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The area of the tour is located in the eastern part of
the Russian plate, at the confluence of major rivers —
the Volga and the Kama. The history of systematic
lithological and paleontological study of the sections
in this region begins in the works by R.l. Murchison
[1845], who was the first to identify and study the
Permian system on the banks of the Volga in 1841,
when he traveled from Vladimir to Perm. Since then
the Permian of the eastern Russian Plate is always
in sight of the domestic and global stratigraphy.
The study of these sediments is associated with
the names of prominent geologists of the Kazan
University: N. A. Golovkinsky, A. A. Shtukenberg,
P. I. Krotov, A. V. Nechaev, M. E. Noinsky, A. F. Zaitsev,
V. A. Cherdyntseva, E. I. Tikhvinskaya, V. I. Ignatiey,
B. V. Burov, V. G. Halymbadzhi, A. K. Gusev and others.

Due to the work of a number of Kazan geologists
the fundamental ideas on the age, genesis, facies
variation of the Permian deposits of the eastern
Russian plate were made, which are confined to the
field of building materials, copper, oil shale, coal, and
other minerals.

During the Summer School the excursions will be held
on unique Permian sections: Pechishi, Cheremushka,
Monastyrsky, Tanaika, Sentyak and Yelabuga (fig. 1),

49°50'

which will help to get an understanding of the variety
of sedimentary processes taking place in the east of
the Russian plate in the second half of the Permian
period. During the guided tour one will have the
opportunity not only to study the geology of these
areas, but also to collect data on lithology and
paleontology for students’ qualification works.

Sedimentary cover of the eastern Russian Plate
represented by a complex of geological formations
in the age range of the lower Riphean to quarters
inclusive, which lie on the subhorizontal crystalline
basement rocks. The formations of the Permian,
Jurassic, Cretaceous and Neogene systems come to
the surface. In general, horizontal bedding of the
sediments is disturbed by structures of different
order: arches, domes, shafts, depressions and
valleys. Basement and platform cover are broken by
numerous differently-oriented faults, including shifts.

Permian sediments in the east of Russian Plate
include all three sections with a total thickness of up
to 720 m; and, international and Russian stratigraphic
schemes have some differences (Table 1-3).

Cisuralian Series (P,) is represented by Asselian,
Sakmarian, Artinskian, Ufimian and Kungurian stages.
Completeness of the section of stages increases from

55°20'1
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Fig. 1. Geographical location of the Permian sections [7]: 1 — Pechishchi; 2 — Cheremushka; 3 — Monastyrsky, 4 — Sentyak; 5 — Yelabuga.
Puc. 1. [eoepaguyeckoe pacnosoxceHue pazpe3os nepmckol cucmemel [7]: 1 —leyuwiu,; 2 —Hepemywka, 3 —MoHacmeipckul; 4 —CeHmsk; 5 —Enabyea

6 PERMIAN SEDIMENTS OF THE EAST PART OF RUSSIAN PLATE




TepputopWA, Ha KOTOPOW MPOBOAATCA SKCKYpCUM,
PacnofioXeHa Ha BOCTOKe PycCKoW NauTbl, B mecTe
CMAHNA KPYNHeNwWwmx pek EBponbl — Bonrn n Kamol.
McTopura cMCTEMHOrO IMTONOr0-NasIeOHTONOMMYECKO-
roO M3y4eHWA pa3pe3oB AaHHOro pernoHa bepet Ha-
Yano c pabot P. . MypuncoHa [9], koTopbii B 1841 T.
BMepBble BbIAENNA U UCCNEeA0BaN MEPMCKYIO CUCTEMY
Ha beperax Bonru n Kambl npu nyTtewectsmm ot Bna-
avmupa go Mepmu. C Tex Nop NePMCKME OTNIOKEHMA
BOCTOKa PycCKOWM MAuTbl BCerga HaxoAWAWCb B none
3pEHMA OTEYECTBEHHOM U MMPOBOW cTpaTurpadum. Mx
M3y4yeHue CBA3AHO C MMEHaMM BbIAAOLLMXCA reoo-
ros KasaHckoro yHuBepcuteTta: H. A. [0/IOBKMHCKOTO,
A. A. lWUtykeHbepra, M. U. KpoTosa, A. B. Heyaesa,
M. 3. HouHckoro, A. @. 3aliueBa, B. A. YepapiHue-
Ba, E. N. TuxauHckomn, B. N. UrHaTtbesa, b. B. byposa,
B. I. Xanbimbanyku, A. K. Tycesa u ap.

Bnarogapa Tpyay Uenov nneaapl KasaHCKUX reoioros
co3/4aHbl OCHOBOMOMAratoLLme NpeacTaBAeHMs O BO3-
pacTe, reHesuce, GauManbHON U3MEHYMBOCTM NEPM-
CKMX OT/IOKEHWI BOCTOKA PYyCCKOM NAWTBI, K KOTOPbIM
NPUYPOYEHbI MECTOPONKAEHUA CTPOUTENbHbLIX MaTe-
PUanoB, Meau, roproYnX CNaHLEB, yraen 1 Apyrux no-
NE3HbIX UCKOMaeMbIX.

Bo Bpema neTHen WKonbl ByayT NpoBeLeHbl SKCKYpP-
CUW Ha YHWKa/bHble pa3pesbl NEPMCKON CUCTEMbI:
Meuynwy, YepemywKa, MoHacTbipckuii, CeHTAK U
Enabyra (puc. 1), KoTopble MOMOTYT NOAYYUTb NOHOE
npeacTaBneHne o MHOroobpasum cegumeHTauMoH-
HbIX NPOLLECCOB, NPOUCXOAMBLUNX Ha BOCTOKE PyCcCKOM
NAUTbl BO BTOPOM MNOMOBMHE MEPMCKOrO Mepuoaa.

B xo4e NpoBeAeHNs SKCKypcuin byaeT npegoctasneHa
BO3MOKHOCTb HE TO/IbKO U3Y4UTb re0/I0TUI0 AaHHON
TEPPUTOPMM, HO U cOBPaTb MaTepman no JUTOAOrUK
W NaNeOHTONOTUN A1 BbIMONHEHUA KBAaAUDUKALLMOH-
HbIX pabor.

OcafouHbI Yexon BOCTOKa Pycckol nanTbl npeactas-
NIeH KOMM/IEKCOM reosiormyeckux dopmaumii B BO3-
PacTHOM ZiMana3oHe OT HUXKHEro pudes 4o KeapTepa
BK/IHOUYMTE/IbHO, KOTOPbIE 3a/eratoT cybropmsoHTanb-
HO Ha MopoAdax KpUcTananyeckoro dyHaameHTa. Ha
[HEBHYO MOBEPXHOCTb BbIXOAAT 0Opa3oBaHUA Nepm-
CKOM, IOPCKOM, MeNoBoM 1 HeoreHoBOM cuctem [2, 3].
B Lenom ropusoHTanbHOE 3aneraHne 0CaflouHbIX OT-
NIOXKEHUI HapyLIEeHO CTPYKTypaMu pasHoro nopsaaka
TMNa CBO/OB, KYyMO/OB, BaN0B, NPOrMHOB M BNaamH.
PyHAAMEHT M NAATGOPMEHHBIN Yexon pazbuTbl MHO-
FOYUCNEHHBIMWU Pa3HOOPUEHTUPOBAHHbLIMM Pa3oMa-
MW, B TOM Yncne casmuramu [7].

MepMCcKMe OTNIOXKEeHUA Ha BOCTOKe PyCCKOM MNAWTbI
BK/IIOYAOT BCe TpW oTAena obulielt MOLLHOCTbIO A0
720 m; npuyem, MexayHapoaHan U poCcuiicKas cTpa-
TUrpaduyeckmne cxemMbl UMEKOT HEKOTOPbIE Pa3NYMA
(Tabnnupl 1-3).

Mpuypanscknii otaen (P) npeacTasneH OTNOMKeHUs-
MW acCeNbCKOro, CAaKMapCKOro, apTMHCKOTO, KyHryp-
CKOro M ydMMcKoro sipycoB. MosHOTa pa3pesa Apycos
yBe/IMYMBAETCA C 3aMajia Ha BOCTOK, @ MOLLHOCTM OT-
NOMKEHWIA BO3PACTatoT B 3TOM HanpasneHun ¢ 50 o
450 m. B npeaenax n3y4aemoro permoHa Ha AHEBHYI
MOBEPXHOCTb BbIXOAAT YPUMCKME OTNOXeHUa (bac-
cenH Kambi).

TABNNUA 1/ TABLE 1

MepmcKkan cTpaTurpaduyeckan LWKana TMNOBON 061acTu

Permian stratigraphic scale of the type area

Stage

Horizon

Beds / Formations

Vyatkian

Fifth

Severodvinian

Fourth
Third

Urzhumian

Second

First

Kazanian

Povolzhian

Morkvashinskie

Verkhneuslonskie

Pechishchinskie

Prikazanskie

Krasnoyarskie

Kamyshlinskie

Baituganskie

Sheshmian

Sheshminskaya

Ufimian

Solikamskian

Solikamskaya
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west to east, and the thickness of deposits grow in
this direction from 50 to 450 m. Within the study
region the deposits the Ufimian came to the surface
(the Kama basin).

The Ufimian stage (P u) unifies the gray-colored
sulphate-carbonate strata of the Solikamsky
horizon and red-colored sand and clay strata of
the Sheshminsky horizon. There are usually signs
of erosion between Solikamsky and Sheshminsky
horizons. Ufimian deposits are characterized by a
complex of organic residues (ostracods, Stoneworts
algae, non-marine pelecypods, flora, miospores)
and materially different from the Kazanian complex
of organic residues. Maximum thickness of Ufimian
deposits is up to 200 m.

Biarmian series (P,) includes deposits of Kazanian
and Urzhumian stages of total thickness up to 300 m.
Within the study the area of Biarmian deposits are
exposed in the river valleys (Figure).

Kazanian stage (P_kz ). Lower stage limit is determined
by changing the composition of rocks, fauna, flora,
and geochemical indicators. In the western part of
the region terrigenous-carbonate and carbonate sea
deposits of the Kazanian lie on the eroded surface of
karst carbonate and carbonate-sulfate formations of
Asselian, Sakmarian and, rarely, Ufimian stages. The
Kazanian stage is divided into two substages- bottom
and top. In the western part predominantly Upper-
Kazanian deposits came to the surface, while in the
eastern part- the entire section of stage.

The Kazanian stage consists of polyfacies deposits
(fig. 2). In the western part of the region it is
composed mostly of marine carbonate and, rarely, of
sulfate formations with diverse fauna: foraminifera,
brachiopods, conodonts, corals, pelecypods,
gastropods, etc. Eastwards the depletion of marine
fauna and its gradual replacement by brackish and
freshwater fauna (gastropods, pelecypods, ostracods,
fish, bones of terrestrial vertebrates) with rich
vegetation complexes is observed. Most clearly facial
zoning is shown in the valley of the Kama River, where
consistently from the the north-east to the south
-west continental clastic sediments are replaced by
the marine, carbonate ones. Between marine and
continental types of cuttings there are quite wide (50-
100 km) transition zone, within which marine layers
alternate with continental red rocks. Such facies
variability causes difficulties with cuttings correlation.
From east to west the thickness of the Kazanian stage
is reduced from 190-220 m to 15-20 m.

Urzhumian stage (P,ur). Urzhumian deposits are
widespread in the watersheds, and in the west they
can be found almost everywhere. The lower stage limit
clearly is formed by changing of the gray-colored clay-
carbonate rocks of the Kazanian age with variegated
carbonate-clayey-silt Urzhumian formations with the

remains of ostracods, fillopod, fish scales, etc. The
tickness of the Urzhumian sediments reaches 180 m.

The Tatarian Series (P,) includes Severodvinskian
and Vyatkian stages (see table). The most complete
sections are developed on the right bank of the Volga,
where their thickness reaches 150-200 m. Tatar
deposits mainly overlain by Quaternary deposits, in
the south-west of the Republic of Tatarstan these
deposits are overlain by Mesozoic strata.

Severodvinian stage (P,sv). Deposits relatively
widespread in the western part of the territory,
where locates the watersheds of the Volga, Sviyaga,
the Maly and the Bolshoi Cheremshan, the Sulcha
rivers and their tributaries. The stage also comes to
the surface in the cliffs right slope of the valley of the
Volga and in the valleys of its right-bank tributaries.
The lower stage limit is formed distinctly by the
replacement of the pale colored carbonate-clay rocks
with pelecypods and ostracods of the Urzhumian
age, brightly colored sand and silty-clayey rocks
of the Severodvinian stage which contain fauna of
ostracods, pelecypods, gastropods, fillopod and fish
scales, the remains of vertebrates and higher plants,
as well as Stoneworts algae. The stage is composed
of red interbedded siltstones, sandstones, and clays;
these are some seams of limestone and marl. The
tickness of the stage is up to 100 m.

Vyatkian stage (P.v). Vyatkian deposits are distributed
only on the right bank of the Volga River. They consist
of sandstones, siltstones, shales, and marls with
remains of ostracods and pelecypods. The stage
thickness reaches 30 m.

PERMIAN SEDIMENTS OF THE EAST PART OF RUSSIAN PLATE



TABNUUA 2 / TABLE 2

Cxema conocraBaeHua CTpaTMFpaCbVI‘-IECKVIX WKan HepMCKOl’i cncrTembl

Comparison of the stratigraphic scales of Permian
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Ybumcknii apyc (P u) obbeamnHaeT B cBoem cocTase
CEPOUBETHYIO CyNbdaTHO-KapOOHATHYIO TOoALLY CO-
JIMKAMCKOTO TOPM30HTA M MEeCYaHO-IMHUCTYIO Kpac-
HOLLBETHY}O TO/ILLLY WELMMHCKOro ropuoHTa. Mexay
COMMKAMCKMM U LWELMUHCKMM FOPU3OHTaMK, Kak
NpaBunao, OTMEYatoTCA creabl pa3mbiBa. YPUMcKme
OT/IOXKEHMA XapPAKTEPU3YIOTCA KOMMIEKCOM OpraHu-
YecKMxX OCTaTKOB (OCTpaKoAbl, XapoBble BOAOPOC/H,
HeMopcKue neneumnoabl, Gaopa, MMOCNOPbI), Cylie-
CTBEHHO OT/IMYAIOLMMCA OT KOMMAEKCa Ka3aHCKOro
Apyca. MakcMmanbHas MOLWHOCTb YOUMCKUX OT/I0XKe-
HWIM nocTuraet 200 m.

Buapmuiicknin otaen (P,) BKIO4aeT OTNOXKeHMA Ka-
3aHCKOTO WM YPXKYMCKOTO ApycoB, 00LIas MOLLHOCTb
KoTopbIx gocturaet 300 m. B npegenax nsy4aemoro
pervoHa OMapMUICKME OTNOMKEHUS ObBHaXKatoTCa B
PEeYHbIX JONNHAX.
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KasaHckuit apyc (Pkz). HuxHas rpaHvua apyca npo-
BOAMTCA MO M3MEHEHMI0 cocTasa nopos, dayHbl,
bnopbl, reoxMmmMYeckMm nokasaTtensm. Ha sanage
MOPCKME TEPPUreHHO-KapboHaTHble U KapboHaTHble
OT/IOXKEHMA Ka3aHCKOro spyca 3a/1eratoT C PasMbiBOM
Ha 3aKapCTOBaHHOW MOBEPXHOCTM KapbOHaTHbIX M
KapboHaTHO-CcyNbdaTHbIX 06pa3oBaHMIA acCeNbCKOro,
CaKMapCKOro U, pexe, yGMMCKOro ApycoB. KasaHCKuit
ApYC NoApasaenaerca Ha ABa NoAbAPYyCca — HUKHUIA
M BEPXHMI. B 3anagHOM YacTu Ha AHEBHYIO NMOBepX-
HOCTb BbIXOAAT, MPEUMYLLECTBEHHO, BEPXHEeKasaH-
ckne 06pas3oBaHMA, B BOCTOYHOM 4acTU OOHaxeH
BeCb paspes Apyca.

KasaHCckMIn sApyc npeactasneH noandaumanbHbl-
MW OTNOXKEHUAMM (puc. 2). B 3anagHon yactu pac-
CMaTPMBAEMOro PernoHa OH CAOMEeH B OCHOBHOM
MOPCKMMM KapOOHaTHbIMU U, pexe, cyNbdaTHbIMU
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Fig. 2. Lithofacies maps of Kazanian deposits
A — Early Kazanian; B — Late Kazanian;
1 - facies of lower shelf zone, 2 — facies of upper shelf zone,; 3 — facies of transition zone;
4 — continental facies; 5 — erosion area
Puc. 2. /Tumono2o-ayuanbHele Kapmsl KA3aHCKUX 0m0xeHul
A — paHHEKa3aHcKoe 8pemMs; b — no30HeKa3aHCKoe 8pems;
1 —30Ha payull HUMHe20 wensvga (kapboHamHelli mun paspesa), 2 — 30Ha gayuli 8epxHeao wensbga (meppuzeHHo-kapboHamHelld mun);
3 —30Ha nepexoOHbIX hayuli (KapboHamHo-meppuzeHHslld mun); 4 — 30Ha KOHMUHEeHManbHeIX ayull (meppueeHHsIl mun); 5 — 0baacme pasmeliea
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obpasoBaHuAMKU C pa3HoobpaszHoi dayHol dopa-
MUHUbEpP, 6paxvonos, KOHOAOHTOB, KOpPasinos,
neneuunoa, ractponos u ap. B BOCTOYHOM Hanpas-
NeHnn HabntogaeTcs obeaHeHMe MOPCKOM dayHbl U1
nocTeneHHoe 3amelleHne ee CONOHOBATOBOAHOMN M
npecHoBOAHOM dayHoW (racTponoAbl, Neaeumnoabl,
0CTpaKozabl, Pblbbl, KOCTM Ha3EMHbIX MO3BOHOYHbIX) C
HoraTbiMi pacTUTEIbHbIMM KOMMNIeKcamu. Hanbonee
4yeTKo daumanbHas 30HabHOCTb NPOABAEHA B A0NU-
He pekn Kama, raoe nocienoBaTeibHO C CeBEPO-BOC-
TOKa Ha toro-3anag, KOHTMHEHTaNbHble TePPUTEHHbIe
OT/IOXKEHMUA CMEHAIOTCA MOPCKUMMM KapboHaTHbIMM
daumamm (puc. 2).

