated by islands or submarine uplifts. With gro-
wing ascending movements, the isolation increased and the basin
of the Moscow syneclise was transformed into a large .lagoon. Such
was the basin at the beginning of the Tournaisian (the Ozersky
time), inherited from the Late Devonian. In the coastal zoné,
where the salinity was somewhat lowered because of the fresh wa-
ters income from the land, terrigenous-carbonate sediments accu-
mulated. Further from the shore they were replaced by sulphate-
dolomitic sediments, which covered a wide area (Fig.8). The (ze-

raky basin was inhabited by a scanty benthos, typical for habi-
tats of abnormal salinity: stromatolithes, charophytes, ostraco-
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des, serpulids, ameng the brachiopods - only camarotechies. In
the eastern part, where calcareous sediments accumulated and
the basin was more open, the cyrtospiriferids could also exiat.

In the EKhovansky time the evaporites were not already accu-
mulated, and in the Malevkeky and Upinsky time a transgression
took place, and hence the argillaceous and calcareous sediments
of & shallow asea were widely settled by some foraminifers,
numerous brachiopods asvwell as corals, echinoderms, and others.
At the end of the Upinsky time the sea regressed and its sedi-
ments underwent an ercsion, but the break in sedimentation was
rather short (Yablekov, 1973). In the Late Tournaisian on the co-
agtal plain began the accumulation of arenaceous-clayey coal-
bearing beds (Fig.3), which were replaced by marine calcareous
sediments of the Chernyshinsky basin. Its benthos was rich (bra-
chiopeds, cerals, bryozoans, echinoderms, trilobites, foramini-
feré, ostracodes, algae, etc.) and included many species, dist-
ributed in the seas of Western Europe. This witnesses wide con-
tacte which arese during the Chernyshinsky transgression.

‘ At the end of the Tournaisian age the uplifts increased aga-
in and ‘a continental interval set up. Its long duration is wit-

nessed by a formation of bauxite weathering profile and deep va-
lleys of a large river system (Yablokov, 1973). Erosional proce-
sses also prevailed in the Barly Viséan : the sediments of that

time are known but on a small area and are represented by arena-
ceous~clayey coal-bearing beds of the Radaevsky horizon.

In the Middle Visdan (Bobrikovsky time) in the south and the
west of the Moscow syneclise a submergence of the land occured,
and on the plain covered by forests and cut through by rivers,
there began accumulation of clayey and arenaceous-silty lacust-

. rine-paludal and alluvial sediments along with intensive coal
formation (Fig.9). The terrigenous material came largely from
the slope of the Baltic Shield and, in a lesser degree, from the
gouthern land (Voronezh Anteclise) and from the east (Tokmovo

- Arch).

In the Tulsky time the sea entered into the loscow synecli-
se;the transgression still continued in the Late Viséan, but it
was interrupted periodically by strong shallowing of the sea
and sometimes by short regressions. The boggy shore was covered
by vegetation of a mangrove type, native to the ancient tropical
foreats (Meyen, 1966). The near-shore zone of the sea was occu-

pied by calm bays and gulfs with water of somewhat lowered sa-
linity (Fig.10), where muds and silts accumulated rich in orga-
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nic material, and organisms lived, which were tolerant te oscil-
lations in salinity, turbidity of the water and deficiency in
oxygen, viz., worms, ostracodes, lingulids and other small brachi-
opods, bivalvea. Foraminifers in the near-shore zone were rare.
Farther from the shore, in a shallow-water zone, terrigenous 86~
diments were gradually replaced by calcareous sediments accumula-
ted under conditions of significant mebility of water and good
aeration. The benthos changed here: among brachiopods, species
with large shells predominated (Semiplanus, Megachonetes, Gigan-
toproductus, and others); foraminifers, gastropods, corals and
the algae Caleifolium were numerous. But their greatest diversity
the foraminifers and corals attained in the off-shore zone of the
sea (the eastern part of the basin), where accumulated quite pure
calcareous sediments inhabited by many calcareous sponges Sidero-
spongia, but among brachiopods were numercus only Striatifera.

When the sea far out from the shore became very shallow, sho-
als were formed there with growihs of lepidodendron brakes and
lagoons, where micro-grained calcareous muds accumulated and whe-
re existed small deprimate gistropoda, ostracedes, single forami-
nifers and worms.

Signifieant changes ocured in the Steshevaky time, when in
the southern part of the basin a stagnant lagoon was formed with
somewhat hightened salinity of the water (Pig.l1ll). Clayey and do-
lomitic muds accumulated there, and small brachiopods, bryozoans,
ostracodes and worms habitated in different places. The lagoom
was separated from the sea by shoals inhabited by magses of cri-
noids. A very rich faunal assemblage existed in the eastern belt
of the crinoid facies (Fig.ll, Tula-Serpukhot). The peculiarities
of the morphology and of the burial of corals, bryozoans and bra-
chiopods indicate, that they habitated under conditions of intem
s8ive movemente of the water. Here apparently was a bottom cur-
rent, where as in modern-day seas, attached organisms habitated
and flourished. In the remainder part of the basin pure calcare-
ous sediments prevailed, inhabited by organisms, ecologically ve-
ry close to those existed in an off-shore zone in the Oksky time
(foraminifers, algae Calcifolium okense Schw. et Bir,, coraia,
calcareous sponges, gigantoproductes, Striatifera, etc.).

In the Steshevsky time the aridness of a climat was markedly
developed as witnessed by an appearance of sedimentary dolomites
in the lagoon, the palygorskite composition of clays having a
low content of titanium oxid, and also by the absence of coal ac-
cumulation (Osipova, Belskaya 1967, 1370/). -
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At the beginning of the Protvinsky age the basin was highly
shallow. In its southern part calcareocus sediments were formed,
mainly of blue-green algae, and in the north-west primery dole-
mites accumulated. Later pure calcareous sediments became preva-
iled, inhabited by diverse fauns (brachiopods, corals, foramini-
fers, etc.) and many species appeared distributed all along the
seas of the Eastern Hemisphere (E}gantoproductus edelburgensis
(Phill.), Striatifera magna (Jan.) and others), that suggests a
wide transgression.

At the boundary of the Early- and Middle Carboniferous an
emergence of the central part of the Russian Platform occured,
and on the land, composed by carbonate reocks, proceeded both
karst processes and erosion as well as the forming of the profi-
le of weathering. In the second half ef\ the Bashkirian age in
the south of the Moscow syneclise a system of deep river valleys
was formed which were f£illed up by alluvial and lacustrine sedi-
ments in the Azovskaya time (Figs. 2 and 5). The beginning of
the Moscovian age was marked by a wide transgression. It came
from the east, but did not cover at once the whole territery,
and in the central part of which an island existed for a long
time (Fig.l2). The income of the terrigenous material proceeded
chiefly from the south-west, as evidenced by the distribution of
the coastal-deltaic sedimenta. On the remainder of the area sha-
llow~water marine, largely terrigenous sediments accumulated.

In the Kashirsky time the income from the land became less
intensive; calcareous sediments, inhabited by diverse benthos
accumulated in the sea; these sediments were periodically repla-
ced by legoon silty-clayey and dolomitic muds, nearly lacking
fauna. Wide distribution of chemogenous dolomitic and calcareous
sediments, as well as clastic calcareous ones, and the appearan-
ce of fluorite and sulfate minerals in ‘the sediments witness an
srid climate.

The greatest expansion of the basin, along with a qharp dec-
reasing of terrigenous material income, occured in the Podolaky
and Myachkovsky time, when all the territory was occupied by the
off-shore sea. The calcareous sediments of the latter were ‘inha-
bited by diverse brachiopods, foraminifers, bryozoans, corals
and other organisms. Environment close to a lagoon one, arose
much more rarely than in the Kashirsky time. Along the south-
western edge of the basin currents passed, and in their zone the
algae - bioherm-builders Ivanovia tenuissima Khwor. - were espe-
cially numerous in the Podolsky time, while in the Myachkovsky
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time - large colonies of rugose corals and other coelenterates
(Fig.13). At the end of the Myachkovéky time the basin of the
Moscow syneclise became isolated, which resulted in the disappe-
arance of numerous characteristic representatives of the Middle
Carboniferous feauna (the family Fusulinidae, the majority of co-
rals, etc.), and the accumulation of clayey-dolomitic lagoon se-
diments began.

The Late Carboniferous basin was inherited from the Middle
Carboniferous one, but its size, because of the general regressi-
on in the west, gradually decreased while the income of terrige-
nous material increased.

During the Kesimovian the territory under consideration was
covered by a shallow basin, where environment ‘close to the nor-
mal-marine were repeatedly changed to lagoon ones. At the begin-
ning of the Kasimovian (Krev&akinsky time) the shallow sea con-
ditions were stabilized, being appreciably different in sedimems
and the foraminiferal assemblage in various parts of the basin
(Fig.14). The most diverse benthos inhabited the zone of bottom
currents; here, earlier then in the remainder of the basin,new
species of fusulinide (Obsoletes obsoletus (Shellw.), and others)
appeared.’Southwards of the zone of currents (the stratotype area
near the town of Voskresensk) there was a region with limited
water-exchange inhabited by eurybiontic representatives of fora-
minifers and brachiopods. New species of fusulinids penetrated
here in the late Krevyakinsky time only.

During the Khamovnichesky and Dorogomilovsky time normal
marine environmenis prevailed, and the fauna was very sbundant
- and highly diverse. In the Yauzsky time the repeated periodical
changes were more frequent than in the previous phases of the ba-
sin development. It was a time of very shallow-water environment
with a regime very close to lagoonal one, when mainly chemogenous
muds accumulated. Under these conditions some representati-
ves of the benthos, for instance, many species of Triticites we-
re clearly stunted (Iveanova, Rozovskaye, 1967). During further
regression at the end of the Kasimo#ian, only clayey and dolomi-
tic sediments were accumulated, and the bottom organisms nearly
disappeared,

The Gzhelian, unlike the Kasimovian, is characterized by tra-
negrespive development of the basin. Its environments had very
much in common with the transgressive phase of the Kiddle Carbo-
niferous (Podolsky and Myachkovsky time). Widely distributed en-
vironments of a shallow sea with calcareous organogenous biodet-
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rital and foraminiferal sediments, periodically changed to con=-
ditiona close to lagoon ones, when chemogenous and organogenous
mude accumulated. Typical lagoons in the Gzhelian age arose less
frequently than during the Kesimovian, and, as a rule, their fo-
rmation coincided with an income of terrigenous material and the
extinction of life in the basin (Shchelkovskays, hialinnikovekaya,
Drezninskaya time). The maximum of the transgression of the Gzhe-
lian sea falls on the Amerevaky time (Fig.15), when all the ter-
ritory was occdpied»by an off-shore shallow ses, in which calca-
reous organogenous, more rarely chemogenous sediments accumula-
ted. The benthos was represented by all the main animal groups
and seemed to be the richest in the zone of currents, which is
revealed by the abundance and diversity of the genera and speci-
es among the fusulinids. Beyond this zone eurybiontic foramini-
fers predominated. In the gecond half of the Gzhelian age (Pav~
lovdpoaadaky and Noginsky time) the environment of off-shore sha-
llow sea in the western part of the basin was more often repla-
ced by a lagoon one. This led to an impoverishment of the speci-
fic end generic content of fusulinids which showed symptoms of
stunting, whereas in the basin itself variegated dolomitic muds
became widely spread.

All aforesaid shows, that during the Carboniferous the area
under consideration was generally occupied by shallow-water ba-
‘gins with conditions very close to normal marine ones. A large
basin of lagoonal type existed in the Tournaisian, later on the
:lagoon environments were of limited duration and did not cover
the whole territory.

A study of the sediments and the fauna of the most shallow-
water facies allows to reveal significant climatic changes, viz.
from an arid climate in the Tournaisian, to a humid tropical one
in the Middle, Visdan, a semiarid one during Early Namurian and
an arid in the Late Carboniferous epoch.

PART II
DESCRIPTION OF THE LOCALITIES
?T0 BE VISITED BY THE EXCURSION

The excursion will visit a number of outcrops and quarries
where different parts of the Lower, Middle and Upper Carbonife-
rous sediments can be seen (Fig.1l). The survey will generally
proceed in a stratigraphical sequence, i.e. from the transitional
Devonian/Carboniferous beds to the Upper Carboniferous inclusive-
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ly. The intervels of the sequences, not exposed by eutcrops and

querries, will be demonstrated by means of cores of apecial bo~

re-holes, which allow to trace the interrelation of ‘the formati-
6ns, seen in natural exposures and their facial changes,

LOCALITY1,. BELAYA GORA NEAR THE
TOWN OF PLAVSK
Tournaisian stage

Zavolzhsiy horizon and the lowermost part of the
Maleviksky horizon (Fig.l16)

The gection is located on the left bank of the Plava River
and begins with the Kudeyarovskye beds of the Famennian stage
(visible thickness 0.5 m) - firm dark dolomites with & charscte-
ristic fauna of brachiopods (Camarotoechia livonica (Buch.), etc. )

Ozerskaya formation. hember I. Layer 1. An interbedding of

light-grey and grey thin-bedded soft and compact dolomites (2.55
m)e

Layer 2, lassive firm yellowish limestone, in places dolomi-
tized, breccia-like, with interbeds showing numerous serpulae
and rare smell stromatolithes (0.85 m).

Layer 3. Alternating thin- and thick-bedded soft and more
compact light-coloured dolomites with beds of greenish-grey clays.
Large round nodular stromatolithes are characteristic (4.55 m).

iiember II. Layer 4. Interbedding of dark-coloured, firm, che-
rty, granular dolomites and dolomitized limestones and clays
(2,60 m).

wember III. Layer 5. Yellow-grey firm massive limestone, in
places brecciated, overfilled with serpulae and remains of Charo-
phyta; upwards it grades into thick-bedded dolomites and dolomi-
tized limestones (visible thickness 2.40 m). Interruption in out-
crop (7-8 m), and then:

Layer 6. Grey and light-grey thin-bedded limestones and dolo-
mites with thin clay intercalations. In the lower part a band of
black clay with plant detritus. Thin tortuous tracks filled up
by calcite (rhizoids ?); in the upper part small stromatolithes.
Serpulae, ostracodes (Eridoconcha socialis (Eichw.), a.o0.), fish
remains etc. (1.23 m).

Xhovansxie beds. Layer 7. Interbedding of light-grey, pink
and grey limestonss (some interbeds are dolomitized), and carbo-
nate clays; beds of creccis, of calcareous gravelstone and sand-
stone; on the bedding planes there are contraction-cracks, in the
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upper part Stigmaria-like textures. Ostracodes - Sulcella multi-
costata Pesn., Healdianella punctata Posn., a.o.; frequent cal-
cisphasrae: Calcisphaera iransparanta Reitl., Polyderma chovanen-
sis Reiti., Radiosphaera pondeross Reitl., a.0.; charophyta: gggf
riells prisca Bir., s.o0.; small foraminifers: Parathurammina pa-
ulis Bir., Rauserina notata Antr., a.o.; serpulae and fish rema-
ins (1.80 m).

