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ALEVTINA NIKOLAEVNA ABRAMOVA
(1941 — 2004)

May 15, 2011, would have seen Alevtina Abramova’s 70™" birthday. This remarkable woman, a disciple
of A.A. Rozhdestvenskaya, devoted her life to a study of the Devonian biostratigraphy and ostracods of the
western slope of the Southern Urals. She succeeded in making a notable contribution to knowledge of the
geological history of this region. For forty years, after each field season, until her very last days Alevtina
Abramova used to bring heaps of rock material with diversified fossil faunas. She was a fan of field expeditions
and fondly loved the Southern Urals. In 1970—80s first conodont-based results appeared. Detailed investigations
of Devonian reference and stratotype sections made it possible for Alevtina Abramova to subdivide the
Devonian deposits and correlate them with the international standard. She revealed the Emsian/Eifelian
and Frasnian/Famennian boundaries in the sections of the Southern Urals. In doing so, she paid special
attention to a study of the Frasnian-Famennian boundary. Six faunal groups were used for the first time to
subdivide the sections. These were goniatites, brachiopods, corals, ostracods, conodonts and fish fauna.
Alevtina Abramova proved that the bottom of the Barma beds can serve as the Frasnian/Famennian boundary
in the Southern Urals.

Her enthusiasm and true devotion to science were exceptional. She attracted friends and colleagues
with her kindness and generosity. We remember our dear Alevtina and are deeply grateful to her for everything
she achieved in the Devonian biostratigraphy of the South Urals.
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INTRODUCTION

On the western slope of the Southern Urals there are many standard and stratotype sections for regional
Devonian and Lower Carboniferous stratigraphic units (stratons). In most cases these sections are represented
by natural outcrops located chiefly along river banks. All these sections consist of marine, mainly carbonate
or carbonate-terrigenous deposits with abundant remains of benthic and pelagic fauna. At present the Upper
Devonian — Lower Carboniferous stratigraphy acquired zonal successions and what is the most important,
the deposits are subdivided into all conodont standard zones (Abramova, 1999; Kochetkova et al., 1985;
Pazukhin et al., 2009).

The guidebook is aimed at acquainting the participants of the excursion with the most characteristic
Upper Devonian and Lower Carboniferous multi-facial sections on the western slope of the South Urals
located within the West Uralian Folded Zone. The significance of the sections chosen for the examination
is that they comprise complete, tectonically undisturbed sequences, complexly characterized by different
faunal groups.

First evidences for paleontological characteristics of these sections were given in the papers by
D.V. Nalivkin (1926). During the 1930s B.P. Markovsky (1948) was engaged in subdivision and paleontological
substantiation of Devonian deposits on the western slope of the Urals. Among the fundamental publications
on this subject one should mention the works by S.M. Domrachev (1952) and A.P. Tyazheva (1961), which
still remain important. But in general, the most part of the paleontological information is scattered throughout
numerous unpublished reports related not only to special biostratigraphic studies, but also to geological
mapping and prospecting research data of a limited access.

The 1980s marked a new stage in biostratigraphic investigations. Under the supervision of
N.M. Kochetkova active studies were carried out on the Devonian/Carboniferous boundary. It became
possible to determine a complete conodont succession in Famennian and Lower Carboniferous sections on
the Sikaza and Zigan Rivers. A new straton, the Gumerovo Horizon, has been established to define the
Carboniferous lower boundary (Kochetkova et al., 1985).

Investigations on a paleontological substantiation of the Devonian regional horizons and primarily
the Frasnian ones are associated with the name of A.N. Abramova. It was for the first time that conodonts
were used for this purpose alongside with other faunal groups. All known sections were studied in detail.
Special attention was paid to the problem of the interstage F/F boundary considerably discussed during
conferences and field meetings of the International Subcommission on Devonian Stratigraphy (SDS) and
Devonian Commission of the USSR Interdepartmental Stratigraphic Committee. In the sections on the
western slope of the Southern Urals the boundary was determined within brachiopod shellstones at the base
of the Barma beds (Abramova et al., 1990; Abramova, 1999) by simultaneous appearance of the conodonts
Palmatolepis triangularis Sannemann and brachiopods Parapugnax markovskii (Yudina).

The excursion program includes visiting of stratotype and parastratotype sections, where the positions
ofthe F/F and D/C boundaries have been established. All of them are located within the West Uralian Folded
Zone, have good exposures and contain many paleontological remains.

Fossils collected in these sections were identified in different years since the 1930s by paleontologists
from many institutions of the USSR. Corals were studied by B.S. Sokolov (Paleontological Institute, Moscow),
A.G. Baikuchkarov (Institute of Geology, Ufa); brachiopods by D.V. Nalivkin, B.P. Markovsky (St. Petersburg),
A.P. Tyazheva, M.Ph. Mikryukov, A.A. Garifullina (Institute of Geology, Ufa), Yu.A. Yudina (Ukhta),
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L.I. Mizens, A.G. Mizens (Ekaterinburg), V.S. Gubareva (St. Petersburg), V.I. Poletaev, O.E. Kotlyar (Kiev);
goniatites by A.K. Nalivkina (St. Petersburg), B.I. Bogoslovsky, S.V. Yatskov (Paleontological Institute,
Moscow); ostracods by V.N. Polenova (Paleontological Institute, Moscow), A.A. Rozhdestvenskaya,
A.N. Abramova, N.M. Kochetkova (Institute of Geology, Ufa); conodonts by K.I. Kononova (Lomonosov
MSU), V.I. Barysheyv, O.V. Artyushkova, R.Ch. Tagarieva, V.N. Pazukhin (Institute of Geology, Ufa); fish
fauna — O.A. Ivanov (St. Petersburg); foraminifera by E.A. Reitlinger (Geological Institute, Moscow),
Z.A. Sinitsyna (Ufa), E.I. Kulagina (Institute of Geology, Ufa); flora — A.N. Krishtofovich (Botanical
Garden of RAS, Moscow), myospores by E.V. Chibrikova (Institute of Geology, Ufa), V.I. Avkhimovich
(Minsk).

The prepress preparation for this Guidebook was supported by RFBR (Russian Foundation for Basic
Research), grants No. 08-05-00575-a and No. 11-05-01105-a. Funding for publication was supported by
RFBR grant Ne 11-05-06047.
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THE DEVONIAN AND LOWER CARBONIFEROUS STRATIGRAPHY
OF THE INZER, ZILIM AND SIKAZA RIVER BASINS

The Southern Urals is the most accessible region of the whole Uralian Orogen and hence it have been
adequately and comprehensively studied.

The Southern Urals is conventionally interpreted as an area of Hercynian (Variscian) orogeny and
folding. In the recent years, younger, Uralian orogenic epoch has been proposed (Puchkov, 2003) to emphasize
a different chronology of this process in the Urals and some other regions, which had been completed only
by the end of the Permian.

We use a scheme of structural zoning of the Urals, suggested by 1. Seravkin and others (2001) with the
following subdivisions (Fig. 1):

The sections chosen for demonstration are situated in the western part of the West Uralian Folded
Zone (Fig. 2). In most cases they represent continuous sequences of the Devonian and Lower Carboniferous
deposits composed mainly of carbonate rocks with less significant terrigenous-carbonate units that usually
mark phases of transgressive and regressive cycles.

Fig. 1. A scheme of structural zoning of the Urals

Legend: I-VI — megazones of the West Uralian

Paleocontinental Province: I — Preuralian Foredeep,

II — West Uralian Folded Zone, II1 — Bashkirian

Anticlinorium, IV — Zilair Synclinorium, V — Sakmara

5g° 60° 64° Zone, VI — Uraltau Zone; VII-IX — megazones of

| ' ' the East Uralian Paleo-Oceanic Province: VII —

| Magnitogorsk Megasynclinorium, VIII — Ural-Tobol

—_— megazone that involves the East Uralian Uplift (VIII—

I 1), East Uralian Trough (VIII-2) and Transuralian

(Troitsk) Uplift (VIII-3), IX — Tyumen-Kustanai

Trough with the Aleksandrovka (IX—1), Denisovka

(IX—2) and Valerianovka (IX—3) Zones. Sections (in

| circles): 1 — Gabdyukovo, 2 — Kuk-Karauk, 3 — Sikaza,
| 4 — Ryauzyak, 5 — Akkyr

|/ Chelyabinsk
' O

IX-1
Puc. 1. Cxema cTpyKTYpHO-(OPMAIMOHHOTO
paiionnposanus FOxnoro Ypanaa
CrpykTypHO-(hOopMAIIHOHHbIE 30HbI (PUMCKHE IUpPbI):
I—VI — 30HbI 3anagHo-YpaibcKoii NaJleOKOHTUHEH-

) [/ Kustanai

R /L VII-IX — 30HBI BocTouHO-Ypanbeckoii najzeookea-

iﬂ -3 / / o/ TaJIbHOI TPOBUHILIMM (MeTa3oHbl): | — [penypanbckuit

.t ™~/ 7 KpaeBoii mporu0, 11 — 3anagHo-Ypanabckas BHEITHSISE
)|\ l, %3/ I 30Ha ckiianuaroctu, I11 — Bamkupckuii aHTUKIIMHO-
I:' 1 V| puit, 1V — Sunanpexiit cumkntiopuit, V — Cak.
| w2, 1X-2 [ Mapckasi 30Ha, VI — Ypaarayckuii aHTHKIMHODPHIA;

7 — 7 | HMYECKOM MpoBUHIIMY (MeTa3oHbI): VII — Maraurorop-

| [/ | ckuit MeracuHkmHopuit, VIII — Ypano-Toboabckoe

' ' MOHSATYE, TIoApasessieMoe Ha BoctouHo- Ypaibsckoe

I nogHsTue (VIII—1), BocrouHo-Ypanbckuii mporud

Fol (VIII-2) u 3aypanbckoe (Tpouukoe) moaHsTHE

| | (VIII-3), IX — TiomeHcko-KycraHaiickuii mporuo

L O | _,| | ¢ AnekcanapoBckoii (IX—1), lenuconckoii (IX—2) n

[ "". | BanepbsHoBckoit (IX—3) 3oHamu. Pa3spesbl (B

' ' ' /o fo Kpyxkax): | — Tabmiokoso, 2 — Kyk-Kapayk, 3 —
Cukasa, 4 — Paysak, 5 — AKKbIp
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Fig. 2. The geological map of pre-Quarternary deposits. N-40 (Ufa). Compiled by V.I. Kozlov, A.A. Makushin,
V.V. Shalaginov, 2001

Puc. 2. Teonormueckas kapra IOxnoro Ypana (JIucr N-40). Cocrasiena B.M. Ko3znoseiM, A.A. MaKyIIMHBIM,
B.B. IllanarnnoseiM, 2001
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The geological units of the areas where the Gabdyukovo, Akkyr, Ryauzyak and Kuk-Karauk sections
are exposed are represented by carbonate and terrigenous-carbonate rocks of the Emsian (Lower Devonian)
to Famennian (Upper Devonian) interval, which are overlain by Lower Carboniferous rocks to form flanks
of anticlinal and synclinal structures (Figs. 3—5). The structures are “cut through” with the Inzer, Zilim and
Sikaza rivers of the eastern Belaya catchment area and have cliff outcrops along the river banks. Vendian
sandstones of the Asha Formation (Vas) occur usually in the cores of the anticlinal structures. The flanks
contain the Devonian deposits, whose sections begin usually with terrigenous Takata Formation (D e tk).
The overlying carbonate and terrigenous-carbonate rocks are represented by incomplete sequences belong
to the Lower and Middle Devonian.The Upper Devonian deposits, including the Sargai, Domanik, Mendym
and Askyn Horizons of the Frasnian age (D, f) (Fig. 6), Barma, Makarovo, Murzakaevo, Kushelga and Lytva
Horizons of the Famennian age (D,fm) and Gumerovo, Malevka, Upa (C,t) Horizons of the Lower
Carboniferous (Fig. 7) age are represented most completely. They form continuous sequences and are
paleontologically well characterized by different faunal groups. The Ryauzyak section is the most representative
in this aspect.

THE DEVONIAN SYSTEM

In the stratigraphic scheme of the western slope of the Southern Urals, many regional stratigraphic
subdivisions (horizons) were first established and described in the West Uralian Folded Zone. Within the
stratigraphic sequence, above the Vendian sandstones of the Asha Formation one can see the Devonian
section beginning with quartz sandstones of the Takata Formation. The overlying carbonate and carbonate-
terrigenous deposits that belong to the Vyazovaya, Koiva (D, €), Biya (D, e—D, ef), Afonino (D, ef), Chusovaya
and Cheslavka (D,zv) Horizons, are represented not everywhere: locally, e.g., in the Kuk-Karauk and
Gabdyukovo sections, some horizons drop out of the stratigraphic sequence. In the Akkyr section Lower
and Middle Devonian units are tectonically sheared off.

The Lower Devonian Series
The Emsian Stage

The Takata Formation in the West Uralian Folded Zone was established by E. Alksne, (1936) on the
Takata river (tributary of the Zilim). The formation is rather widespread. It is composed of grey, pinkish and
yellowish-grey massive-layered quartz, locally arkosic sandstones. They are often cross-bedded and have
interbeds of fine-pebbled conglomerates and siltstones. Everywhere it overlies Vendian deposits with deep
erosion (see Fig. 6). The thickness of the formation varies from several metres to 30—50 m. The paleontological
characteristics of the Takata Formation are extremely poor; only occurences of psilophytes and spores were
reported: Retusotriletes stylifer Tschibr., R. clandestinus Tschibr., R. naumovae Tschibr., R. microaculeatus
Tschibr., R. aculeolatus Tschibr., R. subgibberosus Naum. var. capitellatus Tschibr. (Tchibrikova, 1972, 1977).
In the recent years marine vertebrates (fish) Errolosteus sp., Wijdeaspis sp. and Arthrodira of the Homostiidae
family (Ivanushkin et al., 2009) were found at Inzer River in the vicinity of Zuyakovo village. In the Devonian
scheme of the western slope of the Southern Urals the Takata Formation is correlated with the Early Emsian
Irgizla Horizon (Favosites regularissimus Zone).

The Vanyashkino Formation was first established by A. Belousov (1937) under the name of a “variegated
rock unit” in the Yuryuzan-Ai structure at Ai river (Chelyabinsk administrative area), beyond the limits of
the region under discussion. Within the the West Uralian Folded Zone the Vanyashkino deposits are established
only in the Gabdyukovo and Zuyakovo sections at Inzer river, where they are represented by interbedded
variegated fine-grained sandstones of feldspar-quartz to limy composition, siltstones and marls. The Vanyashkino
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS
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Formation has gradual transitions to the underlying Takata sandstones and overlying Vyazovaya limestones.
The thickness of the formation varies from 2.5 m (Domrachey, 1952) to 10—11 m (Krauze, Maslov, 1957).
No faunal characteristics are available. Abundant shreds of plant fossils occur on bedding planes of the
sandstones. Palynological data are represented by a spore assemblage with the prevailing Retusotriletes
subgibberosus Naum. var. capitellatus Tschibr., R. aculeolatus Tschibr., R. communis Naum. var. modestus
Tschibr., R. insperatus Tschibr., R. absurdus var. spinosus Tschibr., Hymenozonotriletes endemicus var.
vanjaschkinensis Tschibr., H. consuetus Tschibr., H. longus Arch. var. antiquus Tschibr., Acanthotriletes mutabilis
Phill. var. crassus Tschibr., Azonomonoletes microtuberculatus Tschibr., A. subreticularis Tschibr. (Tchibrikova,

1972, 1977).
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The Vanyashkino and Vyazovaya Formations constitute the Vyazovaya Horizon that corresponds to
the upper part of the Emsian Favosites regularissimus Zone.

The Koiva Horizon (Calceola beds) was first established by K. Markov (1907). It is widespread on the
western slope of the South Urals. Within the excursion area it is known in its natural outcrops only in the
sections of the Inzer river. These sections have a peculiar double-member structure. The lower part consists
of interbedded grey and rusty-yellow bituminous calcareous sandstones, siltstones and sandy shales, often
with abundant faunal remains. The upper part is represented by marls, shales, and polydetrital crinoid clayey
limestones. In the sections of Inzer river the overall thickness of the Koiva Horizon is 4.75 m (Abramova,
1995). In the southern sections of Zilim, Sikaza and Zigan Rivers, Koiva deposits are not exposed, and were
uncovered only by mine workings. Their thickness does not exceed 5—6 m (Krauze, Maslov, 1957). Koiva
deposits contain abundant, though somewhat uniform faunas. In the sections of Inzer and Sikaza Rivers
typical paleontological material includes:

stromatoporates — Atelodictyon uralicum Bogoyavl., Clathrocoilova abeona Yavor.;

corals — Favosites goldfussi (d’Orb.), Rhizophyllum glossophylloides Soshk., Digonophyllum versiforme
(Mark), Mansuyphyllum ex gr. soetenicum (Schliit.), Chaetetes tenuis (Frech.);

brachiopods — Streptorhynchus sp., Schizophoria striatula Schloth., Gypidula sp., Athyris pelapayensis
(Arch. et Vern.), Emanuella aff. subumbona (Hall.), Nugushella polita (Tjazh.);

pelecypods — Calceola sandalina acuminata Mans., Paracyclas sp.;

crinoids — Cupressocrinites rossicus Antr.;

ostracods — Rozhdestvenskajites auriculiferus (Rozhd.), Coeloenella gabdjukovensis Rozhd., Hesslandella
(?) uralensis Rozhd., Paractenoloculina kosvaensis (Pol.), Knoxiella sykasensis Rozhd., Marginia ollii Rozhd.,
M. tendicularis Rozhd.;

conodonts — Amydrotaxis murphyi Sav. et Blodg., Polygnathus serotinus Telf., Belodella sp.

The Lower/Middle Devonian Series
The Emsian/Eifelian Stages

The Biya Horizon (Conchidiella beds, according to Tyazheva, 1955). The name was suggested by
B. Markovsky for the limestones with Conchidiella pseudobaschkirica (Tschern.) (= Zdimir pseudobaschkiricus)
(Domrachey, 1952). The Biya deposits are widespread on the western slope of the Urals, though their complete
exposures are rare. The stratotype is beyond the limits of this region and located on Biya River 0.5 km
upstream from the village of Ailino (Chelyabinsk Administrative area). The Biya deposits have gradual
transitions with the underlying Koiva sediments. The boundary between them is frequently determined by the
impoverishment of typical Koiva faunas, extinction of some rugoses and emergence of Zdimir pseudobaschkiricus
(Tschern.) brachiopods, characteristic of the Biya Horizon (Tyazheva, 1961). The Biya limestones are overlain
by rocks of different ages. In sections of the West Uralian Folded Zone Biya deposits are overlain by the
Upper Givetian Pashiya sandstones (Domracheyv, 1952; Tyazheva, 1961; Abramova, 1999) or Kyn calcareous
sandstones of the Frasnian age (Rozhdestvenskaya, 1972). On Sikaza River, Biya deposits are overlain by
limestones of the Cheslavka Horizon (Stringocephalus burtini Zone).

In Gabdyukovo and Lemeza sections, the Biya deposits consist of thick-layered dark-grey polydetrital
crinoid cavernous limestones with sporadic thin interbeds of shales. The thickness of the Biya limestones in
these sections equals 3 m. In sections of Zilim River basin massive-layered limestones of the Biya Horizon
contain a lot of colonial corals and shellstone interbeds with Megastrophia uralensis (Vern.) (Domrachey,
1952; Krauze, Maslov, 1957). On Ryauzyak river, the Biya deposits are represented by dark-grey limestones
with irregular distribution of various paleontological remains (Markovsky, 1937). The thicknesses of the Biya
deposits in these sections are estimated by different authors to be in the range of 25—35 m.