Mexay MOPCKMM U KOHTUHEHTabHbIM TUMaMK pas-
PE30B CYLLECTBYET AOCTAaTOYHO WiKpoKas (50-100 Km)
nepexofHas 30Ha, B Mpefenax KOTOPOM MOpCKue
C/IOM YepeaytoTca C KOHTMHEHTaflbHbIMWM KpPacHo-
LUBETHbIMK  ToAwamu. [logobHas M3MEHYMBOCTb
daumanbHoro obamnka nopop Apyca obycnaenmeaet
3aTpyaHeHua c Koppensumelt paspesos. C BOCTOKA Ha
3anaf MOLLHOCTb Ka3aHCKOro sipyca COKpallaeTcs oT
190-220 m oo 15-20 m.

YpKYMCKMIA Apyc (qur). YPXKYMCKUE OTNIOKEHNA LWN-
POKO pacnpocTpaHeHbl Ha BoAOpasfenax, a Ha 3a-
naZe OHW pPa3BMTbl MOYTU MOBCEMECTHO. HMXKHAA
rpaHULa Apyca NPOBOAMTCA OTYETAIMBO MO CMeHe
CEPOUBETHbIX KapOOHATHO-IIMHUCTbIX NMOPOA, Ka3aH-
CKOro BO3pacTa NecTpooKpalleHHbIMU KapboHaTHO-
FIMHUCTO-a1€BPOIMTOBLIMU YPIKYMCKMMM 06pa3oBa-
HMAMMK, B KOTOPbIX BCTPEYAKTCA OCTAaTKM OCTpaKos,
dunnonoa, Yellynkn pbib 1 Ap. MOWHOCTb YPIKYM-
CKUX OTNOXeHUN gocturaet 180 m.

Tatapckuit oTaen (P,) BKNIOYAET CEBEPOLABMHCKMIA U
BATCKMM Apycbl. Hanbonee nonHble paspesbl passuThl
Ha npasobepexbe Bonru, rae Mx MOWHOCTb AOCTU-
raet 150-200 m. TaTapcKuMe OTNIOXKEHWA MEPEKPbITLI
NPEeNMYLLECTBEHHO YeTBEPTUYHbIMKM 0OPa30BaHMA-
MW, Ha toro-3anage Pecnybnukun TaTapcTaH — meso-
30MCKMMM TONLLAMM.

CesepogaguHcknii apyc (P.sv). OtnoxeHus apyca
CPaBHUTE/IbHO LUMPOKO PaCnpoCTpaHeHbl B 3anaj-
HOW YacTu TEPPUTOPUK, TAe CAaratoT BOAOPA3AENbI
peKk Bonra u Ceuara, Manbii YepemiwaH 1 bonblias
Cynbya mn mx nputokoB. OHWM TaKXkKe BbICTYMAtOT Ha
NOBEPXHOCTb B 0OPbLIBAX MPABOro CKAOHA A0AUHbI
Bonrn n B AonMHax ee npaBobepekHbIX NPUTOKOB.
HWXHAA rpaHMua Apyca NpPOBOAMTCA OTYETAMBO MO
cMmeHe 61eHOOKpaLleHHbIX KapbOHATHO-TMHUCTbBIX
nopoa, ¢ neaeunnogamm n OCTPaKOAaMM YPXKYMCKOTO
BO3pacTa APKOOKPALUEHHbIMW NecYyaHOo-a1eBPOANTO-
BO-T/IMHUCTbIMUM NMOPOAAMM CEBEPOABUHCKOIO APYCa,
KoTopble coaep:KaT dayHy ocTpakoa, neneumnos, ra-
cTponod, dGunnonog, a TakKe Yewynkn pblb, ocTaTkm
MO3BOHOYHbIX, BbICWUMX PACTEHWI M XapOBble BOAO-
pPOCAU. APYC CNOXeH NnepecnansaHnmem KpacHoLBeT-
HbIX a/IeBPOJIUTOB, MECYAHWKOB, [IMH; BCTPeYatoTCA
NPOCAOUN M3BECTHAKOB 1 Mepreneit. MoLLHOCTb Apyca
aocturaet 100 m.

BAaTckuit apyc (Psv). BATCKMe oTnoxeHnA pacnpocTpa-
HeHbl TONLKO Ha NpaBobepexbe p. Boara, croXeHsbl
necyaHWKamm, aneBpoOAUTaMM, MNHAMKU, Meprenamm
C OCTaTKamM OCTpakoa 1 neneumnos,. MolHocCTb Apy-
ca gocturaet 30 m.

TABIMUA 3 / TABLE 3
MepmcKan cTpaTurpadmyeckan WKana
Permian stratigraphic scale

Svst International Stratigraphic Scale Russian Stratigraphic Scale
stem
Y Series Stage Conodont Standart Series Stage Substage
Chaghsingian Clarkina wangi Upper
o Vyatkian (P.v)
Lopingian 3 Lower
Wuchiapingian | Clarkina postbitteri )
Tatarian Upper
] Severodvinian
L Jinogondolella
Capitanian (P,sv) Lower
postserrata
; Jinogondolella
Guadalupian | wordian & Urzhumian (P,ur)
= aserrata . .
= Jinogondolella Biarmian Upper
i
5 Roadian g. ] Kazanian (P_kz) PR
i nankingensis 2 Lower
) Neostrepto- Ufimian (P.u)
Kungurian . -
gnathodus pnevi Kungurian (P k)
Sweetognathus
Artinskian . g Artinskian (P.ar)
: . whitei ) . 1
Cisuralian Cisuralian
) Sweetognathus )
Sakmarian N Sakmarian (P.s)
merrili !
Streptognathodus
Asselian ) ptog Asselian (P,a)
isolatus
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The stratotype outcrops are exposed on the right bank
of the Volga River opposite the city of Kazan. Noinsky
[6] subdivided the Upper Kazanian in the Prikazansky
District into eight series- (from bottom to top):
A — “Yadrenyi Kamen”, B — “Sloistyi Kamen”, C —
“Podboi”, D — “Seryi Kamen”, E — “Shikhany”, F —
“Opoki”, G — “Podluzhnik”, and H — “Perekhodnaya”.
The series are grouped in three complexes which
indicate three cycles in the evolution of the type
area in the Late Kazanian: the first (A+B+C), the
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Fig. 3. Pechishchi Section [7]
Puc. 3. Pa3pes [Meyuwju

second (D+E+F) and the third (G+H). Solodukho
and Tikhvinskaya [8] recognized four horizons (from
bottom to top) in the type section of the Upper
Kazanian: Prikazansky (= series A+B), Pechishchinsky
(C+D+E), Verkhneuslonsky (F+G), and Morkvashinsky
(H). The lower part of the succession (Beds A-C)
is exposed in the slope of the bank between the
village of Pechishchi and Naberezhye Morkvashi. The
overlying beds are quite well exposed in the bottom
and in the slopes of the Kamennyi Gully (Beds D—-H)
(fig. 3, 4).

KAZANIAN STAGE
Prikazanskie Beds (P,kz,")
Member D (Seryi Kamen — ‘Grey Stone’).

1. Brownish-grey, muddy, thinly porous dolomite,
thickly bedded at the bottom and thinly bedded
at the top. The dolomite contains inclusions of
calcite, celestine, and gypsum (Verkhniy Mylnik —
‘Upper Soapstone’). The inarticulate brachiopods
Orbiculoidea konincki (Gein.) and the conulariid
Conularia hollebeni (Gein.) are typical. The bed also
contains the bivalves Pseudomonotis (Trematiconcha)
noinsky (Lich.), Pseudomonotis (Pseudomonotis)
permianus Masl., Solemya (Janea) biarmica (Vern.),
Parallelodon kingi (Vern.), and the fish scales
Kasanichthys sp., and Acropholis sp. The thickness is
1-2 m (fig. 3).

2. Grey, thickly bedded, fine-grained dolomite,
sometimes stained and with pseudoolits. The bed also
contains inclusions of calcite, quartz, and calcedony,
more rarely celestine and gypsum (Verkhniy Peschanyi
Kamen — ‘Lower Sandy Stone’). The bed contains
the foraminifers Glomospira sp., Ammodiscus sp.,
Globivalvulina  bulloides Brady, Pseudonodosaria
lata K.M.-Maclay, Nodosaria suchonensis K.M.-
Maclay, and Pseudoammodiscus microsphaericus
(K.M.-Maclay), numerous gypseous or siliceous molds
of bivalves Pseudomonotis garforthensis (King), Ps. sp.,
Schizodus rossicus Vern., brachiopods Aulostegs
wangengeimi (Vern.), and many remains of branching
and reticulate bryozoans Tabulipora ordinata Moroz.,
Fenestella permutula Moroz. and others, which often
form bioherms. The thickness is 1 m.

3. Grey, fine-grained, thickly bedded, medium
hard, compact, sometimes siliceous dolomite (Seryi
Kamen — ‘Grey Stone’). The lower part of the bed
contains the bivalves Nuculana kasanensis (Vern.),
Pseudomonotis (Ps.) permianus Masl., Pseudobakewellia
ceratophagaeformis  Noin., and the brachiopods
Cancrinella cancrini (Vern.), Cleiothyridina pectinifera
(Sow.), Beecheria netschajewi Grig. The thickness is
1.5m.
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PA3PE3 «[MEYULLN»

Pa3spesy c. Meunwm Ha npaBom bepery Bonrun Hanpo-
TMB KasaHW ABASETCA CTPAaTOTMMOM BEPXHEro Mofdb-
Apyca KasaHcKoro apyca (puc. 3, 4) 1 NoAy4nA LWNPO-
Kyt M3BEeCTHOCTb Brarofaps TpyLam npodeccopa M.
3. HowuHckoro [6]. OH pa3aennn BepxHeKa3aHcKme oT-
NNOMKEHWA HAa BOCEMb IMTONIOTUYECKMX CEPUIM (Nadek):
«AOPEHbIN KameHb» (navka A), «CMOUCTbIA KameHb»
(B), «moaboi» (C), «cepblt KameHb» (D), «lMXaHbl»
(E), «onokm» (F), «nogayxHuk» (G) n «nepexoaHan»
(H). NosaHee M. I. Conoayxo u E. WN. TuxauHckol [8]
[aHHble cepum BblM CrpynNMpPOBaHbI B YETbIPE ropu-
30HTa: NpUKasaHckui (A+B), neuniumHckun (C+D+E),
BEpPXHEYCNOHCKUIA (F+G) 1 mopKBawmHcKuin (H). lo-
PW30HTbI B Aa/IbHENLLEM MOAYYUAM CTaTyC CAOEB C
reorpaduyeckMmn HasBaHuAMM (Tonll). Ha Tepputo-
puwn, rae byaeT NnpoxoamuTb aKCKypcua (beper Boarm un
oBpar KameHHblit), obHaxatoTca naykm D—H, HUKHAA
4acCTb pa3pesa BepxHero NoabApyca Ka3aHCKOro Apy-
ca (naukmn A—C) BCKpbIBAETCA BBEPX MO TEYEHUIO PEKM
Bosira 8 6eperoBom CKAOHe MexKay cenamm Meunuim n
HabeperkHble Mopksalum (puc. 3, 4).

KA3AHCKUW APYC
NEYMLLMHCKUE CNIOW (P,KZ,?)
Mayka D («cepobili KAMEHb»)

1. [JonomMUT TIMHUCTBIN, BypoBaTo-CepbIf, MATKUNA,
TOHKOMOPWCTbIN, BHU3Y — TOACTO—, BBEPXY — TOHKOC-
NIOUCTBIN, C BKAOYEHUAMM KanbluUTa, LENectmHa u
rMnca («BepxHUI MbIIbHUK®). M3 OKameHenocTel xa-
paKkTepHbl 6e33amkoBble Bpaxuonoapl Orbiculoidea
konincki (Gein.) n meaysounapl Conularia hollebeni

(Gein.); Takxe BCTpevatoTca peaKue [BYCTBOPKM
Pseudomonotis (Trematiconcha) noinskyi (Lich.),
Pseudomonotis (Pseudomonotis) permianus Masl.,
Solemya (Janeia) biarmica (Vern.), Parallelodon
kingi Vern., Yewynkn u 3ybbl pblb Eurysomus sp.,
Platysomus sp., Acentrophorus varians Kirkby,
Kasanichthys sp., Acropholis sp. MowHocTb 1-2 m.

2. [onomut cepbiii, cpeaHe- U TONACTOCIOMUCTbIN,
TOHKO-MMWKPO3EPHUCTbIN,  y4acTKaMu  MATHUCTbIN
WA NCEeBAOONUTOBLIN; MNPWUCYTCTBYIOT BblAeNeHUA
KanbUWTa, KBapLUa W xanueloHa, pexe — LesecTuHa
N runca («BepPXHWU MecyaHblil KameHb»). BcTpeda-
totcs popammHudepsl Glomospira sp., Ammodiscus
sp., Globivalvulina bulloides Brady, Cornuspira
microsphaerica K.M.-Maclay, Nodosaria suchonensis
K.M.-Maclay, Pseudonodosaria lata K.M.-Maclay,
MHOTOYUCNEHHbBIE TUMNCOBbIE WM KPEMHEBble A4pa
[OBYCTBOPOK Pseudomonotis garforthensis (King), Ps.
sp., Schizodus rossicus Vern., 6bpaxnmonog, Aulosteges
wangenheimi (Netsch.); 06uAbHbI OCTATKM CETYATbIX
M BETBUCTbIX MWaHoK Tabulipora ordinata Moroz.,
Fenestella permulta Moroz. n ap., 4acto obpasyto-
wme 6uorepmbl. MouwHocTb 1 M.

3. [lonomMMUT cepblit, TOHKO3EPHUCTbIN, TONCTOC/NO-
WCTbIA, CpeaHeln TBepAoCTM, MNNOTHbIA, y4acTKammu
OKPEMHesNbI («cepblli KameHb»). B HWXKHel YacTu
cnos BCTpeyeHbl ABycTBOpKM Nuculana kasanensis
(Vern.), Pseudomonotis (Ps.) permianus Masl.,
Pseudobakewellia ceratophagaeformis Noin., 6pa-
xuonoabl Cancrinella cancrini (Vern.), Cleiothyridina
pectinifera  (Sow.), Beecheria netschajewi Grig.
MouwHocTb 1,5 m.




Member E (Shikhany)

4. Light grey, inequigranular, thinly wavy laminated,
porous, soft dolomite with numerous gypsum
nodules. The leached rock is cavernous. The top of
the bedpossesses desiccation fractures. The thickness
is 2—4 m (fig. 5).

Verkhneusolnskie beds (P_kz,?)
Member F (Opoki — ‘Opoka’)

5. The base of the bed is formed by the band of
conglomerates (10-20 cm thick) which irregularly
overlies the underlying rocks and consists of marl and
clay small pebbles (0.5-1.0 cm in size), cemented by
clay-silty material. The conglomerate is overlain by
yellowish-grey, thinly wavy laminated siltstone with
large cherty nodules, with interbeds of crypto-grained
muddy dolomite. The siltstone contains the rare bivalve
Parallelodon kingi (Vern.). The thickness is 1.6—-3.2 m.

6. Grey, clayish, crypto-grained, micro wavy
laminated, sometimes sandy dolomites with rare
bioclasts (0.1-0.2 mm). The thickness is 0.8 m.

7. Alternation of siltstones and clays, yellowish-grey,
thinly bedded, with rare interbeds of thinly laminated
dolomites. The thickness is 2.2-3.8 m.

8. Grey, muddy, fine-grained dolomite fractured
by the intersection of hair-thin fractures filled with
hydroxides of iron. Upward in the section dolomites
are replaced by dolomitic clays and yellowish-grey
marls, with subdominant interbeds of siltstone and
sandstone. Clays and sandstones contain foraminifers
Glomospira sp., Ammodiscus sp., Pseudoammodiscus
megasphaericus Gerke, bivalves Pseudobakewellia
ceratophagaeformis Noin., Pseudomonotis
(Ps.) permianus Masl., brachiopods Cancrinella
cancrini (Vern.), Rhynchopora geinitziana (Vern.),
Cleiothyridina  pectinifera (Sow.), marls contain
Lingula sp. The thicknes is 2.5-4.0 m.