Layer 8, Alternation of light-grey, pink and yellowish limes-
tonee, f rm aphanitic and soft clayey ones, with greenish and
brown c’.ays and marlas. Some layers are rich in clastic material;
breccia~-like zones, layers with thin traces, large rhizoides in
the upper part - Ostracodes - the same species as mentioned
in the layer 7, as well as Aparchites globulus Posn., Beyrichop-
818 chovanensig Sam. et Sm., and others; charophyta: Chariella
prisca Bir., Chovanella samoilovae Reitl. et Jarz., and others;
foraminifers: - rare Archaesphaera minima Sul., Rauserina compre-
88a Reitl., and others (2.65 m),

Layer 9. Alternating limestones, marls, and highly weathered
carbonate rocks; some limestones with breccia~like texture; some-
times with admixture of gravel. Organic remains - the same, but
less frequent (2.65 m).

Malevsky horizon. Bisphaera beds. Layer 10. Limestones firm,
pinkish~yellow, with clay gouges, with small brachiopods: Chone-
tes malevkensis Sok., Plicatifera fallax (Pand.), and others; os
tracodes: Paraparchites sublovicensis Posn., Carbonita malevken-
s8is Posn., and others; foraminifers: Bisphaera malevkensis Bir.,
Barlandia minima 3ir., echinoderms and bryozoans (1.0 m).

Cytherina beds. Layer 1l. Clay greenish, sticky, with pebble
and thin beds of biodetrital limestones. Brachiopoda:_Athyris pu
@chiana Vérn., Ambocoelia urei (Flem.), Punctospirifer malevken-
8is Sok., @.0.; ostracodes: - Carboprimitia alveolata Posn., and
others (visible thickness 2.50 m).

The overlying horizons "of the Tournaisian stage are badly ex
posed and will be demonstrated by a core of bore-holes.

LOCALITY2, BORE=~-HOLE No.1 ON THE
RIGHT BANK OF THE CHEREPET RIVER,
ABOUT 70 KE NORTH-WEST OF THE TOWAH
OF PLAVSK
(stratotype region of the Cherepetsky horizon)

. Erhe description of bore-hole sequences is given in a genera-
lized way, without detailed subdivision into individual layers]
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The bore-hole has penetrated:

1. Strongly cavernous unbedded sandstone-like dolomites with
fauna of brachiopods (Camarotoechia otrada Ljasch. and others),
typical for Kudeyarovskie beds of the Famennian sfage of the Cen-~

tral Devonian Field of the Russian Platform, The boundary is net
sharp. '

LOWER CARBONIFEROUS
Tournaisian stage

2+ Zavolzhsky horizon. a) Ozerskaya formation - dolomites
and gypsum. The dolomites from light-grey and dark-grey to black,
flaggy, clayey in different degree, irregularlykinterbedded with
gypsum. In the light-coloured dolomites there have been found os-
tracodes, and obscure worm traces occur (45.4 m). b) Khovanskie
beds are represented by light~coloured, nearly white chalk-like
dolomites. Ostiracodes, the remains of serpulae and stromatolithes
have been found. The lower boundary of the Khovanskje sediments
has been drawn conditionally (9. 20 m).

3. Malevksky horizon. Interbedding of clays and limestones.
The clays are bluish- and greenish-grey; the limestones are flag-
gy, partly recristallized, organogenous. Bedding planes show nu-
merous small brachiopods - Camarotoechia panderi (Sem. et Moell.),
Chonetes malevkensis Sok., ostracodes, as well as pebbles of mar-
ly limestone (11.5 m).

4. Upinsky horizon. A rather monotonous series of limeatones
with rare intercalations and gouges of greenish carbonate clays.
The limestones are light-grey, fine-grained, with frequent stylo~
lites, with fossils - mostly ae imprints and casts (gastropods,
brachiopods, ostracodes and serpulae). In the upper part - & cha-
racteristic intraclastic limestone (28.5 m).

5. Cherepetsky horizon. a) Ageevskaya formation - dark-grey
silty clays and clayey gilts with coalified plant remains and
concretions of pyrite (6.30 m). b) Chernyshinskaya formation.
Grey massive fine-grained limestones predominate, with an admix-

ture of biodetritus, pyritized at the top. They alternate

with darker, clayey, fine-biodetrital limestones, containing in-
tercalations of the laminated carbonate clay, overfilled with'de—
tritus, deformed shells and crinoid columnals. Fossils are rather
numerous in limestones as well. Rather badly preserved casts of
brachiopods ("Fusella" tornacensis (Kon.), etc.), gastropods and

bivalves, remains of corals, bryozoans and large crinoid colum~
nals have ‘been found (10 m).
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Visdédan stage

6. Malinoveky superhorizon. Uneven surface of the Chernyshin-
sky limestones. is overlain by sandy-clayey coal-bearing beds,
the lower larger part of which belongs to lMalinovsky superhori-
zon. They are represented below by dark-grey clays with concre-
tions and intercalations of light-coloured siderite; over them
- 1lie clayey silts with tracea of root-system of plants, and light-
grey semli-refractory clays with coalified fragments of plant tis-
sue. Higher up there is a coal seam 1.4 m thick, underlying dark-
grey clays with coal sheds, and silts. The sequence of Malinovs-
ky deposits is crowned by alternation of dark-grey silty clay,
8ilt and coal intercalations. Without any obvious boundary they

are covered by lithologically similar rocks of the Bobrikovsky-
horizon,

LOCALITY 3, GRYZLOVO COAL QUARRY
Visdan stage

Yasnopolyansky superhorizon (Fig.1l7)

The quarry is located 50 .km east of the town of Tula in the
stratotype region of the Bobrikovsky horizon and exposes rather
full séction'of the Yasnopolyansky deposits.

' Bobrikoveky horizon rests on uneven surface of carbonate
rocks of the Upinsky horizon (Tournaisian),

Layers 1-5. At the base there occur silty clays and clayey
8ilts (1-3 m), underlying coal seam of variable thickness 8aplit-
ted by clay partings. Coal is humic, chiefly dull, homogenous
(seam II). Sometimes coal restsnearly on carbonate Tournaisian
rocks, The coals are overlain by clays, silts and sands embedding
1-2 thin coal sheds. The thickness of the Bobrikovsky horizon in
major part of the quarry is 12-15 m.

A sublatitudinal belt of increased (25-30 m) thickness of the
horizon is located in the northern part of the quarry. The lower
part of the horizon is composed here by fluvial sands (Layer 1,
up to 20 m); the thickness of the coal sean abruptly decrease
(Fig.17, I). This valley-shaped belt shows in its marginal part
& trough-like subsidence of the coal Seamn; on the slopes of the
"trough™ the dip of the coal seam reach 10° and its thickness -
6 m, Besides a band of light sand separate a coal bped 1.6 @ thick
from the main body of the coal. The upper part of the horizon

shows one more cosl seanm up o 1.3 m thick; the total thickness
inzreaze up to 20 m.
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Tulsky horizon rests on the Bcbrikovsky one.with a washout,
but the interval is not always quite distinct. .

Layers 6-7. Basal light-grey loose silts (up t0°3 m) are fo-
llowed by irregulerly carbonaceous clay {(up to 1 m). In the "tro-
ugh" the thickness of the silts increases, and the clay grade in-
to coal 0.9 m thick.

Layer 8. Limestone, grey, somewhat clayey, fine-grained with
detritus and foraminifers, grading upwards into strongly clayey
variety and marl. Fossile: small. Schizophoria resupinats (Mart.)
Productus redesdalensis M.-W., Pugilus subscoticus Sar., badly
pregerved tenui-costate Gigantoproductus 8p., nautilids Thoraco-
ceras'sp., various conodonts Neoprioniodus tulensis (Pand. ), Zi-
gonodina levis Brans. et Mehl., etc. (2-3 m).

Layer 9. Clay, greenish-grey with pyrite inclusions and side-
rite concretions. Accumulations of thin-valved brachiopods (Pro-
ductus redesdalensis, Schizophoria resupinata, etc.) are see;.I;
the lower part. In places the oxidation of pyrite caused the sge-
condary reddish colour of clays. Thiclkness is up to 6 mn, and ad-
Jacent bore-holes - up to 8 m.

Yasnopolyansky beds are overlain by Jurassic (Bathonian-Cal-
lovian) continental brownish-grey silty clays with distinct hori-
zontal bedding. At the base they sometimes yield abundant frag.-
ments of coalified wood; a good imprint of Otozamites sp., has
been found. Higher upblie Quaternary sediments.

One should note the low diagenetic alternations of the Carbo-
niferous sediments, represented by unconsolidated sands and silts,
plastic clays, etc, By the degree of their alteration they are ve-
ry similar to Mesozoic sediments of the game region.

LOCALITY 4, GUROVO QUARRY
UPPER VISEAd AnD LOWER NAMURIAN (Fig. 18)

The quarry is located near the settlement of Novogurovsky, 35
km north-west of the town of Tula, on the left gide of the valley
of the Vashana River (right tributary of the Oka River) and some
17 km east of the town of Aleksin, where the stratotype sections
of the Lower Carboniferous sediments have been studied by M.S.
Shvetzov (1937, 1938, etc.). A quarry in the town of Aleksin,
which was studied by i.3.8hvetzov, was covered by a large land-
8lip some 20 years ago.

In the Gurovo quarry the Upper Viséan and Lower Namurian are
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exposed (from the Aleksinsky horizon to the lower part of the
Protvinsky horizon inclusively) as well as the lowermost part of
the Vereisky horizon of the Moscovian. The same part of the Car-
boniferous sequence, along with more lower horizons of the Visé-
an (Bobrikovsky, Tulsky and the lowermost part of the Aleksinsky
horizons), have been penetrated by the bore-holes sgveral kilo-
meters westwards.

Visdan 3tage

Oksky superhorizon. Aleksinaky horizon. Here the upper half
of the limestone member has been exposed.

Layers 1-3. Limestone, grey (when weathered yellowish-grey),
firm, granular, biodetrital and foraminiferal (type I by HeS.
Shvetzov). They form slabs 0.30-0.80 m thick, separated by in-
terbeds (0.05-0.20 m) of softer, somewhat clayey microlaminated
limestone (type II). In the lower part irregularly-rounded nodu-
les of light-coloured chert occur. This is a very characteristic
level, which can be traced for more than 300 km. Two metires be-
low the roof - a layer with horizontal stigmariae more than 1 m
long; the layer is penetrated by ferruginized rhizoids. The lat-
ters plerce through the limestone also from the uppermost layer
of the horizon, that is a thin (0.05-0.20 m) but persistent clay
band, yellowish-green downwards and coaly grading into sooty co-
al upwards.

The fossils are diverse; rock-building foraminifers: Archae-
discus gigas Raus., Globoendothyra globulus (Eichw. ), Bradyine
rotula (Eichw.), Eostaffella proikensis Raus., Endothyranopsis,
various Endothyra, Omphalotis, iMediocris, Palaeotextularia, ka-
rlandia, and others; sponges: Siderospongia sirensis Trd; corals
Syringopora reticulata Goldf., Lithostrotion junceum (Flem.),
Dibunophyllum sp., and others; brachiopods: Semiplanus sémipla-
vus (Schw.), Gigantoproductus submaximus (Bolkh.),_G.sinuatus
(Sar.), unidentifiable casts of gastropods, rare orthocone ce-
phalopods, fragments of crinoid columns, etc. In the microlami-
nated limestones - numerous Zoophycos.

Mikhajlovsky horizon, total thickness about 12,.5~13 m, by
the character of its rocks can be subdivided into three members.

Layers "4-10. Limestones grey, biodetrital and foraminiferal,
with intercalations of microlaminated limestone and subordinate
clay and sooty coal (up to several centimetres thick). In the
lower part there is an interbed of aphanitic yellowish limesto-
ne with numerous stigmariae, Above a clay layer the stigmaria -
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rhizophores penetrate the limestone for more than 1 m. At the top
there is a layer of limestone (up to the 0.50 m) overfillad;with
Gigantoproductus shells (about 5.5 m).

Layer 11. Limestones grey, firm, biodetrital-foraminiferal;
divided by interbeds of microlaminated limestone into beds 0.60~
2.0 m thick. At the base there are numerous shells of Gigantopro-
ductus showing both valves and orientated with the con;;x_sid—e_
downwards (about 5.0 m).

Layers 12-15. Biodetrital and microlaminated limestones with
soot intercalations. At the roof - a thick layer (over 1 m) of
dark aphenitic limestone, penetrated by rhizoids; it rests on a
very uneven surface and is underlain by a thin layer of plastic
clay. The upper boundary is uneven (2.0-2.5 m).

Fossils are more abundant than in the Aleksinsky horizon. In
all limestones of the type I foraminifers are found in masses
(Eostaffella ikensis Viss., Endothyranopsis crassa (Brady), Bra-
dyina rotula (Eichw.) and many others). Many brachiopods, espe-~
cially diverse Gigantoproductus (G.varians (Sar.), G.moderatus
(Schw.), G.giganteus \Mart.), G.crassus (Mart.), .striato-sul-
catus (ochw.), Striatifera striata (Fisch.), "Cleiothyridina® va-
riabilis (Moell.), Semiplanus mikhailovensis Sar,, and others;
corals: Dibunophyllum sp., Gangamophyllum sp., numerous Palae-

osimilia, large Lithostrotion, Lonsdaleia; there occur colonies of
chaetetids, remains of bivalves, gastropods (Euomphalus sp., etek

Venevsky horizon 8.5-3 m thick, is wholy formed of carbonate
rocks,

Layers 16-21. Limestones firm, light-grey or nearly white,
biodetrital and foraminiferal, usually with abundant remains of
the algae Calcifolium, well seen under the lense or even by naked
eye; sometimes intraclastic, where patches of firm grey limesto-
ne are irregularly distributed in a lighter and softer carbonate
metrix. By interbeds (0.05-0.10.m) of microlaminated limestone
they are divided into slabs 0.5-2.0 m thick. At some levels the
limestones are penetrated by caverns and are transformed into
"stone-lace"; along these layers there often arise subsidences.
5.5 m above the foot of the horizon there is a thin layer (about
0.15 m) of yellowish or grey aphanitic limestone, penetrated by
rhizoids of stigmariae. A thicker layer (up to 0.3 m) of limes~-
tone with rhizoids occur at the roof of the horizon (layer 19).
Along this layer, which marks a period of great shallowing of the
sea and can be traced for more than 200 km, the boundary between
the Venevgky and the Tarussky horizon is drawn,
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Fossils: rock-building foraminifers (the mejority of épecies
is common with the Mikhailovsky horizon; appearance of Hostaffe-
1lla tenebrosa Viss. is characteristic, Endothyranopsis sphaerica
(Raus. et Reitl.), Mikhailovella gracilis (Raus.) are frequent;
very abundant are the algae Calcifolium okense Schw. et sir. Mg-
crofossils are less frequent than in the ilikheiloveky horizon:
sponges - Siderospongia sirensis Trd.; chaetetids; corals: §Z£if
ngopora 8p., Lithostrotion junceum (Flem.), Koninckophyllum vol-
gense Dobr., Dibunophyllum bipartitum (Mc?Coy), Palaeosmilia
murchisoni E. et H.; brachiopods: Gigantoproductus striato-sul-
catus (Schw.), etc.; nautilioids (large Domatoceras sp.); gast-
ropods (Béllerophon sp.), and others.