PRE-CONFERENCE FIELD EXCURSION GUIDEBOOK 15



SDS /IGCP PROJECT 596 JOINT FIELD MEETING

The faunal characteristics of the Biya Horizon in the sections of this area are as follows:

corals — Favosites goldfussi (d’Orb.), Alveolites aft. cavernosum Lam.;

brachiopods — Megastrophia uralensis (Vern.), Gypidula pseudoarata Tjazh., G. ex gr. galeata Dalm.,
Zdimir baschkiricus (Vern.), Z. pseudobaschkiricus (Tschern.), Athyris sp., Nugushella polita (Tjazh.);

ostracods — Coelenella testate Pol., Evianella (?) minuta Rozhd., Cavellina vilvaensis Pol., Uralina
uralica Rozhd., Microcheilinella (?) monospinosa Pol., Microcheilinella larionovae Pol., M. affinis Pol.,
M. mendymensis Rozhd., M. enormis Rozhd., M. ventrosa Pol., Newsomites notabilis Pol., Orthocypris virgule
Rozhd., Bairdiocypris cordiformis Rozhd., B. fastigata Rozhd., B. biesenbachi Kromm., Praepilatina praepilata
(Pol.), Samarella chozhda Rozhd., S. pokornyi (Rozhd.), S. pribyli (Rozhd.), Bairdia scaphula Rozhd., B. crebra
Rozhd., B. navicula Mart., B. cultrijugata Kromm., B. transversocostata Rozhd., B. lepidocentri Kromm.,
Parabairdiocypris holuschurmensis (Pol.), Condracypris krausei Rozhd., Baschkirina sublimis Rozhd.;

conodonts — Polygnathus serotinus Telf., Belodella sp.

The Biya Horizon embraces a stratigraphic interval of the serotinus, patulus, partitus and costatus
conodont Zones. The Lower/Middle Devonian boundary is determined by conodonts in the Sakaska section
of the upper Biya Horizon, situated in latitudinal flow of Belaya River.

The Middle Devonian Series

The Middle Devonian of the western slope of the Southern Urals involves deposits of the Afonino
Horizon equal to the Eifelian Stage as well as those of the Chusovaya, Cheslavka, Pashiya and partly Kyn
Horizons that correspond to the Givetian Stage.

Not all the above-mentioned horizons are found in the West Uralian Folded Zone. In the sections
of Inzer River, the Afonino, Chusovaya and Cheslavka Horizons do not occur (see Fig. 6); they are assumed
to be washed away as a result of the pre-Pashiyan uplift. The other sections contain only the Cheslavka
deposits.

The Cheslavka Horizon was named by Domrachev (1952) after the village of Cheslavka on Ai River
(Chelyabinsk Region).

In Zilim, Ryauzyak and Sikaza river basins the deposits of the Cheslavka Horizon (Stringocephalus
beds) overlie conformably the Biya limestones without apparent gaps. The Cheslavka deposits are represented
by grey and light-grey thick-layered, often dolomitized limestones. Organic remains are irregularly distributed
within the rocks. At some places one can see accumulations of Stringocephalus brachiopods, randomly
oriented corals and crinoid segments. Limestones are noted for slight pyritization. The section of Ryauzyak
River exhibits their relationships with overlying calcareous clays of the Kyn Horizon. The top of the Cheslavka
limestones contains a lot of small shell detritus; bitumen spots and concretions filled with ferrous oxides, as
well as probably boring traces. In general, the thickness of the Cheslavka deposits in the West Uralian Folded
Zone does not exceed 15—16 m (Markovsky, 1937; Krauze, Maslov, 1957; Sinitsyn, Sinitsyna, 1961, 1962).
Compared to the other regions, the Cheslavka Horizon in this zone is characterized by a poorer faunal
assemblage. One can find individual corals, algal fragments, stromatoporates, ostracod shells and small
brachiopods. The typical fossils are as follows:

corals — Crassialveolites multiperforatus Salée in Lec.;

brachiopods — Isospinatrypa aspera (Schlot.), Desquamatia (D.) desquamata (Sow.), Stringocephalus
burtini Defr.;

ostracods — Zaborovia obscura Pol., Marginia sculpta var. multicostata Pol., Microcheilinella mandelstami
Pol., Samarella crassa Pol., Baidiocypris vastus Pol., Bairdia navicula Mart., B. seideradensis Kromm.,
B. gexagona Pol., B. tikhyi Pol.;

conodonts — Polygnathus linguiformis linguiformis Hinde, Pol. cf. pseudofoliatus Witt.

16 July 20-25, 2011, Ufa, Sterlitamak, Russia
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The Pashiya Horizon was established in 1935 by A. Belousov (1937) in the Arkhangel-Pashiya District
(Sverdlovsk Administrative area) of the Middle Urals. It is rather widespread, though not ubiquitous, on the
western slope of the Urals and eastern margin of the East European Platform. The Devonian stratigraphic
schemes of three generations (Decision..., 1961; Unified and correlation..., 1968, 1980) show the Pashiya
Horizon at the base of the Frasnian Stage. It is built up of barren variegated quartz sandstones, siltstones
and clays, sometimes with interbeds of marls and limestones, limonite concretions and nodules. The Pashiya
Horizon overlies different stratigraphic units of the Emsian, Eifelian and Givetian Stages and sometimes
even much older Vendian deposits, suggesting varying amplitude of the pre-Pashiyan gap. The Pashiya
sandstones are closely connected with the overlying clayey-carbonate rocks of the Kyn Horizon and often
considered together as undivided in the absence of faunal remains and little thickness. Within the West
Uralian Folded Zone the thickness of the Pashiya Horizon is estimated to be several centimetresto 12—15 m
(Domrachey, 1952; Krauze, Maslov, 1957; Tyazheva, 1961).

Any faunal characteristics of the Pashiya sandstones are absent. However, many authors point to
occurrences of floral remains. Identifications of corals, brachiopods and ostracods given in some papers are
related rather to the overlying Kyn Horizon.

Thus, S. Domrachev (1952) and A. Tyazheva (1961) determine a 2—3 cm thick bed of fine-grained
quartz calcareous sandstone, which they interpret as the Pashiya unit. A. Abramova and others (1990) think
it reasonable to assign a 0.2 m thick unit of black shales with abundant rugose colonies Disphyllum paschiense
(Soshk.) to the Pashiya Horizon in this section. A. Abramova and others (1990) note that such an assignment
is quite arbitrary, because this form occurs also in younger deposits of the Kyn and Sargai Horizons. Moreover,
this section is known for occurences of a typically Kyn ostracod assemblage (Rozhdestvenskaya, 1972).

The deposits of the Pashiya Horizon were uncovered by mine workings on the Sikaza River (Kuk-
Karauk), where they consist of ferruginous siltstones with interbeds of sandy clays containing sporadic
limonite concretions. The thickness of the horizon is 1.2 m.

It was supposed that the Pashiya Horizon might consist of carbonate rocks in the sections of
the Maly and Bolshoi Ik, Uryuk river basins and eastern part of the latitudinal flow of Belaya River (Krauze,
Maslov, 1957).

The Middle—Upper Devonian Series
The Givetian—Frasnian Stages

As an independent unit, the Kyn Horizon was first established by K. Markov (1907) in the Pashiya District
of the Middle Urals. Later on (Nalivkin, 1931), it was named the Kyn facies after Kyn Metal Works.

The Kyn Horizon occupies a boundary position. Its bottom corresponds to the upper Givetian Stage,
while the top correlates by conodonts with the Lower Frasnian Stage. The position of the Boundary remains
undetermined.

The Kyn Horizon seldom makes natural outcrops. Usually it consists of clotted clayey limestones,
calcareous shales, marls and greenish-grey clays. The limestones contain bioclastic detritus, a lot of small
pyritic aggregates and ferrous hydroxide nodules. The Kyn deposits are closely connected both with the
underlying terrigenous rocks of the Pashiya Horizon and overlying limestones of the Sargai Horizon. In the
latter case the boundary is determined by faunal changes, i.e., extinction of brachiopods Uchtospirifer
murchisonianus (Vern.) characteristic of the Kyn deposits, and emergence of a new species Hypothyridina
calva Mark. The Kyn and Sargai deposits are often treated together.

The section at the right bank of Ryauzyak River, 5 km upstream from the village of Sargaevo, is one
of the best outcrops of the Kyn Horizon (Fig. 8). The thickness of the Kyn Horizon in this section equals
4.65 m (Abramova, 1999). Stromatoporate coral detrital limestones of the Cheslavka Horizon are overlain
there by clotted thin-layered clayey limestones and clays containing limonite concretions and brachiopod
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Legend: 1 — diversely layered limestones, 2 — dolomitized limestones, 3 — bituminous limestones, 4 — clayey limestones, 5 — shales,
6 — carbonaceous shales and siliceous slates, 7 — shales with nodule-like limestone inclusions, 8 — aleurolites, 9 — sandstones,
10 — brachiopods (a), goniatites (b); boldface points show sample locations.

Accepted abbreviations: ling. — linguiformis, L. tr-s — Late triangularis, cr. — crepida, rhomb. — rhomboidea, marg. — marginifera,
kv — Koiva Horizon, bs — Biya Horizon
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YesioBHbie 0003HAYeHHS: | — U3BECTHSIKU Pa3HOCIOUCTBIE, 2 — U3BECTHIKM TOJOMUTU3UPOBAHHBIC, 3 — U3BECTHSIKNA OUTYMUHO3-
Hble, 4 — M3BECTHSIKU [JIMHKUCTBIC, 5 — CJIAHIIBI TIMHUCTBIE, 6 — YIJUCTO-TIMHUCTBIE U KPEMHMCTBIC CJIAHIIbI, 7 — CJIaHIIbI
C JKEJIBAaKOBUJAHBIMU BKJIIOUEHUSIMU U3BECTHSIKOB, 8§ — aJIeBpOJIUThI, 9 — necuyaHuku, 10 — Gpaxuonoasl (a), roHuaTuThl (b);
JKMPHBIMU TOYKaMU ITOKa3aHO MOJIOXKEeHNEe 00pa3IoB.

IIpunsareie cokpamenus: ling. — linguiformis, L. tr-s — Late triangularis, cr. — crepida, rhomb. — rhomboidea, marg. — marginifera,
bs — OuiicKuil TOpU30HT, KV — KOMBEHCKUI1 TOPU3OHT
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valves, corals, ostracods, gastropods, fish fauna, sporadic tentaculites and conodont fragments. The typical
faunal assemblages are as follows:

corals — Crassialveolites baschkiricus Baik., Haplothecia filata Schloth., Alveolites suborbicularis Lam.,
Disphyllum paschiense (Soshk.), Neostringophyllum cf. walteri Yoh.;

brachiopods — Schizophoria cf. ivanovi (Tschern.), Sch. timanica Ljasch., Uchtella presemilukiana
(Ljasch.), Pseudoatrypa velikaja (Nal.), Mennespirifer acceptus (Ljasch.), M. cf. formosus (Ljasch.), Uchtospirifer
glinkanus (Vern.), Uchtospirifer sp., Elyta cf. fimbriata Conr.;

ostracods — Fellerites subsutus Rozhd., Ochescapha neckajae Rozhd., Buregia zolnensis Pol., Uchtovia
polenovae Eg., Indivisia schigrovskiensis Pol., Orthocypris parilis Rozhd., Bairdiahealdites gregalis Rozhd.,
Bairdia kynovskyovensis Rozhd.;

conodonts — Polygnathus decorosus Stauft., Ozarkodina semialternans (Wirth);

fish fauna — Onychodus sp., Rhynchodus sp., Holoptychius sp., Glyptolepis sp.

The Upper Devonian Series
The Frasnian Stage

The Frasnian Stage involves the Sargai, Domanik, Mendym and Askyn Horizons.

The Sargai Horizon was first established by A.P. Bludorov in 1932 as the D,—D, transitional beds (see
Domracheyv, 1952). It was described by B. Markovsky (1937) as the “sub-Domanik” or Sargai beds with
Hypothyridina calva on Sargai-Elga River, 4 km upstream from the village of Sargai. At present this section is
covered with talus and overgrown with vegetation, but at the same locality on the right bank of the Ryauzyak river
there is a very good outcrop of the Sargai limestones with layer-by-layer faunal characteristics (see Fig. 8). The
Sargai deposits are rather widespread within the West Uralian Folded Zone. They consist of dark-grey, almost
black bituminous limestones with thin interbeds of black carbonaceous shales containing pyritic inclusions.

In the majority of sections the Sargai deposits overlie the Kyn ones with a gradual transition, and in
rare cases they overlie older rocks. The lower boundary of the Sargai Horizon is determined by the emergence
of the brachiopods Hypothyridina calva Mark., Anatrypa timanica Mark., Mucrospirifer novisibiricus (Toll).
In all known sections the Sargai deposits give way to the Domanik rocks, with which they are closely associated
both by faunal composition and lithological features. Already in their upper part the Sargai deposits acquire
a Domanik-type appearance. In the sections on the Inzer River the Sargai rocks are completely represented
by Domanik facies and contain, apart from brachiopods, abundant Buchiola, Styliolina and Tentaculites.
The thickness of the Sargai deposits varies from 3.2 m (Ryauzyak) to 9.75 m (Gabdyukovo).

The Sargai Horizon embraces a stratigraphic interval corresponding to the conodont Late falsiovalis
(?) and transitans Zones.

The most characteristic faunas in the Sargai Horizon include:

brachiopods — Devonoproductus ex gr. sericeus (Buch), Hypothyridina calva Mark., Stenometoporhynchus
pavlovi (Nal.), Ladogia simensis Mark., Anatrypa timanica Mark., Desquamatia (D.) alinensis (Vern.),
Mucrospirifer novosibiricus (Toll), Elyta fimbriata Conr.;

ostracods — FEctodemites shoni Rozhd., Uchtovia polenovae Eg., U. ajensis Rozhd., Indivisia
schigrovskiensis Pol., Buregia zolnensis Pol., Cavellina devoniana Eg., Orthocypris parilis Rozhd., Newsomites
natus Rozhd., Bekena globosa Rozhd., Healdinella cuneata Rozhd., Bairdia kynovensis Rozhd., Entomoprimitia
scabrosa (Pol.);

goniatites — Timanites keyserlingi (Mill.), T. aff. acutus Keys., Koenenites sp., Tornoceras sp.;

conodonts — Ancyrodella rotundiloba alata Glen. et Klapp., Ad. rotundiloba rotundiloba (Bryant),
Ad. gigas Young., Klapperina ovalis (Zieg. et Klapp.), Mesotaxis asymmetricus (Bisch. et Zieg.), M. bogoslovskii
Ovn. et Kuz., M. distinctus Ovn. et Kuz., M. falsiovalis Sand., Zieg. et Bult., Palmatolepis transitans Miill.,
Polygnathus angustidiscus Young., Pol. brevilamiformis Ovn.
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The Domanik Horizon was first described by A. Keyserling (Murchison et al., 1848) when carrying
out investigations in the southern Timan along Domanik River. Rich faunal collections from this region
made it possible for F. Chernyshev to recognize similar deposits in the South Urals; later on, they were found
all over the western slope of the Urals and eastern margin of the East European Platform. The Domanik
Horizon has been comprehensively studied, there are a number of special works relating to composition and
formation conditions of these peculiar sedimentary rocks (Strakhov, 1939; Maksimova, 1970), called the
“Domanik facies”. The peculiarity of these deposits, dissimilar to all other ones, is that they consist of dark-
grey and black argillaceous slates and calcareous bituminous shales alternating with dark-grey bituminous
limestones, carbonaceous shales and black cherts. Some interbeds are completely composed of tentaculites.
The boundary with the underlying deposits of the Sargai Horizon is determined by an emergence of
brachiopods Emanuiella pachyrincha (Vern.), Calvinaria megistana (Le Hon) and conodonts Palmatolepis
punctata (Hinde). The upper boundary is determined by an appearance of Manticoceras intumescens Beyr.
or Palmatolepis rhenana nasuta Mill.

Within the West Uralian Folded Zone, Domanik sections are known in several natural outcrops. They
have been comprehensively studied and subdivided in detail with recognition of conodont zones in the
Ryauzyuk section (Abramova et al., 1990; Abramova, 1999). The thickness of the Domanik Horizon equals
9.7 m. On the Inzer River (Gabdyukovo, Zuyakovo) the Domanik deposits have undergone complex folding,
and it is difficult to estimate their true thickness. A. Abramova (1999) thought it to be equal to 29 m and
40 m correspondingly.

The Domanik Horizon is characterized by stylioline remains, tentaculites, lingulids, conodonts,
goniatites, infrequent small pelecypods and brachiopods. The typical faunal assemblages are as follows:

brachiopods — Lingula ligea Hall, Lingula sp., Corbicularia sp., Devonoproductus ex gr. sericeus (Buch),
Leiorhynchus domanicensis Mark., Calvinaria ex gr. megistana (Le Hon), Stenometoporhynchus paviovi (Nal.),
Ladogia cf. simensis Mark., Emanuiella pachyrincha (Vern.);

pelecypods — Buchiola retrostriata Buch., Pterochenia fragilis Hall;

goniatites — Timanites acutus Keys., Phobeloceras sp., Manticoceras ammon Keys., Tornoceras simplex
Buch., Tornoceras sp.;

conodonts — Ancyrodella curvata (Br. et M), Ad. gigas Young., Ad. lobata Br. et Mehl, Ad. nodosa Ulnr.
et Bass., Ad. rugosa Br. et Mehl, Ancyrognathus asymmetricus Ulr. et Bass., Icriodus nodosus (Hudd.),
Klapperina ovalis (Zieg. et Klapp.), Mesotaxis asymmetricus (Bisch. et Zieg.), M. bogoslovskii Ovn. et Kuz.,
Palmatolepis ederi Zieg. et Sann., Pa. foliacea Young., Pa. jamieae Zieg. et Sann., Pa. transitans Miill.,
Pa. proversa Zieg., Pa. punctata (Hinde), Polygnathus angustidiscus Young., Pol. brevilamiformis Ovn.,
Pol. decorosus Stauf., Pol. dengleri Bisch. et Zieg., Pol. foliatus Bryant, Pol. incompletus Uyeno, Pol. normalis
Mill. et Young., Pol. timanicus Ovn.

The Mendym Horizon was established by B. Markovsky in 1935 in the Zilim River basin (see
Domrachey, 1952). The precise position of the standard section was given by Abramova (1999). It is located
in the vicinity of the settlement of Mendym, 1.1 km upstream from the mouth of a nameless tributary of the
Mendym River. Two types of the Mendym Horizon sections are recognized; these are the so-called
“brachiopod” (Askyn type) and “gomiatite” (Inzer type) facies. The sections of Ryauzyak, Askyn and Zilim
Rivers occur in the transition zone between these two facies (Krauze, Maslov, 1957).

In many sections of the West Uralian Folded Zone of the Southern Urals the lower part of the Mendym
Horizon is represented by the typical “Domanik facies”, which gives way upwards to light-grey compact
thick-layered, often silicified limestones (fig. 8). In different sections the thickness of the horizon comprises
2.2 m (Mendym-3), 3.15 m (Ryauzyak) to 9 m (Zigan) (Abramova, 1999).

The Mendym Horizon is closely connected with the deposits of the underlying Domanik Horizon.
The boundary between them is determined by the appearance of goniatites Manticoceras intumescens Beyr.
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or conodonts Palmatolepis rhenana nasuta Miill. The macrofauna-based boundary with the overlying deposits
cannot always be determined; therefore they were often treated as a single undivided stratigraphic unit
(straton). The location of the upper boundary is determined by conodonts at the base of the Late rhenana
Subzone.