Member G (Podluzhnik — ‘Stone lying under the
meadow’)

9. Light-grey, muddy, fine-grained, thickly bedded
dolomite with cherty nodules. The rock contains
molds and imprints of the bivalves Nuculana
kasanensis (Vern.), N.speluncaria (Gein.), Schizodus
rossicus Vern., Netschajewia globosa (Netsch.),
Pseudomonotis  (Ps.) permianus  Masl.,, the
brachiopods Cancrinella cancrini (Vern.), Beecheria
netschajewi Grig., Spiriferellina netschajewi (E. Ivan.),
Odontospirifer subcristatus (Netsch.), and fish scales
of Platysomys soloduchoi Minich, Palaeoniscum
kasanense Gein. et Vett.,, and conodonts Merrillina
sp. and Stepanovites sp. The thickness is 2.3-3.2 m.

10. Light-grey, fine-grained, medium bedded

dolomite. The thickness is 3 m.

11. Light-grey, muddy, irregularly bedded dolomite

with numerous thin laminae and nodules of white
and pink gypsum. The top of the bed has desiccation
fractures. The thickness is 3.5 m.

Morkvashinskie Beds (P,kz,*)
Member H (Perekhodnaya — ‘Transitional’)

The rocks of this member unconformably overlie the
underlying rocks.

12. Yellowish-grey, dolomitic, stained marl with
lenses of conglomerates (10-20 cm) at the base.
Conglomerates consist of small pebbles of white
dolomite. Upward in the section, marls are
occasionally replaced by muddy dolomites. Marls
contain non-marine ostracodes Palaeodarwinula
onega (Bel.), Prasuchonella belebeica (Bel.) and
others, phyllopodes, fish scales of Acentrophorus
varians Kirkby, Kasanichthys viatkensis Esin, and
Palaeoniscum kasanense Gein. et Vett.,, and plant
fragments. The thickness is 3—4 m.

13. Light-grey, muddy, fine-grained, thickly bedded
dolomite. The rock contains numerous foraminifers
Saccammina sp., Ammodiscus sp., Haplophragmoides
opinabilis Ucharsk., Trochammina sp., Verneuilinoides sp.,
and Digitina rara Ucharsk., the gastropod Loxonema sp.,
the bivalves Paralledon kingi (Vern.), Pseudobakewellia
ceratophagaeformis  Noin., Lithophaga (=Modiola)
consobrina (Eichw.), Schizodus rossicus Vern., and
Pseudomonotis (Ps.) permianus Masl., the brachiopods
Cancrinella sp. and Beecheria netschajewi Grig., and the
conodonts Merrillina sp. and Stepanovites sp. Because
of the mass occurrences of Lithophaga (= Modiola)
consobrina (Eichw.), the bed is known as the “Modiolovyi
Horizon”. The thickness is 2.5-3.5 m.

14. Greenish-grey feldspar-quartzite siltstone, with
irregular laminae and lenses of clays and dolomites.
The rock contains the rare remains of the plants
Signacularia noinskii Zal., Paracalamites kutorgae
Gein., Sphenophyllum  stouckenbergii  (Schm.),
Odontopteris rossica Zal., and Nucicarpus minutus
Esaul., etc. The thickness is 2—=3 m.

These beds are unconformably overlain by the red-
bed Tatarian siltstone and sandstone.

Fig. 5. Member E (Shikhany)
Puc. 5. la4yKa «wuxaHel»
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Mayka E («wuxaHol»)

4. [JoNnoMWUT  CBETNO-CEPbIM,  PA3HO3EPHUCTLIN,
TOHKO-BO/IHUCTOC/IOUCTbIN, MOPUCTbIN, MATKUR, C
MHOTOYUCNEHHBIMW THe3A4amKM runca (puc. 5). Mpwu
BbILLENAYMBAHMM TUMNCa NOPOAA CTAHOBUTCA CUIbHO
KaBepHO3HOW. NOBEPXHOCTb KPOBAW CAOA C Tpewum-
HaMu yCbixaHWA. MOLWHOCTb 2—4 m.

BEPXHEYC/TOHCKWE C/10M (P,KZ ?)
Mauka F («orioKu»)

5. B ocHOBaHWM Cn0o4, C pa3sMblBOM Ha MNOACTUNA-
oLWMX Nopoaax, 3aneraeT KoHrnomepaT (10-20 cm),
cocTonlmMit 13 oKkatblwen (0,5-1,0 cm), meprenent n
[IMH, CLUEMEHTUPOBAHHbIX [MHUCTO-a1EBPUTOBbIM
maTepuanom. Bbilie cneayeT aneBpoOaWT KeToBa-
TO-CepbI, TOHKO-BOJIHUCTOC/IOUCTbIN, C KPYMHbIMK
CTAKEHUAMM KPEMHS, C MPOCAOSAMWU KPUMTO3EPHU-
CTOTO FMMHUCTOrO A0NOMUTA. B anesponnTe BCTpeye-
Hbl peakue neneumnogs! Parallelodon kingi (Vern.).
MouHocTb 1,6—3,2 m.

6. [JONOMUT T[AMHWUCTBIN, KPUNTO3EPHUCTLIN, ce-
PbIl, MUKPO-BOSHUCTOC/IOUCTbIN, y4acTKaMu necya-
HWUCTbIN, C eANHUYHBIMW 0BIOMKaMM OpPraHOreHHbIX
ocTaTtkoB (0,1-0,2 mm). MouwHocTs 0,8 m.

7. [lepecnavBaHue aneBpoNTOB U [INH XeNToBa-
TO-CEPbIX, TOHKOC/NOUCTbIX C PeaKUMWU MNPOCIOAMM
TOHKOC/IOUCTbIX 401OMUTOB. MoLWHOCTb 2,2—-3,8 M.

8. [1onoMUT TIMHUCTBIN, Cepblil, MUKPO3EPHUCTLIN,
Pa3buTbIN CeTblo MepeceKatoWwmxca U BETBALMXCA
BO/IOCKOBW/HbIX TPELLMHOK, BbIMOJAHEHHbIX MAPO-
oKMCNamu Kenesa. Beepx mo paspesy nepexoauT B
[ONOMUTOBBIE TIMHbI U MEPTEN KENTOBATO-CEPOro
LBeTa, C NOAYUHEHHbIMW MPOCAOSAMM aNEBPOINTOB
M NecYaHMKoB. B rMHaX M MecyaHWKax BCTpevatoT-
ca dopamuHudepsl Glomospira sp., Ammodiscus
sp., Cornuspira megasphaerica Gerke, AByCTBOp-
Kn Pseudobakewellia ceratophagaeformis Noin.,
Pseudomonotis (Ps.) permianus Masl., 6paxnonogbl
Cancrinella cancrini (Vern.), Rhynchopora geinitziana
(Vern.), Cleiothyridina pectinifera (Sow.); B meprensax
oTMeueHbl Lingula sp. MowHoCTb 2,5—4 m.

Mavka G («n00ayIHUK»)

9. [ONOMUT [VHWUCTbIN, CBETNIO-CEPbLIN, TOHKO-
MUKPO3EPHUCTBIN, TOJNCTOCNOUCTbIN, C KOHKPELUAMM
KpemHs. BcTpeyatoTea aapa v oTnevaTku ABYCTBOPOK
Nuculana kasanensis (Vern.), N. speluncaria (Gein.),
Schizodus rossicus Vern., Netschajewia globosa
(Netsch.), Pseudomonotis (Ps.) permianus Masl.,
6bpaxuonon Cancrinella cancrini (Vern.), Beecheria
netschajewi Grig., Spiriferellina netschajewi (E.lvan.),
Odontospirifer subcristatus (Netsch.), a Tak»e yellyn-
Kn pbi6 Eurysomus soloduchoi Esin, Palaeoniscum
kasanense Gein. et Vett. n koHoaoHTbl Merrillina sp.
n Stepanovites sp. MowwHocTb 2,3-3,2 m.
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10. JoNOMUT CBETNO-CEPLIN, MUKPO3EPHUCTbIN, Me-
CTaMM CryCTKOBbIM, CpeaHe- U TOHKOCAOUCTbIN. Molw-
HOCTb 3 M.

11. JoNOMWT [AVMHUCTBIN, CBETNO-CepbI, HEepPaBHO-
MEPHO-CNOUCTBIN, C MHOMOYUCAEHHBIMW  TOHKUMU
npocnonkamum n rHesgamm 6en0ro n po30BOro rmnca.
KpoBna cnoa pa3buta TpelwmHamm ycbixaHmna. MoLu-
HOCTb 3,5 m.

MOPKBALUMHCKUE CNOU (PzKZz4)
May4ka H («nepexodHasA»)

OTNOMXKEHMA NaYyKM 3aneratoT Ha NoACTUAAIOWMX 0b-
Pa30BaHMAX C PA3MbIBOM.

12. Meprenb  OONOMMUTOBLIN,  KENTOBATO-CEPbIN,
NATHUCTbIN, B NOAOLWBE C /IMH3aMM KOHIOMepaTa
(10-20 cm), cocToAllero M3 MenKuUx ranedek beno-
ro AonomuTa. Beepx no paspesy meprenb nepexo-
OWT B TIMHUCTBIA OONOMUT. B meprene BCTpeyvatoT-
cs HemopcKkuMe ocTpakodpl Palaeodarwinula onega
(Bel.), Prasuchonella belebeica (Bel.) n ap., dpunno-
nofbl, Yewyrku pol6 Acentrophorus varians Kirkby,
Kasanichthys viatkensis Esin, Palaeoniscum kasanense
Gein. et Vett., aTpuTt. MowHoOCTb 3—4 m.

13. JJoNOMWUT TIMHUCTbIN, CBETNO-CEPbIA, MMKPO-
3EPHUCTbIN, TOACTOC/NOUCTbIA. BcTpevyatotca MHO-
rouymcieHHble  dopamuHudepsl Saccammina  sp.,
Ammodiscus sp., Haplophragmoides opinabilis
Ucharsk., Trochammina sp., Verneuilinoides sp.,
Digitina rara Ucharsk., ractponoasl Loxonema sp.,
[BYCTBOPKM Parallelodon kingi (Vern.),
Pseudobakewellia ceratophagaeformis Noin.,
Lithophaga (=Modiola) consobrina (Eichw.), Schizodus
rossicus Vern., Pseudomonotis (Ps.) permianus Masl.,
6paxmonoapl Cancrinella sp., Beecheria netschajewi
Grig., KoHoOoHTbI Merrillina sp. w Stepanovites sp.
Mo HaxosKaeHuto maccoBbix Lithophaga ( = Modiola)
consobrina (Eichw.) choit ussecTeH nofa Ha3BaHWEM
«MOJMON0BOr0 rOpM3oHTa». MoulwHocTb 2,5-3,5 m.

14. AneBponnT MNOMEBOLLNATOBO-KBAPLEBbIM, 3e-
JIEHOBATO-CEPbINA, BKIOYAIOWMIA  HeBblAepKaHHbIe
CNOMKM U JIMH30YKM [IMHUCTO-AO0NOMUTOBOMO CO-
CTaBa. BcTpeyatoTca pefKue pacTUTeNbHble OCTaTKM
Signacularia noinskii Zal., Paracalamites kutorgae
Gein.,  Sphenophyllum  stoukenbergii ~ (Schm.),
Odontopteris rossica Zal., Nucicarpus minutus Esaul.,
n ap. MowHoCTb 2—3 M.




CHEREMUSHKA SECTION

The most complete and well studied is the section
exposed in the Cheremushka Gully (fig.6). This
section was repeatedly studied by E.I. Tikhvinskaya,
V.I. Ignatiev, N.N. Forsch, and others. A detailed
— paleontological description was first obtained in
N the 1950s thanks to the work of A.K. Gusev, Senior
. Lecturer at Kazan university, who distinguished a
@@ series of stratigraphic members in the succession
and collected fossils bed by bed. These collections
were later enlarged by V.A. Lukin, N.K. Esaulova,
I.I.  Molostovskaya, B.\N. Burov, lYa. Zharkoy,
V\V.Silantiev. Upward in the section, above the
contact with greenish-grey clays and marls of the
Perekhodnaya Member of the Upper Kazanian, the
sequence in the Cheremushka Gully shows the
following beds [7], from bottom to top (fig.6):

STAGE
SUBSTAGE

FORMATION
MEMBER

-
4l

.

=

-
=

—
i

SEVEROQDVINIAN

URZHUMIAN STAGE

The First Formation

1. Greyish-brown, more rarely greenish-grey
calcareous, muddy, sandstone and siltstone. The
thickness is 3.2 m.

SECOND

2. Greenish-grey, pink, brown, thinly wavy
laminated, dolomitic marls, in places finely cavernous,
with thin (1-5 cm) laminae of greenish-grey clay. The
thickness is 2.0 m.

3. Brown, calcareous, wavy laminated siltstone and
clay with thin (0.15-0.25 m) interbeds of pink and
grey marl. Clays contain rare fish scales. The thickness
is 4.5m.

4. Light-grey, pinkish-brown, wavy laminated, pitted,
dolomitic marl with interbeds (0.3—0.6 m) of pinkish-
grey dolomite, containing tubular excavations. The
rocks contains rare fish scales. The thickness is 5.0 m.

URZHUMIAN

i 5. Greyish-brown, compact, wavy laminated
siltstones and clay, with thin laminae (1-5 cm)
s @@ of greenish-grey sanc‘Istone. In the middle of the
bed the sandy bedding planes possess scattered
conchostracan shells and rare fish scales. The
4 {} thickness is 2.5 m.

FIRST

6. Light-grey, pinkish, brown, compact, wavy
laminated, platy marls interbedded with reddish-

3 brown wavy laminated siltstone and clay. The
thickness is 6.0 m.

3 50m
7. “Quartz  Sandstone  Member”.  Greenish-

2.5 m grey, fine-grained, quartz sandstones, with gently
oblique bedding. In the upper part of the member,
the rock represents an alternation of variegated
siltstones, clays, and marls. Marls contain valves of
conchostracan shells. The thickness is 5.5 m.

KAZANIAN
UPPER

Fig. 6. Cheremushka Section [7]
Puc. 6. Pa3pes Yepemywka
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Paspes onucaH B oBpare Yepemyluka (puc. 6).
Ero pgeTanbHad NafeoHTONONMYecKaa XapakTepu-
CTWKa BNepBble NosyyeHa B cepeanHe 1950-x rogos
6narogapa paboram AoueHTa KasaHCKoro yHusep-
cuTeTa A. K. TyceBa, KOTOpbIN BblAeAUA B paspese
pPAL MMTONOTMUYECKMX NMAYek 1 NPON3BEN MOCNONHbIE
cbopbl OpraHWMYecKnx ocTaTKoB. Bnocneactsmm pe-
3y/bTaTbl €ro MCCAefoBaHUN Oblnn AOMONHEHbI B.
A. JlyknHbim, H. K. Ecaynosoi, M. M. MonocToscKoM,
b. B. byposbim, . A. HKapkosbim, B. B. CunaHTbe-
BbIM M Ap. HauMHasa OT KOHTaKTa C 3e/neHoBaTo-ce-
PbIMU IIMHAMUK U MEPreNaMmN «NepexoqHOn» nayku
BEPXHEro MoAbApyca Ka3aHCKOro Apyca, B oBpare
Yepemyuwka Habnopaetca [7] cnenytoumii nopaaok
Hac/0eHus, CHU3y BBepX (puc. 6) :

YP}YMCKUMN APYC
lMepsaa cauma

1. TlleCcyaHMKM W aneBpoOSIUTbl M3BECTKOBO-IINHU-
CTble, BYpOBaTO-KOPMYHEBbIE, PEXKE 3e/1eHOBATO-Ce-
pble. MowHOCTb 3,2 M.

2. Mepream [ONOMUTUCTbIE, 3e/1eHOBATO-CEpbIE,
PO30BblE, KOPUYHEBbIE, TOHKO-BOSIHUCTO-C/IOUCTBIE,
y4YacTKamM KaBepHO3Hble, C TOHKMMK (1-5 cm) npo-
CNIOMKaMM 3e1eHOBATO-CEPON MUHbI. MOLLHOCTb 2 M.

3. AneBponuTbl U TINHBI WU3BECTKOBUCTbIE, KOPWUY-
HeBble, BOJIHUCTOCAOUCTbIE C TOHKUMK (0,15-0,25 m)
NPOCNOAMM PO30BbIX U Cepbix Meprenei. B ramvHax
BCTPeYatoTCa peaKme Yelyikm pblb. MoluHocTb 4,5 m.

4. Meprean [AONOMUTUCTblE, CBETAOCEPbIE, PO30-
BaTO-KOPWYHEBbLIE, BOJIHUCTOCNOUCTbIE, KaBEPHO3-
Hble, ¢ npocnoamm (0,3-0,6 M) 4ONOMMTOB PO30Ba-
TO-CEPbIX, MPOHN3aHHbIX KOPHEBUAHBIMMW MYCTOTAMU.
BcTpeyatoTca peakne Yelynkmn pblb. MowWwHOCTb 5 M.

5. ANneBpoAUTbl U [NMHbI HBypPOBATO-KOPUYHEBDIE,
NNOTHbIE, BOAHUCTOCAOUCTbIE, C TOHKUMM (15 cm)
NpPOCNONKaMM 3e1€HOBATO-KOPUYHEBOIO NecYaHMKa.
B cepeamHe cnos Ha MeCYaHWUCTbIX MIOCKOCTAX Ha-
C/I0€HMA paccenAHbl CTBOPKM PaKOBWMH KOHXOCTPaK U
peaKue Yewynkn pblb. MouwHocTb 2,5 m.