Serpukhovsky superhorizon

Tarussky horizon. Layers 22-23. Limestones grsy, firm, bio-
detrital; by intercalations of carbonate clay they are divided
into slabs 0.25=0.5 m thick. At the top - a band of clay (0.10m)
with carbonate concretions. There occur chaetetids (laminar and
small subsphaeroidal colonies); brachiopods: Gigantoproductus
latipriscus Sar., and G.latiexpansus Sar; the:amount of foramini-
fers is legs than in the limestones of the Venevsky horizon; the
remaing of Calcifolium are very few (2.50 m).

Layers 24-27. Limestones yellowish-grey, argillaceous, with
shell detritus, with thin intercalations of carbonate clay; at
some levels with a great amount of traces of Zoophycos, etc. At
1.5-1.7 m below the roof - a layer of light-grey compact thin-
grained limestone with a large number of diverse shells of small
brachiopods - Schizophoria resupinata (Mart.), Martinia glabra
(Mart.?), Phricodothyris uniserialis E.Pavl., Productus concinnus
Sow., Antiquatonia costata (Sow.), A,khimenkovi (Jaa.), etc. The
foraminiferal assemblage is sharply—ampoverished - there predo-
minate small Propermodiscus krestovanikovi (Raus.), Neoarchaedis-
cus parvus (Raus.), zndostaffella parva (ioell.), Endothyra bra-
dyi Mikh., and others being prevailed; Calcifolium is absent.
The thickness is 5,50 m. The total thickne.s of thé Tarussky de-
posits is about 8 m.

Steshevsky horizon can be divided into three members. It be-
ging with:

Layer 28. A member of grey clayey fine-grained limestones,
alternating with clays. Within the quarry one can observe a tra-
hgjtion of clayey limestones and marls, very similar to those in
the region of the town of Aleksin, into somewhat clayey crinoi-
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dal limestones, characteristic for the sections situated east-
and northeastwards. The fossils are rather numerocus: in the clay-
ey- limestones: brachiopods "Fusella" russiensis (Schw.), Antiqua-
tonia costata (Sow.), Martinia glabra (Mart.), various Eomargini-
fera, etc., rarely small solitary corals (Enniskillenia sp.),
;;E—very rarely - small (about 0.5 cm) blastoids Orbitremites de-
rbiensis musatovi Arendt and sponges Palaeacis sp. Single forami-
nifers: Neoarchaediscus parvus (Raus.), Propermodiscus krestovni-
kovi (Raus.), Ehdothyra 8p., liediocris sp. In the crinoidal lime-
;;;;;s predominate "Fusella" sp., large Schiiophoria resupinata
(Mart) and Antiquatonia, sometimes Gigantoproductus sp. occur.
Large solitary corals have been found (Caninia inostranzevi
Stuck., a.0.) as well as various bryozoans, and leeth of Ctena-
cantus sp. The thickness varies from 2.5-3 m to 4.5 .m in the cri-
noidal variety.

Layer 29. Clays dark-grey, when in moist condition - nearly
black, in the lower part of a distinct cherry tone, plastic, with
concretions of light-grey siderite, at some levels with a great
number of shells of not diverse brachiopods (markedly there pre-
dominate Eomarginifera lobata (Sow.), E.longispina (Sow.), Com-
posita ambigua (Sow.)), and fénestrate Eslonies of bryozoanzj_E;
the upper part of the member clays light-grey, non-plastic, loo-
king like cardboard. An analysis of the clay minerals has shown
a high content of palygorskite. Fossils are very few - Lingula
elliptica Phill., fish remains, and others. In a bore-hole loca-
ted westwards this member shows two interbeds with corals Diphy-
phyllug_sp., a.0. The thickness is up to 10 m,

Layer 30. Alternating beds of dolomite, light-grey, clayey,
fine-grained, 0.4-0.8 m thick, and less thick (0.2-0.6 m) grey,
non-plastic palygorskite clay. Fossils are very rare - Lingula
8p., Eomarginifera 8p., poorly preserved fenestrate bryozoans
(up to 3 m).

The total thickness of the Steshevsky deposits is about 17 m

Namurian stage

frotvinsky horizon and Vysokovskie beds. Only the lower part
of the Protvinsky Lorizon is exposed; the overlying beds hafe be-
en destructed oy the pre-Bashkirian or pre-Vereysky washouts, .

Layer 31. At the base - yellow-brown cherts (silicified li-
nestone), higher up - limestone firm, yellowish-white, fine-gra-
ined; the upper 0.6-0.7 m is penetrated by caverns, filled up
with dark-red clay (ancient karst). Fosgil remains are rather
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numerous: brachiopods: Antiquatonia abrami Sar., A.kremenskens]
Sar., etc.; foraminifers: Bostaffellina proivae (Raus.), E,pars
protvae (Raus.), Eostaffella mosquensis Vies., Asteroarchasdis-
cus baschkiricus (Krest. et Theod.). Many oncolithes Sculponea
protvinica E. Rad. ("Osagia" by previous authors) (up to 1.5 m)

Layer 32, Clays very plastic, light-coloured (pinkish, gree
nish etc.), full of fragments of limestone similar to the unde:
lying rock; the surface of these fragments bear clear signs of
solution (2.5 m).

MIDDLE CARBONIFEROUS
Moscovian stage

Vereysky horizon. Layers 33-34, On a very uneven surfack -
sands greenish-grey, inequigranular, polymictic, of changeable
thickness - 0.60 and more; they are covered by brownish-red sil
clays up to 2.5 m thick.

Higher up lie sandy loams and boulder clays -~ Quaternary se
diments.

LOCALITY 5 OUTCROPS ON THE LUGZHA
RIVER NBAR THE VILLAGE OF KREME K-
SKOYE (Fig.19).

On the Luzha River (right tributary of the Protva River) ne
tho village of Kremenskoe is situated one of the best and fulle
sections of the Protvinsky horizon in the southern part of the
Moscow syneclise (the visible thickness is up to 15 m).

The lowermosit part of the horizon is not outcropping here.
Correlation with other sections of this region, where the boun
ry beiween the Stesheveky and Protvinsky horizon is seen, show:
‘that here has not been exposed a member up to 5 m thick, forme
‘by light-coloured laminated aphanitic (algal) and fine-grained
biodetrital limestone with subordinate interbeds of variegated
clay. The outcrops are located along the banks of the river an
begin from the water line. The lower part of the sequence is be
seen on the right bank; the higher layers crop out on both ban}

LOWER CARBONIFEROUS
Namurian stage

Protvinsky horizon. Layer 1. At the base - grey, rather cl
ey laminated fine-grained limestones, with traces of Zoophycos

etc.; higher up layers of limestone, sometimes silicified (ﬁ 8
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.1d bed of black chert about 0.20 m) alternate with noet very pla
itic yellow and violet clays containing carbonate concretiens,’
‘emains of lingulids and other small brachiopeds, fenestrate gnd
‘amose bryozoans, fish teeth, etc. (visible thickness is 3.5 m).

Layer 2. Limestone yellowish, fine-grained, thinly laminated,
ith thin intercalations of yellow, not plastic clay. In the mi-
dle - a bed about 1 m thick of silicified limestone;  the conc-
etions of yellow-brown chert are of odd outlines (2.7-2.8 m) .

Layer 3. Limestone yellowish, massive, with small caverns fi-
e-grained with shell detritus (1.80 m).

Layer 4.‘Limestonea, thin-bedded, clayey, sometimes nedular,
artly silicified, grading into atony non-plastic clay. This me-
ber is less resistent against weathering and forms niches in the .
uterops (up to 1.6 m).

Layer 5. Limestones massive, firm, white and yellowish-white,
ine-grained and biodetrital with foraminifers. At one level 1i-
estones thin-laminated with clay interbeds. In the upper part
hey are penetrated by solution caverns - traces of the ancient
arst. In places with numerous shells of brachiopods, crinoid co-
umnals, and others. This layer has yielded the majority of foa-
ila (5.50-6.0 m). '

Fossils: diverse, but not very abundant foraminifers Endo-
iyranopsis spheerica (Raus. et Reitl.), Eostaffellina decurta
Raus. ), E.protvas \Rana.),,gyparlprotVle (Raus.), E.subsphaerica
‘an. ), Pseudoendothyra, Globoendothyra globulus (EI;hv.), Brady-
12 ex gr. cribrostomata Raus. et Reitl., and many others. 75&5&;
e brachiopods very characteristic are the gigantoproductus - G.
‘otvensis (sar.), G.latissimus (Sow.),.gflatiexpnnsui Sar., as
1l as Antiquatonia kremenskensis Sar., A«abrami Sar., there oce
r Pugilus moshkovensis Sar., Antiquatonia costata (SOw.), ggg:

ctus concinnus Sow., Cleiothyridina (?) sp.; Compogita ambigua
ow. ), Brachythyrina pinguisiformis Semich,,

"Pusella" pseudo-
igonalis (Semich.), Chonetes dalmanianus (Kon.), rarely - Stri-

ifera megna (Jan.), Syringothyris cuspidata (Mart.), etc.; in
e clays -.Lingula sp. There have been also fo
stella schwetzovi Sch, -Nest., Rhombopora variaxis Sch.-Néat.,
c. ), bivalves (Allorisma, Schizodus), gastropbds. crinoid colu-

als and fragments of columns, fish teeth, diverae conodonts, os-
icodes, etc.

und bryozoans (Fe-

‘Upstream from the outcrops of the Protvins
t bank of the Luzha
sands are exposed,

ky horizon, on the
River Quaternafy‘calcareoua tuffa, covered
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LOCALITY 6, THE RAVINE NEAR THE

VILLAGE OF VYSOKOYE, RIGHT BANK

OF THE SKNIGA RIVER, TO THE SO -
UTH OF THE TOWN OF SERPUKHOV

MIDDLE CARBONIFEROUS
Moscovian stage

At present on a small part of the slope of the ravine, cove-
red by forest, only the middle part of the Vereisky horizon is
outcropp M.S.Shvetzov (1937) gives a fuller sequence of this out-
crop -~ beginning with the boundary with the Protvinsky horizon of
the Tower Carboniferous. Above the water-edge was then seen (Fig.
20): ,

Vysokovskie beds. Layer 1. White kaolinite clay with eroded
blockas of Pretvinsky limestone (visible thickness 0.9 m).

Vereisky horizon. Shetskaya formation. Layer 2. Sand clayey,
compact, red, with two micaceous-clayey interbeds (1.4 m).

Layer 3. Clay arenaceous, violet (1.4 m).

Layer 4. A marly finely-arenaceous rock, variegated, yello-
wish anu pink, micro-laminated, with an irregular cross- and len-
ticular bedding and minute washouts (0.35 m).

Layer S5e Limestone dolomitized, yellowish and pinkish, friab
le strongly sandy, with banks of Flexaria russiensis E. Sem. and
angular pebbles of white limestone (0.2 m).

Layer 6, Sand, brownish-red, clayey, with sloping cross-bed-
ding, lenses of clay and gmell fish teeth (Streptodus sp. ) and
other anidentifiable organic remains (0.4 m).

At present the overlying Alyutovskaya formation, can be seen

Layers 7-10. A series of sands and poorly consolidated sand-
stones, brightly coloured, reddish (brown-pink, orange-red, crim
son-red,etc.), clayey, from fine-grained to medium-grained, po-
orly sorted, either thinly horizontal bedded, or cross-bedded,
quartzy and quartz-~feldspathic, with accumulations of mica scale
along the bedding planes: in the lower part (3.5 m) small (1-1.5
em), rounded fragments of claystone occur (8.6 m). »

Layer 1l. Sand pinkish- and brown-yellow, fine-grained, with
mica and grains of dark-coloured minerals, below - with thin ho-
rizontal interbeds of tobacco-yellow and bright violet colour,
with lenticules and rounded fragments (in the form of an inter-

rupted chain) of clay, cherry coloured or brown (0.5-0.8 m)
Layer 12. Sand yellowish-pink and tobacco-yellow, fine-grai-
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ned, clayey, with an indistinct cross-bedding, quartz-feldspa-
thic, micaceous; above and below with thin interbeds (0.5-1 cm)
of bright bluish-green and crimson clay (0.8 m).

Layer 13. 3ilt yellowish-pink, greenish-grey and violet, cla-
yey, micaceous, with nodules of fine-grained carbonate sandsto-
ne (0.5=0.6 m).

Layer 14. Talus (fragments of carbonate rocks in an clayey-
carbonate matrix - 0.15 m).

15, Soil (0.5 m).

Ihe layérs 11-13 are somewhat deformed by landslipsa.

As the sediments of the Middle and Upper Carboniferous are
exposed in numerous small quarries, now mogtly abandonéd, the se-
quence will be demonstrated chiefly by cores of four specially
drilled bore-holes. The locations of the bore~holes are shown on
Fig.2. Pigs.5 and 6 show the intervals penetrated by each bore-
hole.

LOCALITY 7, BORE-HOLE No. 4K, THE
VILLAGE OF KIYASOVO, 80 KM SOUT H-
SOUTHEAST OF MOSCOW

MIDDLE CARBONIPFPEROUS
Moscovian stage

The bottom of the bore-hols exposes Lower Carboniferous depo-
sits - dark-grey clays of Steshevsky horizon and overlying gree-
nish-yellow clays with lenses of limestone, containing Semiplanus
8p., Brachythyrina sp. and other brachiopods, echinoderms, fish
teeth (about 4.5 m).

Vereysky horizon (24 m) is represerited by a very typical se-
quence:

1. Shatskaya formation (2 m). Limestones grey and greenish-
grey, fine-grained to micro-grained, sometimes with fragments of
chert and limestone, at the base rich with remains of echinoderms
brachiopods and pelecypods.

2.Alyutovskaya formation (18 m): a) clays red-coloured and
green, with limestone interbeds, containing brac¢hiopoda, bryozo-
ang, echinoderms, and fusulinids; b) limestone fine-grained,
biodetrital, silicified, with abundant foraminifers; c)member of
sands, similar to that outcroping on the Skniga River (loc.6, la-
yers 7-12), red-coloured, clayey, quédrtzy and quartz-feldspathic,
in the basal and upper parts fine-grained, in the middle part fi-
ne-grained and medium-grained; d) clay non-carbonate, thin-bedded.
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3. Ordynskaya formation (4 m): a) limestene strengly arenace-
ous, -with diverse fossils; b) clay non-carbonate, red-coloured,
and c¢) dolomites clayey, spotted, with rare solution casts along
the shell detritus.

Kashirsky horizon (67 m) is divided into three parts, corres-
ponding to local biostratigraphic zones, and into six formations.