The faunas of the Mendym Horizon are diversified and include brachiopods, goniatites, gastropods,
pelecypods, crinoids, tentaculites, ostracods, fish fauna and conodonts:

goniatites — Manticoceras intumescens (Beyrich), M. intermedium Sand., M. adorfense Wdkd., M. cf.
carinatum (Beyr.), M. cordatum Wdkd., M. drevermani Wdkd., Beloceras multilobatus Beyr., Tornoceras sp.;

brachiopods — Caryorhynchus aff. quadricostatus (Van.), Calvinaria ex gr. megistana (Le Hon), C. ex
gr. biplicata (Nal.), Emanuella pachyrincha (Vern.);

pelecypods — Buchiola scabrosa Clark.;

ostracods — Microcheinellina prunum Rozhd., Entomozoe (Nehdentomis) accurata Pol., E. (N.)
pseudorichterina Matern., E. (N.) schmidti Matern.;

conodonts — Ancyrodella buckeyensis Stauf., Ad. curvata (Br. et M.), Ad. ioides Zieg., Ad. nodosa Ulr.
et Bass., Ad. lobata Br. et Mehl, Ancyrognathus asymmetricus Ulr. et Bass., Anc. triangularis Young.,
Anc. ubiquities Zieg., Sand. et Drees., Icriodus cornutus San., Palmatolepis ederi Zieg. et Sand., Pa. foliacea
Young., Pa. gigas gigas Mill. et Young., Pa. gigas paragigas Zieg. et Sand., Pa. hassi Miill., Pa. jamieae Zieg.
et Sand., Pa. rhenana brevis Zieg. et Sand., Pa. rhenana nasuta Mill., Pa. plana Zieg. et Sand., Pa. proversa
Zieg., Pa. punctata (Hinde), Pa. semichatovae Ovn.;

fish fauna — Acanthodei gen. indet., Cladodus sp., Cobelodus sp., Crossopterigii gen. indet., Devononchus
cf. laevis (Gross), Devononchus sp., Dipterus cf. marginolis Ag., Diplodus sp., Elasmobranchii gen. indet.,
Holoptychus sp., Onychodontidae gen. indet., ?Orodus sp., Panderickthys sp., Phoebodus sp. nov., Ph. sp.,
Pristicladodus sp., Protacrodus sp., Pr. cf. vetustus Jackel., Triodus sp., Xenacanthus sp.

The stratigraphic volume of the Mendym Horizon corresponds to the Early rhenana Subzone.

The Askyn Horizon was first described by Markovsky (1937) as the beds with Hypothyridina cuboides
Sow. in the sections on the Zilim and Sikaza Rivers. The present-day name was proposed by Domrachev
(1952) after examining sections on the Askyn River characteristic of considerable thicknesses and occurrence
of brachiopod and goniatite faunas. These data contributed to a better substantiated correlation between the
goniatite (Inzer) and brachiopod (Askyn) facies types. Nowadays the precise location of the stratotype is
unknown. At the stratotype area the Askyn Horizon is exposed at its best along the Karanyurt Creek (or the
Maly Askyn River, after Konyushevsky, 1908), where it was studied in detail by A.N. Abramova (Abramova
etal., 1990, 1995; Abramova, 1999).

The Askyn deposits are developed mainly in the westernmost part of the Devonian belt of natural
outcrops on the western slope of the South Urals and in the eastern part of the East European Platform
(Stratigraphic..., 1956), where they overlie the Mendym limestones with gradual transition. The boundary
is determined by the extinction of the fauna characteristic of the Mendym Horizon and appearance of
conodonts Palmatolepis rhenana rhenana Bisch. The overlying Barma Horizon is recognized by the appearance
of brachiopods Parapugnax markovskii (Yud.). In those sections, where the Barma brachiopods are absent,
the boundary is marked by the conodonts Palmatolepis triangularis Sann.

The Askyn Horizon is usually represented by light-grey and white massive and thick-layered organogenic
limestones containing abundant brachiopod fauna, shellstones being locally formed. The Askyn limestones
have their maximum thickness of about 260 m in the Karanyurt section (Abramova, 1999). In other sections
the thickness of the horizon tends to vary from 2.2 m (Ryauzyak) to 11 m (Akkyr) and 26 m (Kuk-
Karauk).

In the goniatite facies the Askyn analogues are defined as the Crickites beds in the Inzer-type sections
(Domrachev, 1952). They consist of light-grey layered fine-grained limestones in the lower part, whereas in
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the upper part they are represented by black and dark-grey medium to thin platy limestones with abundant
and diversified faunas (Domrachey, 1952; Tyazheva, 1961). The thickness of the Crickites beds is inconsiderable
and varies from 2 m (Lemeza) to 3.5 m (Mendym).

The conodont-based stratigraphic interval of the Askyn Horizon is recognised in the volume of Late
rhenana Subzone and linguiformis Zone (Abramova et al., 1990; Abramova, 1999).

As a whole the paleontological material of the Askyn Horizon includes the following the diversified
faunal assemblages:

corals — Alveolites complanatus Lec., A. cf. suborbicularis Lam., Alveolitella fecunda Lec., Crassialveolites
multiperforatus Sal., Thamnopora distincta Bajk., Coenites sp.;

goniatites — Tornoceras simplex (Buch.), Manticoceras intumescens (Beyrich), M. cf. layolense Bogosl.,
M. cf. eliseevi Bogosl., M. intermedium Sand., M. adorfense Wdkd., M. drevermani Wdkd., M. nodulosum
WdAkd., M. cf. carinatum (Beyrich)., M. latisellatum Wdkd., Tornoceras sp.;

brachiopods — Productella calva (Wen.), Rhytialosia petini domanicensis (Mark.), Schizophoria (S.)
bistriata (Tschern.), Gypidula brevirostris (Phill.), Hypothyridina cuboides (Sow.), H. crassicostata Nal.,
H. incisiva (Roem.), H. ? koltubanica Nal., Calvinaria sp., Canavirila aft. atrousensis Sart., Septalaria ex gr.
bipartita Mark., Koltubania semilaevis (Roem.), Pugnax ? nana Mark., Parapugnax nikolaevskensis Bubl.,
Ladogia ? pressula (Mark.), Atryparia (Costatrypa) posturalica (Mark.), lowatrypa nalivkini Rzhon. et Sok.,
Gibberosatrypa gibberosa (Mark.), Spinatrypa rossica Rzhon., Spinatrypina (Sp.) tubaecostata (Paeck.),
Sp. (Exatrypa) bifurcata (Mark.), Desquamatia (D.) alticoliformis Rzhon., Athyris angelica Hall, Retzia (R.)
sp., Adolfia aspera Scup., Ad. ex gr. bifida (Roem.), Ad. ? seorsa Mark., Ad. zickzack (Roem.), Theodossia
evlanensis Nal., Th. katavensis Nal., Cyrtospirifer cf. askynensis Mark., C. cf. jeremejewi (Tschern.), C. markovskii
Nal., Tenticospirifer conoideus (Roem.), Emanuella subumbona uralica Tjazh., Warrenella (W.) koltubanica
(Nal.), Squamulariina simplex (Phill.), Tecnocyrtina sp., Cryptonella uralica Nal.;

ostracods — Newsomites multicavus Rozhd., Bekena aksakovensis Rozhd., B. ovata Rozhd., B. aff.
regia Rozhd., Bairdiohealdites (?) franskiensis Rozhd. et Netch., Bairdia krestovnikovi Eg., B. quarziana Eg.,
B. syzranensis Pol., B. birinae Eg., B. raabenae Eg., B. microreticulata Rozhd., Acratia gassanovae Eg.,
Polenovia nurrlatica Schev., Entomozoe (Nhedentomis) tenera Giir., E. (N.) aff. accurata Pol., E. (N.)
pseudorichterina Matern., Entomoprimitia sarailensis (Pol.);

conodonts — Ancyrodella buckeiyensis Stauff., Ad. curvata (Br. et M.), Ad. ioides Zieg., Ad. nodosa Ulr.
et Bass., Ancyrognathus asymmetricus Ulr. et Bass., Anc. coeni Klap., Anc. triangularis Young., Anc. ubiquities
Zieg., Sand. et Drees., Belodella sp., Drepanodina sp., Icriodus alternatus alternatus Br. et M., Ic. iowaensis
iowaensis Young. et Pet., Mehlina sp., Palmatolepis amplificata Klap., Kuz. et Ovn., Pa. ederi Zieg. et Sand.,
Pa. eureka Zieg. et Sand., Pa. foliacea Young., Pa. gigas extensa Zieg. et Sand., Pa. gigas gigas Mill. et Young.,
Pa. gigas paragigas Zieg. et Sand., Pa. hassi Miill. et Mll., Pa. jamieae Zieg. et Sand., Pa. juntianensis Han,
Pa. kireevae Ovn., Pa. linguiformis Milll., Pa. ljaschenkoae Ovn., Pa. lyaiolensis Khr. et Kuz., Pa. mucronata
Klap., Kuz. et Ovn., Pa. aff. nicolli Klap., Pa. orlovi Khr. et Kuz., Pa. praetriangularis Zieg. et Sand.,
Pa. proversa Zieg., Pa. rhenana brevis Zieg. et Sand., Pa. rhenana nasuta Miill., Pa. rhenana rhenana Bisch.,
Pa. rotunda Zieg. et Sand., Pa. semichatovae Ovn., Pa. subrecta Mill. et Young., Polygnathus brevilaminus Br.
et M., Pol. krestovnikovi Ovn., Pol. lodinensis Pols., Pol. macilentus Ovn. et Kuz., Pol. planarius Klap. et Lane,
Pol. siratchoicus Ovn. et Kuz., Pol. uchtensis Ovn. et Kuz.;

fish fauna — Bradiodontidae gen. indet., Acanthodei gen. indet., Crossopterigii gen. indet., Palaconisci
gen. indet., Elasmobranchii gen. indet., Haplacanhus sp., Phoebodus sp., Cladodus sp., Onychodus sp., Orodus
(?) sp., Protacrodus (?) sp., Cobelodus sp.

Above the Askyn Horizon a stratigraphic gap is determined by conodonts in a number of sections. The
section Gabdyukovo has no interval corresponding to the Early-Middle triangularis Subzones. In other
sections deposits containing the conodonts of the linguiformis Zone are overlain by limestones characterized
by conodonts of the marginifera Zone (Mendym 1).
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The Famennian Stage

The Barma Horizon was first described by D. Nalivkin (1926) as the Brachiopoda shellstones with
Rhynchonella (Pugnax) triaequalis Goss. at the base of the Famennian Stage. They were named after the
Bolshaya Barma River (tributary of the Askyn) on the western slope of the Southern Urals (Nalivkin, 1931).
In 1934—1937 detailed studies of Devonian deposits of the Middle and Southern Urals were carried out by
B. Markovsky. He showed that the Barma beds represent an upper brachiopod facies of the beds with
Hypothyridina cuboides Sow. within the Askyn Horizon of the Frasnian Stage. In subsequent stratigraphic
schemes of the Urals these shellstones were shown as the beds with Pugnoides triaequalis Goss. in the
uppermost Frasnian Stage (Unified..., 1968, 1980; Stratigraphic..., 1993). The Barma shellstones received
their conodont-based characteristics as a result of a research performed by A. Abramova and others (1990).
They determined a simultaneous emergence of conodonts Palmatolepis triangularis Sann. and brachiopods
Parapugnax markovskii (Yud.), the guide fossils of the Barma beds (Abramova, 1999; Abramova, Artyushkova,
2004). The stratigraphic interval of the Barma beds corresponds to the conodont Early-Middle triangularis
Subzones.

The Barma shellstones are developed sporadically, and often represented as lens-like bodies overlying
similar limestones of the Askyn Horizon, and can be divided from them only by fauna. They are overlain by
light-grey crinoid-brachiopod limestones of the Makarovo Horizon, often with a gap which sometimes can
be equal to several conodont zones (figs. 6, 8).

The Barma beds consist of light-grey limestones overfilled with various brachiopods. Single corals,
bryozoans, pelecypods, gastropods and goniatites are scarce. The shell matrix is often represented by unsorted
crinoid remains. There are no regular orientations of the faunas; both adult and juvenile forms can be found
together. The thickness of the Barma shellstones varies from 0.45 m (Ryauzyak) to 1.75 m (Bolshaya
Barma).

In general the faunal material from the Barma Horizon includes brachiopods and conodonts. The
prevailing fossils are as follows:

brachiopods — Spinulicosta ? sp., Sentosioides curvirostris (Winch.), S. rectispinus (Hall), Rhytialosia
petini domanicensis Mark., Schuchertella ? sp., Aulacella eifeliensis (Vern.), Schizophoria (Sch.) bistriata
(Tschern.), Gypidula biplicata (Schnur), Tabarhynchus uralicus Yud., Leiorhynchus ? sp., Eoparaphorhynchus
lentiformis (Giir.), E. aff. lentiformis (Nal.), Parapugnax ex gr. brecciae (H. Schmidt), P. markovskii (Yud.),
P. nikolaevskensis Bubl., P. ex gr. nikolaevskensis Bubl., Parapugnax sp., Trifidorostellum barmensis Yud.,
Ladogia pressula (Mark.), lowatrypa nalivkini Rzhon. et Sok., Spinatrypa rossica Rzhon., Gibberosatrypa
gibberosa (Mark.), Spinatrypina (Sp.) tubaecostata (Paeck.), Spinatrypina (Exatrypa) bifurcata (Mark.),
Desquamatia (D.) alticoliformis Rzhon., Athyris angelica Hall, Ath. angeliciformis Mark. f. typica, Ath.
angeliciformis Mark. f. media, f. nov. A. Miz., Ath. bayeti Rig., Ath. globosa (Roem.), Ath. globularis Phill.,
Adolfia aspera Scup., Ad. deflexa barmensis Mark., Ad. markovskii Bubl., Ad. zickzack (Roem.), Cyrtospirifer
cf. jeremejevi (Tschern.), C. markovskii Nal., C. tschernyschewi Khalf., C. verneuili (Murch.), Tenticospirifer
conoideus (Roem.), Emanuella subumbona (Hall), Warrenella (W.) koltubanica (Nal.), Cryptonella uralica
Nal., Cr. ex gr. uralica Nal. and Cryptonella sp.;

conodonts — Icriodus alternatus alternatus Br. et M., Ic. alternatus helmsi Sand., Ic. iowaensis iowaensis
Young. et Pet., Palmatolepis delicatula delicatula Br. et M., Pa. delicatula clarki Zieg., Pa. praetriangularis
Zieg. et Sand., Pa. protorhomboidea Sand. et Zieg., Pa. aft. quadratinodosalobata Sann., Pa. quadratinodosalobata
praeterita Schiil., Pa. subperlobata Br. et M., Pa. triangularis Sann., Polygnathus brevilaminus Br. et M.,
Pol. praecursor Mat., Pol. aft. subinornatus Strel.

The Makarovo Horizon was originally established by B. Markovsky (1937) on the Sikaza River (Kuk-
Karauk section) as the beds with Leiorhynchus polonicus Giir. (= Zilimia polonica) or Cheiloceras beds,
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because of combined findings of the goniatites Zilimia polonica (Giir.) and Cheiloceras in the Ryauzyak
section. A. Abramova and others (1990) revealed by conodonts that the Makarovo Horizon is not everywhere
represented in its complete volume, even in the stratotype locality. Stratigraphic gaps are most often observed
at the Frasnian/Famennian boundary. They occur also within the Famennian. Usually they are not expressed
lithologically, and their scope equals to one or two conodont zones (Abramova et al., 1990).

The Makarovo deposits consist of light-grey, pinkish-grey fine and medium-layered organogenic
limestones containing crinoids and rugoses that form sometimes crinoid-coral varieties. There are brachiopod-
enriched layers in some sections. Among the most complete sections the thickness of the Makarovo Horizon
is 5.2 m (Ryauzyak) to 11.9 m (Akkyr).

In the Inzer-type sections the thickness of the Makarovo Horizon (Cheiloceras beds) is to 8.5 m.

The overall stratigraphic scope of the Makarovo Horizon corresponds to the interval of the conodont
Late triangularis, crepida, rhomboidea, Early marginifera Zones.

The typical faunal assemblages include:

corals — Nalivkinella sp.;

goniatites — Cheiloceras acutum Sand., Ch. cf. praelentiforme Sob., Ch. cf. amblulobus (Sand. et Sand.),
Ch. cf. rotundum Wdkd.;

brachiopods — Mesoplica meisteri (Peetz), M. viangali Rom., M. praelonga (Sow.), Athyris angelica
Hall, Ath. cf. concentrica Buch, Cyrtospirifer ex gr. archiaci (Murch.), C. ex gr. verneuili (Murch.), Mucrospirifer
posterus (Hall et Clarke);

ostracods — Kozlowskiella (Ilativella) kedo Tschig., Bairdia cf. blandita Rozhd., B. cf. voliformis Rozhd.,
B. sykasensis Rozhd.;

conodonts — Palmatolepis triangularis Sann., Pa. delicatula clarki Zieg., Pa. delicatula delicatula Br.
et M., Pa. minuta minuta Br. et Mehl, Pa. perlobata perlobata Ulr. et Bass., Pa. protorhomboidea Sand. et
Zieg., Pa. quadratinodosalobata praeterita Schil., Pa. subperlobata Br. et M., Polygnathus brevilaminus Br. et
M., Icriodus cornutus Sann., Palmatolepis cf. regularis Coop., Pa. aff. circularis Szulc., Pa. minuta wolskae
Szulc., Pa. tenuipunctata Sann., Pa. aff. quadratinodosalobata Sann., Pa. quadratinodosalobata sandbergi Ji
et Zieg., Pa. spathula Schiil., Pa. glabra acuta Helms, Pa. glabra glabra Ulr. et Bass., Pa. glabra lepta Zieg.
et Hudd., Pa. glabra pectinata Zieg., Pa. glabra prima Zieg. et Hudd., Pa. klapperi Sand. et Zieg., Pa. perlobata
schindewolfi Mull., Palmatolepis rhomboidea Sann., Pa. inflexa Miill., Pa. poolei Sand. et Zieg., Pa. schlezia
Helms, Palmatolepis marginifera marginifera Helms, Pa. distorta Br. et Mehl;

fish fauna — Cladodus sp., Cladodus cf. striatus Dav., Holoptychus sp., Holoptychus nobilissimus Ag.,
Cobelodus sp., Devononchus sp., D. cf. tenuispinus Ag., Haplacanhus sp., Orodus sp., Xenacanthus sp.,
Platicephalictus sp., Triodus sp., Palaconisci gen. indet., Teleostei sp., Bradiodonthi gen. indet., Elasmobranchii
gen. indet.

The Murzakaevo Horizon was described by B. Markovsky in 1935 as beds with Leiorhynchus ursus Nal.
(Murzakaevo beds). He pointed to their identical stratigraphic position with the beds containing Prolobites
(Markovsky, 1937). The vicinity of the village of Murzakaevo serves as a stratotype locality.

The Murzakaevo deposits are represented by grey, light-grey irregularly dolomitized limestones. The
Murzakaevo Horizon conformably overlies the Makarovo deposits. Its lower boundary is determined
everywhere by goniatites characteristic of the Prolobites beds. By conodonts it is determined at the base of
the Late marginifera Subzone. The upper boundary is determined by the appearance of a conodont assemblage
characteristic of the postera Zone. The thickness is not considerable. In the Mendym 2 section it is equal to
7.15 m (Abramova et al., 1990), on the Ryauzyak River 2 m (Markovsky, 1935), and in the Zigan section it
reaches its maximum of 18 m (Kochetkova et al., 1985). In the Inzer-type section the analogues of the
Murzakaevo Horizon (Prolobites beds) consist of light-grey and grey layered limestones with not infrequent
interbeds and lenses of black cherts.
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The stratigraphic interval of the Murzakaevo Horizon embraces the conodont Late — Latest marginifera
Subzones and trachytera Zone.

The Murzakaevo Horizon is characterized by diversified faunas; among them are crinoids, brachiopods
and conodonts. The list of the faunas includes:

foraminifera — Quasiendothyra bella (N. Tchern.), Q. communis simplex Brazhn. et Vdov.;

goniatites — Sporadoceras cf. biferum (Phill.), Prolobites sp., P. cf. nanus Perna, Protornoceras dorsatum
Wdkd., Clymenia sp., Platyclymenia tschernyshewi Nal., Cyrtoclymenia krasnopolskii Tschern.;

brachiopods — Camarotoechia cf. patridgiae Whidb., Leiorhynchus ? ursus Nal., L. pseudobaschkirikus
Nal., Plectorhynchella roemeri (Dam.), Dzieduszyckia baschkirica (Tschern.), Cyrtospirifer sp., Cyrtiopsis cf.
rjausakensis Nal., Ambocoelia gregaria Hall;

conodonts — Palmatolepis marginifera marginifera Miill., Pa. distorta Br. et Mehl, Pa. gracilis gracilis
Br. et Mehl, Pa. quadrantinodosa quadrantinodosa Br. et Mehl, Pa. schleizia Helms, Pa. minuta minuta Br.
et Mehl, Pa. glabra glabra Ulr. et Bass., Pa. glabra acuta Helms, Pa. glabra lepta Zieg. et Hudd., Pa. glabra
pectinata Zieg., Pa. marginifera granulosa Drees., Pa. perlobata perlobata Ulr. et Bass., Pa. perlobata
schindewolfi Mill., Pa. perlobata sigmoidea Zieg., Pa. klapperi Sand. et Zieg., Palmatolepis aff. postera Zieg.,
Polygnathus fallax Helms et Wols., Pol. vagus Paz., Pol. glaber glaber Ulr. et Bass., Pol. irregularis (Thom.),
Pol. perplexus Thom., Pol. semicostatus Br. et Mehl, Pol. hassi Helms, Palmatolepis inflexoidea Zieg., Pa. rugosa
ampla Br. et Mehl, Branmehla inornata (Br. et Mehl), Mehlina strigosa (Br. et Mehl).