6. [lepecnanBaHne meprenein CBeTN0-CEPbIX, PO30-
BaTbIX, 3€/1EHOBATbIX, KOPUYHEBbLIX, NMAOTHbIX, BONHU-
CTOC/IOUCTbIX, NAUTYATbIX C aNEBPONUTAMM U IIMHAMM
KPaCHOBATO-KOPUYHEBLIMW,  BOJIHWUCTOC/IOMUCTBIMM.
MouWwHOCTb 6 M.

7. «[la4yka KBapuesble MecY4aHUKn». [lecH4aHUKn
KBapLEBble, 3e/IeHOBATO-CEPbIE, MEIKO3EPHUCTbIE, C
MOI0TOM KOCOW CNIOMCTOCTbIO. B BEPXHEN YaCTW Nayvkm
HabntogaeTcA nepecnamMBaHmne NecTPoLBeTHbIX anes-
PONUTOB, TNH U Meprenelt. B meprensax BcTpeyatoTca
CTBOPKM PAKOBUH KOHXOCTPaK. MoLWHOCTb 5,5 m.
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Bmopas ceuma

8. «[1ayvKa 3eneHble MnHbI». [NNHbI U3BECTKOBUCTLIE,
3e/1eHOBaTO-Cepble, nepexoasalime B meprenun. Ha ot-
OeNbHbIX NNOCKOCTAX HACNOEHNA COAEPKATCA CKome-
HWA PakoBWH ocTpakop Palaeodarwinula fragiliformis
(Kash.), P teodorovichi (Bel.), P. tichonovichi (Bel.),
Prasuchonella nasalis (Shar.) u ap., KOHXoCTpakK, oTne-
YaTKM M AApa ABYCTBOPYATbLIX MONIOCKOB Palaeomutela
olgae Gusev, Prilukiella sp., Anthraconauta (?)
volgensis (Gusev), 4Yellyku pbib, OxKenesHeHHble ©
obyrneHHble OCTaTKM pacTeHunin Paracalamites frigidus
Neus., Annularia cf. parvula Neus., Sphenophyllum
stoukenbergii (Schm.), Phyllotheca sp., Tschernovia
striata Neus., Phylladoderma tscheremushca Esaulova.
MouwHocTb 7 M.

9. «[Mayka 4yepemyLika». M3BECTHAKM W Mepreamu
CBET/IO-CEPbIE, PO30BaThble, 3e/1eHOBaATble, BOMHU-
CTOCNIOUCTbIE, KpenKkWe, KaBepHO3Hble, Yy4yacTKa-
MK BoZopoc/eBble. [lepecnanBaloTca € TOHKMMM
(0,3-0,5 m) npocnoikamM KpacHOBATO-KOPUYHEBBIX
aNeBpPOANTOB U TAWMH. [IMHUCTbIE PA3HOCTU MOPOL,
COAEP!KAT MHOTOYMCNEHHbIE OCTAaTKM  OKameHe-
noctei: octpakoabl Palaeodarwinula  fragiliformis
(Kash.), Ptorensis (Kotsch.), P. elongata (Lun.),
P. elegantella (Bel.), Pmera (Starozh.), Prasuchonella
nasalis (Shar) n Ap., KOHXOCTpaKMW, ABYCTBOPYa-
Tble MOANCKM Palaeomutela vjatkensis Gusev,
P. doratioformis Gusev, P. krotowi Netsch., Prilukiella
sp., Anthraconauta (?) volgensis Gusev, 4YellylKku
pblb, KOCTWM AMHHOMOPABIX aHTPaKO3aBPOMOP-
¢doB Chroniosuchus sp., 0OrOHMM XapOBbIX BOAOPOC-
newn Luichara luoii Kis., Stomochara constricta Kis.,
St. diserta Said., St. lubrica Said., Cuneatochara amara
Said. MolwHOCTb 6 M.

10. «layka NeHToYHble meprenm». [AMHblI KpacHo-
BATO-KOPUYHEBbIE, C MPOCAOAMM TOHKOMAUTYATbIX
3e/1eHOBATO-CEpbIX Mepresiei. BcTpeyatoTca  MHO-
FOYMCNEHHbIE  CKOMJIEHMA  KOHXOCTPaK, OCTPaKoA,
Palaeodarwinula  fragiliformis  (Kash.), Pelongata
(Lun.), P. obvia (Mol.), Parida (Mol.), Prasuchonella
nasalis (Shar.), Permiana elongata Posn., asycTsopya-
Tbix Montockos Palaeomutela castor (Eichw.), Polgae
Gus., Prilukiella subovata (Jones), Pr.pugnatoria Gus.,
Pr. mirabilis (Gus.), Anthraconauta (?) volgensis Gus.,
A. (?) uslonensis Gus., YeLlyiKku pbib. MOLHOCTb 6,5 M.

11. «Mayka BOpOObEBKA» MAM «Mayka Ma/IMHOBblE
TAVHbBI». ANeBPOANTLI U IMHBI MaJIMHOBbLIE C MPOCO-
AMW 3e/1eHOBaTO-CePbIX W3BECTHAKOB W Meprenemn.
ANeBpOANTbI U TANHBI MAOTHbIE, HEACHOC/NOWUCTbIE,
C TOHKMMM MNPOC/NOMKaMM 3e/1eHOBATO-Ceporo nec-
YaHWKa. Meprean 1 M3BECTHAKM [MUHUCTbIE, BOHU-
CTOCNIOUCTbIE, BOAOPOC/EBbIE, KDEMKMNE, MAaCCUBHbIE,
Yy4aCTKamMM KaBepHO3Hble. B MIMHUCTBIX pa3HOCTAX
nopoJ BCTPeYaloTcA MHOrOYMCAEeHHble CKOMAeHuA




The Second Formation

8. “Green Clay Member”. Greenish-grey, calcareous
clay gradually replaced by marls. Some bedding
planes possess accumulations of the ostracodes
Palaeodarwinula fragiliformis (Kash.), P. teodorovichi
(Bel.), P tichonovichi (Bel.), Prasuchonella nasalis
(Shar.) and others, imprints and molds of the
bivalves Palaeomutela olgae Gusev, Prilukiella
sp., and Anthraconauta (?) volgensis Gusev, fish
scales, ferruginous and coaly remains of the plants
Paracalamites frigidus Neub., Annularia cf. parvula
Neub., Sphenophyllum  stouckenbergii ~ (Schm.),
Phyllotheca sp., Tschernovia striata Neub., and
Phylladoderma tscheremushca Esaul. The thickness is
7.0m.

9. “Cheremushka Member”. Light grey, pinkish,
greenish, wavy bedded, solid, cavernous, partly algal
limestone and marl. These rocks interbed with thin
(0.3—0.5 m) beds of reddish-brown siltstone and clay.
Clays contain many fossils, including the ostracodes
Palaeodarwinula fragiliformis (Kash.), P. torensis
(Kotsch.), P. elongata (Lun.), P. elegantella (Bel.), P
mera (Starozh.), Prasuchonella nasalis (Shar.) and
others, conchostracans, the bivalves Palaeomutela
vjatkensis Gusev, P. doratioformis Gusev, P. krotowi
Netsch., Prilukiella sp., and Anthraconauta (?)
volgensis Gusev, fish scales, bones of the long-
snouted anthracosauromorphs Chroniosuchus sp.,
the charophytes Luichara luoii Kis., Stomochara
constricta Kis., St. diserta Said., St. lubrica Said., and
Cuneatochara amara Said. The thickness is 6.0 m.

10. “Ribbon Marls Member”. Reddish-brown clays
with interbeds of thinly platy, greenish-grey marl.
The rock contains numerous accumulations of
conchostracans, the ostracodes Palaeodarwinula
fragiliformis (Kash.), P. elongata (Lun.), P. obvia (Mol.),
P arida (Mol.), Prasuchonella nasalis (Shar.), and
Permiana elongata Posn., the bivalves Palaeomutela
castor (Eichw.), P olgae Gus., Prilukiella subovata
(Jones), Pr. pugnatoria Gus., Pr. mirabilis (Gus.),
Anthraconauta (?) volgensis Gus., and A. (?) uslonensis
Gus., and fish scales. The thickness is 6.5 m.

11. “Vorobyevka Member” or “Crimson Clay
Member”. Crimson-red siltstone and clays with
interbeds of greenish-grey limestone and marl.
Siltstones and clays are compact, indistinctly bedded,
with thin laminae of greenish grey sandstone. Marls
and limestones are clayish, wavy bedded, algal,
solid, sometimes cavernous. Clays contain numerous
conchostracans, the ostracodes Palaeodarwinula
fragiliformis (Kash.), P. cf. elongata (Lun.), P. ¢f. tuba
(Misch.), Prasuchonella nasalis (Shar.), and others,
the bivalves Palaeomutela vjatkensis Gus., Prilukiella
pugnatoria Gus., Pr. mirabilis Gus., Anthraconauta (?)
volgensis Gus. and others., fish scales, bones of the
small reptile Nycteroleter sp. The thickness is 6.5 m.
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12. “Tobacco Sandstone Member”. Reddish-brown
(chocolate), horizontally bedded clays replaced at the
top of the bed by yellowish-grey (tobacco) sandstones
with oblique bedding. Clays contain molds of the
bivalves Palaeomutela castor (Eichw.), P. longissima
Netsch., Prilukiella pugnatoria Gus., Pr. subovata
(Jones), Anthraconauta (?) volgensis Gus., A. (?)
tscherdinzewi Gus., the conchostracan Pseudestheria
eos (Eichw.), and ostracodes. The thickness is 7.5 m.

The lithological composition and bedding of the
overlying beds are well observed in the outcrop
situated at the very top of the Volga hill-side to the
west of the Cheremushka Gully.

13. “Krutoovrazhnaya (‘Steep Gullies’) Member”.
Light-grey, algal, hard, cavernous limestones in places
replaced by greenish-grey marls and clays. The rocks
contain numerous ostracodes of Palaeodarwinula
fragiliformis (Kash.), P. c¢f chramovi (Gleb.), P
elongata (Lun.), P. cf. tuba (Misch.), Prasuchonella
nasalis (Shar.), Permiana elongata Posn., Suchonellina
inornata  (Spizh.) and others, the bivalves
Palaeomutela krotowi Netsch., Prilukiella nitida Gus.,
fish scales, charophytes Cuneatochara amara Said.
The thickness is 6.5 m.

SEVERODVINIAN STAGE
The Third Formation

14. Yellowish-grey, fine-grained, polymict sandstone
with gently oblique bedding. The contact with the
underlying bed is uneven. The thickness is 0.8 m.

15. Reddish-brown, indistinctly bedded clays, with
thin laminae of greenish-grey sandstone . The visible
thickness is 0.5 m.

Upward of the slope the succession is unexposed.




KOHXOCTpaK, ocTtpakos Palaeodarwinula fragiliformis
(Kash.), P. cf elongata (Lun.), Pcf tuba (Misch.),
Prasuchonella nasalis (Shar.) w ap., ABycTBOpYaTbIX
monntockos Palaeomutela vjatkensis Gus., Prilukiella
pugnatoria Gus., Pr. mirabilis Gus., Anthraconauta (?)
volgensis Gus. 1 Ap., YelynKn pbib, KOCTOUYKN MENKNX
penTtunuit Nycteroleter sp. MolwHoCTb 6,5 m.

12. «Mayvka TabayHble necqaHUKM». [NMHBI KPacHO-
BAaTO-KOPUYHEBbIE («LIOKONAAHbIEY), TOPU3OHTa/b-
HOC/IOUCTble, BBEPXY CMEHSIOLMECH MecYaHUMKOM
KeNToBaTo-cepbiM («TabayHbiM») C MOMOTOM KOCOWM
C/IOMCTOCTbLI0. B rnHax BCTpeyvatoTea Aapa ABYCTBOP-
yaTblx Monntockos Palaeomutela castor (Eichw.),
Plongissima Netsch., Prilukiella pugnatoria Gus.,
Pr.subovata (Jones), Anthraconauta (?) volgensis
Gus., A. (?) tscherdinzewi Gus., paKOBMHbI KOHXOCTPaK
Pseudestheria sp., Euestheria eos (Eichw.) n octpa-
ko4, MouwHocTb 7,5 m.

13.  «[layka KpyTOOBpaxKHaa». W3BecTHAK BOAO-
POC/EBbIN, CBETN0-CEPbLIN, TBEPAbINA, KaBEPHO3HbIN,
NpOCNOSMM  NepexodAallMin B  3e/eHoBaTo-cepble
Mepresiv U ruHbl. BcTpeyatoTcs MHOrOYMCIEHHble
ocTpakoapl Palaeodarwinula  fragiliformis (Kash.),
Pcf. chramovi (Gleb.), Pelongata (Lun.), Pcf tuba
(Misch.), Prasuchonella nasalis (Shar.), Permiana
elongata Posn., Suchonellina inornata (Spizh.) v ap.,
ABycTBOpYaTble MOAMOCKM  Palaeomutela krotowi
Netsch., Prilukiella nitida Gus., yewyiku pblb, xapo-
duTbl Cuneatochara amara Said. MoWwHOCTb 6,5 M.

CEBEPOABUHCKUI APYC
Tpemosa ceauma

14. TecyaHMK NONMMMKTOBBIN, KENTOBATO-CEpPbIN,
Me/IKO3EPHUCTbIN, C MOMOroM KOCOM CAOUCTOCTbHO.
KOHTaKT ¢ noAcCTUNAlOWLMM CNOEM HEpPOBHbIN. Moly-
HocTb 0,8 M.

15. AnMHa KpacHOBATO-KOPMYHEBAA, HEACHOC/IOU-
CTas, C TOHKMMM NPOCAOMKAaMM NecyaHMKa 3eN1eH0Ba-
TO-ceporo. Buammaa mowHocTts 0,5 m.
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MONASTYRSKY SECTION

STAGE

Paleomagnitic
ZonEs
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Fig. 7. Monastyrsky Section [7]
Puc. 7. Paspesz MoHacmesipckul

The Monastyrsky Gully is located on the right bank of the Volga River,
in the vicinity of the village of Monastyrskoe, 12 km upstream of the
town of Tetyushi. The outcrops in the thalweg and slopes of these gullies
represent one of the most complete and readily accessible section of
the Tatarian in the region of the Kazan Povolzhye (fig. 7). This section
was repeatedly studied in the course of stratigraphic, lithological and
paleontological works [1, 7]. The stage is represented there by all three
horizons and five formations, and its thickness reaches 180 m.

URZHUMIAN STAGE
First Formation

The lower part of the formation is exposed near the mouth of the
Monastyrsky Gully on the steep bank of the Volga River, while the
upper part of the formation is exposed in the right slope of the gully,
where it forms a series of ledges. The thickness of the formation is ca.
45 m. As a result of the building of the water reservoir near the city of
Samara, the waterline raised, and the Kazanian-Tatarian boundary lies
slightly below the water level in the Volga River. According to Forsch
(unpublished Report to the Geological Survey, 1938), the Tatarian
starts with the dull-red siltstones with gypsum nodules. There is no
distinct gap between the stages.

Generally, the First Formation is composed of red-bed clays and is
distinctly subdivided into two parts. The clays of the lower part of the
formation are gypsiferous, containing many interbeds (3—20 cm thick)
of grey and pink marls and clayish dolomites, more rarely of brown
siltstones and sandstones. In the upper part of the formation, clays
are more homogenous and have a few interbeds of terrigenous and
carbonate rocks.

Fossils occur rarely in the formation and mostly in its upper part. The
first bed with fossils lies 10 m below the top of the formation and is
composed of reddish-brown thinly bedded clays containing small (3—4
mm) distorted valves of conchostracans. Seven meters above this
bed, dull-red unbedded clays, along with conchostracans, contain the
isolated scales of the fishes Platysomus biarmicus Eichw., Kargalichthys
efremovi Minich, Amblypterina costata (Eichw.), Acrolepis rhombifera
Eichw., Palaeoniscum cf. kasanense Gein. et Vetter, Palaeoniscum
cf. freislebeni Bl., Palaeoniscum kurtum Krotov, Varialepis orientalis
(Eichw.), Varialepis bergi A. Minich, Elonichthys sp., Eurysomus sp., and
Xenosynechodus sp. The scales are 2-5 mm in size, black, not oriented
and regularly distributed in the rock.

Second Formation

The Second Formation is exposed in the second right tributary, and
also in the thalweg and slopes of the Monastyrsky Gully. The thickness
of the formation is ca. 35 m. Its lower boundary is drawn at the base
of the 0.3 meter-thick bed of pinkish-grey, dolomitic, heterogeneous
marl. In the bottom of the gully, this bed forms the waterfall, first from
the mouth. The Second Formation is distinct in its cyclic structure
and high content of carbonates. The section contains three clayish-
carbonate members, at the bottom, in the middle, and at the top.
These members are separated by the two members of sandy-clayish
rocks. The clayish-carbonate members are composed of greenish and
pinkish-grey dolomites, clayish limestones and marls (0.2—1.5 m thick),
containing thin (usually 10-30 cm) bands of red clay. Sandy-clayish
members are composed of reddish-brown clays and siltstones with
lenticular interbeds of brownish sandstones (up to 2 m).