Lower part (23 m). 4. Polustovogorskaya formation (6 m): a)
alternation of green and violet carbonate clays and clayey lime-
stones with fossils; b) clays non-carbonate, red-coloured, and
spotted dolomites.

S5.Narskaya formation (17 m): a) repeated alternation of clay-
ey and biodetrital limestones, and dolomites or micro-grained 1li-
mestones; one can define three members, in each of them the lewer
and middle parts being the richest in.fossils. On the whole, up-
wards the role of pure fine-grained and biodetrital limestones’
with foraminifers increases.

liiddle part (24 m). 6. Khatunskaya formation (7 m) - red-co-
loured, chiefly clayey rocks: a) alternating thin layers of browr
clay and white limestones with fessils (echinoderms, brachiopods,
foraminifers, pelecypods, etc.); b) clays red and crimson, more

or less arenaceous; c) limestone micro-grained, with gastropods
and pelecypods.

7. Lopasninskaya formation (17 m): alternation of layers of
various limesiones - clayey, micro-grained, biodetrital, and in-
terbeds of dolomite.

Upper part (20 m). 8. Rostislavlskaya formation (7 m): a) 1li-
mestone greenish-grey, biodetrital, with fragmenta of micro-grai-
ned limestone and with lemses of clay; b) cldy spotted, mainly
brown and crimson-red, irregularly silty; e)ﬁlternation of red
clay and greenish-grey silt, in places crossrbedded.

9.5medvinskaya formation (about 13 'm): ax dolomites clayey,
pale, pelitomorphic, and dolomitic marls lacking foagils; three
thin bands of clayey limestone, containing remains of echinoderm
brachiopods, bryozoans; pelecypods and gastropods.

The boundary with the overlying Podolsky horizon is fall on

the weathering zone and may be better observed in the bore-nole
No.5-K (the village of Korenevo).
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LOCALITY 8 BORE-HOLE No. 5-K, THER
VILLAGE OF KORENEVO, 30 KM EASTOF
HMOSCOW

MIDDLE CARBONIFEROUS
Moscovian sta g e

Kashirsky horizon. Only the upper part (21 m) has been penet-
rated.

l. Rostislavlskaya formation (5 m). By comparison with the
sequence of this formation as seen in the bore-hole No.4-K (.8,
8 - ¢), the amount of terrigenous material decreages. The bore-
hole penetrated: a) alternation of lilac clays and fine-biodetri-
tal limestones with admixture of silt, with fossils; b) pale naris
and dolomites, with admixture of silt,

2. Smedvinskaya formation (16 m) retains its appearance. It
L3 formed by clayey dolomites and dolomitic marls, in the lower
art with intercalations of clay, and in the middle and the upper
mes with interbeds of limestones. Pseudostaffella larionevae mo-
lquensis Raus., Hemifusulina gubrhomboides Raus., etc. occur,

Podolasky horizon (33 m).

3. Vaskinskaya formation (14 m): a) conglomerate of fragments
f micro-grained limestone in a clayey-carbonate matrix; b) clay-
Y limestones and marls, greenish and pinkish, with diverse fos-
ils - Fusulina elschanica Putrja et Leont., F.elegans var. deve-
a2 Raus., Hemifusulina bocki Moell., etc.; c)*;lternation of 1i-
;stones of various types - irregularly clayey fine-grained, fine
iodetrital, and crinoidal ones; there is a band of cohglomerate.
'ossils are represented by brachiopods, bryozoans, gastropods,
elecypods, rare fusulinids - Fusiella praetypica Saf., F.pulche-
la 3af., etc., and solitary corals; a) dolomites massiv;: gree-~
ish-grey, with a band of line biodetrital limestone, with frag-
ents of limestone at the bage,

4. Ulitinskaya formation (11 m): a) a thin band of marl, gre-
nish-grey, with orachiopods and foraminifers - Fusiella typicg
ee et Chen, and others, at the roof - foliaceous clay; b) limes-

one massive, white, fine biodetrital ("milky sfone"). with abun-
ant fossils (gastropods,

brachiopods, solitary corals, foramini-
‘ers Endothyra sp., Globivalvulina 8p., pelecypods,'etc.), thin-
edded upwards; c) algal limestone, heterogenous, micro-grained,
ith borings‘and with small foramini

fers; d) clayey limestone, fi-
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ne biodetrital, with chert fragments and intercalations, with Fu-
sulinella praebocki Raup., Fusulina elegans Raus. et Bel,, etc.;
e) dolomite massive, clayey, blue-grey, micro-grained.

5. Shchurovskeys formation (8 m): a) clayey limestones and
‘marls, with lenses of crinoidal limestone, with abundant and di-
‘verse fossils - Fusulina elegans Raus. et Bel.,_g:ulitinensis Ra-~
us., etc.; b) limestone biodetrital, with lenses of crinoidal one
and fragmenis of brachiopod shells, with Fusulinella vozhgalensis
Saf., F.bocki Moell., Pusulina innae Ros., ¢) dolomite clayey
with rare crinoid detritus and with a band of biodetrital limes-
tone.

Myachkovaky horizonv(21 m)

6. Novlinskaya formation (11 m) is nearly all frrmed (layers

13 and 15) of limestones, white, fine biodetrital, with abundant
snd diverse fossils, with several biomorphic interbeds in which
fusulinids are concentrated: Fusulinella bocki Moell., P.bocki
var. gaueiscgtuta Raus, et Bel., F.mosquensis Raus. et-Saf.,J&
rara Schlyk., Fusulina elegans var. devexa Raus., etc., solitary
and colonial corals, brachiopods, echinoderms, etc. In the middle
of tho'fbrmation a layer is seen of clayey dolomite, silicified,
with rare casts of soluted detritus. The formation is crowned by
a layer of limestione, micro-grained, cavernous, with worm traces,
with Pusulinella bocki Moell., F.pseudobocki Lee et Chen, P.mos-
quensis Raus. et Saf. v

7.Peskovekays formation (10 m): a) conglomerate, formed of fra-
gments of chert and carbonate rocks in clayey-celcareous ma~
_trix; b) limestones white, biodetrital with foraminifers Fusuli-
nella mosquensis Raus. et Saf., Fusulina cylindrica Fisch., bra-
chiopods, solitary corals, the remains of echinoderms, and others;
there is a characteristic band of biomorphic crinoidal-~fusulinid
itmestone with FPusulina cylindrica  and Fusulinella podolskensis
Raus.; c) violet marl, sandy, with fragmentas of chert and quartz:
d) fine biodetrital limestone with remains of crinoids, gastro-
pods, foraminifers Bradyina sp., Tuberitina 8p., brachiopods,
etc.; e) dolomite clayey, micro-grained, unfossiliferous.

UPPER CARBONIFEROUS
Kasimovian stage

Krevyakineky horizon (20 m). 8. Suvorovskaya formation (3.50
m) begins with an alternation of gpotted dolomites and clayey 1i-
mestones with brachiopods, echinoderms and pelecypods, and ends.
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with heterogeneous "conglomerate-like" limestone with pelecy-

pods, gastropods and algal boringa.
6. Voskresenskaya formation (16.5 m) can be subdivided inte
three members. The lower member is formed downwards by (a) car-

bonate quartzy sandstone and thiniy alternating marls and clayey
limestones with echinoderms, brachiopods, pelecypods, foramini-
fers, and upwards - by (b) fine biodetrital liﬁestono. more mag-~
sive, with diverse fossils. Both the second and the third mem-
bers begin with thinly alternating marls and limestones with fa-
una, and are ending with spotted clayey dolomites or dolomitic
marls, chiefly red-coloured, nearly lacking fossils. In the last
member these rocks predominate,

Khamovnichesky horizon is represented here by its lower
part only (Ratmirovskaya formation, 6 m). This is an alternation
of clayey and fine biodetrital limestones, marls with shell det-
ritus, and organogenous limestones with abundant fusulinids, bra-
chiopods, bryozoans and remains of echinoderms.

LOCALITY 9. LIMESTON E QUARRY NEAR
THE GORKI LENINSKTI YE, 35 KM T0 THE
SOUTH OF MOSCOW

iIDDLE CARBONIFEROUS

"Moscovian sta ge

Podolsky horizonm. Shehurovskaya formation. Layer 1, Yellowish
and white thick-bedded limestones, fine biodetrital with crinoia
columnals, gastropods and brachiopods; bands of greenish-grey ca-
rbonate clay (0.1 m) and foraminiferal limestone (0.1 m); visible
thickness 2.6 m.

Layer 2. Grey dolomite with yellowish spots, fine-grained to
micro-grained, cavernous (0.4-0.5 m; talus 0.8 m),

Myachkovsky horizon, Novlinskaya formation.

Layer 3. Limestones white with ochreous spots, in thick sla-
bes, fine-biodetrital, porous, with crinoids, brachiopods, fora-
minifers - Pusulinells bocki Moell., etc., corals and other fog-
sils. Common are: Petalaxis atylaxis (Trd), Lonsdaleastraea fre-
islebeni (Stuck.), sponges, chaetetids, Choristites sowerbyi iiii%
Proteguliferina mjatschkovensis (Ivan.), Archseocidaris rossica
(Buch), Platyplateium sp. There are two bands (up to 0.4 m) of
biomorphic limestone, In the lower part (0.5 m) the limestone ig .
grey, more compact, with nodules of black chert (6.2 m;talus 0.5 i)

Layer 4. Dolomite grey and yellowish, at the base (0.8 m)
with indistinct detritus, porous, containing silicified crinoid

columns; higher up (0.5 m) - micro-grained, compact, with uncle-
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ar ferrugination along the beddiﬁg surfaces, and with the manga-~
nese oxid (1.3 m).

' Layer 5. Limeatone porous, with leached shell detritus, at
the base ﬁith clay intercalations, higher up - fine- and medium-
grained, with echinoderms, brachiopods and corals, with lenses of
crinoidal and crinoid-brachiopod limestone; contains two bands
(0.2-0.4 m) of porous limestone with especially abundant corals,
foraminifers and other fossil (3.8 m; talus 1.2 m).

Peskovskaya formation, Layer 6. Dolomite yellowish-grey, fi-
ne- and micro- grained, compact, at the roof with leached detri-
tus of echinoderms (0.8 m).

Layer 7. Limestone white, thick-bedded and medium-bedded, fi-
ne- and medium-biodetrital, with various fossils; in the lower
part - a band of limestone, greenish-grey, with clay gouges (up
to 0.2 m), and intercalations of fusulinid-crinoidal limestone
(0.4 m) with Meekopora sellaeformis (Trd), Choristites mosquen-
8is Piach. and other fossilg (4.1 m).

Layer 8. Limestone greenish-grey, clayey, in thin plates, with
lenses of greenish-grey marl (0.6 m).

Layer 9. Dolomite yellowish-brown, micro~-grained, slightly
clayey, with pores of leached detritus of echinoderms and small
foraminifers (0.5 m).

Sometimes over the dolomite in the upper part of the scarp
one can see:

UPPER CARBONIFEROUS S
Kagimovian sta g e

Krevyakinsky horizon. Layer 10. Limestone pinkish-violet and
greenish-grey, clayey, fine-biodetrital, with brachiopods and
echinoderms, with thin intercalations of_greenish clay (0.4 m).

In the upper scarp of the quarry in a small plote above the
talus (1.0-1.2 m) one can gee:

Layer 11, Limestone light-grey, heterogeneous, cavernous, la-
rgely fine-biodetrital, with patches and intercalations of micro-
grained, small-foraminiferal, gastropod, and crinoid varieties
(1.4 m).

Layer 12. Clay reddish-violet and greenish-white, calacareo-
us, with sand and gravel grains and fragments of quartz,
nes, rolled crinoid columnals and shell detritus (0.6 m),

Layer 13. Alternation of (a) limestones white,
coarse-detrital, with crinoids and small
and pebbles of dark limestone,
138
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lomitized; and (c) clays, violst amd greenish, with lenses of cri-

noidal limestone and with calcareous crumbles (1.1 m). Possile:
Choristites @owerbyi Pisch., Neochonetes carboniferie (Keys.),

" Kozlowskia borealis‘(Ivan.). etc,

LoCALITY 10. BORE-HOLE No.6~K, 1.5 KN
NORTH OF THE GZHEL R A ILWAY-STATION N
NEAR THE CLAY QUARRY

Under Quaternary sediments (up to 5 m) the lower part of the
Gzhelian stage, the whole Kasimovien stage and the major part of
the MyachkovBky horizon are exposed. The white Myachkoviky»MJsli-
Ve organogenous-detrital limestones with traces of washout in the
roof are overlain by:

UPPER CARBONIFEROUS

Kasimovian sta g e

Krevyakinsky horizon (9 m). 1. Suvorovskaya formation (6 m).

At the base - an alternation of variegated marls and olayey
biomorphic-detrital limestones with abundant crinoids, brachio-
pods and small foraminifers. The formation is crowned by a white
limestone of a heterogenous structure, locally micro-grained,
with algal borings, lenses of biodetrital and biomorphic limesto-
nes,

2. Voskresenskaya formation (3 m) . At the base - alterna-
ting clayey biomorphic and detrital limestones and clay contai-
ning abundant brachiopods, fusulinids and bryozoans, The formati-
on ends with a variegated clayey dolomite and dolomitic marl.

Khamovnichesky horizon (15 m). 3. Ratmirovskaya formation {3
m) begins with a band of ailt; overlain by variegated clayey bio-
detrital limestones with echinoderms, small foraminifers, fusuli-
nids - Fusiella lancetiformis Putrja, Montiparus montiparus (Eh-
renb, ), brachiopods - Kozlowskis borealis (Ivan.), Linoproductus
ggggrlineatuq Ivan., and others, and pelecypods. The limestones
grade upwards into a white limestone, fine-biodetrital, micro-
grained, with rare casts of gastropods and traces of mud-eaters.

Neverovskaya formation (11 m). In the lower part predominate
slightly clayey variegated (pinkish, greenish) organogenous lime~
stones, upwards alternating with violet and green clays. At its
base the limestone is chiefly with echinoderm and gastropod det-
ritus, higher up it becomes crinoidal-algal and c¢rinoidal-fugulj-
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nid. The formation is crowned by violet dolomites and clays with-
out fauna, with interbeddingas of detrital limestones.
Derogenmilovaky herizon(13 m). 5. Perkhurovskaya formation (6m)
At the base there lies a member of alternating greenish-grey po-
lydetrital and biomorphic limestones, clays and marls; among the
fossils most abundant are brachiopods, bryozoans, foraminifers -~
Triticites (Triticites) acutus Dunb. et Condra, T.(T.) zhukovs-
kensis Ros., T.(T.) devexus Ros., and crinoid detritus, partly
replaced by black chert. In the white porcellaneous micro-grained
limestone crowning the formafion, cagsts of gastropods, tenui~cos-
tate brachiopods and remains of algae are recorded. This limes-
tons, as well as analogous rocks in the Krevyakinsky and Khamov-~
nichesky horizons, serve as a marker bed. ’

6. Meshcherinskaya formation (8 m) commences with alternati-
on of clayey crinoidal limestones and marls, with brachiopods and
fusulinids. In the upper part of the formation there are red and
green clays with very rare jmprints of fenestrate bryozoans and
brachiopods.