The Kushelga Horizon was first defined as the Laevigites or Zigan beds (Markovsky, 1937). In the
stratigraphic scheme worked out by the Uralian Regional Interdepartmental Stratigraphic Commission
(Unified..., 1968) they were renamed as the Kushelga Horizon. The section on the Bolshaya Kushelga River
in the Zilim basin serves as its stratotype.

The Kushelga Horizon is widespread throughout the West Uralian Folded Zone. It consists of dark-
grey and grey layered limestones with brachiopod shellstones at the base. The top contains a reference bed
overfilled with ammonites of the Clymenia-Gonyoclymenia Zone. It is connected with the Murzakaevo
deposits by a gradational transition. In some sections (Sikaza) the Kushelga limestones overlie the Makarovo
ones with a gap. The thickness varies from 0.9—2.0 m to 18.8 m.

The stratigraphic interval of the Kushelga Horizon embraces the conodont postera Zone and lower
part of expansa Zone.

The faunal assemblages characteristic of the Kushelga Horizon are represented by the following
fossils:

foraminifera — Caligella antropovi (Lip.), Quasiendothyra baidjansaica (Bog. et Juf.), Q. communis
(Raus.), Q. communis minima (Raus.), Q. communis regulariformis Reitl., Q. regularis Lip., Q. turbida Durk.,
Septaglomospiranella compressa (Lip.), S. primaeva (Raus.), S. nana Reitl., S. grozdilovae Pojark.,
Septatournayella rauserae potensa Durk.;

goniatites — Cymaclymenia striata (Miinst.), C. camerata Schind., C. ovata Schind., C. aff. humboldti
(Pusch. et Glimb.), Kosmoclymenia sp., Imitoceras sp.;

brachiopods — Productus chonetoides Nal., Mesoplica praelonga (Sow.), Schizophoria striatula (Schloth.),
Plectorhynchella roemeri (Dam.), Pl. (?) ovalis Nal., Cyrtospirifer acutosinuatus Nal., Sphenospira aff. julii
(Dehee), Unispirifer strunianus (Goss.), Mucrospirifer karaukensis Nal., M. postera (Hall. et Clarke);

ostracods — Selebratina rjausjakensis Tschig., Sel. tkatcheva Tschig., Diorina uralica Kotsch., Barjatinella
prosolida Kotsch., Bairdia netchaevae Tschig., Acratia cf. insolita Bush.;

conodonts — Alternognathus regularis Zieg. et Sand., Palmatolepis gracilis gracilis Br. et Mehl, Pa. gracilis
expansa Sand. et Zieg., Pa. gracilis sigmoidalis Zieg., Pa. postera Zieg., Pa. perlobata schindewolfi Mill.,
Pa. rugosa ampla Br. et Mehl, Pa. rugosa rugosa Br. et Mehl, Neopolygnathus communis (Br. et Mehl),
Polygnathus delicatulus Ulr. et Bass., Pol. experplexus Sand. et Zieg., Pol. extralobatus Schif., Pol. homoirregularis
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Sand. et Zieg., Pol. margaritatus Schif., Pol. obliquicostatus Zieg., Pol. perplexus (Thomas), Pol. rhabdotus
Schéf., Pol. styriacus Zieg., Pol. subirregularis Sand. et Zieg., Pol. znepolensis Spas., Pseudopolygnathus aft.
micropunctatus Bisch. et Zieg., Ps. brevipennatus Zieg., Ps. controversus Sand. et Zieg., Mashkovia similis
(Gag.), Mashk. tamarae Kon. et Paz., Tanaisognathus businovensis Lipn., T. uralicus Kon. et Paz., Bispathodus
stabilis Br. et Mehl, B. bispathodus Zieg., Sand. et Aust., B. jugosus (Br. et Mehl), Branmehla inornata Br. et
Mehl, Mehlina strigosa Br. et Mehl.

The Lytva Horizon was established by D. Nalivkin (1930). The stratotype of the horizon is located in
the Kamen Bazis section, in the upper reaches of the Lytva River on the western slope of the Middle Urals
(Perm Administrative area); however it has no boundaries with both underlying and overlying deposits
(Explanatory..., 1980). More complete sections of the Southern Urals are situated in the Zigan River basin
(Ryauzyak, Sikaza sections).

In early stratigraphic schemes the Lytva Horizon was situated at the base of the Tournaisian Stage of
the Carboniferous System. In 1986, the position of the Devonian/Carboniferous boundary was adopted by
the Uralian Interdepartmental Stratigraphic Commission at the base of the Gumerovo Horizon, or the
bottom of the conodont sulcata Zone, and the Lytva Horizon was included into the Famennian Stage of the
Devonian System.

In the West Uralian Folded Zone the Lytva Horizon includes the Abiyuskan and Zigan beds
(Stratigraphic..., 1993).

The Abiyuskan beds consist of dark-grey, mainly finely clotted, sometimes crinoid and finely brecciated
limestone, with silica lenses and nodules. The thickness of the Abiyuskan beds is in the range of 10.7—14.5 m.
In the conodont zonation scale the Abiyuskan beds correlate with the upper part of expansa Zone.

The typical faunas are as follows:

foraminifera — Earlandia minima (Bir.), E. aljutovica (Reitl.), Bisphaera minima Lip., Archaesphaera minima
Lip., Septaglomospiranella compressa (Lip.), S. bouckaerti Conil et Lys, S. graciosa Reitl., . grozdilovae Pojark.,
S. crassa Lip., S. pristina Grozd., Glomospiranella rara Lip., Septatournayella rauserae Lip., S. rauserae potensa
Durk., Brunsiina uralica Lip., Tournayellina septata Lip., Quasiendothyra communis (Raus.), Q. communis simplex
Brazhn. et Vdov., Q. glomus Grozd., Q regularis Lip., Q. kobeitusana (Raus.), Q. konensis Leb., Q. konensis
multiplexa Grozd., Q. dentata (Durk.), Endoglomospiranella nigra (Conil et Lys), E. alta (Conil et Lys).;

ostracods — Selebratina rjausakensis Tschig., Sel. tkatchevae Tschig., Bouckaertites aff. komiensis
Tschig., Knoxiella vilvensis Tschig., Indivisia baschkirica Rozhd. et Tschig., Uchtovia strialis Rozhd.,
Sulcoindivisis kandrensis Rozhd., Akidellina lytvaensis Kotsch. et Tk., Richterina (R.) striatula (R. Richter),
R. (R.) aff. costata (R. Richter), R. (R.) intercostata (Matern), Microcheilinella ostashkovitchensis Dem.,
Bairdiocypris orientalis Sam. et Smir., Bairdia lipinae Kotsch., B. tumidosa Rozhd.;

conodonts — Apatognathus varians cipitis Kon., Siphonodella (?) aff. praesulcata Sand., Palmatolepis
gracilis gracilis Br. et Mehl, Pa. gracilis expansa Sand. et Zieg., Pa. gracilis sigmoidalis Zieg., Pa. postera Zieg.,
Neopolygnathus communis (Br. et Mehl), Polygnathus delicatulus Ulr. et Bass., Pol. experplexus Sand. et Zieg.,
Pol. extralobatus Schif., Pol. inornatus (Br. et Mehl), Bizignathus kayseri (Bisch. et Zieg.), Polygnathus vogesi
Zieg., Pol. znepolensis Spas., Patrognathus donbassicus Lipn., Radolepis sp. nov., Pseudopolygnathus
brevipennatus Zieg., Ps. controversus Sand. et Zieg., Ps. dentilineatus Br., Ps. marburgensis Bisch. et Zieg.,
Ps. trigonicus Zieg., Mashkovia tamarae Kon. et Paz., Bispathodus aculeatus aculeatus (Br. et Mehl), B. costatus
(Br.), B. jugosus (Br. et Mehl), B. spinulicostatus (Br.), Branmehla disparilis (Br. et Mehl), Br. inornata (Br.
et Mehl), Mehlina strigosa Br. et Mehl.

The Zigan beds consist of dark-grey thin slabby bioclastic limestones, which are poorly dolomitized
and sometimes contain silica concretions with algal nodules. The thickness of the deposits is 0.3 m to
2.5-2.8 m.

The stratigraphic interval of the Zigan beds embraces the conodont praesulcata Zone.
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The typical faunal assemblages include:

algae — Parachaetetes regularis Kon., P. palaeozoicus Masl., Issinella sp., Girvanella problematica Nick.
et Eth., Garwoodia gregaria Nich., Sycidium sp., Solenopora sp.;

foraminifera — Parathurammina suleimanovi Lip., Vicinesphaera angulata Antr., Septaglomospiranella
grozdilovae Pojark., Quasiendothyra communis (Raus.);

brachiopods — Ericiatia chonetiformis (Krest. et Karp.);

ostracods — Shishaella donica (Tschern.), Sh. aff. sublenia Busch., Acutiangulata elongata (Posn.),
Akidellina lytvaensis Kotsch. et Tk.;

conodonts — Palmatolepis gracilis gracilis Br. et Mehl, Pa. gracilis sigmoidalis Zieg., Pelekysgnathus sp.
nov., Neopolygnathus communis (Br. et Mehl), Polygnathus inornatus (Br. et Mehl), Pseudopolygnathus primus
(Br. et Mehl), Siphonodella praesulcata Sand., Bispathodus aculeatus aculeatus (Br. et Mehl), B. spinulicostatus
(Br.), B. stabilis (Br. et Mehl);

spores — Vallatisporites hystricosus (Wins.), V. pusilites (Kedo) Dol. et Nev. Spelaeotriletes obtusus Hig.,
Lophozonotriletes excisus Naum., Convolutispora harlandii Playf., Diducites versabilis (Kedo) Van Veen,
Tumulispora malevkensis (Naum.) Turnau, 7. variverrucata (Playf.) Stapl. et Jans., Endosporites micromanifestus
Hacq., Punctatisporites angularis (Kedo), Retusotriletes minor Kedo, Auroraspora hyalina (Naum.) Streel,
Hymenozonotriletes explanatus (Lub.) Kedo.

THE CARBONEFEROUS SYSTEM

The Lower Series
The Tournaisian Stage

The Lower Tournaisian Substage in the South Urals involves the Gumerovo, Malevka and Upa Horizons
(see Fig. 7).

The Gumerovo Horizon was established by Kochetkova, Reitlinger and Pazukhin (1986). Its stratotype
is the section in the Abiyuskan ravine, the right tributary of the Zigan River, in the vicinity of the village of
Gumerovo, the parastratotype is in the Sikaza section (Kochetkova et al., 1988). The same area is well-known
for the sections of boundary Devonian/Carboniferous deposits along the Usuily and Ryauzyak Rivers
(Sultanaev, 1973; Kochetkova et al., 1985; Pazukhin et al., 2009).

At its base the horizon consists of bioclastic, locally silicified limestones and brownish, dark-grey
aleuritic calcareous loose (“rotten”) clays. The top of the horizon is characterized by clayey, clotted, fine to
medium-layered limestones. The thickness of the Gumerovo Horizon is inconsiderable, not more than
1-2.2 m.

The Gumerovo Horizon constitutes a transitional straton within the boundary Devonian/Carboniferous
interval. During the Gumerovo time essential step-like changes took place in the evolution of all faunal and
floral groups (Kochetkova et al., 1986). New data on the conodont distribution in the above-mentioned
sections (Pazukhin, 2008) show an almost similar position of the lower boundaries of the sulcata and pussilites
Zones (in the Zigan section), yet this boundary runs within the middle part of the Gumerovo Horizon.
Nevertheless, it seems reasonable to take the base of this horizon as the Devonian/Carboniferous boundary
in the Southern Urals (Kochetkova et al., 1986; Pazukhin et al., 2009).

The Gumerovo Horizon is characterized by the following faunal assemblages:

foraminifera — Earlandia elegans (Raus. et Reitl.), E. aff. aljutovica (Reitl.) Archaesphaera crassa Lip.,
Vicinesphaera angulata Antr., Septaglomospiranella grozdilovae Pojark., S. ex gr. primaeva (Raus.), Quasiendothyra
sp., Q. communis (Raus.);

brachiopods — Nigeroplica niger (Goss.), Rhipidomella oweni (Hall et Clarke), Camarotoechia rowleyi
(Well.), Athyris ? ex gr. struniensis (Dehee), Ath. ? globosus (Krest. et Karp.), Unispirifer tornacensis (Kon.),
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Mucrospirifer karaukensis Nal., M. tulothyriformis (Krest. et Karp.), Reticularia planosinuata Nal., Syringothyris
cf. uralensis Nal.;

ostracods — Acratia peremnis Busch., Acutiangulata elongata (Posn.), Pseudoleperditia tuberculifera
Schneid., Corienellina alba Kotsch., Knoxiella complanata (Kum.), Namalia reticulata Green, Shishaella
donica (Tschern.), Sh. alekseevae Tschig., Sh. electa Tschig., Microcheinellina shinoi Bless, Bairdia businovaensis
Gor., B. inaffectata Tschig.;

conodonts — Siphonodella praesulcata Sand., S. sulcata Hudd., Polygnathus inornatus (Br. et Mehl),
Pseudopolygnathus nodomarginatus Br., Pseudopolygnathus conili Bouck. et Groes., Neopolygnathus communis
(Br. et Mehl), N. purus subplanus (Voges), N. purus purus Voges, Bispathodus aculeatus aculeatus (Br. et Mehl),
B. aculeatus anteposicornis (Scott), B. spinulicostatus (Br.), Palmatolepis gracilis expansa Sand. et Zieg.,
Palmatolepis gracilis gracilis Br. et Mehl, Pa. gracilis sigmoidalis Zieg., Pelekysgnathus sp. nov.;

spores — Archaeozonotriletes malevkensis Naum., A. minutus Kedo, Retusotriletes minor Naum. var.
spinosus Byvsch., Vallatisporites pusillites (Kedo), Retispora lepidophyta (Kedo) Playf. var. minor Kedo,
R. lepidophyta (Kedo) Playf. var. fenera Kedo, Tumulispora malevkensis (Kedo) Turnau, Distyotriletes trivialis
Naum., Lophozonotriletes excisus Naum., Verrucosisporites nitidus (Naum.), V. mesogrumosus (Kedo),
Cirratriradites hystricosus Wins., Hymenozonotriletes explanatus (Lub).

The stratigraphic interval of the Gumerovo Horizon in the conodont zonation scale corresponds to
the Early sulcata Subzone.

As an independent regional stratigraphic unit the Malevka Horizon was established by A. Sokolskaya
(1941) in the rank of beds on the East European Platform (village of Malevka, near Moscow). In the Southern
Urals it is recognized in the Zigan, Sikaza, Ryauzyak and Usuily sections, where it is represented by grey,
dark-grey, sometimes slightly dolomitized, brecciated organogenic limestones with silica lenses. There are
many nodules of the algae Garwoodia gregaria Nich. and Solenopora sp. The lower boundary of the Malevka
Horizon is determined by the extinction of multichambered foraminifera of the Quasiendothyra kobeitusana
Zone, changes in the ostracod assemblage, appearance of spore assemblages of the Tumulispora malevkensis
Zone and a complete extinction of the Devonian conodont genera Palmatolepis and Pelekysgnathus. The
horizon is closely connected with the overlying Upa Horizon and often treated together with the latter. The
minimum thickness of the Malevka Horizon is found in the Ryuzyak section (Abramova et al., 1990), being
likewise small in the other sections (1.6—2.8 m).

Paleontologically the Malevka Horizon is characterized by the following faunal assemblages:

algae — Garwoodia sp., Parachaetetes sp., Girvanella sp.;

foraminifera — Earlandia minima (Bir), Bisphaera malevkensis Bir, B. irregularis Bir., Glomospiranella
rara Lip., Tournayellina sp, Parathuramminida;

brachiopods — Unispirifer tornacensis (Kon.), Syringothyris cf. uralensis Nal.;

ostracods — Coryellina aff. advena Schneid. et Tk., Pseudoleperditia tuberculifera Schneid., Shishaella
aff. alekseevae Tschig., Sh. electa Tschig., Bairdiocypris tschernyshinensis Sam. et Smir., B. reduncus Pavl.,
Bairdia inaffectata Tschig.;

conodonts — Neopolygnathus communis (Br. et Mehl), N. purus purus (Voges), Polygnathus aff. corrugatus
Br., Pol. inornatus Br. et Mehl, Pol. aff. parapetus Druce, Pol. vogesi Zieg., Pseudopolygnathus conili Bouck.
et Groes., Ps. fusiformis Br. et Mehl, Ps. primus Br. et Mehl, Ps. vogesi Rhodes, Austin et Druce, Ps. inaequalis
Voges, Ps. dentilineatus Br., Ps. nodomarginatus Br., Siphonodella sulcata Hudd., S. duplicata (Br. et Mehl),
Bispathodus aculeatus aculeatus (Br. et Mehl), Bispathodus aculeatus anteposicornis (Scott);

spores — Tumulispora malevkensis (Kedo), T. variverrucata (Playf.), Tholisporites esenensis Byvsch.,
Dyctyotriletes trivialis Naum., Endosporites granulatus (Naum.), Lophozonotriletes excisus Naum.

The Malevka Horizon corresponds to the conodont Late sulcata Subzone and duplicata Zone
(see Fig. 7).
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The Upa Horizon was first described by Struve in 1886 (Struve, 1886) on the Upa River in the southern
Moscow Region (East European Platform). In the Southern Urals this horizon has been well studied in the
Zigan, Sikaza, Ryauzyak and Usuily sections. It consists of grey, dark-grey silicified and organogenic
limestones, dolomitized in some layers. One can often observe dolomites and limestones with interbeds and
lIenses of cherts. The Upa deposits are connected by a gradational transition with the Malevka Horizon; the
boundary between the horizons is determined by the appearance of foraminifera of the Chernyshinella
crassitheca Zone (Abramova et al., 1990). The boundary with the overlying Cherepet Horizon is also
gradational. The thickness of the Upa Horizon is 7.0 m to 17.5 m.

The characteristic faunal assemblages are as follows:

foraminifera — Bisphaera elegans Viss., B. irregularis Bir., Tournayella primitiva Lip., EFochernyshinella
crassitheca (Lip.);

brachiopods — Subglobosochonetes malevkensis (Sok.), Eudoxina media (Leb.), Mucrospirifer karaukensis
Nal.;

ostracods — Pseudoleperditia tuberculifera Schneid., Shishaella aft. alekseevae Tschig., Bairdia turnensis
Pavl., Glyptopleura plicata (J. et K.), Chamishaella procera N. Ivan., Armilia sibirica Busch.;

conodonts — Neopolygnathus communis (Br. et Mehl), Polygnathus aff. corrugatus Br., Pol. inornatus
Br. et Mehl, Pseudopolygnathus conili Bouck. et Groes., Ps. fusiformis Br. et Mehl, Ps. inaequalis Voges,
Ps. nodomarginatus Br., Ps. primus Br. et Mehl, Siphonodella sulcata Hudd., S. duplicata (Br. et Mehl),
S. cooperi Hass, S. obsoleta Hass, S. sandbergi Klapp., S. kononovae Paz., S. carinthiaca Schonl.