24

PERMIAN SEDIMENTS OF THE EAST PART OF RUSSIAN PLATE



PA3PE3 «MOHACTbIPCKUI»

MOHaCTbIPCKMIA OBpar HaxoAMTcA Ha npasom bBepery
p. Bonra B 12 km oT 1. TeTiowun v B 3 KM BOCTOYHeE C.
MoHacTblipckoe. ObHaxeHMa 06pa3ytoT OAMH U3 Hau-
H6onee NOMHbLIX U NErko AO0CTYMNHbIX pa3pe3os buap-
MWICKOTO M TaTapCKOTo OTAEN0B NEPMCKOIN CUCTEMBI,
MOLLIHOCTb KOTOPOTro npesbiwaeT 180 m.

Mo MecCTHOW cTpaTurpadUyUeckor cxeme paspes nos-
pa3fenAaeTca Ha NATb CBUT, BblaeneHHbix H. H. ®op-
wem B 1938 r. B anTepaType HasBaHMA CBUT 4acTo
MMEHYIOTCA Kak «cBUTbI H. H. ®opwa». Ha XXX Mex-
nyHapoaHom [eonornyeckom KoHrpecce (MeKuH,
1996) AaHHbI pa3pes NPeasoKeH B Ka4ecTse 3Taso-
Ha MarHuTocTpaTUrpaduyeckor rpaHuLbl rMNep3oH
Knama n Mnnasapa naneomarHUTHOM Wwkanbl Kokca.

B coCTaB yp»KYMCKOTO Apyca BXOAAT «NepBan», «BTO-
pas» 1 6GbLIAs YacTb «TPETbEN» CBUTHI (pUC. 7).

YPXYMCKUN APYC
lepsas cauma

OTNOXKeHWA NepBOl CBWUTbI 3a/7eralT Ha PasmbITOM
NOBEPXHOCTM 3€/1eHOBATO-CePbIX Meprefnen u MuH
Ka3aHCKOro sipyca. B OCHOBaHWM YPXKYMCKUIA ApyC
CNOMKEH KUPMUYHO-KPACHbIMW aNeBpOIUTaMm C Ken-
BaKamM runca. B HuMxHeil nonosumHe ceuTa (OKONO
20 m) npeacTaBneHa rMmMHaMmM TEMHO-KOPUYHEBbLIMM,

3arMMNCcoBaHHbIMW, C MHOFOYMUCAEHHBIMU MPOCNOSAMM
(3-20 cm) mepreneit 4ONOMUTOBbIX, KOPUYHEBbIX, Me-
NIMTOMOP®HbIX, PeXe aneBposUTOB M MeCYaHMKOB.
B BepxHei yacTn cBUTbI (OKOAO 25 M) MKHbLI HBonee
OAHOPOAHbI, C ANHUYHBIMW MPOCAOAMWU TEPPUTEH-
HbIX M KapbOHaTHbIX MOPO/A, @ TaKKe XapaKTepHbIMM
TOHYaWWMMM NPOCAONKaMM NanbIropckuTa. Maneox-
TO/IOTMYECKME OCTaTKM B CBUTE BCTPEYAlOTCA PEeaKo
N NMPUYPOYEHbBI K e BEpPXHEW YacTu, rae B KpacHOBa-
TO-KOPWMYHEBBIX TOHKOC/IOMCTbIX FIMHAX COAepKaTca
mesnkue (3—4 mm) nedopmmnpoBaHHbIe CTBOPKU KOH-
XOCTpaK, Yewymkn n 3ybbl pblb. MOWHOCTb CBUTHI
OKON0 45 M.

Bmopasa ceuma

LlMKAMYHOE nepecnanBaHUe MMHUCTO-KapOOHATHbIX
M NecyaHo-MUHUCTLIX Nopog (puc. 8, 9). MuHucTo-
KapboHaTHble MaYkM CAOKEHbI OOJOMUTAMM, K-
HUCTbIMM M3BECTHAKAMU U Mepreaamm (MOLLHOCTbIO
0,2-1,5 m), coaepsawmmmn ToHKMe (obbldHO 10—
30 cm) NpOCiIonN KpacHbIX MUH. MMecyaHo-MUHUCTbIE
MayKW CNaratoTcA KPacHOBATO-KOPUYHEBLIMMU MUHa-
MW W aneBpoSUTaMU C SIMH30BUAHBIMWU MPOCAOAMM
HypoBaTO-KOPUUYHEBLIX MecYaHUKOB (40 2 m). Mcko-
naemble OCTaTKM NPeaCcTaBaeHbl HEMOPCKMMM OCTpa-
KoZamu, OBYCTBOPYATHIMM MOJITIOCKAMM, OCTaTKaMM
pbib, amdnb Uit 1 pacteHmit. MOLWLHOCTb CBUTLI 36 M.

Fig. 8. Monastyrsky Gullies. Second and Third Formation [1]

Puc. 8. MoHacmeipckuli ogpae. ObHaxceHue smopol u mpemeeli ceaum 8 egaom 6opmy o8paza
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Fossils are represented by non-marine ostracodes,
bivalves, fishes, amphibians, and plants. The bed of
the greenish-grey siltstone (5-20 cm), 6.5 m above the
base of the formation, contains numerous scales of
the fishes Platysomus biarmicus Eichw., Amblypterina
costata (Eichw.), Amblypterina sp., Palaeoniscum cf.
kasanense Gein. et Vetter, Palaeoniscum sp., Varialepis
bergi A. Minich, Elonichthys sp., Eurysomus sp., and
Xenosynechodus sp. The large (0.5-3.0 cm) reddish-
brown scales occur parallel to the bedding planes and
mainly concentrate in the thin (3—5 mm) bed which also
yields small amphibian bones.

Eight meters below the top of the formation, the bed
(0.1 m) of reddish-brown evenly and thinly laminated
clay contains molds of the ostracodes Palaeodarwinula
cf. fragiliformis (Kash.), the bivalves Palaeomutela castor
(Eichw.), P doratioformis Gusev, Prilukiella subovata
(Jones), scales of the fishes Varialepis cf. orientalis
(Eichw.), Platysomus sp., Elonichthys sp., fragments of
the small-leafed plant Phylladoderma tscheremushca
Esaul., and the remains of Paracalamites frigidus Neub.
and Stomochara diserta Kis.

Upper Tatarian is composed of three formations: the
Third, the Fourth, and the Fifth formations.

Third Formation

The Third Formation is well exposed in the first right
tributary and in the thalweg of the mainstream of the
Monastyrsky Gully (fig. 8, 9). The slopes of the gully
expose only the lower part of the formation; because
of the slides, the primary structure of beds is distorted
here by many small gliding planes. The thickness of the
formation is ca. 35 m. Its lower boundary is drawn at the
top of the upper dolomitic bed of the Second Formation.
In the thalweg of the gully, this bed forms the ledge,
second from the mouth of the gully.

The Third Formation is distinct in the predominance
of sandstones and siltstones in the succession (fig. 9).
Carbonate beds are rare, and they are thin. The most
widespread are reddish-brown clays and siltstones, and
thick lenses of yellowish-brown, obliquely laminated
sandstones that are usually intercalated in the host
rock. Carbonate rocks are represented by grey, nodular,
and muddy limestones and marls. The cyclicity of the
formation is distinct.

Different levels within the formation contain the remains
of non-marine bivalves, ostracodes, conchostracans,
fishes, and tetrapods, and imprints and fragments of
plants. Grey and brown siltstones 1-1.5 m above the
base of the formation contain coaly remains of the
trunks of Sphenophyllum stouckenbergii (Schm.) and
Paracalamites frigidus Neub. The bed of reddish-brown
and greenish-grey siltstone eight meters higher than
the previous contains the ostracodes Palaeodarwinula
elongata (Lun.), P. chramovi (Gleb.), P. teodorovichi
(Bel.), P. fainae (Bel.), Prasuchonella nasalis (Shar.), and
P cf. stelmachovi (Spizh.), the bivalves Palaeomutela
ulemensis Gusev, P. wéhrmani Netsch., P numerosa
Gus., P marposadica Gus., and P. subparallela Amal.,
rare scales of the fishes Varialepis orientalis (Eichw.)
and Amblypterina sp., and rare amphibian vertebrae.
The clayish limestone, four meters above, contains
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the ostracodes Palaeodarwinula elongata (Lun.), and
Prasuchonella nasalis (Shar.), the remains of complete
fishes Platysomus biarmicus Eichw., Kargalichthys
efremovi Minich, Varialepis bergi A. Minich, V. orientalis
(Eichw.), Amblypterina costata (Eichw.), Amblypterina
sp., Palaeoniscum curtum Krotov, and Xenosynechodus
sp., a few small bivalves of Palaeomutela sp. and
conchostracans.

Fourth Formation

The Fourth Formation is exposed in the thalweg of the first
left tributary of the Monastyrsky Gully. It is represented
by the alternation of siltstones, clays and sandstones
with marls and limestones showing the distinct cyclicity.
Sandstones are usually bluish or yellowish-grey, and
recognized in three levels as lenses 2.50-8.0 m thick.
Together with clays and siltstones, they form three clayish-
sandstone members. Carbonate rocks concentrate mostly
in the lower and upper part of the formations, where they,
together with clays, form separated clayish-carbonate
members 4.5 m thick at the bottom and 7.8 m at the top
of the formation. The lower boundary of the formation
is drawn at the base of the bed of light-grey clayish
limestone with a distinct vertical structure overlying the
upper clayish-sandstone member of the Third Formation.
The thickness of the formation is ca. 33 m.

The formation contains few fossils. At the base of the
formation, there are the ostracodes Suchonellina inornata
(Spizh.), S. parallela (Spizh.), S. ex. gr. parvaeformis (Kash.),
and Prasuchonella nasalis (Shar.), and the charophytes
Cuneatochara vjatkensis Kis. and C. amara (Said.). Upward
in the section, five meters below the top of the formation,
the bed of bluish-grey marl, apart from the similar
ostracode assemblage, contains large conchostracan
shells, fragments of the bivalve Palaeomutela sp., scales
of the fishes Amblypterina costata (Eichw.), Platysomus
sp., Kargalichthys efremovi Minich, and Varialepis bergi
A. Minich. Ostracodes occur in the more calcareous part
of the marl whereas fish scales occur in more clayish part.
The intermediate type of marl contain conchostracan and
fragments of bivalve shells.

Fifth Formation

The Fifth Formation and its boundary with the Fourth
Formation is exposed 2 km southwest, in the upper
reaches of the Ilyinsky Gully. In this gully, the section of
the formation is represented by the member (10-15 m)
of yellowish-brown obliquely laminated sandstones,
with conglomerate lenses, consisting of fragments of
local rocks. Sandstones frequently contain silicified
lenses and iterbedded with red-bed siltstones, clays and
marls. The apparent thickness of the formation is 25 m.

The lower part of the formation (clays and marls) contains
ostracodes and fragments of bivalves. Ostracodes are
characteristic of the boundary beds of the Vyatkian
and Severodvinian Horizons and represented by
Palaeodarwinula fragilis (Schn.), Suchonellina parallela
(Spizh.), and Volganella magna (Spizh.), V. laevigata
Schn. Sandstones contain bone of labyrinthodonts
(Dvinosaurus), chroniosuchids (Chroniosaurus),
leptorophids (Raphanodon), pareiasaurs (Praelginia and
other) and numerous therapsids (Golubev, 1996).




Tpemeosa ceauma

HWXHAA rpaHWLa CBUTbI MPOBOAMTCA MO MNEPBO-
My MOSABNEHWIO B pa3pe3e BUAA-WUHAEKCA OCTPaKos,
Suchonellina inornata, duKkcupylowero noaoLwsy
30HbI Suchonellina inornata-Prasuchonella nasalis.

B OTnoMKeHUsax TpeTbeil CBUThI NpeobnaaatoT Kopuy-
HeBaTO-KpacHble MWHbI M aNeBPONUTLI, Nepecnaun-
BatoLLMECA C MOLWHbIMM IMH3aMM NECYAHUKOB KBap-
LEBbIX, YKENTOBATO-KOPUUYHEBLIX, MEIKO3EPHMUCTbIX,
KOCOCNOUCTbIX (pUc. 9); BCTPEYatoTCs ManoOMOLLHble
NPOC/ION M3BECTHAKOB M Mepreneit. CBUTa xapaKTe-
PU3yeTCA OTYETINBOM LUMKANYHOCTBLIO M Noapa3aens-
eTCA Ha NATb NaYeK: HeYeTHble NayYkM — necyaHo-ru-
HWUCTbIE, YeTHble — [IMHUCTO-KapboHaTHble. B cauTe
Ha pPa3HbIX YPOBHAX BCTPEYAIOTCA OCTATKM HEMOPCKMNX
[BYCTBOPOK, OCTPaKo/, KOHXOCTPaK, pbib 1 TeTpanos,
oTneYaTkn n dparmeHTbl pacTeHnin. MolLHOCTb Tpe-
Tbel CBUTbI COCTaBAAET 36 M.

Yemeepmasa ceuma

HWXHAA rpaHWLa CBWUTbI NMPOBOAMTCA B OCHOBAHMU
MayKkM CBET/I0-CEepPbIX Mepreseil U W3BECTHAKOB C
MHOFOYUCNEHHBIMW BETBALLMMMCA MYCTOTAMM, OCTaB-
WKMMKCA OT KOPHEKN pacTeHunit. B paspese cBUTbI Bbl-
[eNnAlTcA NATb NayeKk: HeYeTHble MaykM — MUHU-
CTO-KapboHaTHble; YeTHble — Mec4aHO-MIMHUCTbIE.
[MMHUCTO-KapbOoHaTHbIe MaYKM CNONKEHbI CBETbIMY,
3e/1eHOBaTO-CEPbIMN IMHUCTBIMWU U3BECTHAKaMMU U
MepresgamMmn € NPOCAOAMM KPACHOLBETHbIX apru-
NNTOB M aneBpoauTOB. [lecHaHO-IMHUCTBIE Mayku

npeacTaBieHbl YepeLoBaHMEM KPACHOUBETHbIX ap-
TMAZIMTOB U aNEeBPONTOB C NPOCAOAMM U IMH3AMM
necyaHMKOB MENKO3EePHMUCTbIX, OKPALEHHbIX B rONy-
H6oBaTble W }KenTble OTTEHKM Ceporo LBeTa; No npo-
CTUPaHMUIO BbICTPO 3aMeLLatoTCA IIMHAMK U aneBpo-
NUTaMu. NaneoHTONOTMYECKME OCTAaTKM OBHApPYKEHbI
B NEPBOW W TPETbEN MUHUCTO-KaPHOHATHbIX NayKax.
B nepBoit NayKe B MMHUCTbIX M3BECTHAKAX BCTPEYEHDI
OCTPaKoAbl 1 OOTOHMM XapOBbIX BoAOPOCAEN. TpeTba
nayka oxapakTepu3oBaHa 6onee HoraTblM KOMMIEK-
COM MCKOMaEeMbIX OCTATKOB. 34€Cb, KPOME OCTPAKOA,
0bHapyeHbl CTBOPKM KpynHbIX (40 10 Mm) KOHXO-
CTpaK, 06IOMKM PaKOBWH ABYCTBOPYATLIX MONHOCKOB
N vewymn pblb. OCTpakoAbl COCPenoToYeHbl B Hau-
6onee KapOOHATHbIX Pa3HOCTAX, @ Yellyn pbib — B
TIMHWUCTBIX. B NepexofHON MeXay 3TUMM y4acTKamm
30HEe BCTPeYatoTCA KOHXOCTPAKM M 0BNIOMKM PAaKOBUH
ABYCTBOPOK. MOLWHOCTb CBUTbI 33 M.

lamasa cauma

K JaHHoM cBuTe B paspese « MOHACTbIPCKMM» YCa0B-
HO OTHOCAT MECYaHO-IIMHUCTYIO MayKy, CNONKEHHYIO
necyaHMKaMm NMOAMMUKTOBBIMM, KENTOBATO-CEPLIMM
(1,5-2,0 m), sratouaowmmm npocnon (0,1-0,3 m)
KPaCHOBATO-KOPUYHEBbLIX TIMH. B rMHax U meprensx
HWMKHEW Y4acTW CBUTbI HalAEHbl OCTpaKoAbl M 0baom-
KM ABYCTBOPOK. B mecyaHMKax 0BHapyeHbl KOCTK
NabUPUHTOAOHTOB, XPOHWMO3yxXMA, nentopodus, na-
pera3aBpOB U MHOTOUYUCAEHHbIX Tepancua,. Buanmasn
MOLLHOCTb 7 M.

Fig. 9 . Monastyrsky Section. Cross-bedded sandstones [1]

Puc. 9. Paspesz MoHacmesipckul. Kococroucmele nec4aHUKU mpemeeli caumel
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Fig. 10. Sentyak section [7]
Puc. 10. Pa3pes CeHmsaK

The section of the Kazanian near the village of
Sentyak is the reference section for the Lower Kama
region. The Kazanian in this area is composed mainly
of red-bed rocks containing non-marine fossils. The
first beds with non-marine fauna occur in the lower
part of the Kamyshlinskie Beds. Here, the 4 m-thick
member represents the alternation of the non-
marine and marine beds. Marine fossils do not occur
above the Kamyshlinskie Beds.