~ Yauzsky horizon (16 m). 7. Izmailovskaya formation (8 m). The
most part is formed of micro-grained limestones, often cavernous,
with bands of fine-biodetrital ones. In them dispersed are a few
casts of gastropods, foraminifers Triticites (Triticites) irre-
gularis (Schellw.), T.(T.) zhukovskiensis Ros., algae.
- 8, Troshkovskeya formation (8 m). The lower part is represe-
nted by white fine-grained and micro-grained limestones with in-
tercalations of biodetrital limestone and with fragments of so-
litsry corals, gastropods, brachiopods Kozlowskia borealis (Ivan.
Lissochonetes geinitzianus (Waag.), etc., and foraminifers. Up-
wards the limestone becomes more clayey, dolomitized and conta-
ins only caste of gastropods and foraminifers. The formation end
with brick-red, unbedded clays with powdering of silt, and dolo-
mitic marls with contraction cracks.

n

Gzhelian stage

Rusavkinsky horizon consists of two polycyclic formations.

9. Rechitskaya formation (13 m) is represented by biomorphic
detrital.limestdnes, forming the lower parts of the elementary
cycles., The latter are crowned by micro-grained, slightly clayey
dolomites with thin intercalations of detrital limestones. In tt
organogenous varieties of the lower half of the formation most
common are remains of algae (borings, tubes), casts of gastropod
pelecypods, foraminifers and echinoderms. In the upper half pre-
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dominate fusulinids - Triticites (Triticites) rossicus (Schellw.),
T.(T.) paraarcticus Raus., brachiopods and bryozoans. The strato-
;}ﬁz.section and the fauna of the Rechitskaya formation may be
.inspected in more detail in the quarry near the Gzhel railway-
gtation (locality 11).

10. Shchelkovskaya terrigenous formation (14 m). The basal
parts are formed of polydefrital clayey wavy-bedded limestone,of-
ten with brachiopods and fusulinids (the same as in the. Rechits~
kaya formation). Higher up there lie green clays with the remains
of plant tissue, imprints of bryozoans and brachiopods. The clays
are followed by a member of alternating thin beds of variegated
quartz-feldspathic sandstones and comparatively thicker red-co-
loured unbedded unfossiliferous clays. The stratotype section of
the Shchelkoveskaya formation can be examined in detail in the qu-
arry near the Gzhel.

LOCALITY 11. STRATOTYPE SECTIONS

OF THE LOWER PART OF THE GZHELIAN

STAGE IN QUARRIES NEAR THE GZHEL
RAILWAY-STATION

11 a. The quarry south of the Gzhel railway-station. In this
quarry the lowermost part of Gzhelian (Rechitskaya formation of
the Rusavkinsky horizon, about 7 m thick) is exposed. The fauna
from this locality was described by S.N.Nikitin and served him as
a basis for the establishing of the Gzhelian stage. From the bot-
tom upwards in the quarry one can see:

UPPER CARBONIFEROUS

Gzhelian stage

Rusavkinsky horizon. Rechitskaya formétion: Layer I. Limesto-
nes white, slightly clayey, fine-detirital, with abundant small
/solitary corals, gastropods, bryozoans, algae, often with small
foraminifers, detritus of echinoderms and brachiopods (with shells
partly replaced by chalcedony), with round large concretions of
chert (2.5 m). ’

Layer 2. Limestones white, micro-grained with dispersed det-
ritus of crinoids, brachiopods, fragments of algae, with traces
filled up by pellets (0.7 m).

Layer 3. Dolomites yellow-brown, fine-grained, with abundant
casts of gastropodas, small foraminifers, with basal band of clay,
containing fragmeuts of carbonate rocks (1.1 m).

Layer 4. Limestones and epigenetic dolomites, partly recrys-
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talligzed, fine-grained, with gastropods, brachiopods, bryozoans,
trilobites, small foraminifers (textulariids and fusulinids)
(1.2 m),

Layer 5. Limestones Yellow, fine-grained and micro-grained,
with solitary corals and other fauna, and with algae (1.6 m).

In the layers 4 and 5 fossils are distributed irregularly.
There have been found fusulinids: Quasifusulina longissima (Mo-
ell.), Triticites (Triticites) rossicus (Schellw.), T. (Rause-
rites) paraarcticus Raus.; rugose corals: Gzhelia roulleri Stuck,,
Paseudobradyphyllum nikitini (Stuck.); a large number of bryozo-
ang; brachiopods: Chonetinella uralica (lioell.), Neochonetes dal-
manoides -(Nik.), Lissochonetes geinitzianus (Waag.), Waagenocon-
¢he humboldti (Orb.), Calliprotonia fagciata (Kut.), "Buxtonia®
subpunctata (Nik.), Linoproductus lineatug (Waag. ), Chaoiella bo~
liviensis (Orb.), Neospirifer postsiriatus (Nik. ), Choristites
Supramosquensis (Nik.); gastropods - Omphalotrochus rosgsicus
Lich., and many others.

Locality 11 b. The terrigenous sequence of the overlying
Shchelkovo formation is exposed in another quarry north of the
reilway-atation Gzhel, where from below one can see:

Shchelkovskaya formation, Layer 1. Clay red, 8ilty,
with bands of quartz-feldspathic silt (3.0 m).

Layer 2. Dolomitic marl, fins-grained, with bands of clay and
variegated calcareous silt (1.2 m).

Layer 3. Clay red, green, spotted, thin-bedded, with lenses
of clnyéy biotit-quartzy silt. At the roof it grades into feld-
spathic silt, gresnish~-grey, with calcareous matrix (2.5 m),

Layer 4, CIiy 8ilty, red, with glauconite, with frequent len-
ses of qgnrtz-feldapathic 8ilt, at the rocf cross-bedded silt
(1.0 m).

Layer 5. Sandstone variegated, reldspathic-quartzy, fine~
grained, with layers of carbonate clay (0.7 m).

Layer 6. Clay brick-red, non-carbonate, unbedded, with nests

of a greenish-grey clay and fragments of argillaceous dolomite
(visible thicikness 3.1 m).

LOCALITY 12, BORE-HoOLGE No.7-K 35

KM NORTH-E43T OF THE TOWN OF NOG I-

NSK OF THE LEFT BANK 0.6 THE KIRZ-
HACH RIVER

Under the Quaternary and iiesozoic sediments the Permian (As-
selian) and Gzhelian sediments were penetrated.
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UPPER CARB ONIFEROUS
Gzhelian s8ta ge

Rusavkingky horizon is exposed but partly, i.s. the lowermest
part of the Rechitskaya formation has not been penetrnted.

1. Rechitskaya formation, unlike the bore-hole No. 6-K desc-
ribed above, is represented here by white fine-biodetrital limes-
tones, unchanged by epigenetic processes. In the organogenous va-
rieties fossils are betier .preserved. Occur solitary rugose co-
rals, brachiopods, fusulinids - DPriticites (Triticites) rossicus
(Schellw.), T.(T.) pseudoarcticus Raus., T.(Rauserites) stucken-
bergi Raus., etc,

2. Shchelkovskaya formation (15 m) begins, as in the bore-
hole No. 6«K, by clayey light-coloured limestones with crinoid
columnals, brachiopods and fusulinids - T.(T.) rossicus (Schellw.]
T. (R.) postarcticus Raus., etc., and in the upper part - with
small foraminifers (Globivalvulina sp., Tuberitina 8p., Palaeonu-
becularia sp.). They are overlain by greenish-grey and red non~
calcareous clays, with thin intercalations of variegated quartz-
feldspathic silts and siltstones. In the upper part of the forma~
tion red clays contain two thin bands of clayey limestone with
rolled crinoid colummals and imprints of bivalves and bryozoans.

Amerevsky horizon (39 m). 3. Turabievskays formation {35 m)
is represented by an alternation of white dolomitized biomorphic
and biodetrital limeatones and greenish-grey fine- to micro-gra-
ined dolomites with rare fossils. In the lower half of the for-.
mation most frequent are gastropod-foraminiferal limestones with
corals. In the middle part of the formation fusulinid limestones
prevail yielding Triticites (Rauserites) stuckenbergi Raus., T.
(R.) procullomensis (Ros.), and brachiopods - Anidanthus nikiti-
ni (Ivan.), Kozlowskis borealis (Ivan.), and in the upper part -
‘small-foraminiferal limestones with Glomospira sp., Ammovertella
8p., Tetrataxis conice Ehrenb., and in some of the interbeds with
corals and pelecypods.

4. Malinnikovskaya formation (4 m) at the base consista of
clayey limestones with crinoid detritus and algaé, followed
by brownish-red silty micaceous clays, interbedded with clayey
dolomite.

Pavlovoposadsky horizon (20 m). 5..Kutﬁzovakaya formation
(15 m) is represented by white, greenish fine-detrital of micro-
grained limestones with casts of pelecypods, gastropods, forami-
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nifers Jigulites jigulensis (Raus. ), J.volgensis (Raus.), less
frequently with solitary corals and fragments of algae.

6. Drezninskays formation (5 m) is formed {(from the bottom
upwarda) by small-foraminiferal limestoues with gastropod casts
and algae, variegated pelitomorphic dolomites and violet-red do-
lomitic clays with bsnds of greyish-green sandstone.

7. Noginsky horizon (14 m) in its lower part is represented
by frequent alternation of white and greenish-grey thin-bedded
limeastones with abundant large fusulinids, solitary corals and
detritus of echiniderms, with thin interbeds of calcareous clay
and fine-grained dolomite. Among fusulinids Daixina sokensis (Ra-
us.), D.privilegista (Pant.), Pseudofusulina anderssoni (SchelLl
P.bona Ros., etc., are identified.

Higher up in the middle part of the horizon clayey light-
grey limestones appear with frequent solitary corals, brachic~
‘poda, numerous fusulinids (Jigulites jigulensis (Raus,), Daixi
na sokensis (Raus.), D.magna (Ros.), D.convexa Ros.), and fine-
grained dolomites. In the upper part dolomitized polydetrital
and fine-grained limestones are alternating, algal-foraminiferal
varieties are predominent and contain ostracods and detritus of
bivalves, echiniderms, etc. Among fusulinids Daixinsa sokensis
(Raus. ), D.baituganensis (Raus.), etc., are characteristic. In
the roof of the horizon there is a band of fine-grained dolomiti~
_ zed limestone with ostracods and echinoderms; without any sharp
" contact-it is overlain by Lower Permian deposits.

LOWER PHERMIAN
Aaselian stage
8; quer zone (vigible thickness 25 m). The lowermost part

of the Asselian is represented by limestones, mostly algal-fora-
miniferal, with detritus of echinoderms and bivalves, with fre-
quent solitary corais. Among foraminifers thsre are species, char
racteristic for the lower zone of the Asselian - Daixina robusta
confinis (Sjom.), Rugogofusulina stsbilis (Raus.), Pseudofusuli-
na paraanderssoni Raus., P.(?) pusilla kljasmica 3jom., r.(?)

busulukensis Dobroch., etc.

Higher up lie yellowish-grey dolomitized limestones and epi-
genetic dolomites with ieached voids of solitary corals, brachi-
opods and numercus fusulinids.
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Puc.I. CxemarTHueckad Kapra paiona [l0OAMOCKOBHOH! BKCKYDCHM:
1 - pxHAR I'paHUNE JTACGHOCHHX OTHORGHMN GOOPMKOBCKOIrO TOPH3OHTA;
2 - zmEug 200 M IAyOMHH 3anerasuf 606 PAKOBCKOrO ropuscura; 3 -
gpexnonareeMHde IYBKTH ocMoTpa; uEgpaMu (I1-7) oGo3HaYEHH AHM
SKCEKYDCHit

Fig.1, Schematic map of the region of the excursion in the
Moscow basin: 1 ~ the southern boundary of the coal-bearing beds
of the Bobrikovsky horizon; 2 - line of the occurence of the Bob-
rikovsky horizon at the depth of 200 m; 3 - localities, planned
to be inspected; the numbers (1-7) show the days of the excursior
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Puc.2. CxemaTHuecKas recAOTHYECKAs Kapra ZOME30SOHCKNX OTIOXe-
Hull paliona. lozMockoBHOR aKCKYpCEE. Cocrasuns B.H.Evemcrosa, M.X.
Maxn#ua, E.M.lUux: Hamesa nepup: I - acceisckait ﬂpyc'(PIas ); Bepx-
Hul KapGoH: 2 - rEensckuli Apyc (C3g ); 3 - racEmoscEmit apyc (C3k )
cpepunf KapGOH: 4-7 - MOCKOBCKME ApYyC; 4 — MAUKOBCEMSi IOPE3OHT
(Camé )i 5 - HOAORBCKME IODK3OHT (Capd )i 6 - EamEpcKE# rOpPHSOHT
(czké ); 7 - BepefCKE# ropK3OHT (czvr ); 8 - Gauxupckul apyc, Me-
nexecckEi# ropusoHr (?), 830BCKAA CBHTA (cz as ); HExE@H xapGoH:
9 - HAMPPCEEE ApyC, UPOTBUHCKMAI TOPR3OHT (prr ); I0-II - susetic-
knft apyc; I0 - oxckmif ¥ CePHYXOBCEHH HaATOPUSOHTH (CI ok+sr );