The Upa Horizon terminates the Lower Tournaisian Substage. In the conodont zonation scale it
corresponds to the stratigraphic interval of the belkai Zone (see Fig. 7).
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EXCURSION ITINERARY
(guides — Olga Artyushkova, Elena Kulagina, Rezeda Tagarieva, Victor Puchkov)

Day 1 (20/07/2011. Wednesday)
Arrival at Ufa airport and train station. Participants welcome. Registration. Hotel accommodation.
Evening ice-break party.

Day 2 (21/07/2011. Thursday)

Trip to the Gabdyukovo section.

Examination of the Emsian deposits of the Lower Devonian (Takata, Vanyashkino, Koiva and Biya
Formations).

Examination of the Upper Devonian outcrops, including the Sargaevo and Domanik Horizons as well
as Manticoceras and Crickiites beds. Fossils: corals, ostracods, goniatites, conodonts, fish fauna,
tentaculites.

Leaving for Sterlitamak. Hotel accommodation.

Day 3 (22/07/2011. Friday)

Trip to the Kuk-Karauk and Sikaza sections.

Examination of the Upper Devonian sections (Askyn Horizon) and boundary F/F units.

Fossils: corals, brachiopods, ostracods, crinoids, conodonts, fish fauna.

Examination of the Upper Famennian deposits (Murzakaevo, Kushelga and Lytva Horizons) and
boundary Devonian/Carboniferous units.

Fossils: algae, foraminifera, brachiopods, ostracods, crinoids, conodonts, fish fauna.

Day 4 (23/07/2011. Saturday)

Trip to the section on the right bank of the Ryauzyak River, 5 km upstream from the village of
Sargaevo.

Examination of the section representing the Upper Givetian/Frasnian stratigraphic sequence (Cheslavka,
Kynovsky, Sargaevo, Domanik, Mendym and Askyn Horizons) and Frasnian/Famennian boundary within
the shell stone facies.

Fossils: stromatoporates, corals, brachiopods, ostracods, goniatites, conodonts, fish fauna, tentaculites.

Day 5 (24/07/2011. Sunday)

Trip to the Akkyr section on the right bank of the Zilim River.

Examination of the Upper Frasnian and Lower Famennian deposits with an emphasis on the F/F
running within the shell stone facies.

Fossils: brachiopods, crinoids, conodonts.

Day 6 (25/07/2011. Monday)
Workshop meeting. Summing-up meeting.
Visit to the “Shikhans” Museum. Coming back to Ufa. Departure to Novosibirsk by train.

PRE-CONFERENCE FIELD EXCURSION GUIDEBOOK 31



FIELD EXCURSION

Sections included in the excursion program are composed mainly of carbonate and to a lesser extent
terrigenous rocks ranging in age from the Emsian Stage of the Devonian to the Upper Carboniferous. Here,
one can see a rather diversified assemblage of marine sedimentary deposits formed at different depths from
offshore-marine environments to open shelf ones. Most of the rocks contain varied and abundant faunas.

In the 1930s these sections were investigated for the first time by D.V. Nalivkin and B.P. Markovsky.
Later on, in the 1950s and 1960s they were studied by A.P. Tyasheva, I.I. and Z.A. Sinitsyns. In the 1980s
A.N. Abramova and V.N. Baryshev thoroughly studied and subdivided all the Upper Devonian sequences
based on conodonts. The D/C boundary interval and Lower Carboniferous deposits were examined by
N.M. Kochetkova, V.N. Pazukhin and E.I. Kulagina.

The excursion route runs through the Gabdyukovo, Kuk-Karauk, Sikaza, Ryuazyak and Akkyr sections
(Fig. 9). The main sites to be demonstrated are Devonian and Lower Carboniferous deposits with an emphasis
on the F/F boundary interval represented by brachiopod shellstones as well as on the D/C boundary.

THE GABDYUKOVO SECTION

Examination of the outcrop uncovered in the railway cutting on the right bank of the Inzer River.
Acquaintance with the Lower (Emsian Stage) and Upper Devonian section of the Inzer type (Fig. 10, 11).

Stop 1. Contact between Devonian rocks and Precambrian deposits of the Asha Formation (V).

The Devonian section begins with massive-layered sandstones of the Takata Formation which is4.7 m
thick and includes beds 1—3 (marked by A.N. Abramova) (see Fig. 11). The formation has no faunal
characteristics. It is known for the spores of the R. clandestinus palinozone (Avkhimovitch et al., 1993) and
fish fauna occurences (Ivanushkin et al., 2009).

It is overlain with a gradual transition by thin-layered sandstones of the Vanyashkino Formation
containing macro-sized plant fragments.

Stop 2. The Koiva Horizon (bed 6). Thick-layered sandy limestone 2.2 m thick. It is overfilled with
remains of various benthic faunas, including corals, brachiopods, trilobites and ostracods.

The Biya Horizon. Dark-grey thick-layered cavernous limestones (beds 7—8) (see Fig. 11) 3 m thick.
The rocks contain various benthic fauna (corals, brachiopods, pelecypods, ostracods).

It is overlain with a large gap by Upper Devonian deposits of the Sargai Horizon (Fig. 13). Middle
Devonian deposits are eroded.

Stop 3. The Sargai and Domanik Horizons. They are represented by characteristic Domanik-like
facies. These are bituminous limestones interbedded with carbonaceous and silicified shales. Near the
boundary with the Biya Horizon (bed 10) there are colonies of the rugoses Megaphyllum paschiense Soshk.

Arich ostracod and conodont assemblage occurs within 0.5 m above the bottom of the Sargai Horizon
(see Fig. 10). The gradational boundary with the overlying Domanik deposits is determined by the appearance
of conodonts Palmatolepis punctata (Hinde).
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Fig. 11. Distribution of fossils in the Gabdyukovo section
(conodonts — V.N. Baryshev, O.V. Artyushkova;
goniatites — S.V. Yatskov; brachiopods — J.A. Yudina;
ostracods — A.N. Abramova)

Legend for Figs. 11, 16, 17, 21, 26, 28: 1—14 — limestones:
1 — thinly-bedded, 2 — thick-bedded, 3 — sandy, 4 — clayey,
5 — dolomitized, 6 — with layers of coaly-clayey shales, 7 —
lumpy, 8 — bituminous, 9 — with cherty nodules and lenses,
10 — cherty, 11 — with “concretions”, 12 — terrigenous, 13
— bioclastic, 14 — brachiopod shellbeds; 15 — shales; 16 —
bedded sandstone; 17—26 — fauna: 17 — rugose corals, 18 —
colonial corals, 19 — tentaculites, 20 — bryozoans, 21 —
crinoids, 22 — goniatites, 23 — brachiopods, 24 — fish fossils,
25 — gastropods, 26 — ostracods

Puc. 11. PacnpoctpaHenne daynsl B pa3pese Ia0a0koBo
(konomontel — B.H. Bapsimes, O.B. ApTiomikosa;
roanatutel — C.B. fukoB; opaxmomnonsr — FO.A. FOmu-
Ha; ocTpakomsl — A.H. Abpamosa)

Ycaosuble 0003Havenus K puc. 11, 16, 17, 21, 26, 28: 1—-14 —
U3BECTHSAKMN: | — TOHKOCJOWCTBIE, 2 — TOJICTOCJIOUCTHIE,
3 — mecyaHucThie, 4 — TJIUHUCTBIE, 5 — ITOJOMUTU3UPO-
BaHHBIe, 6 — C MPOCIOSIMU YIJIUCTO-TJIMHUCTBIX CJIAHIIEB,
7 — TIMHUCTBIe, KOMKOBAThIE, Mepreyiv, 8§ — OUTYMUHO3HBIE,
9 — C KOHKpeUMsIMU U IMH3aMU KpeMHel, 10 — okpeMHeHHBbIe,
11 — co crskeHusMuU, 12 — TeppureHHsie, 13 — noaumeTpu-
TOBBIE, 14 — OPaXMOTMOMOBEIE PAKYITHAKY; 15 — TITMHUCTBIE
caaHupl;, 16 — necyaHuku; 17—25 — opraHMYeCKKe OCTaTKU:
17 — xopasibl OIMHOUYHBIE, 18 — KOpaJljibl KOJIOHUAJIbHBIE,
19 — teHTakymuThl, 20 — MIIAaHKK, 21 — KpuHOMACH, 22 —
TOHMATUTHI, 23 — Opaxuonobl, 24 — pbIObI, 25 — racTPOIOIbI,
26 — oCTpakobl.

IIpunsTHIE COKpAIEHNS ISl POIOB KOHOIOHTOB:
Ad. — Ancyrodella, Anc. — Ancyrognathus; Ic. — Icriodus;
M. — Mesotaxis; Pa. — Palmatolepis; Pol. — Polygnathus

Fig. 10. The Gabdyukovo section exposure along the right bank of the Inzer River, 4 km upstream from village Gabdyukovo

Puc. 10. Paspe3 I'a6mokoBo Ha npasom Oepery p. Mn3ep B 4 kv Bbiiie 1. [a0110k0B0
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Fig. 12. Stop 5. F/F boundary in Gabdyukovo section
Puc. 12. Ocranoska 5. Ipanuna F/F B pa3pese [adaokoBo

Stop 4. The boundary between the Domanik and Mendym Horizons. The goniatites Manticoceras
intumescens Beyr.

The Mendym (Manticoceras beds) and Askyn (Crickites beds) Horizons are undivided. They are
represented by grey thick-layered compact dolomitized limestones. The upper part of the Askyn Horizon
1.75 m thick corresponds to the linguiformis Zone.

Stop 5. The F/F boundary. The boundary is noted for an abrupt change in lithological composition.
Frasnian limestones are overlain by a thinly interbedded unit of clayey limestones and yellow siltstones and
cherts. With the aid of conodonts a stratigraphic gap is recognized here that embraces the conodont Early
and Middle triangularis Subzones. Within 0.03 m above the bottom of the terrigenous-carbonate member
there occurs a rich conodont assemblage of the Late triangularis Subzone. The thickness of the subzone is
0.3 m (see Fig. 10).

The overlying Famennian deposits of the crepida Zone (Cheiloceras beds) consist of alternating light-
grey thin-layered limestones and terrigenous-carbonate members. The rocks are rich in conodonts. The
thickness of the zone is 8.2 m (Abramova et al., 1990).
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The section terminates with fissured silicified limestones containing an assemblage of the rhomboidea
Zone.

THE KUK-KARAUK AND SIKAZA SECTIONS

Acquaintance with the deposits of the Frasnian/Famennian and Devonian/Carboniferous boundaries

On the right bank of the Sikaza River one can see scattered outcrops of Emsian terrigenous-carbonate
deposits of the Lower Devonian as well as Middle and Upper Devonian carbonate rocks. Down the river
from the mouth of the Kuk-Karauk Rivulet Upper Frasnian, Famennian (Fig. 13) and Lower Carboniferous
(Fig. 14) deposits are exposed almost without interruption.

Stop 6. The Kuk-Karauk 1 section. This is the upper part of the Askyn Horizon represented by light-
grey massive organogenic crystalline limestones. The thickness is not less than 26 m (Abramova, 1999). The
section has widespread lens-shaped interbeds with accumulations of brachiopods. The rocks are rich in
crinoid remains. A peculiar feature of the Askyn Horizon in this section is the occurrence of both benthic
and pelagic ostracods (Table 1). Conodonts are typical for the Late rhenana Subzone and linguiformis Zone
(the upper 4.0 m). Fish remains are also present (Abramova, 1999).

The Frasnian/Famennian boundary interval is represented by light-grey loose brachiopod shellstones
0.7 m thick. The rock is more or less rich in crinoids. There is a clearly marked stratification caused by
repeated alternation of beds overfilled with crinoid fragments (crinoid sand) and those with large content of
brachiopods (Fig. 15). The lower 0.1 m part of the shellstones corresponds to the uppermost Askyn Horizon.
The upper 0.6 m part belongs to the Barma Horizon of the Frasnian Stage. The boundary between the
Frasnian and Famennian runs within the brachiopod shellstones at the bottom of the Barma Horizon and
is determined by the simultaneous appearance of Palmatolepis triangularis Sann. and Parapugnax markovskii
(Yud.) in sample K-1-d/2 (Fig. 16).

Above the Barma shellstones there are light-grey medium-layered loose crinoid limestones of the Late
triangularis Subzone. The thickness is 0.4 m (Abravova, Artyushkova, 2004). Upwards in the section the
sequence is interrupted. The gap is equal to the interval of the conodont crepida — rhomboidea Zones.
The overlying deposits contain conodonts of the marginifera Zone.

Stop 7. The Kuk-Karauk 2 outcrop. It is situated at 30 m up the river. Shellstones are loose and
contain brachiopods and crinoids. The F/F boundary is fixed by conodonts Palmatolepis triangularis Sann.
and brachiopods Parapugnax markovskii (Yud.) found together in sample K-11-C/3 (Fig. 17). The thickness
of the Barma Horizon in this outcrop is 0.5 m. The overlying crinoid limestones correspond to the marginifera
Zone.

Stop 8. Within 500 m down the Sikaza River the section is built up by Upper Famennian deposits.
The Murzakaevo Horizon (beds 1—2) consists of layered, sometimes dolomitized limestones with various
paleontological remains (Table 2). The thickness is 15 m.

The Kushelga Horizon (beds 2a—3). The thickness is 7.5 m. The lower boundary of the horizon is
determined by the appearance of conodonts Palmatolepis perlobata postera.

The Famennian Stage terminates with deposits of the Lytva Horizon (beds 4, 5, 6, 6a). The latter
consists of fine-grained lightly dolomitized limestones with scarce chert concretions. The fauna is diverse.
Among conodonts Siphonodella praesulcata is known as guide taxon for the Zigan beds (Fig. 18). The thickness
of the horizon is 10.7 m.

PRE-CONFERENCE FIELD EXCURSION GUIDEBOOK 37



SDS /IGCP PROJECT 596 JOINT FIELD MEETING

_— -

B T AT

Fig. 13. Kuk-Karauk section. Upper Frasnian and Lower Famennian outcrops
Puc. 13. Pa3pe3s Kyk-Kapayk. O0naxenus BepxHero (ppana — HizkHero (pamena

Table 1. Distribution of Ostracods in Askyn Horizon, the Kuk-Karauk section.
From (Sinitsyna et al., 1995)
Ta6nuua 1. PacnpocTpaHeHMe oCTpakoA, B aCKbIHCKOM ropu3oHTe paspe3a Kyk-Kapayk
(matepmanel A.H. AbpamoBoii n3 [CuHuupiHa 1 ap., 1995])

Ostracods
Entomozoe (Nehdentomis) acewrata Pol. | ----- Bairdia krestovnikovi Eg. -
E (N pseudorichtering Matern | —---- B ruabenue Eg. ---
E. (N aff. shemidii Matern e B birinae Eg. e
Entomoprimiia surailensis Pol. | —---- B guarziana Eg. ---
Newsomites multicavus Rozhd. -—- B. syzrunensis Pol. ---
Bekena ovata Rozhd. — B, microreticulaig Rozhd. —
B. uksakovaensis Rozhd. . Acratia gussanovae Eg. o
B. aff. regia Rozhd. - Polenovia nurlatica Schev. ---
Bairdiohealdites (7) frucuskiensis Rozhd, | --- Entomozoe (Nehdentomis)y tenera Gurich | ---
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Stop 9. Lower Carboniferous, Tournaisian Stage, Gumerovo Horizon (beds 66, 6B, 61) (Fig. 19,
20). This is an intermediate subdivision between the Devonian and Carboniferous lithologically distinguishable
from the underlying and overlying deposits. It has a three-member structure. According to a faunal assemblage
its lower part (beds 66 and 6 B) still belongs to the Famennian Stage. S. sulcata is known to occur in the bed
6. Bed 6B may be a lithological marker for the boundary. It consists of dark-grey calcareous clays. As a
whole, considerable changes take place in the evolution of all faunal (ostracods, conodonts, brachiopods
and others) and floral (miospores) groups within the 1.0 m-thick interval of the Gumerovo Horizon.

Fig. 14. Sikaza section. Upper Famennian and Lower Carboniferous exposures
Puc. 14. Paszpe3 Cukasa. Bbixoapl BepxHero (paMeHa — HHXKHEro KapooHa
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Fig. 17. The Kuk-Karauk 2 section. Conodonts (V.N. Baryshev, R.Ch. Tagarieva) and brachiopods (J.A. Yudina, L.I. and A.G. Mizens) distribution in the

F/F boundary interval

Puc. 17. Pa3pe3 Kyk-Kapayk 2. Pacnpoctpanenne kKoHomonTos (B.H. bapsimre, P.U. Tarapuesa) n opaxuonon (FO.A. FOmuna; JI.1. u A.T. MuseHc)

B norpanmanoM F/F unreppase
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

Table 2. Distribution of characteristic organic fossil remains in Upper Devonian and
Lower Carboniferous deposits of the Sikaza section. From (Sinitsyna et al., 1995)
Tabnuua 2. PacnpocTpaHeHne XxapaKTepPHbIX MCKOMaeMbIX OPraHUM4eCKnUX OCTaTKOB

B BepXHEeAeBOHCKUX — HMKHEeKaMeHHOYroJibHbIX OT/IO)XXeHUax paspe3a Cukasa
(m3 [CuHMUbIHA un gp., 1995])

Stage Famennian | Tournaisian
Horizons Murza- | Kush- Lytva Gumerovo | Malevka| Upa
kaevo elga
Beds I 122 |3 4 6 |6Ga| 66 |6B|OI| T g8 19|10
| 213 S|16 7819 (1011213 | 14[15]|16

Algae

Kenmaena sp.

Issinefla devonica Reitl.

Buasiporella sp.

Schuguria sp.

Parachaetetes palaeozoicus Masl.

Sphaeroporella conchatiformis Mal.et Tchuv.

Girvanella ducii Weth.

Subkamacna ra-dotnica Bertch.,

Menseling clatrata Antr.

Girvanella problematica Nick. et Ehth.

Gurwouvdia gregaria Nichl,

Kamuena delicata Antr.

Ostracods

Phivetiscapha lebedianica var. magna Tschig

Utaella reticulata Rozhd.

Geising fecunda Rozhd.

Bairdivevpris orientalis Sam.et Smir.

Buairdia lipinue Kotsch.

B. manifesta Rozhd.

Baschkirina baschliriensis (TK.)

Bairdia verchovskensis Tschig,

Pokornyites modestus Kotsch,

Sefebrating thatchevae Tschig.

Diowina uratica Kotsch. (in litt.)

Buirdia netchaevae Tschig,

B. tuniidosa Rozhd.

Aeratia of inosolita Busch,

Akidelling lyevaensis Kotsch. et Tk,

Sefebrating uwtilis Kotsch. {in litt.}

Muargusacous bushminae Kotsch.sp.n.

Gravia afiger Kotsch. et Janb.

Knoxiella vifvensis Tsching.

Tetrasacenuins sazonovi Mart.
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Table 2 Ta6nuua 2

| 2 12113 |14 [15] 16
Indivisia baschikirica Rozhd.et Tschig, Sl

L
o
wn
=N
-~
oo
el
=

Bouckaertites komiensis Tschig. e

Ochescapha leonidovkensis (Tschig.) -

Sefebrating grata Janb. --

Sulcoindivisia kandrensis Rozhd -

Acratia peremnis Busch. - - -

Shishaella donica (Tschern.) O - SR

Acutianguiata elongata (Posn.) N - N P
Coryelfing alba Kotsch, o -

Chamishaelta cf. fysi Tschig. -

Amicus complenatus (Kum.) --- -

Shishacellu alekseeva Tschig. - - -

Pseudoleperditia tuberculifera Schneld. - e

Blessites feluyensis Tschig, -

Cribroconcha primaris Kotsch, o

Waplundella? punctata Green —

Namalia reticuleata Green -

Shishaellu electa Tschig. S P P

Bairdic businovaensis Gorak -

Carbonita egorovae {Tschig.) |-

Bairdia turnensis Pavl, —

Chamishuella procera (N, [van.) -

Brachiopods

Ledorhynchus (7) ursus Nal, S

Pugnux planus Nal. N P

Spirifer sp. -

Awlacetla intertineata Sow. ---

Rhipidomella michelini Eveil, e

Leptaena reguiaris Nal. -

Productetia betnlensis Nal, .