The section is composed of seven outcrops, located
on the right slope of the valley of the Kama River
0.5-2.0 km upstream of the village of Sentyak, 5 km
downstream of the quay in the town of Nizhnekamsk.
The lower beds of the Kazanian occur below the
waterline of the Kama River. They were studied in
Borehole 1 drilled in 1995 by the Complex Geological
Mapping Group of the Geological Enterprise
“Tatarstangeologiya”, 3 km northeast of the village of
Sentyak.

The section near the village of Sentyak is described
below (from bottom to top) (figs. 10-14) [7]:

UFIMIAN STAGE
Sheshmian Horizon

1. Reddish-brown, calcareous, irregularly bedded
siltstones and clays with interbeds of yellowish-brown
polymict sandstones. The thickness is 10.5 m.

KAZANIAN STAGE

Lower Kazanian
Sokian Horizon

2. Thin alternation of grey and red clays. The
thickness is 0.5 m.

3. Bluish-grey, thinly bedded, platy clays with
numerous remains of the inarticulate brachiopod
Lingula orientalis Gol., and ostracodes of the genera
Healdianella, Cavellina, etc., The rock contains the
bivalves Pseudobakewellia ceratophagaeformis Noin.,
Schizodus rossicus Vern., and fish scales. Among
miospores, the Striatiti and Costati are dominant. The
most widespread miospores are Protohaploxypinus
perfectus (Naumova), Hamiapollenites bullaeformis
(Samoil.), Striatoabieites striatus (Luber), and
Weylandites striatus (Luber) Utting (Utting et al.,,
1996). The thickness is 10.5 m.

4. Grey, thinly bedded limestones and marls with
interbeds of greenish-grey clays. The lower part
of the bed is composed of bioclastic limestones
containing small foraminifers, ostracodes of the
genera Healdinella, Cavellina, etc., and also the mass
accumulations of distorted shells of the brachiopod
Cancrinella cancrini (Vern.). Along with Cancrinella,
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PA3PE3 «CEHTHAK»

Pa3pes KasaHCKMX OTIoKeHUI y c. CeHTaK (MoKpos-
CKOE) ABAAETCA OMOPHbIM ANA TeppUTopUM HuskHero
Mpukamba (puc. 10-14). 3aecb BCKPbIBAETCA BCA TON-
LA Ka3aHCKoro Apyca mowHocTbo 140 m, npu 3TOM
ero 64blWasn YacTb NpeacTaBieHa KPAaCHOLBETHbBIMM
KOHTMHEHTa/IbHbIMM 06pPa30BaHMAMM C HEMOPCKOM
¢bayHo. Bbllie KaMblLWANHCKOM TOMLM OpraHnyecKkme
OCTaTKM MOPCKOrO reHesnca He BCTpeyatoTcaA. Paspes
«CeHTAK» cocTaBNeH no 7 obHaXKeHWAM, pacrnoso-
YEHHbIM Ha NPaBOM CK/I0He A0/MHbI p. Kama [7].

YOUMCKUN APYC
LLlelwMMUHCKNIA rOpU30HT

1. AneBpoOAUTbl M MNHbI N3BECTKOBMUCTbIE, KPACHO-
BATO-KOPUYHEBbBIE C MPOCNOAMM MNECYAHMKOB XKes-
TOBATO-KOPMYHEBLIX MOJIMMMUKTOBbIX. ANEBPOAUTSI
N3BECTKOBMCTbIE, MecYaHWUCTble, 3e/1eHOBaTO-Cepble,
nAMTYaTble. 3epHa NecYaHomn pasMepHOCTM COCTaBAA-
toT 20-30 % nopoabl. LleMeHT KanbUMTOBbIN, BbINOA-
HeHWA, NOPOBbIN, y4acTKamm B6aszanbHbii (30-40 %).
[NWHbI N3BECTKOBMUCTbIE KMPMMUYHO-KPACHbIE, 4acCTo
CMNIbHO aneBpUTOBbIE. [TecYaHMKM rpayBakKoBble, U3-
BECTKOBMCTblE, CEPOBATO-KOPMYHEBbIE, MOAMMMUKTO-
Bble, Me/IKO-CPeAHE3EPHUCTbIE U MENIKO3EPHUCTDLIE.
MouwHocTb 10,5 m.

KA3AHCKUM APYC
HuxcHuli nodvapyc

2. ToHKOe nepecnamBaHuWe CepbIX U KPACHbIX MINH.
MoluHocTb 0,5 m.

3. TnuHbl  ronybosaTo-cepble,  TOHKOC/NOUCTbIE,
NAUTYaTble, C MHOTFOYMCNEHHbIMW Be33aMKOBbIMM
6paxmonogamu Lingula orientalis Gol. n ocTpakoaa-
MuW. BcTpeyvatoTca neneumnogpl, Yewymnkn poib. Map-
KMPYIOLWMIA TOPU3OHT «JIMHIYNOBbIE TIMHBI» ABNAETCA
Hanbonee HageXHbIM MAPKUPYIOWMM FOPU3OHTOM B
OT/NIOXKEHMAX Ka3aHCcKoro apyca. MowHoctb 10,5 m.

4. VI3BECTHAKM U Meprenin cepble, TOHKOCIOUCTbIE,
C NPOCNOAMW 3eNeHOBaTO-CePbIX MWH. B HUKHEN
YacTW €105 3a1eratoT U3BECTHAKM OpraHoreHHble, co-
aepxalime mesnkue GopamuMHUdEpbl, OCTpakodpl, a
TaKXKe MaccoBble ckonneHmsa AedopMUPOBaHHbIX pa-
KOBWH 1 urn 6paxmnonog Cancrinella cancrini (Vern.).
XapaKTepHbl cKomieHWs 06/ 0MKOB MLUAHOK, MOp-
CKMX NN, OCTPAKOA, KOHOAOHTOB. MapKupyoLWwmii
FOPM3OHT «KOJIOUYMIA M3BECTHAK» MMEET MOLHOCTb
0K0M10 1 M. AHanorM AaHHOTO MapPKMPYIOLLEro ropu-
30HTa YBEPEHHO BblaenAnTcs B HuskHem Mpukambe.
[na BepxHel MOMOBWHbI CMOS XapaKTepPHO TOHKOe
nepecnanBaHne WM3BECTHAKOB, meprenen u ruH, ¢
XOPOLLIO BbIPayKeHHOM NANTYATOM OTAENbHOCTbIO. T10-
poabl coaepat bopamuHudepbl, peakme mopckue
[BYCTBOPKM, Bpaxmonodpbl, OCTPaKoAbl; B OTAENbHbIX

Fig. 11. Valley of Kama River, Sentyak section [1]
Puc. 11. Bud Ha donuHy peku Kama co cmopoHsl paspesa CeHmaAK

Fig. 12. Sentyak section [1]
Puc. 12. O6bHaxceHue CeHmsK

NpPOC/A0AX BCTPEYAOTCA MHOMOYMC/NEHHbIE OCTaTKM
pacTeHunin. MouHocTb 19 m.

5. [ecYyaHWK NOAMMUKTOBBIN, N3BECTKOBUCTbLIN, 3e-
NIeHOBATO-CepPbIA, KOCOCNOUCTBIN, Y4acTKammM C OKa-
TbIWaMM [IMH; BCTPEYAtOTCA OTNeYaTKM pacTeHWn u
OKpeMHe ble CTBONbI AepeBbeB. MOLWHOCTL 12 m.

6. [lepecnavBaHue cepbIX MECYaHWKOB, aneBpo-
NINTOB, TNIVH, Meprenei 1 U3BeCTHAKOB C MOPCKOM M
HEMOPCKOWN ¢ayHOM. ITOT MapKMPYIOLWMIA TOPU30OHT
NPOC/EXKMBAETCA B OOHaXKeHMAX 5 u 6. B HWMKHeNn
4acTW YepeaytoTcA cepble MecyaHUKW, aneBpoNuUTSI,
TINHBI, N3BECTHAKM C ABYMA NPOCNOAMM YINA.

7. TepecnanBaHue necYaHWKOB, aNeBPOSIUTOB U
TIMH enToBaTO-CepbiX M KPaCHOBATO-KOPUYHEBDIX.
MoluHocTb 11,2 m.

8. AprunanMTbl M aneBpoNUTbl KPACHOBATO-KOPUY-
HeBble C NPOC/NOAMM U3BECTHAKOB. B BepxHei YyacTu
CN10A BCTPEYAOTCA HEMOPCKME OCTPaKOoAb!.
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the rock contains the more rarely occurring
brachiopod Licharewia rugulata Kut., fragments of
branched and reticulate bryozoans, crinoids, and
the conodont Sweetina cf. tritica Wardl. et Coll.
The base of the bioclastic limestone bed have the
feeding burrows (10-15 mm in diameter) branched
in the horizontal plane and filled with shell debris.
The upper part of the bed contains thin alternations
(0.1-0.2 m) of limestones, marls, and clays with well
developed platy structures. The rock contains the
foraminifers Pseudoammodiscus kamae (Tscherd.),
Ps. microsphaericus (K.M.-Macl.), Ps. megasphaericus
(Gerke), Syzrania samarensis (Raus.), Nodosaria
cf. suchonensis K.M.- Maclay, rare marine bivalves,
brachiopods, and ostracodes. Some beds contain
numerous remains of the plants Annularia
stellaoides neub., Paracalamites frigidus Neub., and
Phylladoderma sentjakensis Esual., etc. In Borehole 1,
this bed occurs in the interval of 138.0-157.0 m. The
section in Outcrop 7 contains only the upper part of
the bed with an apparent thickness of 12 m. The total
thickness of Bed 4 is 19 m.

5. Greenish-grey, polymict, obliquely bedded,
calcareous sandstone with pebbles of clayish rock.
The sandstone contains the imprints of plants and
silicified tree trunks. The thickness is 12 m.

6. Alternation of grey sandstones, siltstones, clays,
marls, and limestone with marine and non-marine
fauna. The lower part of the section contains a
member (4 m thick) of alternating grey sandstones,
siltstones, clays, and limestones with two interbeds of
black coaly rock (“coal”). This member was studied in
Outcrop 5 (fig. 16) in which the following successions
were observed:

(1) Grey limestones with the foraminifers
Glomospirella aff. umbilicata Cush. et
Wat., Lingulonodosaria  aff.  clavata  Paalz,,
Pseudoammodiscus kamae (Tscherd.),

Pseudonodosaria nodosariaeformis (K.M.-Maclay),
NodosariafarcimenSold., Lingulonodosaria kamaensis
K.M.-Maclay, and Geinitzina kazanica K.M.-Maclay,
marine gastropod Goniasma sp., and the bivalves
Lithophaga consobrina (Eichw.), Schizodus rossicus
Vern., Pseudomonotis speluncaria (Schloth.), and
Permophorus simplex (Keys.). The upper part of the
limestones contains non-marine conchostracans, the
bivalves Palaeomutela umbonata (Fisch.), P. krotowi
(Netsch.), and P. olgae (Gusev), mass accumulations
of the charophytes Stellatochara gracilis (Esaul.
et Said.) Kis., the leaves and stems of Annularia
stellatoides Neub., Brongniartites salicifolius (Fisch.)
Zal., Paracalamites frigidus Neub., Phylladoderma
sentjakensis Esaul., Radicites sentjakensis Esual.,
Cardiolepis sentjakensis Esaul., and Permotheca
vesicasporoides S. Meyen, Esaul. et Gom. with the
miospores Vesicaspora ex gr. magnalis (Andreeva)
Hart., etc. The thickness is 0.8 m.
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(2) Siltstones with Palaeomutela sp. The thickness is
0.15.

(3) Limestones with Palaeomutela umbonata (Fisch.)
and P. krotovi (Netsch.). The thickness is 0.15 m.

(4) Coaly rock («coal»). The thickness is 0.13 m.
(5) Siltstones. The thickness is 0.06 m.

(6) Limestones and marls with Palaeomutela
umbonata (Fisch.). The thickness is 0.2 m.

(7) Siltstones. The thickness is 0.4 m.

(8) Grey, compact limestone, with the marine
bivalves Schizodus rossicus (Vern.), and Permophorus
simplex (Keys.) in the lower part. The upper part
contains the bivalves Naiadites (?) sp., many fish scales
of Platysomus striatus Ag., Koinichthys ivachnenkoi
Esin, Kasanichthys golyushermensis Esin., Acropholis
stensioi Ald., Palaeoniscum kasanense Gein. et Vett.,
P frieselebeni Blainv., and Acentrophorus varians
(Kirkby), and fragments of amphibian bones. The
thickness is 0.6 m.

(9) Sandstones with a clay lamina in the upper part.
The thickness is 0.5 m.

(10) Limestone. The thickness is 0.2 m.

(11) Siltstone with Palaeomutela umbonata (Fisch.).
The thickness is 0.1 m.

(12) Marl and limestone with a thin lamina of coaly
rock and with Pseudomonotis permianus (Masl.). The
thickness is 0.35 m.

(13) Siltstone. The thickness is 0.2 m.
The total thickness of bed 6 is ca. 15 m.

7. Sandstones interbedded with yellowish-grey and
reddish-brown siltstones and clays. The thickness is
11m.

8. Reddish-brown mudstone and siltstone with
laminae of limestones. The upper part of the bed
contains the non-marine ostracode Palaeodarwinula
verella(Bel.), P.varsanofievae (Bel.),and Prasuchonella
belebeica (Bel.), the bivalves Palaeomutela umbonata
(Fisch.), P krotowi (Netsch.), and P. olgae (Gusev),
Concinella sp., scales of the ganoid fishes Platysomus
sp. and Paramblypterus sp. The thickness is 14 m.

Upper Kazanian
Povolzhyan Horizon

9. Brownish-grey, obliquely laminated sandstones
with lenses of basal conglomerates overlying the
eroded surface of the Lower Kazanian rocks. Solid
calcareous sandstones form rocky ledges that are
well traced along the slope. Horizontally, sandstone
is replaced with sandy-muddy rocks, and its thickness
ranges from 2 to 15 m.

10. Reddish-brown, calcareous siltstone and clay with
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Fig. 13. The outcrops of Kazanian stage in Sentyak section [7]

Puc. 13. PacnonoeHue obHaxeHul Ha npagom bepeay Kamol

BepxHuli nodvAapyc

9. TecYyaHMK KOPUYHEBATO-CEPbLIN, KOCOCAOUCTBIN,
C NMH3amK HBaszanbHOro KoHrnomepara (puc. 16), ne-
*Kalero Ha Pa3mbITON NOBEPXHOCTU HUIKHEKA3AHCKMX
OTNIOXKEHWW. Kpenkue W3BECTKOBWUCTbIE PA3HOCTU
necyaHnKa obpasytoT CKasibHble BbIXObl, MPOCAEKM-
BatoLLMeca BAOAb CKNOHA. MouwHOCTb 2-15 m.

10. AneBpOAUTbI U [IMHbI M3BECTKOBUCTbIE, KPACHO-
BaTO-KOpPUYHEBbIE, C OAHUM-ABYMA npocaosmu (0,3-
0,5 m) cBeTNO-Cepbix M3BECTHAKOB. B anesponwutax,
NOACTWUNAOLLMX BEPXHUIA C/IOM U3BECTHAKA, BCTpeYe-
Hbl HEMOPCKME [OBYCTBOPKM, OCTPAKOAbI M YellyhKku
pbl6. MowHocTb 10-12 m.

11. TAnHbI M aNeBpPOANUTbI N3BECTKOBMCTbIE, KPacHO-
BaTO-KOPUYHEBbLIE, C PeaKMMM ToHKMMMK (40 0,3 m)
npocnosmu mepreneit. Beepxy- naact (0,5 m) ceetno-
CEepOoro U3BeCTHAKA C HEMOPCKMMW OCTPaKodamu, ne-
neumnoaamm n yellyimkamm pblb. MouHocTs 10-12 m.

12. TlecyYaHWKK, aNeBPOAUTbI U [INHBI M3BECTKOBU-
CTble, KOpPUYHEBATO-CepPble M KPaCHOBATO-KOpUYHe-
Bble. Beepxy cnos- nnact (0,2-0,6 m) cBeTn0-ceporo
KaBEePHO3HOro M3BECTHAKA C HEMOPCKMMMK OCTPaKOo-
[aMW, IBYCTBOPKAMM W YellyMKammM raHOUAHbIX pbib.
MouwHocTb 8-11 m.

13. Tlec4aHWKM U aneBpONUTbI W3BECTKOBMUCTbLIE,
KpacHOBAaTO-KOpUYHEBbIE, C peaKMMM ToHKuMHK (0,2-
0,3 M) MPOCNOAMM 3e/eHOBATO-CEPbIX Meprenei.
BBepxy — npoc/olt ceeTno-ceporo nssectHaka (0,5 m)
c neneuynogamm. MouwHoctb 16-20 m.

Cnon 9 n 10 ycnoBHO CONOCTaBAAOTCA C MPUKa3aH-
CKMMK, 11 — C NeYULLMHCKMMHK, 12 — C BEPXHEYC/TOH-
CKUMM M 13 — C MOPKBALUMHCKMMW CNOAMM CTPaTO-
TUNMYECKOTO Pa3pesa BePXHEKA3aHCKOro noabapyca
«[Meynwm».