,/j;//// Kﬁgﬁg Bcggﬁsf I1 - sacHomoagHCKM#t HAaATODH3OHT (CI ip )3 I2 - mypuelcxuit ﬂpyc_(CIt)
<, gt "/ / / g - . D - - " 1 .
— PV P Cik 4 7 7 / 5 13 - sepxunit nesoH, (feMeHCKME Apyc ( ,fm ); I4 - morpeGeHuas Zo
S~ " — —Volokolamsk— — — — / /;/, JEHA, BHIONHEHHAS OTNOXGHUAMH 830BCKO# CBHTH (yCTAHOBACHHAA ¥ NpeA~
e “ 1 7 /><;;Q/ /{;;; noxaraexan); IS - MECTONONORGHH® CTDATOTHHHYSCKUX paspesoB (I -
Ord :
MOCKEN //Ngmiﬁ/, o psed i Ameposo; 2 - cr.I'mens; 3 ~ BockpeceHCK; 4 - [leckm; 5 - MAUKOBO;
(03¢0 sy 7, 6 - llozonsck; 7 - Hyposo, 8 - p.Jlomacusi; 9-I3 - p- Kammpu; I4 -
> TeBagetrirt Tlacad p.Crrrra; I5 - Bepesa; 16 - Hesemano; 17 -~ Ansproso; I8 - P.lporsa;
/ Pdvigvsky.Posad C/ . . . .
- 5. 2 . 38 19 - p.Ora, Tapyca; 20 - Benes; 2I - Muxaitmos; 22 — Anexcua; 23 -
‘ 3:__7T.M:M5Eaé§§§; : A S e h %ﬁ;ﬁg //(/ Tyaa; 24 - HoBoMockosck (BoGpunu); 25 - p.Yepemers; 26 - InaBek);
;fgéikﬁiE:Nmzhigk = = e s 7 7 AL ?éﬁA——-- ;// KpyXxOM OCBGAEHH ZGMOHCTpUpYyeMHe paspesH ; 168 - CKBAxMHH M WX HO-
_ 7 & 7 et uepa; 166 - KaprepH ¥ OCHBZXCHHUS .
3 7 e,
ik e Potolsic LSt o s e
2 Cop L= 3,
= f =) Uexon —
=3 ~Chekhov. S LY 44— — Cik «
Za - __.‘F,B @, T e —_—— —
18 °3,0 8%“3 —— Fig.2, Schematic geological map of the pre-Mesozoic deposits
i s s = Kolomna = in the region of the excursion, Compiled by V.I.Echeistova, E.M,
L P—— A7 —— —X Shik, M.Kh.Makhlina: Lower Permian: 1 ~ Asselian stage (P a8). Up-
' = — =N — — — per Carboniferous: 2 - Gzhelian stage (G‘g), 3 -~ Kasimovian stage
2 14 1051 1358 ﬁ’—\\;)—‘_c'ﬂic'_"_—: (Cg). Middle Carboniferous: 4~7 - Moscovian stage: 4 - Myachkovsky
— ' = Copd - -
' T = ) —1—_41__ horifon (szé), 5 = Podolsky horizon (czpd), 6 = Kashirsky norizon
=Py > S—H————\_ - - -
W lerts Tanasdl =l ? X —pma\ (Czks), 7 = Vereysky horizon (czvr); 8 Bashkirign stage, Melekes
°) il ra” il 1A 2 {——PyazhanC—NO, sky horizon, Azovsksya suite (C,as); Lower Carboniferous: 9 - Na-
K.'a‘lﬁ',;g"a' Aﬂqiﬁ?’% 2 S ~ PR & — ¥ —— murian stage, Protvinsky horizon (C1pr); 10-11 ~ Visban stage: 10~
e e = = Cavr_ u mlgio"a'l : R N Cor 1 TL— Oksky and Serpukhovsky superborizons (Cqok+ar), 11 ~ Yasnopolyensky
11 TRigeroRg = T e e '
NN ' 'ltl:' | 0*7]50!633.“:6"’:':':':':':':'l ol —\r{_—t—l\ superhorizon (01;jp); 12 - Tg:rnaisian stage (c,,"); 13 = Upper De-
o A NN :||| |'|'|'|'|'1':':H'Hﬁ?ﬁ':':':':':'I?" u,'. Yo NN vonian, Famenniasn stage (]J3 )3 1% - buried valley, filled up by
il ¥ e N I':I:I:l:lll;':l:':l:IL?I'I'MIIHéa';:r"l 2 17 the sediments of the Azovskaya suite (established and supposed);
OR ] § Mux OB :
> (25, N 'mml' TR, 'k h 'l'l:l:!§ I:I\ldllkhz;iy'lc;w:|:|:|l| {1 onck &A= 15 - the localities of the stratotype sections (1 - Amerevo, 2 -
Z c)',;,'(;ponc'kﬂﬁ Ny oldl'(;l;l;l';_!i'aJ 2817 : = zmt ook , Gzhel, 3 ~ Voskresensk, 4 - Peski, 5 - Myachkovo, 6 - Podolsk, 7 -
Vsky ° ° N o o ) F10BOM! o ! - e - -
= sqyp;ovsgy T e Nogg;ﬁs@?%; N Shchurovo, 8 - Lopasnya, 9~13 - region of Kashira, 14 - the Skniga
3 o DN e River, 15 - Vereya, 16 - Neverovo, 17 = Alyutovo, 18 — the Protva

River, 19 — the Oka River, Tarussa, 20 - Venev, 21 ~ Mikhailov, 22 =~
Aleksin, 23 - Tula, 24 - Novomoskovwk, 25 - the Cherepet River,

26 = Plavsk ); encircled numbers are the sections to be demonstrated ,
16: a) bore~holes and their numbers, b) quarries and outcrops



Puc.2. cM, H8 BEKIASJAKE
Fig.2. see on inset

] .
N % ES Topusorm | Horizon S g’ 8
N § ,c§§ monyu , caou Formation, beds &y
X F \’: a bl
S
Qe o - N
Q1S Anencutcnad Alensinsky NIE 5
N3
N 3 o
mxg § Tgrnecwud 70111.7/(y§ ol ®
<3 HE
Q bobpanobenud Bobrinovsay § |8 |™
A = S >
@l | Padacbeorud Radaevsry )
NIENIR u
] % Cherny~ D LD
NIENES .s'/zz'ﬂ.s'/lgy ;&,E :&’E §
] % 3 g\ﬁ Azeeloran ey, S g §§ g
G N g fflﬁ fa %’ N
g \Soera bea X - N
NEER Caerichedta & | x .
X :ﬂ:‘—;&ﬁtxtr"ﬂ—’—r—T—T—‘\ 2 Bedls| S ~
N o (CyZferinal pMpleo- *» 'y L%
Q N 25—/ b BppgEra| SKY Q % NS
% § ‘Q ‘z' .
¥ X S |z > wragansni Slelw
w8 eds NINRA
Nis |8 § Humirss Lower |~ x
3 N 2260040~ R/ : : : i B Mzzg"”m_' g "~ N
N S |wabancran SESAIESE J.J =2y e | N [~ E
i Tt o D Loy T
Bepz e pamed frmlond e npotirad 9 — 72 |4 Ty T o T O o T T Yy o) aoer P

)y e s )y s =167 ~/8 ~:8

Puc.3. CBOZHHI paspes TYpDHeCKEX W HuKHell uacTu BAselicKAX
oTnoxeHuii Ha pre MocKoBCHO# CHHeKIW3H, I - MOCKH, aleBPONATHS

2 - THMHH; 3 - MepresH; 4 — ZONOMHTH, 5 - M3BECTHAKH; 6 ~ yIuM;
7 - IANCH; 8 - TDaHAON Da3MHBa; 9 - TralbKa
Fig.3. Summary sequence of the Tournaisian and the lower
pert of the Viséan in the south of the Moscow synecli'se: 1 -
sands, silts; 2 - clays; 3 - marls; & - dolomites; 5-~ limesto-—
nes; 6 = coals; 7 - gypsum; 8 - erosion levels; 9 = pebbles
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Puc.4, CBozHHEe DPA3PEsH BUSEUCKMX M HEXHOHAMNDC
MIOPCKRX oTnoxeHE! NOCKOBCKOl CHHOKAM3H: & — DXHOO
KpHO; O - CeBepo-3alazHOe Kpuno; I - ameBpuTH,
NecKd; 2 - IIMEH HOMOPCKAE M NPHOPexXHO-MOPCKHO;

3 - PAMHH JAryHHHeé; 4 — KDPAcHOUBETHHE MecyaHo-
TAMHUCTHE HOPOAH; 5 - H3BECTHAKH JEeTPHTOBHE N GI)O-
paMHEN(epOBHE; 6 - M3BECTHAKM MENKOBEGDEMCTHE; 7 -
M3BECTHAKM IARHACTHE H NECYAHHO; 8 ~ UBBOCTHAKH
BOZOPOCIHIEBHE; 9 — M3BECTHAKM TOHKO36DHHUCTHE C DH-
3ouAamMu crTUTMapnii; I0 - M3BECTHARK KDHHOMZTHHE;

I1 - u3BECTHEKH AONOMUTHBMPOBAHHHE H JIONOMHTH 3&-
MemeHuMA; 12 - AoAOMMTH; 13 - KpewmHu; I4 - yrous;
I5 - rpaHuMnH pasMHBE

Fig.,4. Summary sequences of the Viséan amnd
Lower Namurian in the Moscow syneclise: a - south-
ern part; = north-western part; 1 - silts,
sands; 2 - clays non-marine and coastal-marine;

3 -~ lagoon clays; 4 - red=-coloured arenaceous-
clayey rocks; 5 — limestones, biodetrital and fo-
raminiferal; 6 - limestones, fine~-grained; 7 -
limestones, clayey and arenaceous; 8 - algal 1li~-
mestones; 9 = limestones, micro-grained with
strigmariae; 10 - limestones, crinoidal; 11 - dolo~-
mitized limestones and epigenetic dolomites; 12 =
dolomites; 13 = cherts; 14 = coal; 15 = erosion
levels

Puc.5, 6 CM. Ha BKIajKe

Fig.5, 6 see on inset
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Puc.5. CBozHulh paspes CpeZHEKaMB8HHOJTOABHHX OTAOREHMA
vEHO# vacTx MockoBCcxol CHHEKNRSH: I - OCAOMER KapGONGTHEX
NOPOZ M KPeMEf; 2 ~ HOCKH: &) HeclO#CTHE H IODN3OHTAXBHOCHO-
HCTHE, ) KOCOCIOMCTHS; 3 ~ MECUAHHKE; 4 - aieBpEPH, HNPENOCEH
AIEBPHTOBOTO Marepmaja; 5 — IANHH USBECTKOBHCTHE H AOAOMUTO-
BHE; TIMHHCTOCTE; 6 ~ M3BECTHAKH OMOMOp)HHE, ZeTPHMTOBHE W
WNaMoBHe; 7 — TOHKOE NEpeCABEBIHEE MSBECTHAKOB IAMHECTHX,
Meprenes M TIMH, C OCTATHAMA (QayHH; 8 — NBBECTHRKM BOXOPOC—
Ie3He C Ivanovia; 9 = WSBECTHAKM NICEBJIOONHTOBHE, NECUAHEKM
HBBECTHAROBHE; I0 ~ H3BECTHAKH MHEKDOsepHHCTHE; Il - AONOMMTH
MHKpOSepHKCTHE; I2 - OpexuMM DacTpecKHBAHKA; 13-24 - ocTaTRA
fayen ¥ Paopu; I3 - dpaxmonozu; I[4 - QysyAMHHAH; 15 - MeiKHe
gopauunnpepi; 16 - KONOHMANBHH® KOPAJAN; I7 - OfMHOYEHE KO~
panmd; I8 - wmaurM; I9 - racrpomoaH; 20 - meaemmnozu; 2I -
UNEHMRM MODCKMX AMNMR; 22 - I'AH MODCHUX exefi; 23 - BOAOpOC—
IM; 24 -~ PacCTHTSABHHO OCTATEE

Fig.5. Summary sequence of the Middle Carboniferous in
the southern part of the Moscow syneclise: 1 -~ fragments of
carbonate rocks and cherts; 2 -~ sands: a) unbedded amd hori-
zontally-bedded, 0) dross~bedded; 3 ~ sandstones; 4 - silts
or an admixture of s ‘lty material; 5 - clays, calcareous and
dclomitic; clayiness; 6 ~ limestones, biomorphic and biodet~
rital; 7 -~ frequent ternation of clayey limestones, marls
and clays, with fossils; 8 -~ algel limestones with Ivanovia;
9 - limestones pseudgplitic, calcarenites; 10 = limestones,
micro-grained; 11 - dolomites, micro-grained; 12 - breccia of
cracking; 13-24 - fospilsz 13 = brachiopods; 14 -~ fusulinids;
15 - small foraniniféra; 16 = colonisl corals; 17 -~ solitary
corals; 18 - bryozoaxi.u: 19 -~ gastropods; 20 - pelecypods;

21 - oriroidal columnals; 22 ~ schinoid spines; 23 - algae;
24 = plant remains

=y s oo EEER EFDs By v



Puc.6. Crozuuii paspes BePINORANSHHOYTONRHMX

d
s §¢
. R
- m. m
: 5.9
: 384
m T Y ¥ Y
8 g el
g = g o8
-
<] o
% g5l
g E s
l“zwm e - o S — — e U S — _—
3t 83
H ¢4dA
-B3 0a .
m © 5 M
e m m o
8 48
-3~
1 V. 370y~ 20 “QLOUSIOY
NI 7 Cobsiioy o) v vy
S 3 a7 eI 77 7077707
w ¥ . Nﬁ\h\\.\ W enig) X9 9H9 )
S m/ ! (VSZZBOY 4DOT) F7F D705 205 i —
S (oxonmzet/°2 5) 647 957 , |
3¢ . 20, ggqx Buipnl
mmm _ TN Grrnsgadly oty & % o
m Wa . §&»®§§ ...am\..t
N . .llm
705~ DG " g P .%N mN.ugm 2Ty SO [t OND
W .W «ﬂ“uw\w““&h«m NM&»\% p < ®..e Aoty v § Ew.‘w%\\w - 5 §E&\N§\#
m .W §&W“m\mw& §§\w iw* gs pAA o v§§ﬂw§%&k } N
72y SRy ArupnS bz ) By Ay TN T oRIeIGRIY .  IMJ0T. IINS,
38 e e ~ 7 Ao LR R K ikl
§ , st 3 . - oy
. < g «© @ o
T 0 8 oH8 =l |2 g FR L I 3
1) M ® @ @ O a8 OAV Oy & S o & ey & “ = o
g3 ¥ 0 nelae ® T D 5 o= b o
Sy 03 “ o0 b & O 2ovedlp @ o Qoo b
Wm 2! O 0T 0N 1d o O >fanall I & O Oen &
N y Iy 2 > H Pl NPNLI? > H>Nb NEA ) AR
BN} e] > ) 14 2L Hs h e
. 2L E <t ety A 4 1 bs i3 PL] PTIh H 3
M_W,. */luf M INTHH 4> __. NPT J/Iv__ -7 qm.. i! NG !..‘
S N T A P LN R R A
NN | P S YR 70 i T “ B NP >
B ENmink SHEEPNLH WHd L LY 3 L PI: i
S N N H? MG RUNER fid NPNH >l : P i ! s ! i
N /_ linliatl _Hu __“ I _ bl HH PH N 4R S ._‘ _ Ipf) P p[): i f it
1 N & Y
g 3 N 8y 8y uw W8 [ay. RY R L
3 W358 Ry 3N SES| oy [u/SE o[REySE o|STx BE S0 x s
N YOS R 38 SST WY RESSS[NM B X[SEY [8hs BN RR®
S5 ™ O3R! RS K8 el We RN LRN | TISS) ¥ 880 (SR
§ 8] Ry By © RN T | T G B R
N g Y N | ] XY R ST S8 MR
woh-sz buly ooz a0 | wop-sz awy | wop-g su%y Ny sED| wpzg ap5| mzzr was| mppgp ents
Py 2/ Husurboy  [POPESG A Avsasuuy Aysuzvansny || Ausans, ” T W
PINOHN 20K PQ\%\&\\ PINI9ITIN Y %ﬁk&ﬂa&%&\% PINICHY IONTRIRPOWD Y | Provak DN Sy
C9 n1/0b £ 2262 S18uW0m2 79 &4 ‘gL g€ o4
MWMN ~ 9wl N.W.»w\\%&\%&wh\ hﬁ%&hwxmﬁ\\uﬁnﬁ%%w 7 w\.\h%kuw\%\mh uﬁ.wuw\vubu&ww «.“..Wm ?h%\wmw& u..muﬁw% 0 .gkh&. .W\E.\\
e S28uaN08 DUITIOT | - I S730big)| ($972458mm) 92292220, Fad «.ﬁ&%ﬁ.@w@. w“n.»wuh 7 hw..w.».q\.ﬁ.w\.m SnaDdPyuoy
28 wOos-09 655 wOL-08 ¥F9
BTk ( vw v 77 Yy zy) Z 7N 2 9 v I3 M _/ (ypDro00Ww280Y) PRPNIGOWRIDY




booobavu ooacrm 7-,,}55;” i/
Ba’/qowzm' Age 54 = Z
m | WS
77X
w5

|
(A1 ‘

MockBa
Moscow ®

Loaek
oryamsn G

Puc.7. Cxema DacHpOCTPAHEGHHA YTONBHHX 3anexeli MpoMumXeHHOH
sHAYMMOCTY B [[0ZMOCKOBHOM Gaccefiie: I - MAIMHOBCKOI'O BPEMERA
(CI mn); 2 - paEHECOCPUKOBCKOTO Bgeuean (CIbbI ); 3 - BCEro cpex-
HE0G06pUKOBCKOTO BpeMeHu (Cyp bb%+ ); 4 - Hauana cpeaHesoopu-
ROBCKOT'0 BpeMeHd (CIbb% ); 5 - KOHIA CDeAHEeCOGPMKOBCKOTO BpEMEHH
(Clbbg ); 6 - H03XHEGOOPHEOBCKOro Bpeweru (Cy bbj); 7 — TyABCKO=
TO BPEMEHH (CItl ); 8 - pXHAA M 3aMafHas TPBHULH Gaccelina; 9 -
maEns 200 M TAYOYMHH 3aJ6T'8HHS GOCPUROBCKOTO TOpHBOHTA. Ha KONOHKE:
10 - yram; II - rEMEN; 12 - NMGCKM W 4AEBPATH