Plicatifera praelonga Sow. ---

Mucrospirifer karankensis Nal. --- PR [N DV P

Cvrtospirifer acutosinuatus Nal. -

Spinuticosta arcuata Nal. (non Hall) - -

Cancrinella panderi Anerb, o

Producting riausakensis Nal. -

Bagrasiu chonetiformis (Kr.et Karp.) S — -

Spirtfer kickinensis Serg. ---

Spinulicosta concentrica (Hall) - -—-

Rugasochonetes mafevkensis Sok. BT [

Plicochonetes elegans Kon. -

Spirifer pseudosuavis Kr.et Karp. —

Paulonia kajali Ais. —
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

Table 2. End Tab6nuua 2. OKoHYaHue

l 2 O[] 12]113]14]15]16
Brachithvris chowteauensis Well, -

Lad
Py
LA
=N
e |
Lr.e]
=l

Crurithyris funievensiy Nal. -

Retzia circuwlaris Mill. —

Producting sampsoni (Well.) ---

Svringothyris urafensis Nal. ——

Spinuficosta spp. -

Spores

Grondispora famenensis (Naum.} Streel - |-

Diducites commmitatus (Naum.) Avch. comb. nov. el e

Hymenozonotriletes fupinovitefii Avch N U -

Knoxisporites dedalens (Naum.) Mor.-Ben. U [T [PV

Lophozonotrifetes lebedianensis Naum. R P

Cyriospora cristifera {Lub.} Van der Zwan N S

Retispora lepidophyta {Kedo) Playf. - R

Spelacotrifetes obtusus Higgs ---

Convolutispora harfandii Plauf, S

Knoxisporites literatus (Waltz) Playf. - O [

Tumulispora malevkensis (Kedo) Turnau SRR [ B
Diducites versabilis (Kedo) Van Veen S U
Corbulispora cancellara (Waltz) Bhar. et Venk. ---

Grandispora echinata Sull, ---

Fallatisporites hvstricosus {Wins,) N [

Spelacotrifetes obtusus Higgs ---

Lophozonoiriletes excisuws Naum, S DU P

Endosporites micromanifestus Hacq. S .

Punctatisporites angularis (Kedo) Byvsch. O (N

Retusofrifetes minor Kedo R IV

Awroraspora hvaling (Naum) Str, -

Tumidispora variverrucafu (Playf.) Stapl. et Jans --- S

Hvmenozonotrifetes explanatus (Lub.), Kedo S

Fuffatisporites pusilfites (Kedo) Dolby et Neves R

V. hvstricosus (Wins.) U D

Convolutispora usitata Playf. -

(. fromensis Balme et Hass. -

Grandispora gracifis {Kedo) Streel -

Cyvrtospora cristifera {Lub.} Van der Zwan -

Fallatisporites verricosus Hacq. ---

Punctatisporites angularis (Kedo) Byvsch. e

Convolutispora major (Kedo) Turnau o

Cymbosporites acufus {Kedo) Byysch, ——

Verrucosisporites nitidis (Naum.) Playf, -

Rugospora rudiata (Kedo) Byvsch. -

Stenozontrifetes minor Naum. -
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

Fig. 19. The Devonian/Carboniferous boundary in the Sikaza section
Puc. 19. Ipannna neBoHa u kapoona B pa3pese Cukasa

<«—

Fig. 18. Distribution of the representative foraminifers and conodonts in the Sikaza section (according Sinitsyna, 1975;
Sinitsyna et al., 1984; Kochetkova et al., 1985; Kulagina et al., 2003)

Legend: 1 — mudstones and wackestones, 2 — packstones and grainstones, 3 — lithoclastic grainstones, 4 — shaly limestones, 5 —
cherty nodules and lenses, 6 — dolomites and dolomite limestones, brachiopods, 7 — foraminifers, 8 — crinoids, 9 — brachiopods,
10 — corals

Puc. 18. PacnpocTpanenue xapakrepHbix (hopamunudep u koHononTos B paspese Cukasa (1o 3.A. CunuusiHoi [1975],
3.A. CunuieiHoit u np. [1984], H.M. KouetkoBoii u ap. [1985], E.WN. Kynarunoii u ap. [Kulagina et al., 2003])
YenoBHble 0003HaYeHHst: | —4 — U3BECTHSKU: | — MUKPUTOBBIE, 2 — OPraHOTeHHO-AETPUTOBbIE, 3 — 00JIOMOUHBIE, 4 — TJIMHUCTBIE;
5 — KOHKpeLMH KpeMHei; 6 — mojoMuTel; 7—10 — opraHudeckue ocratku: 7 — (opamunudepsl, 8 — KpuHouaeun, 9 —
opaxuononbl, 10 — Kopaibl.
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Fig. 20. Distribution of conodonts at the Devonian/Carboniferous boundary (V.N. Pazukhin)
Puc. 20. PacnpocTpanenue KoHoaonTos Ha rpanuie D/C B paspese Cukasa (B.H. [TasyxuH)
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

These deposits are overlain by limestones of the Malevka Horizon (beds 7—8). The section grows up
to the Serpukhovian Stage of the Lower Carboniferous. The Tournaisian/Visean boundary shows a gap equal
to the interval of the Upper Kosvian and Lower Visean Stages (Radaevo + Bobriki Horizons).

THE RYAUZYAK SECTION

The Ryauzyak section is one of the few complete Frasnian and Famennian sections of the Upper
Devonian in the area under discussion. It is situated on the right bank of the Ryauzyak River, 5 km upstream
from the village of Sargai. Here, a stratotype of the Sargai Horizon is situated.

This section is known since the 1930s. It was studied by B.P. Markovsky, A.P. Tyazheva and others and
described in detail, with bed marking by A.N. Abramova in 1985 to 1987. In 2009 we made a new marking
of the lower “sub-Domanik” part of the section. Beds 1—8 have the marking made in 2009, beds 15—23
correspond to that made by A.N. Abramova (Fig. 21).

Stop 10. The upper part of the Givetian Stage. It is represented by massive layered organogenic-
detrital limestones of the Cheslavka Horizon (bed 1) (Fig. 22). The top of the bed is eroded. The faunas
include corals, stromatoporates, brachiopods and molluscs.

The Kyn Horizon (beds 2—4). It lies with a gap over massive layered organogenic limestones of the
Cheslavka Horizon. Deposits of the Pashiya Horizon are absent. It consists of interbedded, unevenly layered
marls, grey clays and clayey limestones with scarce limestone interbeds containing the colonies of
stromatoporates. Limonite and pyrite inclusions and clusters can occur. The horizon is 4.7 m thick. The
faunas include corals, stromatoporates, brachiopods, molluscs, ostracods and tentaculites.

Stop 11. The Sargai Horizon (beds 5—6). The horizon is represented by dark-grey, almost black
compact medium-layered bituminous limestones alternating with black carbonaceous slates (Fig. 23). The
thickness is 3.55 m.

The faunal assemblage consists mainly of brachiopods, corals, stromatoporates, gastropods, goniatites,
tentaculites, ostracods and conodonts.

Stop 12. The base of the Domanik Horizon. It corresponds to the bottom of bed 7 (Fig. 24, 25). The
gradational boundary with the Sargai Horizon is determined by the appearance of of the punctata Zone
conodont assemblage typical for the bottom of the Domanik, brachiopods and goniatites. The Domanik
Horizon is represented by a member of medium to thin slabby dark-grey and black bituminous limestones
with frequent interbeds of carbonaceous shales and cherts. The thickness of the horizon is 9.7 m. The
characteristic faunas include tentaculites, goniatites and conodonts.

Stop 13. The Frasnian-Famennian boundary interval. It consists of thin brachiopod shellstones (bed
21). In this section the thickness of the shellstones is the least compared to the rest of the sections and equals
to only 0.6 m (Fig. 26). The Frasnian/Famennian boundary is determined at the bottom of the Barma Horizon
(0.17 m above shellstone bottom) by the appearance of a typical assemblage of conodonts and brachiopods.

Stop 14. The Makarovo Horizon (beds 22—23). It is represented by light-grey, pinkish-grey medium
to thin-layered fine-grained crinoid limestones. The Makarovo deposits overlie the Barma shellstones with
a stratigraphic gap equal to the Late triangularis conodont Subzone. The faunas include individual rugoses,
brachiopods, goniatites, crinoids, conodonts, ostracods and fish remains.

Upwards in the section the whole Famennian sequence is present.
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Fig. 21. Faunal distribution in the Ryauzyak section (brachiopods — A.A. Garifullina, J.A. Yudina, L.I. and A.G. Mizens;

goniatites — S.V. Yatskov; conodonts — V.N. Baryshev, O.V. Artyushkova and R.Ch. Tagarieva)
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DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

Fig. 22. Stop 10. The Ryauzyak section. Outcrop of clayey limestones of the Cheslavka Horizon
Puc. 22. OcranoBka 10. O0Ha:KeHHe U3BECTHAKOB YeCJIABCKOTO FOPH30HTA B pa3pe3e Pay3sak

Fig. 23. Stop 11. The Ryauzyak section. Outcrop of the lower Sargai Horizon (beds 5—6)
Puc. 23. OcranoBka 11. O0HaKeHHe HIZKHE YaCTH CapraeBCKoOro ropu3onTa (cjaoun 5—6) B paspese Payssax
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Fig. 24. Stop 12. The Ryauzyak section. The base of the Domanik Horizon
Puc. 24. OcranoBka 12. OcHoBaHie JOMaHMKOBOTO FOPU30HTA B pa3pe3e Pay3sak

Fig. 25. Stop 12. The Ryauzyak section. Textural boundary at the bottom of the Domanik Horizon
Puc. 25. OcranoBka 12.TekcTypHas rpaHuina B nojoIIBe JOMAHMKOBOTO FOPU30HTA B pa3pese Psy3sak
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Fig. 26. The F/F boundary interval and distribution of conodonts (O.V. Artyushkova and R.Ch. Tagarieva) and brachiopods (L.I. and A.G. Mizens) in the

Ryauzyak section
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THE AKKYR SECTION

The Akkyr section is one of the best outcrops of brachiopod shellstones in the F/F boundary interval.
The section is located on the right bank of Zilim River, 6 km upstream from the village of Tash-Asty at the
mouth of the Bolshaya Kinderlya Creek. The Frasnian/Famennian boundary is determined here within
brachiopod shellstones at the base of the Barma Horizon, where it is recognized by simultaneous appearance
of conodonts Palmatolepis triangularis Sann. and brachiopods Parapugnax markovskii (Yud.) (Fig. 27, 28)
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Fig. 27. The F/F boundary interval and distribution of brachiopods (J.A. Yudina, L.I. and A.G. Mizens) and conodonts
(V.N. Baryshev, O.V. Artyushkova and R.Ch. Tagarieva) in the Akkyr section

Puc. 27. Pacnpoctpanenue opaxuonon (FO.A. FOnuna, J1.1. u A.T. Mu3seHc) n konoaonTos (B.H. Bapsnmes, O.B. Ap-
TiomkoBa U P.Y. TaraprieBa) B NOrpaHMYHOM MHTEPBAJE pa3pe3a AKKbIp
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(Abramova, 1999; Abramova, Artyushkova, 2004). The overall thickness of the brachiopod shellstones in the
section is 2.1 m. The upper 1.5 m characterizes the Barma Horizon of the Famennian Stage. Light-grey
thick-layered crinoid-brachiopod limestones of the Askyn Horizon are exposed immediately below the
shellstones.

Stop 15. The Frasnian/Famennian boundary interval. In this section the interstage boundary is
determined at the bottom of sample A-b/2 (see Fig. 28). The Barma Horizon is composed of light-grey
shell stones with a homogenous and dense accumulation of brachiopods (samples A-b/2, A-14 a—A-18e).
Stratification in the rock is not distinctly shown. The shell matrix consists mainly of small crinoid segments
(Fig. 29). The Barma shellstones are overlain by light-grey thin-layered crinoid limestones with small
brachiopods. Deposits of the Late triangularis Subzone have not been found in the stratigraphic
sequence.

Fig. 28. Brachiopod-shell limestone at the F/F boundary in Akkyr section
Puc. 28. Bpaxuononosslii pakymHsk norpasuuHoro F/F unrepsana B paspe3e AKKbIp
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Fig. 29. Polished crosscuts of shellstones from the F/F boundary interval, the Akkyr section

Legend: 1 — the F/F boundary (Abramova, Artyushkova, 2004); 2 — the finalized F/F boundary (Tagarieva, 2010); 3, 4 — the first
appearance of guide Barma fossils: 3 — conodonts Palmatolepis triangularis Sann., 4 — brachiopods Parapugnax markovskii (Yud.);
samples A-a/3, A-b/1, A-b/2 A-14a (Tagarieva, 2010), 7123, 7122 ¢ (Abramova, Artyushkova, 2004)

Puc. 29. ITonepeunslii cpe3 pakymHska B norpannynom F/F unrepsasie B pazpese AKKbIp

Yenosubie 0003HaYenns: 1 — rpanuna ppana u pameHa (13 [Abramova, Artyushkova, 2004]); 2 — yrouHeHHast hpaH-hamMeHcKast
rpanuna [Tarapuesa, 2010]; 3, 4 — MecTOIoJOXEeHUE MEPBOTO MOSIBJICHUS PYKOBOASILIMX MCKOMAeMbIX: 3 — KOHOJOHTOB
Palmatolepis triangularis San., 4 — 6paxuonon Parapugnax markovskii (Yud.); obpasusl A-a/3, A-b/1, A-b/2, A-14a u3 c6opoB

P.Y. Tarapuesoii [Tarapuena, 2010]; 7123, 7122¢c — Homepa obpa3ioB U3 coopoB A.H. AbpamoBoii [Abramova, Artyushkova,
2004]
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ANNEBTUHA HUKOJIAEBHA ABPAMOBA
(1941 — 2004)

15 mag 2011 . ucrtonmamiiocs 061 70 et AneBtuHe HukomaeBHe AGpaMoBoOii. DTa 3aMedaTeTbHas
KeHIIMHA, yaeHua A.A. PoXIecTBEeHCKOI, BCIO CBOIO JKM3Hb ITOCBSITHIIA U3YYEHUIO OCTPAKOd U OMO-
cTparurpaduu aeBoHa 3anaaHoro ckjioHa FOxHoro Ypana. OHa cymena BHeCTU 3aMEeTHBIN BKJIaJ B MO-
3HaHUE reoJornueckoit uctopuu peruona. Ha npotskenuu 40 jiet, 10 caMbIX MOCAEIHUX JHEW AJleBTUHA
HukonaeBHa mpuBo3uja IMOCIe KaXKI0ro IMOJEBOTO C€30HA ropbl KAMEHHOIO MaTepuaja ¢ HaXoaKaMu
pasHooOpa3Hoii ¢payHel. OHa ObUIa (paHATOM TOJIS U JIIOOMJIA 3alagHbBIN CKIIOH FOxkHOTO Ypana camo-
3a0BeHHO. B 1970—80-X I'T. MOSIBUNIUCH TTepBbIE Pe3yabTaThl 10 KOHOAOHTaM. [leTajibHOE U3yyeHue OTop-
HBIX U CTPATOTUIUYECKMUX Pa3pe30B JEBOHCKUX OTJIOKEHUH MO3BoIMI0 AjleBTMHe HuKonaeBHe Mpous-
BECTU UX pacueHEeHNE 1 KOPPESIIMIO C MEXIyHapOaHbIM cTaHnapToM. OHa BbISIBWIIA B 105KHO-YPaTbCKUX
pa3pesax MeXbSIPYCHBIC TPAHUIIBI MCCKOTO U 31 (heIbCKOro sIpycoB, ¢ppaHa 1 pameHa. Oco0oe BHUMaHHUE
B €€ MCClIeNOoBaHUX ObLIO yaeJeHO U3ydyeHMI0 hpaH-(paMeHCKON rpaHulbl. BriepBble 17151 pacuieHeHUs
pa3pe30B ObLIN MPUBJICYEHBI 6 TPy (hayHbl — FOHUATUTHI, OPaXUONOIbI, KOPAJUIbl, OCTPAKOIbI, KOHO-
JTOHTHI 1 nxTrodayHa. AnesrnHa HukomaeBHa nokasana, 4To rpaHuleit MexXay (ppaHCKUM U (PaMEHCKUM
spycamu Ha FOxxHOM Ypaie sIBIsIeTCs IMoa0IIBa 0apMUHCKIX CIOEB.

DHTYy3Ma3M U NIpeAaHHOCTb Aeay Y AneBTuHb HukomaeBHbI AOpaMOBOI ObLITU UCKITIOUUTEIbHBIMU.
Csoeii 10OpOTOIT M LIEAPOCTHIO OHA TIPUTITHBAJIa K cebe KOoJIIeTr 1 apy3eil. Mbl ee IIOMHUM U1 TIIYOOKO
MpU3HATEIbHEI 3a caelaHHOoe €10 B OnocTpaturpadum nesona KOxHoro Ypana.
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NMPEOUCJIIOBUE

Ha teppuropun 3anagHoro ckioHa KOxxHoro Ypaia HaxonuTcs psii OIOPHBIX M CTPAaTOTUITMYECKUX
pa3pe30B MHOIMX PETMOHAIBHBIX CTPATOHOB CXEMBI CTpaTUTpadry 1eBOHA 1 HIDKHETO KapOooHa. bojibiast
MX YacTh MpeICTaBlIeHa eCTeCTBEHHbIMU OOHAXXEeHUSIMU, B OCHOBHOM T10 O6eperam pek. Bce paspessl ciio-
JK€Hbl MOPCKMMU MPEUMYLIECTBEHHO KapOOHATHBIMU WJIM KapOOHATHO-TEPPUTEHHBIMU OTJIOKEHUSIMU,
conepKallliMU 00raThie OCTaTKM OEHTOCHBIX U TeIarnuecKuX rpyrn dayHbl. B HacTosIee BpeMst BepxXHUIA
JIEBOH W HIZKHUM KapOOH MMEIOT 30HAIbHBIC TOCICIOBATSIbHOCTH 1 JETaIbHO PAaCWICHEHBI C BhIICIC-
HUEM BCeX CTaHAAapTHBIX KOHOJOHTOBBIX 30H [AOpamMoBa, 1999; Kouetkosa u ap., 1985 Ilazyxun u ap.,
2009].

[IyTreBoauTe b CTABUT CBOEH 1IEIbIO TO3HAKOMUTDH YYACTHUKOB 9KCKYPCUM C HanboJiee XapakTep-
HBIMHU pa3HodalMaabHBIMU pa3pe3aMy BEpXHETO JIeBOHA M HIZKHETO KapOoHa 3amagHoro cKioHa FOx-
Horo Ypana, pacrnosiokeHHbIMU B 30He [lepenoBoii ckinamguaroctu. LleHHOCTh pa3pe3oB, mpeniaraeMbix
JUIST IEMOHCTPALIMK YYaCTHUKAM 3KCKYPCUU, COCTOUT B TOM, YTO OHU IPEACTABIISIOT TEKTOHUYECKU HE
HapyIIEeHHBIE ITOJHbIE MOCJIeI0BaTEIbHOCTH,, KOMILIEKCHO OXapaKTepU30BaHHbBIE pa3IMYHBIMU I'PyMIIaMU
¢ayHbI.

IlepBBie cBeAeHMS O MAJCOHTOIOTUUECKON XapaKTepUCTUKE STUX pa3pe30oB IIPUBEIACHBI B padoTe
I.B. Hanuskuna [1926]. B 30-X IT. pacusieHeHUEM U MaJCOHTOJOIMYECKMM 000CHOBAHUEM JEBOHCKHX
OTJIOKEHMIA Ha 3aITagHOM cKjIoHe Ypana sanumascs b.I1. Mapkosckuii [1948]. K 06o611atonmm padoram
crout otHecTu mybaukauuu C.M. TompaueBa [1952], A.Il. TszkeBoii [1961], He moTepsIBIIME CBOErO
3HAYEHMSI 10 HACTOSIIIETO BpeMeHU. B 11e10M ke, 60bIias 4acTh MajeoOHTOJOTUYECKHX MAaTEPUAIOB CO-
CpefoToYeHa B MHOTOUMCIIEHHBIX PYKOITMCHBIX (DOHAOBBIX paboTaX, OTHOCSIIIIMXCS KaK K CIelaaIu3upo-
BaHHBIM OMOCTpaTUrpauIeCcKM, TaK 1 K KapTCOCTaBUTEIbCKIM, T€0JIOTO-CheMOYHBIM 1 TTOMCKOBBIM
HCCJIEIOBAaHMSIM, JOCTYII K KOTOPBIM OTPaHUYCH.