YPXXYMCKUMN APYC

14. B ocHoBaHWW cnoA 3aneraeT naact (3,5 m) nec-
YaHMKa KeaToBaTO-CEPOro, MENKO- U CpeaHe3epHu-
CTOrO, KOCOC/OWUCTOrO, C Pa3MbiBOM 3asieratollero
Ha KpacHoLBeTax KasaHCKoro spyca. Bobiwe cneayet
nepecnamMBaHMe KpacHbIX, GUONETOBbLIX M PO30BbIX
aNeBPOINTOB U [MH C Toyb0oBaTO-CepbiMM Meprens-
MW 1 M3BECTHAKaMM (puc. 15). B meprenax 1 rnHax —
HEeMOpPCKMe [ABYCTBOPKM, OCTPaKOAbl, KOHXOCTPaKM,
YelwynKku pblb, peaxrne GparmeHTbl KOCTEN HA3EMHBbIX
MO3BOHOYHbIX, OCTATKWM pPacTeHWint. Buammas moll-
HocTb 10 m.

Fig. 14. Kazanian deposits in Sentyak section

Puc. 14. KazaHckue omsoxeHus obHaxceHus CeHmaK
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one-two laminae (0.3—0.5 m) of light-grey limestone.
Siltstones underlying the upper limestones bed
contain the non-marine bivalves Palaeomutela olgae
(Gusev), and P. umbonata (Fisch.), the ostracodes
Palaeodarwinula varsanofievae (Bel.), P. aronovi
(Bel.), P sokolovi (Bel.), P. tuimasensis (Kotsch.),
Prasuchonella tichvinskaja (Bel.), P. belebeica (Bel.),
and fish scales. The thickness is 10-12 m.

11. Reddish-brown, calcareous clays and siltstones
with thin (up to 0.3 m) rare marl laminae. At the
top, the rock contains a bed (0.5 m) of light-grey
limestone with non-marine ostracodes, the bivalves
Palaeomutela olgae Gusev, P. umbonata (Fisch.), and
P. krotowi (Netsch.), and fish scales. The thickness is
10-12 m.

12. Brownish-red and reddish-brown, calcareous
sandstones, siltstones and clays. At the top, the rock
contains a bed (0.2-0.6 m) of light-grey cavernous
limestone with non-marine ostracodes, the bivalves
Palaeomutela olgae (Gusev), and P. pseudoumbonata
(Gusev), and fish scales of Platysomus sp., and
Palaeoniscum kasanense Gein. et Vett. The thickness
is 8=11m.

13. Reddish-brown, calcareous sandstones and
siltstones with rare thin (0.2-0.3 m) laminae of
greenish-grey marl. At the top of the bed the rock
contains a lens of a light-grey limestone (0.5 m) with
the non-marine bivalves Palaeomutela olgae (Gusev)
and ostracodes. The thickness is 16—20 m.

URZHUMIAN SECTION

14. At the base of the bed is a medium-grained,
obliguely laminated sandstone with pillar fractures,
overlying the eroded surface of the red-bed-Kazanian
rocks (figs. 15). This sandstone is overlain by the
alternation of red, violet, and pink siltstones and clays
with bluish-grey marl and limestones. The marl and
clay contain the non-marine bivalves Palaeomutela
olgae (Gusev), Anthraconauta (?) volgensis Gusev,
the ostracodes Darwinuloides edmistonus Bel., D.
sentjakensis Shar., and Prasuchonella stelmachovi
(Spizh.), fish scales, and rare fragments of amphibian
bones. The apparent thickness is 10 m.

Fig. 15. Upper Kazanian and Urzhumian rock of Sentyak section

a —conglomerate, P kz, (25x), b — conglomerate, P kz, (25x), c — limestone, P kz, (160x), d — limestone, P ur (160x)

Puc. 15. BepxHeKasaHcKue u ypuymckue nopoosl pazpesa « CeHmaK»

a — KoHaromepam, P kz, (25x), b — koHenomepam, P kz, (25x), ¢ — useecmuax neaumomopeHsil, Pkz, (160x),

d — useecmHaKk Mukpum-murposepHucmoil, P,ur (160x)
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Fig. 16. Permian deposits of the Yelabuga section [7]
Puc. 16. [Tepmckue omnoxeHusa pazpesa Enabyza

The section is located on the right bank of the Kama
River 200 m upstream of the Yelabuga quay. The
differencein the color of the rocks in the lower and the
upper parts of the outcrop is seen from far away. The
same section shows the replacement of the Ufimian
red-bed rocks by grey-bed rocks of the Kazanian.The
section near Yelabuga was studied for over 150 years
by N.A. Golovkinky, A.M. Zaitsev, F.N. Tschernyschew,
V.A. Tcherdyntsev, M.G. Solodukho, E.I. Tichvinskaja,
Yu.V. Sementovsky, etc. The data of these geologists
are used in the description of the section.

Near the road leading to the quay, 5 m above the
waterline the following beds are exposed from
bottom to top (fig. 16-21) [7]:

UFIMIAN SECTION
Sheshmian Horizon

1. Yellowish-brown, polymict, calcareous-muddy,
fine-grained, obliquely bedded, solid sandstone. The
apparent thickness is 4 m.

2. Reddish-brown, irregularly bedded, calcareous
siltstone and clay with numerous calcareous-clayish
nodules (1-50 mm). The bed contains thin (1-15 cm)
laminae of bluish-grey calcareous siltstones and
greenish-grey fine-grained sandstone. The thickness
is 16.0 m.

3. Yellowish-grey, polymict, fine-grained, obliquely
bedded, partly calcareous and solid sandstone. In
the lower part, the sandstone contains lenses and
pebbles of reddish-brown clay and siltstone. The
thickness is 7 m.

4. Reddish-brown, unbedded, calcareous siltstone
and clay with rare calcareous-clayish nodules (up
to 3 cm). the lower part of the bed contains rare
non-marine ostracodes Palaeodarwinula ? sp. The
thickness is 5 m.

5. Brownish-yellow, fine-grained, slightly clayish
sandstone., greenish-grey at the top and at the
bottom. The thickness is 2.5 m.

6. Alternation of reddish-brown and dull-brown
unbedded clays and siltstones with vyellowish-
brown sandstones. Clays are slightly calcareous,
silty, with rare calcareous-clayish nodules. Siltstones
are calcareous-clayish, sometimes with numerous
calcareous nodules 0.5-1.0 cm in diameter.
Sandstones are calcareous-clayish, fine-grained. The
thickness is 8.0 m.
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PA3PE3 «EJIABYTA»

OnopHbIN pa3pes3 BCKPbIBaeTcA B OOHaKeHWsAX npa-
Boro 6epera p. Kama y r. Enabyra. Hanbonee nonHoi
W AOCTYNHbIN ANA U3y4eHWA pa3pes pacnosaraeTca B
500 m K toro-3anagy oT ApeBHeN CTOPOXKeBOW BallHM
«YepTOBO ropoanLLe».

B 0BHaXKeHHbIX YacTax HeperoBoro ycryna Ha AHeB-
HYtO MOBEPXHOCTb BbIXOAWUT 40-MeTpoBas To/WaA Kpac-
HOLIBETHbIX TEPPUTEHHbIX MOPOA YOUMCKOro Apyca,
npeacTaBAeHHan MOLWHbBIMUW NecYaHbIMK U TNUHUCTO-
aNeBpONUTOBBLIMM Navkamm (puc. 16-21). B y3kmx oB-
parax U NPOMOMHAX, NPOPE3aoLWMNX BEPXHIO YacTb
CK/IOH3, MOXHO HabntoAaTb KOHTAKT mexay youm-
CKMM M Ka3aHCKMM sipycamu. KasaHcKue OTnoMKeHuA
(obuwiern molwHoCTbo 0KOM0 15 M) NpeacTaBieHb! ce-
POLBETHbIMM INIMHAMM (Meprensammn) M OpraHoreHHbI-
MW M3BecTHAKamK. MocnegHne H6poHMpPYHOT BPOBKY
H6eperoBoro yctyna, npuaasas emy ¢opmy CTON0BOM
ropbl (puc. 18).

B npaBom 6eperosom yctyne p. Kama B 7,5-8,0 m
BbllE ype3a BOAbl, CHU3Y BBEPX HabatogaeTcs cneay-
tolLlas MoC/aeA0BaTe/IbHOCTb Han1acToBaHuU [7]:

YOUMCKUN APYC

1. TllecyaHWK KenToBaTO-KOPWMYHEBLINA, MNOAUMMK-
TOBbIN, rPayBaKKOBbIM, N3BECTKOBO-IIMHUCTbIN, Men-
KO- U CpefHEe3epHUCTbIN, KOCOC/NOUCTbIN, KPEMKUN.
B coctaB 06/10MOYHON KOMMOHEHTbI BXOAAT 3epHa
KBapua, OBMOMKM MeCTHbIX, 3PY3UBHbBIX U Kpem-
HUCTbIX Mopof. BcTpeuyatoTcs M3MEHEHHble 3epHa
Ka/aveBblx NONEBbIX WNaToB, BUOTUT, NAarMoknas; oT-
MeyeHbl eAMHNYHbIE 3epHa KAMHOX/I0Pa, MYCKOBUTA,
0pTOK/a3a. boNbLWMHCTBO 06/10MKOB MOPOL, MOKPLITHI
NNEHKON rMAPOOKMNCIOB Xenesa. LilemeHT KanbunTo-
Bbll, MOPOBbIV MAM 6a3anbHbIl (30-40 %), menkosep-
HUCTbIN. BUAMMan MOLLHOCTb 4 M.

2. AneBpoOAMTbl M [MHbI  KPacHOBATO-KOpMYHe-
Bble, B PA3/IMYHOMN CTEMEHW W3BECTKOBUCTbIE, YACTO
C MHOTOYUCAEHHbIMW M3BECTKOBO-TIMHUCTBIMMU CTA-
XeHMAMM; BCTpevatoTca ToHKme (1-15 cm) npocaoun
M3BECTKOBMUCTLIX aNEBPOINTOB U MEKO3EPHUCTBIX
necyaHnkos. OCHOBHas Macca Mopoa Craraetcs
FIMHUCTO-KapboHaTHbIM BellecTBom (70-99 %), B
KOTOpPOM paccpeaoTodeH OBNOMOYHbLIM maTepuan
(1-30 %). B coctaB 06/10MOYHOM KOMMOHEHTbI BXOAAT
3epHa KBapua, 0610MKM 3ddY3NBHbBIX U KPEMHMUCTBIX
nopos, 3epHa NoNeBbIX WNATOB, eAUHUYHbIE Yellyn-
Ku catoapl. MowHOCTb 16 m.

3. TlecyaHWK KenToBaTo-Cepblil, MONMMMWKTOBBIN,
MeNKO- N CpeaHe3epHUCTbIN, KOCOCNOUCTbLIN, y4acT-
KaMW M3BECTKOBbLIN, Kpenkut. CTpyKTypa necyaHuKa
HepaBHOMEPHO-3epHUCTanA, TeKCTypa — becnopaaoy-
Has. Mopogda cocTouT Ha 65 % 13 0610MOYHOro an-
NIOTUreHHOro matepuana u Ha 35 % 13 ayTureHHoro

T %
Fig. 17. The upper part of Ufimian Stage in Yelabuga section [1]
Puc. 17. BepxHas 4acme yehumcKozo Apyca 8 paspese «Enabyea»

Fig. 18. Organic limestone [1]

Puc. 18. OpeaHoeeHHbIl U38eCMHAK

uemeHTa. LemeHT 6a3anbHbli, KanbUMTOBbLIN, pac-
KPUCTaNNN30BaHHbIA,  HBecnopaaoyYHO-3ePHUCTBIN.
O6/10MOYHaA YacTb npeacTaBneHa 0H6/JOMKamu 3¢-
dy3mBHbIX nopoa, (70 %), 3epHamu KBapua (20 %),
nonesoro wnata (5 %), Yewykamm 6uotuta (5 %).
O6/10MKM NMPEUMYLLECTBEHHO MOJTyOKaTaHHble, U30-
MeTpuYHble no dopme. MoLHOCTb 7 M.

4. AneBpoNUTbI U MNHBI KPAaCHOBATO-KOPUYHEBbIE,
MN3BECTKOBMUCTbIE, HEC/NIOUCTblE, C PeaKMMKU U3BECT-
KOBO-T/IMHUCTBIMK  CTAXEHMAMKU (0 3 cm). B oc-
HOBHOW Macce nopoapl CNOXKeHbl NeAUTOMOPOHbLIM
KapboHaTHO-TMHKUCTBIM BelecTBom (70-99 %), B
KOTOPOM paccpefoToveH 0BAOMOYHbLIN maTepuman
(1-30 %). TekcTypa NOPOJL MacCUBHanA, pexe cnou-
CTanA. B HWXKHeNM YacTu cnoa BCTPeYeHbl peakne He-
MOPCKMe ocTpakoabl. MOWHOCTb 5 m.

5. [lecyaHUK KOPUYHEBATO-KENTbIN, CnabornnHu-
CTbl, MENKO3EPHUCTbIV, BBEPXY U BHWU3Y 3e/1€HOBA-
To-cepbii. OBAoMOYHbIM MaTepuan (60-65 %) nmeeT
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KAZANIAN SECTION

Lower Kazanian
Baituganskie Beds

7. The transition between the Ufimian and Kazanian
is gradual. The lower part of the bed (ca. 1 m) shows
the thin alternation of grey and bright-red clays.
These clays are overlain by grey, bluish-grey, thinly
laminated, platy clays. Upward in the section these
clays are overlain by grey, calcareous, regularly bedded
siltstones and sandstones with thin (0.1 m) lamina of
limestone. The rock contains numerous inarticulate
brachiopods Lingula orientalis Gol. and the more rare
L. credneri Gein., and also the ostracodes Healdianella
vulgaris Kotsch., Cavellina ex gr. edmistonae (Harris et
Lalicker), Falalicypris crepidalis Kotsch., and other, the
bivalves Pseudobakewellia ceratophagaeformis Noin.,
Schizodus subobscurus Lich., and Alula (?) kutorgi
(Vern.). The spore-pollen assemblage contains a few
(0.3-11.0 %) spores Granulatisporites parviverrucosus
(Waltz), Acanthotriletes rectispinus (Lub.), Cirratriradites
procumbens (Lub.), Calamospora plicata (Waltz),
Leiotriletes sp. and Punctatisporites sp., the pollen
of the Striatiti (17.8-56.3 %), Costati (18.0-32.3 %),
and Dissaciatrileti (6.0-20.1 %), Dissaciamonoletes
(1.3-24 %), Diplosacciti (0.5-6.8 %), and Azonoletes
(1.3 %). Among the numerous pollen species, the
dominant is Protohaploxypinus perfectus (Naumova).
The assemblage also contains many Hamiapollenites
tractiferinus (Samoilovich), H. bulaeformis (Samoail.),
Striatoabietes striatus (Luber), Vittatina subsaccata
Samoil. ex Wil., V. costabilis Wil., V. connectivalis (Zauer)
Varyukhina ex Utting, Weylandites striatus (Luber) Utting,
and Alisporites sublevis (Lub.). Because of the presence
of many Lingula shells this interval of the section is called
the “lingulid clays member”. The thickness is 8 m.

8. Yellowish-grey, thickly platy, oolitic, bioclastic,
sandy limestone. The bioclastic interbeds contain

the small foraminifers Pseudoammodiscus
megasphaericus  (Gerke), Ps.  microphaericus
(K. M.-Maclay), Nodosaria netschajewi Tscherd.,
N. krotovi Tscherd, the gastropods Loxonema
sp., the bivalves Lithophaga consobrina (Eichw.),
Pseudobakewellia antiquaeformis Noin., Schizodus
rossicus Vern., and Permophorus simplex (Keys.), the
brachiopods Cancrinella cancrini (Vern.), Beecheria
netschajewi Grig., Cleiothyridina pectinifera (Sow.).,
and Licharewia rugulata (Kut.), the bryozoans
Geinitzella sp., the conodonts Sweetina cf. tritica
Wrdl. et Coll., and Sweetina sp., etc. The trace fossils
are represented by large (5-10 mm in diameter)
horizontal, branching burrows filled with shell debris.
The thickness is 2.0 m.

9. Light-grey, compact, oolitic, massive, and
sometimes thinly bedded limestone containing
the small foraminifers Pseudoammodiscus
megasphaericus  (Gerke), Ps.  microsphaericus
(K. M.-Maclay), and Ichtyolaria inflata (Gerke),
the gastropods Goniasma subangulata (Vern.),
the bivalves Lithophaga consobrina (Eichw.),
Parallelodon  kingi ~ (Vern.),  Pseudobakewellia
antiquaeformis Noin., Schizodus subobscurus Lich.,
Pseudomonotis speluncaria Schl., Dyasmya elegans
(King), Netschajewia pallasi (Vern.), and N. globosa
(Netsch.), the brachiopods Cancrinella cancrini
(Vern.), Beecheria netschajewi Grig. and Licharewia
rugulata (Kut.), the rare bryozoans Geinitzella sp., the
conodonts Sweetina cf. triticum Wardl. et Coll. The
apparent thickness is 2 m.