Fig.7. Scheme of the distribution of the coal fields of eco-
nomic value in the Moscow Basin: 1 - Malinovsky time (C,lmn), 2 -
Early Bobrikoveky time (C1bb1), 3 - the whole Middle Bobrikovsky
time (C1bb21+2), 4 ~ the beginning of the Middle Bobrikovsky time
(6,bb,"), 5 - the end of the Middle Bobrikovsky time (6,bbp%), 6 =
Late Bobrikovsky time (C1bb3), 7 - Tulsky time (01171); 8 = southerz
and western boundaries of the Basin; 9 ~ line of occurence of the
Bobrikovsky horizon at the depth of 200m. On the column: 10 - coals
11 - clays; 12 - sands and silts
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Puc. 8. Cxema 30HENBHOT'O DacCHpeXieNeHNs OCAAKOB ¥ GEHTOCA B
o3epckoe BpeMa (no B.T.Maxnaesy, 1964): I - uaBecTHAKM; 2 ~ ZONO-
MUTH; 3 - VM3BECTKOBO-AOJOMUTOBHE NOPOAH; 4 - THMHH; 5 - AOAOMHTH
TIMHEUCTHE; 6 — AHTUAPUTO-ZONOMATOBHE NOPOAH; 7 - INIOOBO-ZA0JIOMU-
TOBHE HOPOZH; 8 - runc; 9 - aHruzpur; I0 - necku xBapuesue; II -
NeCYBHMKM KBApLEBHe; 12 - KApOOHATHH) NecyaHulfi MATEDUSN H OONHUTH;
I3 - xapOoHaTHHe TaNBkM U IpaBuit; I4 - JMH3OUKM YIIUCTOT'O BelecT-
Ba; 15 - 00nacTH ¥ HANpaBAEHMS CHOCA

Fig.8. Scheme of a zonal distribuvion of sediments and the
benthos during the Ozerskytime (after V,G,Makhlaev, 1964):
1 - limestones; 2 - dolomites; 3 - calcareous~dolomitic rocks; 4 -
clay; 5 - dolomite, clayey; 6 — anhydrite-dolomitic rock; 7 = gyp=
sum~dolomitic rock; 8 - gypsum; 9 -~ anhydrite; 10 - sand, quartzy;
11 - sandstone, quartzy; 12 -~ carbonaceous arenaceous material and
o6lites; 13 - carbonaceous pebbles and gravel; 14 - little lenti-
cules of coaly matter; 15 — the areas and the direction of supply
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Puc.9. Cxems pacrnpezeneHHs 0C8AKOB B GOoOpH-
KOBCKOe BpeMsi (mo K.K.Poxzecrmencko#t, T'eomorus
€CCP, T.1¥, 4.I, I971 r., C #3MEHEHAAMH): I — GO~
JOTHO ~03epHHE OTJOXeHUA npenuymecueuﬂo TJIRHUC~
TOFO cOCTaBa; 2 - GOJIOTHO-anpHHe OTJIOXEHHUA T'U-
HUCTO-NIECYEHOT'O COCTABA; 3 - NPEUMYLECTBEHHO al-
AWBUANIBHNE NECYaHO-8NEBPUTOBHE OTNOXEHUS; 4 -
JronpHHe 38NeX#; 5 - PAcCNpoCTPAHEHHE NEeCTPOLBET-
HOHU bxpacxu B NOPOABX; & — BKINYEHHA rairnyasura
¥ annopasa; 7 - A3CNAXUTH ACHOMOAFHCKAX OTHOXE-
Hul; 8 - COBpeMEHHAA TI'PBHMLA PACNpPOCTPAHEHHMS OT-
noxeHuil GOOPMKOBCKOTO TODHM3OHTA; OGNACTH 3ANET8~
Rt H& NOGOCDMKOBCKMX OTHOEEHAAX: 9 - TYABCKHUX
ornoxeru; 10 - uesosofickux oTnoxeHmit; II - uer-
BEDTUUHHX OTHOXCHHUiE

¥ig.9. Scheme of the distribution of sedi -
ments during the Bobrikovsky time (after K.K,Rozh-
destvenskaya, in "Geology of the USSR", v.IV, pt,
I, 1971, with corrections): 1 — boggy and lacust—
rine sediments, predominantly clayey; 2 - boggy
and lacustrine clayey-arenaceous sediments; 3 -
predominantly alluvial arenaceous-silty sediments;
4 -~ coal deposits; 5 - distribution of variegated
rocks; 6 - inclusions of halloysite and allopha-
ne; 7 - isopachytes of Yasnopolyansky sediments;
8 - boundary of the present-day distribution of
the Bobrikovsky horizon; the area of deposition
on the pre-Bobrikovsky deposits: 9 = of Tulsky
deposits; 10 - of the Mesozoic; 11 ~ of the Quater-
nary
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Puc, I10. CxeMa B30HXBHOTO PACHDPEZGNEHMA OCAAKOB K (JayHH B
umxaftnockoe BpeMA (N0 A.I.Osipova, T.N.Belskaya, I1970): I -
Cy®8; 2 - npuGpexHHE DABHEHH, WHOTAS SAIMBABAMOCH MODOM; 3 - Yo—
peZoBaxne 0CaAKOB NPUOPEXHHX 33CONOYCHHHX PaBHHH, OYXT M SANEBOB
KpaeBoft 30HH MODA, MOAKOBORHOR 30HH MOpPA (neckH, aNeBDATH, PANHH,
yra4, M3BECTKOBHE MJIH C TEPPHIeHHOHM mpuMecsbn); 4 - TO %6, HO ¢
npeolnafaHHeM TARHUCTHX A H3BECTKOBHX OCAZKOB MEAKOBOZHOR 30HH
MOpA; 5 - OCBZKM MEJKOBOZAHOH 30HH (M3BECTHOBHE C TOHKMME IPOCIOA-
MU TTME M QNeBPATOB); € ~ OCAAKM S0HH OTKDHTOT'O MOpA (UMCTHE M3~
BECTKOBHE QopaMMHUPEePOBHE ¥ ACTPHTOBHE) M JArYH HA OTMOAAX ( MS—
BECTKOBHE MMKPO3EpHHCTHE RAIM); 7-20 - gayHa; 7 - ocrpaxomu; 8 -
Lingula; 9 - Camarotoechia pleurodon; I0 - Schuchertella portloc—
kiana; II - Plicochonetes tricornis; I2 - Chonetes parvus; 13 -
Productus redesdalensis; I4 - Flucturia; I5 - Semiplanus; I6 = Gi-
gantoproductus; I7 - Striatifera; I8 - OZMHOUHHE KODAANH Rugosa;
19 - KONOHMM  Lithostrotion; 20 - KOIOHAM Lonsdaleia; 21 -
PACTHTEIBHOCTH MAHT'DOBOT'O THIA HA& NOCEPOXBe ¥ HA OTMOXAX, YARKOE-
HHX OT Cepera. YepHHMA 3HAUYKAMH NOKA3SHH SBPMCMOHTHHE ODTAHNSME

Fig.10, Scheme of a zonal distribution of sediments and fauma
in the Mikhailovsky time (after A.I.Osipova and T.N.,Belskaya,
1970)s 1 - land; 2 - coastal plains, sometimes flooded by the seag
3 = alternating sediments of coastal boggy plains, bays and gulfs
of the coastal zone and of the shallow sea zone (sands and silts,
clays, coals, calcareous muds with terrigenous admixture); 4 - the
same, but with the predominance of clasyey and calcareous sediments
of the shallow sea zone; 5 — sediments of the shallow sea zone
(calcareous with thin intercalations of clays and silts); 6 - sedi-
ments of the off-shore zone (pure calcareous foraminiferal and bio-
detrital) and of lagoons on shoals (calcareous micro-greined muds);
7-20 - fauna: 7 ~ ostracods; 8 - Lingula; 9 - Camarotoechia pleu-
rodon; 10 -~ Schuchertella portlockiana; 11 - Plicochonetes tricor-
nis; 12 - Chonetes parvus; 13 - Productus redesdalensis; 14 - Flu-
ctuaria; 15 - Semiplanus; 16 ~ Gigantoproductus; 17 -» Striatifera;
18 - solitary rugose corals; 19 -~ colonies of Lithostrotion; 20 -
colonies of Lonsdaleia; 21 - vegetation of mangrove type on the
coasts and off-shore shoals, In black - eurybiontic organisms
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Puc. II. CxeMa 30HAZBHOIO pacnpefieneHna 0CaIKOB ¥ (JayHH B
OTOREBCKO® BpeMf ( O A.I.Osipova, T.N.Belskaya, I1970): I - cy-
wa; 2 - NpuCpexHHEe PABHUHH, UEOTZ8 SaNMBABLMECA MOPeM; 3 - jaryHa
C TARHHCTHMH # ZOINOMMTOBHMM OCBZKAMU; 4 ~ T0 Ze, npsxnouraraemMos
PacHpoCTPaHeHHe; 5 .— MERKOBOZHO~MODCKME H3BECTHAKOBHE KDKHOMZHHE
ocazxm orMenefl ¥ 30HN Teuenmu; 6 - UGpPEN0BAHMG MENKOBOZHHX MODCKHX
KPMHOMZHNX .0CAZKOB ¥ JNArYHHHX DANHUCTHX ¥ LOXOMUTOBHX HnoB; 7 -
MEIKOBOAHO~MODCKHE H3BOCTKOBHE ZETPATOBHE M fpopaumnEpeposHe ocaz-
KH; 8 -~ T0 x6, HO UGPELYDENOCH C TEPPUTECHHHMU NPUCPEXHO-MODPCKUME
¥ ReNPTOBHMM OTHOXGHHAMM; 9 - KapGoHATHHE ocankm (6es yTouHeHUs
QanmansHof npanamAexmocTR); 10 - rpeHAla pacnpoCTPAHEHHS JNATYHHHX
PAMHECTHX M ZONOMHTOBHX OCEAKOB B KOHIE CTEWEBCKOTO BpeMeru; II -
HpeznoyaraeMoe NOZBOZHOE NOZHATHE (B 00IACTH TORMOBCKOT'O CBOZAR);
gayua: I2 - ocrpaxogu; I3 - Lingula; I4 -~ Camarotoechia pleurodon;
I5 - Schuchertella radialis; I6 - Chonetidae; I7 - Eomarginifera;
IS Orthotetes hindi; I9 - Schizophoria resupinata; 20 - Fusella;
21 - Gigantoproductus; 22 - Striatifera; 23 - Antiquatonia hindi;
24 - Dictyoclostus; 25-28 - KODAJIH Rugosa; 25 - Turbinatocani-
nia; 26 - . APYTHE OZMHOYHHE; 27 - KOJOHMY Lithostrotion u Diphy-
phyllum; 28 — KOJOHHM Lonsdaleia X Corwenia; 29 - Chaetetida

Fig.11. Scheme of a zonal distribution of sediments and fauna
in the Steshevsky time (after A.1,0sipova & T,N,Belskaya, 1970):
1 = landy 2 - coastal plains, sometimes covered by sea; 3 - lagoons
with clayey and dolomitic sediments; 4 = the same, supposed distri-
bution; 5 - marine calcarsous crinoidal sediments of shoals and
current zone; 6 - alternating of shallow~-water marine crinoidal se-
diments-and lagoon clayey and dolomitic muds; 7 -~ shallow~water ma-
Fine calcareous biodetrital and foraminiferal sediments; 8 - the
same, but alternating with terrigenous coastal-marine and deltaic
sediments (in general); 10 - boundary of distribution of lagoon
ciayey and dolomltic sediments at the end of the Steshevsky time;
11 ~ supposed submarine uplift (in the region of the Tokmovo Arch);
fauna: 12 - ostracods; 13 - Lingula; 14 - Camarotoechia pleurodon;
15 - Schuchertella padialis, 16 - Chonetidae, 17 - Eomarginifera;
18 ~ Orthotetes hindi; 19 - Schizophoria resupinata; 20 - "Fusella" ;
21 - Gigantoproductus; 22 - Striatifera; 23 - Antiguatonia hindi;
24'->Qic1ﬂoclostus; 25-28 - rugose corals: 25 - Turbinatocaninia;
26 = other solitary ones; 27 ~ colonies of Iithostrotion and Diphy-~
phyllum; 28 - colonies of Lonsdaleia and Corwenia; 29 ~ Chaetetida .
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Puc. I2. CxeMa 30HBABHOTO pacHpeseleHES OCAZKOB
B MOpe MOCKOBCKO/ CMHEKIN3H B CpezEeBepefckoe (aIBN-
TOBCKOe) BpeMs (cocraBuna E.M.H¥x): I - nprGpexuo-
ACeALTOBAA 30HA (N€CYaHO-TIMHHCTHE OCAXKH C MpPeoGAB-
JaHMEM NMECKOB, MHOTZLA KOCOCHOMCTHX); 2 — MEeJKOBOXHAH
BOHA, BPEMEHAMU C CHJIBHOH NOZBMXHOCTHD BOAN (TAMHUC-
HHE OCAZKM C NPOCTOAMA HECKOB); 3-4 ~ 30HA C Yepezo-
BaHHEM HOPMAJNBHO-MODCKEX M NPUOPEXHO-AEALTOBHY MAK
MEJIKOBOZHHX JCIOBMHA, - UepeRYyWUMECH MBBECTKOBHE M
NeCYaHO-TAMHUCTHE OCEAKN C NPeolNaziaHueM Ieckos (3)
WM TIMH (4); 5 - MeNKOBOAHAR 30HA ¢ Maxoff MOXBEXHO-
CTBI BOZAN (NPEMMYHECTBEHHO TIMHMCTHE OCAAKH); 6 -
O0NacTh 3aleraduA aNbHTOBCKMX OTIHOEEHHH HemocpeacT—
BEHHO Ha HUXHEKAMEHHOYTONBHHX; 7 - CTPATOTHIMYECKHE
paspesh; 8 - IPAHHKIE COBPEMEHHOI'0 PAaCHPOCTPAHEHHA
8IBOTOBCKOM TONmMMU