B 80-¢ rr. 20 B. Havayicsl HOBBII 3Tan OUOCTpaTUTpadUIECKUX UCCIeT0BaHU. AKTUBHbIE pabOThI
M0 M3YYEHUIO TPaHUIIbl T€BOHCKOU M KaMEHHOYTOJbHOI CHCTEM MPOBOAMIMCH MOJA PYKOBOACTBOM
H.M. KoueTkoBoii. Y1agoch YCTaHOBUTH MOJHYIO KOHOJIOHTOBYIO TTOC/IEIOBATEILHOCTD B pa3pe3ax da-
MeHa 1 HIxKHero KapOoHa Ha pp. Crukasa 1 3uraH. beut BeIIeeH HOBBIM CTPaTOH, MapKUPYIOIINI HIZKHIOO
rpaHuily KapooHa — rymepoBcKuit ropusoHT [KoueTkosa u ap., 1985].

PaGoTbl 10 majieoHTOI0TMYEeCKOMY OOOCHOBAHHUIO PErMOHAIbHBIX TOPU30HTOB AEBOHA, U TJIaBHBIM
obpazoM (¢paHCKOro sipyca, cBa3aHbl ¢ nMeHeM A.H. AOpamMoBoii. BriepBbie mist 3TuX 1ieyieit Hapsimy c
IPYTUMU IpymIiaMu ayHbl ObUIM MCIIOIb30BaHbl KOHOMOHTHI. BbUIN M3ydeHbl Bce M3BECTHBIC pa3peskl.
Ocoboe BHUMaHUE yIeISIOCh IIpodieMe MexXbsipycHoi F/F rpaHuiisl, KoTopast IMPOKO 00CcyKaanach Ha
3acelaHUsIX W BBIE3IHBIX ceccUsiX MexXayHapoaHOU MOoAKOMUCCUU MO cTpaturpaduu nesoHa (SDS) u
neBoHckol komuccun MCK CCCP. B 10:kHO-ypanbcKUX pa3pe3ax 3aragHoro CKJIoHa rpaHuIa YCTaHOB-
JIeHa B OpaxMoIoJ0BOM PaKyIIHSIKE B OCHOBAaHUM OApMUHCKUX cyioeB [AGpamoBa u ap., 1990; AGpamosa,
1999] no onHOBpEeMEHHOMY TOSIBICHUIO KOHOIOHTOB Palmatolepis triangularis Sannemann 1 6paxuonosn
Parapugnax markovskii (Yudina).

B mporpamMmy 3KCKypCUM BKJIIOYEHBI CTPAaTOTMIIMYECKME U TapacTpaTOTUIIMUECKUEe pa3pesbl, B
KOTOPBIX ycTaHOBIEeHO IojoxeHue rpanunbl F/F u D/C. Bece onu pacnonoxeHsl B 30He IlepenoBoit
CKJIaIYaTOCTH, XOPOIIIO OOHAXXEHBI M COJepKaT pa3HOOOpa3HbIe ITaIEOHTOJIOTMISCKIE OCTATKU.

[TaneoHTONOrMYECKME KOJIJIEKIIMM U3 pa3pe30B B pa3Hble rojibl, HaurMHas ¢ 30-X I'T. MPOIIIOro BeKa,
onpenesiiau pasHbie crieunaancTsl MHOTMX opranusaunii CCCP. Kopaaas uzydanu b.C. Cokonos (ITUH
PAH, . Mocksa), A.I. batikyukapoB (UI' YHLL PAH, r. Y¥¢a); 6paxuonodsr — [1.B. Hanukun, b.I1. Map-
koBckuii (BCET'EN), A.Il. TsxeBa, M.®. Mukprokos, A.A. lapudymmna (MI' YHL PAH, . Yda),
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I0.A. IOnuna (TTTO BHUT'PU, 1. YxTa), JI.NA. Musenc, A.I. Muzenc (UIul” YpO PAH), B.C. Iybapesa
(BHHUTHMU, . Caukr-IletepOypr), B.W1. IToneraes, O.E. Kotnsap (MI'H AH Ykpaunsl, . Kues); eonua-
mumst — A.K. Hanuskuna (BCET'EN), b.U. borocnosckuii, C.B. fukos (ITMH PAH, r. Mockga);
ocmpakodst — B.H. TTonenosa (ITMH PAH, . MockBa), A.A. PoxxaectBeHckast, A.H. Abpamosa, H.M. Ko-
yetkoBa (MI' YHILI PAH, 1. Ya); konodonme: — JI.1. Kononona (MI'Y), B.H. bapsimies, B.H. I1azyxuH,
0.B. Aptiomikosa, P.Y. Tarapuesa (UI' YHII PAH, r. Y¥¢a); uxtnodpayna — O.A. MiBanos (CI'Y, . CaHKT-
IletepOypr); gopamunugepor — E.A. Peittnunrep (I'MH PAH), 3.A. Cunuusina (OAO «balkupreonorusi»,
L. Yoa), E.W. Kynaruna (MI' YHL PAH, r. Yda); ¢aopa — A.H. Kpuimntodosuu (ImaBHbiit boTaHnyeckuii
can PAH);muocnopsr — E.B. YUubpuxkosa (MUI' YHL PAH, r. ¥¢da), B.U. Axumosnu (benHUT'PU,
I. MUHCK).

Pa6ora no noaroroske gaHHoro [lyTeBoauTesst K M3NaHUIO TPOBOIMIIACH MIPU MOAJIEPXKKE TPAHTOB
PO®U Ne 08-05-00575-am Ne 11-05-01105-a. PuHaHcrpoBaHuUe U3IaHUS TOAAepKaHo rpaHToM PO
Ne 11-05-06047.
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CTPATUTPADUA OEBOHA U HUXKHEIO KAPBOHA
BACCEMNHOB PEK MH3EP, 3UJIUM U CUKA3A

OxHbI# Ypan sBisgeTcst Hanbosiee XOpOoIIo TOCTYITHBIM TSI U3yYEHUSI PETUOHOM YPabCKOM CKIIaI-
yaToi 00JIaCTU U TO3TOMY JIOCTaTOYHO IMOJHO U BCECTOPOHHE UCCIEA0BaH.

IOxHBII Ypan TpamuiiInoHHO paccMaTpUBajICs Kak 00JIacThb MTPOSIBIICHNS TePLUMHCKON (BapUCIINIA-
CKOI1) CKJIaguaToCcTy. B mocnemHue roasl st YpaabCKOro OpOoreHa IMpearnosiaraloT CaMOCTOSTeIbHBII 3Tarnn
(opMupoBaHuUs 3TON cKiIamuaToit cTpykTypsl [ITyukos, 2003], moguyepKuBalOLIMii €€ YHUKAJIbHOCTD.

B xayecTBe OCHOBBI CTPYKTYPHO-(DOPMaIIMOHHOIO paiilOHMPOBaHUSI HAMU MCITOJIb3YeTCsl cXeMa 13
pa6oter U.b. Cepaskuna u ap. [2001] (puc. 1).

[Ipennaraemble mJIsd IeMOHCTPALIMU pa3pe3bl paCIOIOKEHBI B 3allaHOM YacTH 3aIlaHO- YPalIbCKO
BHEIIHEI 30HbI CKJIaA4aToCTH (puc. 1). B 00JbIIMHCTBE CBOEM OHU MPEACTABISIOT COOOI HEMpepbIBHBIE
MOCJIeI0BaTeIbHOCTU OTJIOKEHU I A€ BOHA U HYXKHETO KapOOHa, CJIOXKEHHbIE MPEeUMYIIIECTBEHHO KapOoHaT-
HBIMU MIOPOAAMU, C ITIOAYMHEHHBIM 3HaU€HUEM TePPUTeHHO-KapOOHATHBIX TOJII, (PUKCUPYIOLIUX OOBIYHO
(basbl TpaHCTPECCUBHO-PETPECCHUBHBIX IMKIIOB. B pa3pesax, pacnooxeHHbIX Ha p. IH3ep, BBITTagaeT cTpa-
TUrpachuuecKuii MHTEPBaJ, COOTBETCTBYIONINI 1 (DETHCKOMY U XKUBETCKOMY SIpycaM CPeHero AeBOHa.

B reosiornyeckom CTpoeHMM y4acTKOB, IJie 0OHaXKeHbI pa3pe3bl [a6a10KoBo, AKKbIP, Psy3sak n Kyk-
Kapayk (puc. 2), mpyHUMAIOT y4yacTue KapOOHATHBIE M TepPUTEHHO-KapOOHATHBIE TTOPOJIBI SMCCKOIO
sipyca HIDKHETO IeBoHAa — (DaMEHCKOTO sipyca BEpXHETO ASBOHA, a TaKXKe CMEHSIOIIME UX 00pa3oBaHUs
HUXHEro KapOoHa, KOTOPBIE CJAratloT KpbUlbsl aHTUKJIMHAIBHBIX U CHHKJIMHATBHBIX CTPYKTYD (puc. 3—5).
CTpyKTyphI «pa3pe3aloTcs» pyciaMu peK BOCTOYHOro Bogocbopa p. benoit — Muzepom, 3unumom, Cu-
Ka3oii, o 6eperaM KOTOPBIX B CKaJIbHBIX BBIXOJAX XOPOIIO OOHAXKEHBI cllaraoliue ux moponasl. B sapax
AHTUKJIMHAJIBHBIX CTPYKTYP OOBIYHO 3aJIeraloT IeCYaHMKM allIMHCKON cepuu BeHACKOTo Bo3pacTa (Vas).
Ha xpbUibsiX pa3BUTHI OTJIOXEHUS AEBOHA, KOTOPbIe OOBIYHO HAYMHAIOTCS TEPPUTEHHON TaKaTUHCKOM
cBuToii (D, e 7k). Boilienexanie KapboHaTHbIE ¥ TEPPUTEHHO-KApOOHATHBIE MIOPOJIbI IIPEICTABICHbI HE-
MOJIHBIMU TTOCJIEA0BATEIbHOCTSIMHU HIUZKHETO U CpenHero AeBoHa. OTIOKEHUS BEPXHETO TeBOHA: BEPXHSISI
4acTh KbIHOBCKOTO, CApraeBCKUi, JOMaHUKOBBIA, MEHIBIMCKUIA M aCKbIHCKUI TOpU30HTHI (pana (D, 1),
GapMUHCKWIA, MAKAPOBCKUIA, MyP3aKaeBCKUM, KYLIETUHCKUI W JIITBUHCKUI TOPU30HTHI hameHa (D, fm)
(puc. 6), 1 ryMepoBCKuUii, ManeBCKUit, ynuHCKUH (C, t) TOPU3OHTBI HUXHETO KapOoHa (puc. 7) peacTas-
JieHbl HanOosee 1oTHO. OHM 00pa3yIOT HeMPEPHIBHBIEC TTOCIEIOBATEILHOCTH 1 XOPOIIIO MaJeOHTOIOTH-
yecK 000CHOBAHBI pa3HbIMU Ipyniiamu (ayHbl. [lokazaTeneH B 3ToM OTHOLICHUM pa3pe3 Psays3sk.

JEBOHCKAA CUCTEMA

B cxeMe crpaturpaduu 3amagHoro ckiioHa KOxxHoro Ypaia MHOTIMe pernoHaIbHbIe cTpaTurpaduiec-
KMe ToapasaeneHus (TOpU30HTHI), BIIepBbIe BBIASISHBI U OTIMCAHbl HA TEPPUTOPUHN 3aTiaTHO- YPaTbCKOi
BHEIIIHEW 30HbI CKJIAMYaTOCTH. 31eCh BhIIIE BEHACKMX ITECYUaHMKOB alllMHCKOW CEpUHU B cTpaTUrpaduyec-
KOl MOCJIeIOBAaTeIbHOCTA MOXKHO Ha0JII01aTh JEBOHCKUIA pa3pe3, HAaUMHAIOIIUICS KBapLeBEIMU Tlecya-
HUKaMU TaKaTUHCKOI CBUTHI. BrIenexaiie KapOoHaTHbIE M KApOOHATHO-TEPPUTEHHbBIC OTJIOXKCHMS,
NpUHAJIEXAIIE BA30OBCKOMY, KOMBEHCKOMY, Ouiickomy (D, €), 4ycOBCKOMY 1 Y€CTaBCKOMY TOPU30HTaM
(D, zv), nmpencrapiieHbl HE BO BCEX pa3pe3ax, MECTaMM, B 4aCTHOCTH B paspesax Kyk-Kapayk u labaroko-
BO OTIEJIbHBIC TOPU30HTHI «BBHIIIANAI0T» U3 CTpaTUTpahUIeCcKOil MociaenoBaTeIbHOCTH. B pa3pese AKKBIp
HIUDKHE- U CPEeAHEEBOHCKIE 00pa30BaHUs «Cpe3aHbl» TEKTOHUKOI.
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Hwmxnanii neson
DMCCKmii spyc

Taxamunckas cBuTa B 3amagHoO- YpalIbCKOM BHEIIIHEH 30He CKIag4aTOCTH BbiaeiaeHa D.X. AJIKCHD
[1936] Ha p. Takara (rputox p. 3uauM). CBUTA JOBOJILHO IIMPOKO pacipocTpaHeHa. B ee ctpoeHnu ygacr-
BYIOT KBaplieBbIe IIECYaHUKH, MECTaMU apKO30BbIe, MAaCCUBHO-CJIONCTBIC CEPOr0, pO30BaTO- 1 3KEITOBATO-
CEpOro 1IBETa, YacTO C KOCOM CIOUCTOCTBIO, C TPOCTOSIMU MEJIKOTAJIEYHBIX KOHTJIOMEPATOB 1 aJIeBPOJIUTOB.
[ToBcemecTHO ¢ TITyOOKMM pa3MbIBOM OHA 3ajieTaeT Ha BEHICKUX OTJIOKEHMX' . MOIIIHOCTh CBUTHI KOJIE0-
JIETCSI OT HeCKOJIbKUX MeTpoB 10 30—50 M. [laneoHTon0orMUecKast XapaKTepUCTUKA TAKATUHCKOM CBUTHI
KpaliHe CKyJHa, B Hell M3BECTHbI TOJbKO HAXOAKV MCUIO(pUTOB 1 cnop Retusotriletes stylifer Tschibr.,
R. clandestinus Tschibr., R. naumovae Tschibr., R. microaculeatus Tschibr., R. aculeolatus Tschibr.,
R. subgibberosus Naum. var. capitellatus Tschibr. [Yu0puxona, 1972, 1977]. B nociienHue roabl NOSBUIUCH
CBEIIeHUs O HaxonKax (payHbl MOPCKMX MO3BOHOYHLIX (pbIO) Errolosteus sp., Wijdeaspis sp. u Arthrodira
ceMm. Homostiidae [UBanymxkuH u np., 2009] Ha p. MH3ep B paiioHe n. 3yskoBo. B cxeme crpaturpadun
JIEBOHCKMX OTJIOXKEHMH 3araaHoro ckioHa KOxxHoro Ypaa TakaTuHcKasi CBUTa KOPPEIUMPYeTCsl ¢ UPTU3-
JIMHCKUM TOPU30HTOM paHHEe3MCCKOro Bo3pacta (3oHa Favosites regularissimus).

Banawrxuncrkas ceuta Buepsbie BeieneHa A.K. beroycoBeiM [1937] mon HazBaHMEM MECTPOLIBETHOMN
toJiy B FOpro3zaHo-Aiickoit cTpykType Ha p. Aii (HensiouHckast 00J1.), pacrojoXeHHOM 3a MpeaeaamMmu
JNaHHoOro paifoHa. B 3amagHo-YpaibCKOil BHEIIHE! 30HE CKJIaT4aTOCTU BaHSIIKMHCKME OTIOXEHUS
YCTaHOBJIEHBI TOIBKO Ha p. MH3ep B pa3pesax [a0m0KoBo 1 3yIKOBO, TIe OHU MpeACTaBIeHEI TIepe-
CJIaMBAIOIIMMUCS TIECTPOOKPAIIEHHBIMHY ITeCIaHNKAMM MEIKO3e PHUCTHIMU, ITOJIEBOIIIIATOBO-KBapIile-
BBIMHU, TIPOCIIOSIMU M3BECTKOBUCTBIMHU, aJIeBPOJIMTAMU U MEprejisiMy. BaHSIIKMHCKAsI CBUTA CBs3aHa
IMOCTEIIEHHBIM MEPEX0I0M C MOACTUIIAIOIIMMY TAKATUHCKUMHU TMeCYaHMKAaMU 1 C BBIIIEICKAILIMMU BSI-
30BCKMMM M3BECTHSIKaAMM. MOIIIHOCTb CBUTHI TTO JaHHBIM pa3HBIX aBTOPOB Bapbupyet ot 2,5 M [lom-
paueB, 1952] mo 10—11 m [Kpayse, Macaos, 1957]. ®ayHuctudeckasi XxapaKTepuCTUKa OTCYTCTBYET.
Ha moBepxXHOCTSIX HaIJIaCTOBAaHUS B ITIeCYaHMKAX OTMEUYAIOTCSI MHOTOUMCIICHHBIE OOPBIBKY PACTCHMIA.
[ManmHoIOTMYECKIME JaHHBIE ITPEACTaBICHBI KOMITJIEKCOM CIIOP, CPEeIN KOTOPBIX JOMUHUPYIOT Retusotriletes
subgibberosus Naum. var. capitellatus Tschibr., R. aculeolatus Tschibr., R. communis Naum. var. modestus
Tschibr., R. insperatus Tschibr., R. absurdus var. spinosus Tschibr., Hymenozonotriletes endemicus var.
vanjaschkinensis Tschibr., H. consuetus Tschibr., H. longus Arch. var. antiquus Tschibr., Acanthotriletes
mutabilis Phill. var. crassus Tschibr., Azonomonoletes microtuberculatus Tschibr., A. subreticularis Tschibr.
[Uubpukona, 1972, 1977].

Bazoeckasa cBurta. OTIIOXKEHNs BI30BCKOI CBUTHI BIiepBbie orrcanbl @.H. YepHbimesbiM B 1889 .
B lOpro3aHo-Ailickoii CMHKIMHaNIM. B maHHOM paiioHe BSI30BCKHME OTIOXKEHUSI YCTAHOBJICHBI B pa3pe3ax
Ha p. MH3ep [dompaues, 1952]. CBura ciioxkeHa M3BECTHSIKAaMU INTMHUCTBIMM, 00OTallleHHbIMU TEPPUTEH-
HBIM MaTepuajaoM, OypoBaTO-CepbIMU, C IIPOCIOSIMU TTIMHUCTHIX M3BECTKOBUCTHIX aJIEBPOJIUTOB U JIUCTO-
BaThIX apTUUIMTOB. MOIIHOCTh CBUTHI HE IMpeBbIIIACT 3,6 M. XapaKTepHOI 0COOEHHOCTBIO BSI30BCKOM
CBUTHI IBJIIETCS MpeodiagaHne B ayHUCTUIECKOIM XapaKTePHUCTUKE OCTPAKOIOBOM (PayHBbI.

XapakTepHbIii KOMILIEKC OCTPaKoA NipeacTaBicH Aparchitellina domratchevi Pol., Polenovula crassa
(Pol.), Clavofabellina abunda abunda (Pol.), Uctovia antiqua Rozhd., Evianella fregis Pol., Healdianella aff.
parsonia (Wils.), Eukloedenella akbutaensis Rozhd., Cavellina indistincta Pol., Carbonita grandis Pol. [ IBa-
HYIWIKUH 1 Ap., 2009].