This bed is overlain by the soil.
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NPenMyLLLECTBEHHO KBapL-NMOAEBOLWINATOBbIA COCTaB;
perke BCTPeYaroTCA 3epHa BY/KAHMYECKUX U Kpem-
HUCTbIX NOPOA. [MMHAUCTLIA LEMEHT, COCTaBAAIOLWNIA
35-40 % nopoabl, MMEEeT KOMKOBATOE CNOXeHWe.
BoNbLIMHCTBO 06/10MOYHbIX 3€PEH MOKPLITLI NJAEHKOM
rMAPOOKMCNOB Kenesa. MowHOoCTb 2,5 M.

6. [lepecnaMBaHve KpPaCHOBATO-KOPUYHEBLIX U
KUPMNUYHO-KPACHbIX TINH N aNeBPOZINTOB C XeNTo-
BaTO-KOPUYHEBbLIMUN NeCHaHNKaMU. [NMNHbI N3BECTKO-
BUCTbIE, a/IeBPUTUCTbIE, C PEAKUMMU U3BECTKOBO-/N-
HUCTbIMU CcTAXReHMAMK. OBnomoYHas vacTb (~ 10 %)
npeAcTaBneHa MoYyOKaTaHHbIMKU, M30METPUYHBIMMU
W BbITAHYTBIMW 3epHamu KBapLa. ANeBpOanUTbl U3-
BECTKOBO-IIMHUCTbIE (Meprenn) croxeHbl Kapbo-
HATHO-TTIMHUCTBIM BELLECTBOM (65 %), LeMeHTUpYto-
MM 0610MOYHbIE 3epHa (35 %). OBaoMOYHan YacTb
npeacTas/eHa yrioBaTbiMM, PeXe MoslyoKaTaHHbIMM
3epHamu KBapua (95 %), 0610MKamMM rOpHbIX MOPOS,
(3 %), 3epHamu NoseBoro wnaTa 1 Yellyrnkamm cato-
Abl. [TecyaHuKkn NOIMMUKTOBbIE, MENKO3EPHUCTbIE.
O6nomoyHbli maTepman (75-80 %) npeactaBaeH npe-
MMYLLECTBEHHO 0610MKaMM NIMHUCTBIX MOPOJ,; PeXKe
BCTPEYAtOTCA M3MEHEHHbIE 3epHa BY/IKGHWYECKMX MO-
pof, KBapua 1 naarnoknasa. LemeHT (20-25 %) Kanb-
LMTOBbIN, NOPOBbIA UAN Ba3zanbHbIA. MOLWHOCTb 8 M.

KA3AHCKUMN APYC
HuxcHekasaHckuli noovapyc

7. NMepexon mexay yOUMCKMM M KazaHCKMM Apyca-
MW NOCTENEHHbIN. B HUXKHER YacTh cnos (okono 1 m)
HabnogaeTca TOHKOe NepecnanBaHUe WM3BECTKOBbIX
TNUH (Meprenen) cepoit M APKO-KPacHOM OKpacKu.
Mopoapl XapaKTepmusyrTca NeNUTOBON CTPYKTYPOW U
cnoucton Tekctypon. CnomctoctTb obycioBieHa Ha-
IM4nem B NeUTOMOPPHON CBETNO-3e/1eHON Kapbo-
HATHO-TIMHUCTOM Macce KpaCcHOBATO-KOPUYHEBBIX
aNEBPUTONENNTOBLIX MPOXKMAKOB MOLWHOCTbIO A0 1
MM. B cpegHelt 4acTm NpoXMAKOB HabntogaeTca cKo-
nneHuve obnomoyHoro matepunana (ao 35 %), npea-
CTaBneHHoro 3epHamu keapua (0,05-0,1 mm) 1 eam-
HUYHBIMK YellyMKamMM MycKoBMTa. Peakune n bonee
menkue (0,01-0,05 mm) 3epHa KBapla BCTpedatoTca
TaKXKe M B CBETNO-3e/1eHbIX YYaCTKax Mopoabl, HO CKO-
nAeHun He 06pasytoT. Bbile 3aneratoT MUHbI cepble,
ronyboBaTo-cepble, TOHKOCAOUCTblE, NAWTYaTble. B
Wwnmdax MOXKHO HabnoaaTb, YTO CAOUCTOCTb OOY-
CNIOBNEHA NepecianBaHneM KOpUYHEBbIX (~ 1-2 mm)
n cepblx (~ 1 Mmm) cnoes. KopuUyHEBbIE CNOW CAIOXKEHDI
KapHOHATHO-T/IMHWUCTBIM BELLECTBOM C PeAKMMM (Me-
Hee 1 %) BKAtoYeHUAMM 3epeH KBapua (~ 0,01 mm), ve-
LUYeK MYCKOBMTa M CHEPUYECKMUX CTANKEHWUM KanbUMTa
(~0,01 mm). Cepble C10oM CNOXKEHBI MUKPO3EPHUCTLIM
(~ 0,01 MM) KanbUMTOM C BKAtOYEHUAMMK (MeHee 1 %)
3epeH keapua (~ 0,01 mm) 1 Yewyek myckosuTta. B
KOPUYHEBbLIX CN0AX BCTpevatoTca obnomkm docdat-
HbIX PAaKOBWH 6e33aMKOoBbIX Dpaxmonod, (AUHryn) m
KaNbUMTOBbLIX PAaKOBWMH OpamuMHUDEP M OCTPAKOA.

Fig. 19. Ufimian deposits of the Yelabuga section

a - sandstones and siltstones;
b - conglomerate in sandstones; ¢ — sandstones
Puc. 19. Yepumckue omnaoxceHus paspesa «Enabyea»
a - NepecsIausaHue NecYaHUKo8 U aneaposaumos;
6 - /IUH3A-KAPMAH KOH2/10Mepama 8 NeCYaHUKAX; 8 - TUH3A
necYaHuKa

BBepx No paspesy muHbI NEPEXOAAT B a/€BPOUTbI U
MecyYaHuKK cepble, U3BECTKOBUCTbIE, POBHOC/IOUCTbIE
¢ ToHkMM (0,1 m) npocsioem mM3BecTHAKa. B mopoaax
BCTPEYatoTCA MHOroYMcaeHHble 6e33amKoBble bpaxu-
onogbl Lingula orientalis Gol., menkvne dopammHude-
pbl, OCTpaKoAbl, Neneuunoabl, MXTMoauntsl (puc. 20).
Mo obunuto B Nnopoaax pakoBuH poda Lingula pax-
HbIA MHTEpBas paspesa MOMyYM/ Ha3BaHME «Mauka
JIMHIY/IOBbIE MNHbBI». MOLLHOCTb 8 M.
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Fig. 20. Typical forms of fossil in the Lower Substage [4]
Puc. 22. ®paemeHm u3 pabomel H.A.[0108KUHCKo20 1868 2., unaocmpupyrouuli XapakmepHsie hopmbl UCKONAeMbIX
6ecno380HOYHbIX HUMHEKA3AHCKO20 N00bAPYCa
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8. W3BECTHAK OpraHOreHHbIM, KenToBaTO-CEPbIN,
TONICTONAINTYATBIN, NPOCNOAMMU OOJUTOBbLIN, Necya-
HUCTbIN. CTPYKTYpa nopoabl bBuomopdHas, TeKCTypa
becnopanoyHan. OpraHuWyeckne OCTaTKM cnaratoT
80 % nopoabl U NpeacTaBaeHbl pakoBMHaMK dopa-
MWHUdEpP, ABYCTBOPOK, Opaxuonon, dparmeHTammu
MLIAHOK U MOPCKUX nnuanin. LlemeHT (20 %) Kanbum-
TOBbIN, NENUTOMOPPHbIN, MUKPO3EPHUCTbIN, Hazasb-
Hbili. CTBOPKM pPakoBMH popamuHubep M ocTpakos,
BbIMNO/IHEHbI MUKpPO3epHUCTBIM (~ 0,01 MM) Kanblu-
Tom. bonee KpynHble opraHMYecKMe OCTaTKU CAOXKe-
Hbl MenKko3epHUcTbIM (0,1-0,2 Mm) Kanbumutom. O60-
MOYHbIM maTepunan (~ 2-3 %) npeacTaBieH ocTaTkamm
FOpHbIX MOPOA M 3epHaMu KBapua. Habniogatotea
peaKkue CTAXEHWA TMAPOOKUCIOB Xenesa. B opra-
HOTFeHHbIX MPOCNOAX COAEPHKATCA Mesnkne dopamu-
Hudepsbl, racTponoapl, Gpaxmonoapl, MLLAHKK, KOHO-
[OHTbl M Ap. WxHodayHa npeacTaBaeHa KPymnHbIMK
(anameTp 5-10 MM) ropM30OHTaIbHbIMK BETBALLMMMKCA
XO4aMK, 3aMONHEHHbIMU PAKOBUHHbLIM LETPUTOM.
MouwHoCTb 2 M.

9. MW3BEeCTHAK  OPraHoreHHbIM,  CBETNO-CEPbIN,
MAOTHbIM, Y4aCTKaMW OOJIMTOBbIM, MAaCCUBHbIN, Npo-
CNOAMW TOHKOCAOUCTbIN. CTpyKTypa nopogpsl buo-
MopdHan, TekcTypa becnopagoyHan. OpraHoreHHble
ocTaTtkM (80 %) cLeMeHTMPOBaHbI NENUTOMOPPHbLIM K
MWKPO3EPHUCTBIM KanbUMTOM (20 %). OBAOMOYHbIN
MaTtepunan (MeHee 1 %) npeAcTaBneH NONYOKaTaHHbI-
Mn 3epHamm Keapua (0,01-0,05 mm) M yellyimkamm
MycKkoBuTa. PayHa npeacTasneHa Menknmm dopamu-
Hudepamu, racTponofamu, neneumnogamm, bpaxmo-
NoAamu, PeAKMMMU MWaHKaMK, KOHOAOHTaMK. Buau-
MasA MOLLHOCTb 2 M.

Fig. 21. Ufimian and Lower Kazanian rock of the Lower Kama
a—sandstone, P u (160x), b — limestone, P kz, (19x); c —limestone, P kz, (48x); d — sandstone, P kz, (240x), e - silicified wood, P kz, (160x)
Puc. 21. YgpumcKue u HUMHeKa3aHcKue nopodsl HuxcHeld Kamsl

a— nec4aHuk anespumucmolil, P.u (160x), b — ussecmHax 2acmponodossil, P kz, (19x); c — useecmHsk 6odopocnessid, P kz, (48x);

d — necuyaruk nonumurkmoseil, P kz, (240x), e - OpesecuHa oxkpemHenas, P kz, (160x)

NMEPMCKWE OT/IOXEHMA BOCTOKA PYCCKOW NJINTbI

41



-’.".".| sandstone ® | Foraminifers
-« —+—| Siltstone @& | Marine ostracods
---—.--| Siltstones and sandstones & | Non-marine ostracods
———| Siltstones and clays </ | Conchostracans
Clay == Gastropods
| | | L Limestone /D | Marine bivalves
‘||_|__|_| Clayish limestone <7D Non-marine bivalves
T | | Sandy limestone & | Nautiloids
I I I Dolomite (D Inarticulate brachiopods
lﬁ IIE Clayish dolomite &> | Articulate brachiopods
// L 7 Marl +H Bryozoans
E Coal < | Crinoids
\/ | Gypsum, gypsiferous <> | Fish scales
o.o.| Pebblestone a>= | Fishes
ooo | Oolite f% Tetrapods
~ | Algal bioherm < | Conodonts
\./ | Cavernous rock S | Plants
Ca Calcareous rock @ Charophytes
Si Silicification amo Miospores
Cel Celestine @ Trace fossils

42 PERMIAN SEDIMENTS OF THE EAST PART OF RUSSIAN PLATE




1. Geological Monuments of Nature in the Republic
of Tatarstan / Edited by I.A. Larochkina, V.V. Silantyev. —
Kazan: “Akvarel-Art” Publishing House, 2007. — 296 p.
(in Russian)

2. Geology of the Kazan Region / Edited by
A. |. Shevelyov. — Kazan: “Novoye Znaniye” Closed
Corporation Publishing House, 2007.—208 p. (in Russian)

3. Geology of Tatarstan: Stratigraphy and Tectonics /
Edited by B. V. Burov. — Moscow: GEOS, 2003. - 402 p.
(in Russian)

4. Golovkinsky N.A. On Permian Formation in
the Central Part of the Kama-Volga Region. — St.
Petersburg, 1868,- 143 p. (in Russian)

5. lgnatyev V.. The Formation of the Volga-Ural
Anteclise during the Permian Period. — Kazan: Kazan
University Publishing House, 1976.— 256 p. (in Russian)

6. Noinsky M. E. Some Data on Structure and Facial
Character of the Kazanian Stage in the Kazan Region
// lzvestiya Geologhicheskogo Komiteta. 1924. Vol.
43, No 6. Pp. 565-622. (in Russian)

7. Silantyev V., Zharkov I. Ya., Sungatullin R.Kh.,
Khassanov R.R. The Upper-Permian Stratotypes of
the Volga Region. A Geology Excursion Guidebook. —
Kazan: Kazan State University Publishing House,
1998.-90 p.

8. Solodukho M.G., Tikhvinskaya Ye. I. The Reasons for
Division of the Kazanian Stage into Substages (Horizons)
// Materials on Stratigraphy of the Upper Permian on
the Territory of the USSR.- Kazan: Kazan State University
Publishing House, 1977. Pp. 187-219. (in Russian)

9. Murchison R., Verneil E. Keyserling A.
The Geology of Russian in Europe and the Ural
Mountains. Vol. |, II. 1845.

1. Teonormnyeckme namsaTHUKKM Npupoabl Pecny6-
NvKK TatapcTtaH / nog pea. M. A. JTapoyYKMHOM; Hayd.
peq. B. B. CnnaHTbeB. — KasaHb: M34-B0 «AKBapenb-
ApT», 2007. - 296 c.

2. Teonorua [puKasaHcKoro paioHa / nog pea.
A.N. WeBeneBa.- KasaHb: N3a-80 3A0 «HoBoe 3Ha-
Hue», 2007.- 208 c.

3. Tleonorus TaTapcTaHa: CTpaturpadua u TekTo-
HuKa / h. pepakTop B.B.Bypos. — M.: TEQC, 2003. —
402 c.

4. TonosKuHCcKMI H. A. O nepmckoit dopmauun B
LeHTpanbHOM YacTn Kamcko-Bonkckoro baccerHa. —
CaHkT-MeTepbypr, 1868. — 143 c.

5. WrHatbeB B. . ®opmwuposaHue Bonro-Ypanb-
CKOM aHTEK/IMN3bI B NEPMCKMIA Nepuoa. — KasaHb: M3a-
BO KasaHckoro yHuBepcuTeTa, 1976. — 256 c.

6. HomHckuin M. 3. HekoTopble AaHHble OTHOCUTE b-
HO CTpoeHWA M daumManbHOro XapakTepa KasaHCKoro
Aapyca B MpuKasaHcKom paiioHe // M3sectus feonoru-
yeckoro KomuteTta. 1924.T. 43, Ne 6. C. 565-622.

7. CunanTtbes B. B., *apkos W. A., CyHratynnuH P. X.,
XacaHoB P. P. BepxHenepmckune ctpatotunbl Noson-
XbA. [yTeBOAMTENb TEO0NOrMYECKOM 3KCKYPCUU. —
KasaHb: M3a-80 KIY, 1998.- 90 c.

8. Conomyxo M. I, TuxsuHckaa E. N. O6ocHoBaHMe
NoapasfeNeHns KasaHCKOro sipyca Ha ropusoHTbl //
MaTepwuanbl no cTpaturpadmm BepxHen nepmm Ha Tep-
putopumn CCCP. Kazanb: M3a-so KIy, 1977. C. 187-219.

9. Murchison R., Verneil E., Keyserling A. The
Geology of Russian in Europe and the Ural Mountains.
Vol. I, II. 1845.

Sungatullin PKh., Silantiev V.V., Khassanov R.R., Sungatullina G.M.
CyHratynauH P. X., CunanTbes B. B., XacaHoB P. P., CyHratynanHa . M.

PERMIAN SEDIMENTS OF THE EAST PART OF RUSSIAN PLATE
NEPMCKMUE OT/IOXEHWA BOCTOKA PYCCKOM NANTBI

Guidebook of geological excursion of the International Summer School of Sedimentary Geology
Handbook
MyTeBoAnTeNb re0N0rMYECKUX SKCKYPCUIM MeXayHapoAHOM eTHEN WKOAbI N0 0CaA04YHOM reonornm
YuebHoe nocobue

The work is performed according to the Russian Government Program of Competitive Growth of Kazan Federal University
PaboTa BbINONHEHa 3a cHeT CpeAcTB cybCuanK, BbIAENEHHOW B pamKax rocyAapcTBeHHOM NoaaepKu KasaHckoro (MpuBoaxckoro) denepanbHoro yHuBepeuTeT
B LLE/IAX NOBbILIEHWA 70 KOHKYPEHTOCNOCOBHOCTH Cpesy BeAYLLMX MUPOBbIX HAay4HO-06pa30BaTeNbHbIX LLEHTPOB

MoanucaHo B8 nevatb 06.06.2014. ®opmaT 60x84 1/8. bymara opceTHas. MevyaTb Undpposasn.
FapHuTypa Calibri. Ycn. ney. n. 5,12. Tupask 100 3K3. 3aka3 14-0606
MN3paTenbeTBo «ApTUdaKT»

E-mail: artyfakt@list.ru