Fig.12, scheme of a zonal distribution of sedi-
ments in the sea of the Moscow syneclise during the
Middle Vereysky (Alyutovskaya) time (compiled by E.M,
Shik): 1 - coastal-deltaic zone (sandy clayey sedi -
ments with predominance of sands, sometimes cross-
bedded); 2 ~ shallow-water zone, sometimes with a
great mobility of water (clayey sediments with inter—
beds of sand);3,4 -zone of alternation-of normal-ma-
rine and coastal-deltaic shallow-water conditions, -

alternating calcareous and sandy-clayey sediments with

the predominance of sands (3) or clays (4); 5 - shal-
" low-water zone with low mobility of water (predomi-
nantly clayey sediments); 6 - area of the developnment
of the Alyutovskaya formation lying immediately on
the Lower Carboniferous; 7 - boundary of the present-
day distribution of the Alyutovskaya formation
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Puc. I3. Cxema 30HaABHOTO DACHpPEAGACHHA OCa-~
IKOB B MOpe MOCKOBCKO/ CHHEKANSH B MAYKOBCKOE
speMs (cocrasuna E.M.Iuk): I - 30Ha MOPCKOTO Me&A~
KOBOZbA C CHJIBHHMU TEUGHMAME (H3BOCTKOBHE OCAJIKHM,
NpeUMyNeCTBEHHO AeTPUTOBNE, NHOI'ZA CHOMODJHHe, C
OGHUIBHHME KONOHMSJNBHHMM KODainZsMM M Apyro#t pasHo-
oGpasHoft ayHo#t); 2 — 30H8 MEAKOI'O OTKDHTOIr'0 MODA
C- YMGPCHHHMU IBHXOHMAMYH BOAH (M3BECTKOBHE OCAZKA
LeTPUTOBHE M miaMomie, ¢ (popaMmuHufiepaMd B GCpaxuo-
NOZiaMH); 3 - KONOHMANBHHE KOPAIAH; 4 ~ CYPATOTH-
nuyeckut paspes; 5 ~ T'PaHKLE COBPEMEHHOT'O pacnpo-
CTPaHEHUA MAYKOBCKOT'O T'OPU3O0HTA

Fig.13. Scheme of a zonal distribution of
sediments in the sea of the Moscow syneclise in
the Myachkovsky time (compiled by E.M,Shik): 1 -
zone of the shallow sea with strong currents (cal-
careous sediments, predominantly biodetrital, so-
metimes biomorphic, with sbundant colonial corals
and various other fauna); 2 - zone of shallow off-
shore sea with moderately mobile water (calcare--
ous sediments, biodetrital, with foraminifers and
brachiopods); 3 - colonial corals; 4 = location
on the stratotype section; 5 — boundary of the
present-day distribution of the Myachkovsky hori-
zon
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Puc., I4. CxemMa 30HAABHOTO paclpezeneHHA
0C8ZKOB ¥ KOMINIEeKcOB opaummuudep B Mope MocKomc-
xoft cHHeKNK3H B IO3ZHeKPEeBAKEACKOe BpeMsa (cocra-
Buna M.X.Maxnuaa); I-4 - nepmpepuueckas o6AacTs
Mmopsi: I - BHemHAA 30HA (M3BECTROBO-IANHUCTHE,
HHOIZA aBAEPUTACTHE OCAAKM); 2 — BHYTPEHHAA TH-
XOBOZHAA 30HA C ZOHHHMA TEUSHMAME (NIPEHMyHECTBEH-
HO OPraHOTGHHNEe MIH C MHOTOYMCHNCHHHMH Obsoletes
4 - BHYTpPEHHAA 30HA C OCHACNEHHHM BOZOOCMEHOM
(PAMHMCTO-U3BECTKOBHE M ZOJNOMATOBHE MIH); 5 - 00+
18CTh OTKPHTOI'O MeJKOro MOops (mpeoGnajamT pasHO-
06pasHHe M3BECTKOBHWE HMAH); 6 - SBPUCHOHTHHE (op-
MH "MenEux fopauMHMpep" H Qy3yAMHUEK; 7 - MECTO-
NOJOKEeHME CTPATOTHNMYECKOro paspesa; 8 - rpaHa-
L2 COBPEMEHHOTO PacHpoCTPAaHEHUA KPEBAKHHCKOTO Io-
pH30HTA

Fig.14, Scheme of a zonal distribution of
sediments and faunal assemblages in the sea of the
Moscow syneclise in the Late Krevyakinsky time
(compiled by M,K.Makhlina): 1-4 - peripheric part
of the sea; 1 - the outer zone (calcareous-clayey,
sometimes gilty sediments); 2 - inner quiet-water
zone (calcareous-clayey and calcareous sediments);
3 - inner zone with bottom currents (predominant-
1y organogenous sediments with numerous Obsoletes);
4 - inner zone with a weakened water-—-exchange
(clayey-calcareous and dolomitic muds); 5 - the
region of off-shore ses (predominantly various
calcareous muds); 6 = eurybiontic forms of "small
foraminifers" and fusulinids; 7 - location of the
stratotype section; 8 - boundary of the present~
day distribution of the Krevyakinsky horizon
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Puc. IS. CxeMa 30HANBHOT'O PacCNpeAENEHHS
0CaZKOB M ROMINeKcOoB dopamunudep B Mope MockoBc-
Kot CHMHEKIM3H B aMmepeBckoe BpeMA (cocraBMaa M.X.
Maxnusa): 1,2 - BHemAs OGNACTH OTKPHTOI'O MEAKOIO
KopA; I - tMxoBOzHAR 30HA (N3BECTKOBHO MAH, Hpe-
HMYISCTBEHHO OPraHOI'GHHNE); 2 - 30H& TeueHmi
(M3BECTKOBHG WIH C HAMOONEEe GOTATHM KOMILISKCOM
Gy3yauHnz M APYrux Tpynn GayHu); .3 - BHYTPOHEAS
007aCTh OTKPHTOT'O MEJKOTO MODA {NMSBOCTEOBHE Op-
FaAnOTeHHHE X XEMOT'GHHHE MIN); 4 ~ 3BPMOHOHTHHE
dopuu "Mmenxux gopamuundep”  QysyaumRmz; 5 - Mec-
TONONOREEMe CTPATORMNHYECKOro paspesa; 6 - Ipa-
HUO8 COBPEMEHHOT'O DACHPOCTPAHEHMA AMEPOBCKOI'0 I'O-

pU30HTE
Fig.15. Scheme of a zonal distribution of

sediments and foraminiferal assemblages in the
sea of the Moscow syneclise in the Amerevsky ti-
me (compiled by M,K,Makhlina): 1,2 — the outer
zone of the off-shore shallow sea; 1 ~ quiet-wa-
ter zone (calcareous sediments, predominantly or-
ganogenous); 2 — zone of currents (calcareous se-
diments with the richest assemblage of fusulie
nids and other fossils); 3 - inmer area of off-
shore shallow sea (calcareous organogenous and
chemogenous sediments); 4 - eurybiontic forms of
"small foraminifers" and fusulinids; 5 - location
of the stratotype section; 6 - boundary of the
present-day distribution of the Amerevsky horizon
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Puc. 16. Paaspes TypHeiickux oTnoxeHuit Beno#f rops y r.llnascka
(no E.A.PeitTauarep, 1960): I - M3BECTHAK; 2 - PIMHACTHHE W3BECTHAR;
3 .- IAMHA 4 ~ ZONOMHT; 5 - AONOMHTUSHPOBAHHHH WIBECTHAK] 6 - Mep-
reup; 7 - Opexums; 8 - rajabkn; 9 - u3BECTKOBHt nmecox; I0 - Opaxmo-
noaH; II ~ xpuxowzeu; I2 - OCTPaKOAn; I3 - Mmankm; I4 - xopannH;
15 - cepuymuzu; 16 - gopamunudepu; I7 - puoH; I8 - xapu; I9 - cge-

pey 20 - crTpoMaTonuTH; 21 - CHUHE3ENEHHE BOAOGDOCIH

Fig.16. Sequence of the Tournaisian in the Belaya Gora near
the town of Plavsk (after E,A.Reitlinger, 1960): 1 ~ limestone;
2 - clayey limestone; 3 - clay; 4 - dolomite; 5 -~ dolomitized lime
stone; 6 - marls; 7 - breccia; 8 - pebbles; 9 - calcareou.s'sand;
10 - brachiopeds; 11 =~ crinoids; 12 ~ ostracods; 13 - bryozoans;
14 - corals; 15 - serpulae; 16 - foraminifers; 17 - fishes; 18 =
charophytes; 19 — sphaerae; 20 ~ stromatolites; 21 - blue-green

algae
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Puc. I7. CrpoeHve SICHONMOAAHCKUX OTAOXEHUE B I'DH3NOBCKOM
YyTONBHOM Kphepe: I - ceBepHHil paspe3 (mo ckBaxuHe 6); [ — "MyAB-
aa"; Uil - oEHHf paspes; 1 - NECKHM, ANEBPUTH; 2 - TAMHH NECUAHHE
¥ aJIeBPONUTOBHE; 3 - IJUHH TOHKME; 4 - yrau; 5 - M3BECTHAKH;

6 - KOHKpELMM CHEEpWTa; 7 - KOHKpeuum nuputa; 8 - OCTATKH pac-
TEeHUR

Fig.17. The structure of the Yasnopolyansky sediments in
the Gryzlovo coal-quarry: I - northern section (according to the
bore-hole No.6); II - "trough"; III - southern section; 1 - sands,
silts; 2 = clays (sandy and silty); 3 - clays; 4 - coals; 5 = li-
mestones; 6 —~ concretions of siderite; 7 - concretlons of pyrite;
8 = plant remains
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Puc. 18, Paspes Bepxue~
BU3CHCKHX, HUXHOHAMDDCKUX M HM-
308 Bopelcknx ormoxenut 3 I'y~
POBCKOM Kaprepe: I - neckm;

2 - KpaCcHOLBOTHHE MECUAHMS
TIEHH; 3 - TIMHH C MODCKOR u
jJaryHHolt faysoil; ¥ - TIMHH
yramcrue; 5-I0 - H3BECTHAKHM:

5 - ReTpUTOBHE M (opaMuHHpe-
POBHE; 6 = MEAKO3ODHHCTHE M
TAMHUCTHE; 7 - TO ¥e C MACCO~
BHM# Zoophycos; 8 —KOHKDEIHOH-
HHE C OpaxuonoZaMm M Zp.; 9 -
KpyHOMAHHe; IO - ToHKO3epHuMC-
THE, NPOHU3AHHHE DH3OHA8MH
craruapuit; II - momomurH; I2 -
KpeMuM; I3 - cTUrMapuu M pu-
30MAH (cuenw 3apacTaHud)

Pig.18. The sequence of the Upper
Viséan, ILower Namurian and the lower
part of the Vereysky deposits in the
Gurovo quarry: 1 - sands; 2 - red-co-
loured sandy clays; 3 - clays with
marine and lagoon fauna; 4 - coaly
clays; 5-10 - limestones: 5 - detrital
and foraminiferal; 6 ~ fine-grained
and clayey; 7 - the same with masses
of Zoophycos; 8 - concretions with
brachiopods, etc.,; 9 - crinoidal; 10 =
micro-grained, penetrated by rhizoids
of stigmaria; 11 - dolomites; 12 =
cherts; 13 - stigmariae and rhizoids
(traces of vegetation)
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Puc. I9. OCHaxeHMF NpPOTBUHCKOIO TOpH30HTA Ha D.lyxe y c.
4PEMEHCKOr0: I - USBECTHAKM MACCHBHHE M TOACTOCIOHCTHE; & ~ N3—
BECTHAIKA TOHKO-CJAOHCTHE; 3 - U3BECTHAKH TAMHECTHE; 4 ~ IIMHH;

5 - KapUOHATHHE KOHKPEUUH; 6 - KPeMHW; 7 - KAHANN M KaBODHH
ApeBHEro kapcra; 8 - USTBEDPTUUHHE NECKHM; I - OCHAXEHMS HA npa-
BOM Oepery; Il - oCHameuue Ha JeBOM depery. B OCHOBAHHM KONOHKM
1 Buxe yposua p.Jyzu NOKA3EHO CTPOEHME HUBOB IPOTBEHCKOTO I'o-
PUSOHTA B CONpEAENBHHX paltoHax

Fig.19. Outcrop of the Protvinsky horizon on the Iuzha Ri-
ver near the village of Kremenskoe: 1 - limestones, massive and
thick-bedded; 2 ~ limestones, thin-bedded; 3 - limestones, clay-
ey; 4 - clays; 5 - carbonate concretions; € -~ cherts; 7 -~ canals
and caves of ancient karst; 8-Quaternary sands; I - outcrop om
the right bank; II - outcrop on the left bank, The base of the
colum I (below Luzha level) show the structure of the lowermost
part of the Protvinsky horizon in neighbouring regions
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Puc. 20. Paspes oOHAKeHWA BepeilCKOTO TOPU3OHTA B OBPAre ¥
" 1.Bucoxoe (mpasuil Geper p.CKHUIK); A - 33PUCOBKA OCHAXEHKA B

1973 r.; B - paspes-cXeMa HuXHe#l YacTA CKIOHA IO M.C.lseuoBy
(1937); 1 - nouseHHu#l cno#; 2 - [MecoK; 3 — IecuaHiK; 4 - TINHAS
S - W3BECTHAK, 6 — M3BECTHOBMCTOCTh; 7 — OKATHUM TJMHH; 8 - 00-
JIOMKM M TAHGH W3BECTHAKA; 9 - Kocas CAoMcTocTh; 10 - CANARCTOCTS

Fig.20, Section of an outcrop of the Vereysky horizon in a
pavin near the village of Vysokoe (right bank of the Skniga Ri-
ver); A - drawing made in 1973; B - diagrammatic section‘of the
lower part of the slope according to M.i3. Shvetsov (1937); 1 -
soil; 2 - sand; 3 - sandstone; 4 =~ clay; 5 = limestone; 6 - car-
bonate material; ? ~ pebbles of clay; 8 - fragments and blocks
of limestone; 9 - cross-bedding; 10 - presence of mica
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