'TTo muenwmio E.B. YnbpukoBoii [ 1977] HIKHSIS 4acTh TEPPUTEHHOM TOJIIIH, 3aJIeTarolleil Ha BEHACKMX OTJIOXKEHUSIX, TPUHALICKUT
XJ1e00JapOBCKOI CBUTE, OTBEYAIOIIEei BCeMY J09MCCKOMY MHTEPBAIY HUXKHETO JI€BOHA.
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Kommiexc cop 6,1130K K BaHSIIKUHCKOMY: Retusotriletes naumovae Tschibr., R. aculeolatus Tschibr.,
R. divulgatus Tschibr. var. plicatus Tschibr., R. insperatus Tschibr., R. subgibberosus Naum. var. capitellatus
Tschibr., Archaeozonotrileres ignoratus Naum., Azonomonoletes microtuberculatus Tschibr., A. subreticularis
Tschibr., Hymenozonotriletes ollii Tschibr.

BansimkuHcKas 1 BSI30BCKasi CBUTHI BXOISIT B COCTaB 85306CK020 TOPU30HTA, KOTOPBI COOTBETCTBY-
eT BepxHelt yacTu 30HbI Favosites regularissimus 3MccKoro sipyca.

Koiisenckuii ropu30HT (Kasiblie00BbIe ciion) BriepBbie BolaeaeH K.B. Mapkosbim [1907]. TToab3y-
€TCsI IIMPOKUM pacIipocTpaHeHHEeM Ha 3amagHoM ckioHe FOxHoro Ypana. Ha Tepputopun akcKypcuu
B €CTECTBCHHBIX BBIXOJaX M3BECTEH TOJIBKO B pa3pe3ax Ha p. MIH3ep, IS KOTOPBIX XapaKTepPHO IBYWICHHOS
CTPOECHME: HIKHSISI 9acTh CJIOKEHA IePeCIanBaIOIINMICS CEPBIMU M PXKABO-3KEATBIMUA OMTYMUHO3HBIMU
M3BECTKOBUCTBIMU MeCUaHUKAMM, aJIeBPOJIUTAMM U MECYaHUCTBIMU apTWIIATaMU, 4aCTO C MHOTOYMC-
JICHHBIMU (payHHUCTUYECKMUMU OCTaTKaMU; BEPXHsIsI — IpecTaBlIeHa MepreissMy, aprIIMTaMy 1 TJIMHKUC-
TBIMU ITOJINAETPUTO-KPUHOMIHBIMU N3BeCTHSIKaMu. OO0IIasi MOITHOCTh KOMBEHCKOI'O TOPMU30HTA B pa3-
pe3ax p. MH3ep cocrabisieT 4,75 M [AOpamoBa u ap., 1995]. B 10xkHBIX pa3pe3ax Ha pekax 3uium, Crukasa
1 3uraH KOMBEHCKNE 00pa30BaHMsI He OOHAXKEHBI Y BCKPBIBAIMCH TOJIBKO TOPHBIMU BBEIPAOOTKAMHU, MX
MOIIIHOCTb He TIpeBbIiiaet 5—6 M [ Kpayse, Macios, 1957]. OTioxeH1sI KOMBEHCKOTO TOpU30HTA coaepKaT
MHOTOYHCIICHHYIO, XOTSI HECKOJIBKO OHOOOpa3Hyo (ayHy. B paszpesax mmo pp. MH3ep u Cukasza xapakrep-
HBI MAJICOHTOIOTUYECKUA MaTeprajl MpeaCcTaBIICH:

crpomaTonopatbl — Atelodictyon uralicum Bogoyavl., Clathrocoilova abeona Yavor.;

Kopasibsl — Favosites goldfussi (d’Orb.), Rhizophyllum glossophylloides Soshk., Digonophyllum versiforme
(Mark), Mansuyphyllum ex gr. soetenicum (Schliit.), Chaetetes tenuis (Frech.);

opaxuononsl — Streptorhynchus sp., Schizophoria striatula Schloth., Gypidula sp., Athyris pelapayensis
(Arch. et Vern.), Emanuella aff. subumbona (Hall.), Nugushella polita (Tjazh.);

nenemunonsl — Calceola sandalina acuminata Mans., Paracyclas sp.;

KpuHouaeu — Cupressocrinites rossicus Antr.;

octpakoasl — Rozhdestvenskajites auriculiferus (Rozhd.), Coeloenella gabdjukovensis Rozhd.,
Hesslandella (?) uralensis Rozhd., Paractenoloculina kosvaensis (Pol.), Knoxiella sykasensis Rozhd., Marginia
ollii Rozhd., M. tendicularis Rozhd.;

KOHOMOHTbI — Amydrotaxis murphyi Sav. et Blodg., Polygnathus serotinus Telf., Belodella sp.

Hwxnnii — cpennuii 1eBOH
DmMcckmii — JiideTbCKuid SIpyCh

Buiickuii ropuzoHT (KoHxuaueioBele ciou [Tsxena, 1955]). Hazpanue npemnoxero b.I1. Map-
KOBCKMM ISt U3BeCTHAKOB ¢ Conchidiella pseudobaschkirica (Tschern.) (= Zdimir pseudobaschkiricus)
[[lompaues, 1952]. buiickue OTI0XKeHUS MOJIb3YIOTCSI OU€Hb IIMPOKKUM PacIIpOCTpaHEHUEM Ha 3aMaJHOM
CKJIOHE YpaJja, XOTs peIKO 0OHaKeHbI MOJHOCTbI0. CTpaTOTUNIMUYECKH I pa3pe3 HaXOAUTCS 3a TIpejeia-
MU JaHHOTO paiioHa Ha p. bus B 0,5 kM Beile a. AiinuHo (YensaouHckas o0J1.). buiickue oTiaoxkeHUst
TECHO CBSI3aHBI C TTOACTWIAIOIIMMU KOMBEHCKUMU. [paHUIy MeXIy HUMU HEPEIKO MPOBOISIT I10 00e-
THEHUIO XapaKTePHOM 11 KOMBEHCKOTO TOPM30HTa (hayHEBI, 110 NCYS3HOBEHUIO HEKOTOPHIX PyTro3 1 I10
nosiBjieHUI0 Opaxuonon Zdimir pseudobaschkiricus (Tschern.), THIMYHBIX B OUACKOM ropu3oHTe [Tske-
Ba, 1961]. buiickre n3BeCTHSIKM TIEPeKPHIBAIOTCS MOPOIAMU Pa3IMnYHOro Bo3pacTa. B pazpesax 3anagHo-
YpanbcKoit BHELIHEN 30HbI CKJIAAYaTOCTU Ha OTJIOXEHUSIX OMIICKOro ropu30HTa 3a/1eraloT nalmnicKkue
IecYaHUKM BepxHero xxuBeTa [[Jompaues, 1952; TsoxeBa, 1961; A6pamoBa, 1999 ] uinu keiHoBckue [Pox-
JnecTBeHcKast, 1972] n3BeCcTKOBUCTBIE TTeCYaHUKM (ppaHcKoro Bo3pacta. Ha peke Cukaza 6uiickue oT-
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JIOXKEeHMS TIepEKPBIBAIOTCS M3BECTHIKAMU YeCIaBCKOTO ropr30oHTa (OpaxmoriogoBas 30Ha Stringocephalus
burtini).

B pa3peszax [a6a10Kk0B0 1 JIeMe3MHCKOM OUIICKIME OTIOKEHMUS CA0KEHBI TOJCTOCTOUCTHIMU TEMHO-
CePhIMU MOJMUIAECTPUTO-KPUHOMIHBIMU KABEPHO3HBIMU U3BECTHSIKAMU. MOIITHOCTb OMICKUX N3BECTHSIKOB
B 9TUX pa3pe3ax paBHa 3 M. B pa3spesax GacceiiHa p. 3uIMM MaCCUBHO-CJIOUCTbIE U3BECTHSIKM OMIICKOTO
TOPU30HTA COACPKAT OOJIBIIIOE KOJIMYECTBO KOJIOHHMAJIBHBIX KOPAJIOB M IIPOCIOU PaKYIIHSIKOB C
Megastrophia uralensis (Vern.) [[lompaues, 1952; Kpayse, Macnos, 1957]. Ha p. Psy3sk ouiickue oTioxe-
HUS TIpeACTaBIeHbl TEMHO-CEPbIMU U3BECTHIKAMU C HEPABHOMEPHO paclpeeIeHHBIMU B HUX pa3iny-
HBIMU TaJICOHTOJIOTMYECKUMU ocTaTKaMu [ MapkoBckuit, 1937]. MolHOCTb OMiICKOrO TOPU30HTA B 3TUX
pa3pesax OLIEHMBAeTCsI pa3HBIMM aBTOpaMU B IIpeaeaax 25—35 M.

DayHUCTUIECKYIO XapaKTepUCTUKY OMIICKOTO TOPU30HTA B pa3pe3ax 3TOro paiioHa COCTaBIISIIOT:

Kopauisl — Favosites goldfussi (d’Orb.), Alveolites aff. cavernosum Lam.;

opaxuononawsl — Megastrophia uralensis (Vern.), Gypidula pseudoarata Tjazh., G. ex gr. galeata Dalm.,
Zdimir baschkiricus (Vern.), Z. pseudobaschkiricus (Tschern.), Athyris sp., Nugushella polita (Tjazh.);

octpakoasl — Coelenella testate Pol., Evianella (?) minuta Rozhd., Cavellina vilvaensis Pol., Uralina
uralica Rozhd., Microcheilinella (?) monospinosa Pol., Microcheilinella larionovae Pol., M. affinis Pol.,
M. mendymensis Rozhd., M. enormis Rozhd., M. ventrosa Pol., Newsomites notabilis Pol., Orthocypris virgule
Rozhd., Bairdiocypris cordiformis Rozhd., B. fastigata Rozhd., B. biesenbachi Kromm., Praepilatina praepilata
(Pol.), Samarella chozhda Rozhd., S. pokornyi (Rozhd.), S. pribyli (Rozhd.), Bairdia scaphula Rozhd.,
B. crebra Rozhd., B. navicula Mart., B. cultrijugata Kromm., B. transversocostata Rozhd., B. lepidocentri
Kromm., Parabairdiocypris holuschurmensis (Pol.), Condracypris krausei Rozhd., Baschkirina sublimis
Rozhd.;

KOHOAOHTbI — Polygnathus serotinus Telf., Belodella sp.

buiickuii TOpU30HT OXBaThIBAeT CTpaTUTpadUIECKUIT MHTEPBaJI KOHOJOHTOBEIX 30H serotinus,
patulus, partitus u costatus. [paHWIIa MeXITy HIDKHUM U CPeTHUM JEBOHOM IO KOHOJOHTAM yCTaHOBJIEHA
B BepXHeii yacTu OMIICKOro ropu30HTa B pa3pese Cakacka B IIMPOTHOM TeUeHUU P. belroii.

Cpennuii 1eBOH

B cpennem neBoHe 3amamHoro ckioHa FOxHoOro Ypaia BbIAEASIOTCS OTJIOXEHUS! ahOHUHCKOTO
rOpU30HTa B 00beMe 31 (eTHCKOro sIpyca; YyCOBCKOIr0, Ye€CAaBCKOIo, MallUiiCKOro U YaCTUYHO KbIHOB-
CKOT'0 TOPM30HTOB, COOTBETCTBYIOLIUX KUBETCKOMY SIPYCY.

B 3ananHo-YpallbcKOl BHEIIHEI 30He CKJIAAYaTOCTHU MPEACTaBICHbBI HE BCE U3 YIIOMSIHYTBIX TOPH-
30HTOB. B pa3pe3ax Ha p. UH3ep apoHMHCKMIA, 9yCOBCKOI M Y€CIaBCKHI TOPU30HTHI OTCYTCTBYIOT; IIPE/I-
0JIaraeTcs, YTO OHU Pa3MBITHI B pe3yJ/IbTare MpeArnalliickoro nepepbiBa. B Apyrux BbIIEISIOTCS TOJIBKO
OTJIOXKEHUSI YeCIaBCKOIO TOPU30HTA.

Yecaaeckuil TOpU30HT Ha3BaH 1o ¢. YecnaBka Ha p. Aii (Yensounckas 0671.) C.M. [JoMpadeBbIM
[1952]. Bropoe pacnipocTpaHEHHOE ero Ha3BaHME CJIOU co Stringocephalus burtini.

B 6acceitnax pex 3unum, Pay3sak n Crukasa oTJIOKeHHs 4eCIaBCKOTro rOpU30HTa (CTpMHTOLIe(haIOBBIE
CJIOM) COMIacCHO Oe3 MPU3HAKOB MepephiBa 3ajleraloT Ha OUIICKUX U3BeCcTHIKaX. YecaBCKUe OTIOKEHUS
MpeACTaBICHbI CEPBIMU U CBETJIO-CEPhIMU U3BECTHSIKAMMU, TOJICTOCIOUCTHIMU, HEPEIKO T0JOMUTHU3UPO-
BaHHBIMM. OpraHUYECKUe OCTATKHU B IOPOJIE paCPEae/ISIIOTCS HEpaBHOMEPHO. YuacTKaMU HaOJII01a10T-
¢s1 CKOILICHUS CTpUHTOLIe(haIoB 1 OECITOPSAA0YHO OPUEHTUPOBAHHBIX KOPAJIJIOB U WICHUKOB KPUHOUIEH.
OtMmeyvaeTcs ciabasi MUPUTHU3ALIKMS U3BECTHSIKOB. B pa3spese Ha p. Psy3sK OTKpBITBI B3aMMOOTHOIICHUS
C BbIlIesIeXXalllMU U3BECTKOBUCTHIMU TJIMHAMU KbIHOBCKOTO TOPU30HTA. B KpoBJie ueciaBCKUX U3BECT-
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HSIKOB COJEPKUTCS OOJIbIIOE KOJIMYECTBO MEJIKOPAKOBUHHOTO ACTPUTA, OTMEUAIOTCS ISITHA OUTyMa
U KOHKPELMHU, 3aII0JIHEHHbIE OKMCIIAMMU 3KeJjie3a, M BEpOSITHO, CJIeIbl CBepicHMS. B 11eJ10M MOLIIHOCTD OT-
JIOKEHWI 4eCIaBCKOT0 TOPU30HTA B 3allaHO- YpaIbCKOl BHEIIHE! 30He CKJIaM4aTOCTH HEe IPEBHILIACT
15—16 m [Mapxkosckuit, 1937; Kpayse, Macinos, 1957; Cunuubid, CununbiHa, 1961, 1962]. B aT0i1 30HE
10 CPAaBHEHMUIO C IPYTUMU pailOHAMM YeCIaBCKUIA TOPU3OHT XapaKTepu3yeTcs 0oJiee 6eTHBIM KOMITIEKCOM
(baynbl. BcTpeualoTest oMMHOYHbBIE KOPAJLIbl, 00PBIBKI BOAOPOCEil, CTPOMATONOPAThI, PAKOBUHbBI OCTPa-
KOJI U MEJIKMX Opaxuomno.

TunuaHbIMM POpMaMU 31€Ch SBIISIIOTCS:

Kopauibl — Crassialveolites multiperforatus Salée in Lec.;

opaxuonoasl — Isospinatrypa aspera (Schlot.), Desquamatia (D.) desquamata (Sow.), Stringocephalus
burtini Defr.;

ocTpakoabl — Zaborovia obscura Pol., Marginia sculpta var. multicostata Pol., Microcheilinella mandelstami
Pol., Samarella crassa Pol., Baidiocypris vastus Pol., Bairdia navicula Mart., B. seideradensis Kromm.,
B. gexagona Pol., B. tikhyi Pol.;

KOHOAOHTbI — Polygnathus linguiformis linguiformis Hinde, Pol. cf. pseudofoliatus Witt.

Hawuiickuii ropuzoHT BhiaeneH B 1935 . A.K. benoycossiM [1937] B Apxanreno-Ilamuiickom
paiioHe CBepayioBckoii 06J1. Ha CpeaHeM Ypaie. [1oab3yeTcss o4eHb IIMPOKKUM, HO HE TTIOBCEMECTHBIM
pacrpocTpaHeHMeM Ha 3aralHOM CKJIoHe Ypasia u BocToke Pycckoii mutardopmebl. B cxemax ctpaturpadun
JIeBOHA TpeX MoKoJjieHui [Pemenue ..., 1961; YauduuuposaHHsle ..., 1968, 1980] nammiickuii TOpU30HT
IOKa3aH Kak 0a3ajbHbli ()paHCKOro sApyca. B ero crpoeHnM NpUHUMAIOT Y4acTUEe HeMbIe ITeCTPO OKpa-
LIEHHBIC KBapleBble ITeCYaHNKH, aJICBPOJIUTHI, [IMHbI, MHOTAA C IPOCIOSIMU Meprejieil U U3BECTHIKOB,
KOHKPEIUSIMU U CTSDKEHUSIMU OyPBIX KeJIe3HIKOB. [lammiickuii Topu30HT 3ajieTaeT Ha pa3HbIX CTpaTH-
rpauyecKUX TOpU30HTaX dMca, diideis, XK1uBeTa 1 Ha 6oJiee IPeBHUX OTI0XKEHUSIX BIUIOTh IO BEHACKHUX,
YTO TOBOPUT O BapbUPYIOIIEil aMIUIMTYe MpeAIallniickoro mepepbiBa. Ilammiickue mecyaHMKU TECHO
CBSI3aHbI C BBILIEICXKAIIMMU IIMHUCTO-KapOOHATHBIMU ITOPOJAMU KbIHOBCKOI'O TOPU30HTA U IIPU MAaJIbIX
MOIITHOCTSIX X OTCYTCTBUM (PayHMUCTUUECKMX OCTATKOB YAaCTO PACCMATPUBAIOTCS COBMECTHO C HUMHU KakK
HepacuJeHEeHHbIe OTI0XEeHUs. MOIIHOCTh MalIMCKOro TOPU30HTa B Ipeaesax 3araaHo- YpalbCcKoi
BHEIITHE! 30HbI CKJIAMYATOCTH OLIEHUBAETCS OT HECKOJBKUX CAHTUMETPOB 10 12—15 M [[Iompaues, 1952;
Kpayse, Macnos, 1957; Taxesa, 1961].

dayHucTIYecKas XapaKTepUCTHUKA MAIIMICKIX IIeCIaHMKOB OTCYTCTBYeT. OTHAKO MHOTHME aBTOPbI
OTMEYAIOT HaXOJKU OCTaTKOB (pyiopbl. [IprBogMMbIe B HEKOTOPBIX pabOoTax omnpeaesieHrsl KopauioB, Opa-
XUOTION M OCTPAKO/l CKOpee UMEIOT OTHOILIEHUE K BbIIIEIeXKAIeMy KbIHOBCKOMY FOPU30HTY.

Tak, B pa3pese [a6mokoBo C.M. lompaues [1952] u A.I1. TsxeBa [1961] BbIIeIsIIOT 2—3 CM MEJIKO-
3epHUCTOr0 KBAapLeBOro M3BECTKOBUCTOrO IIECYaHMKA, KOTOPbIE OHU CUMTAIOT Mamuiickumu. A.H. A6pa-
moBa u Jp. [1990] monaratoT, 4TO B COCTaB MAIMACKOr0 TOPU30HTA B 3TOM Pa3pe3e MOXHO BKJIIOYUTh
MMayKy YePHBIX TJIMHUCTHIX CJIAHIIEB MOIITHOCTHIO 110 0,2 M, B KOTOPO# COOpaHbl MHOTOYUCICHHBIE KOJIO-
Huu pyro3 Disphyllum paschiense (Soshk.). AbpamoBa u ap. [1990] moguepKuBaroT, YTO TAKOE OTHECEHUE
YCJIOBHO, ITOCKOJIbKY 3Ta (hopMa BCTPEUAETCSI TAKXKe B 60JIee MOJIOIbIX OTIOXKEHUSIX KBIHOBCKOIO U cap-
raeBCKOro rOpM30HTOB. TeM 0oJiee UTO OTCIONA TaKKe M3BECTHBI HAXOIKM TUITMYHO KBIHOBCKOTI'O KOM-
Iiekca octpakon [PoxnecrBeHckast, 1972].

OTn0XeHUs MalINCKOTo TOpMU30HTa OBUTH BCKPBITH TOPHBIMU BhIpaboTKaMmu Ha p. Cukasa (pa3pes
Kyk-Kapayk), e oHM CI0XEHbI OXEJIe3HEHHBIMU aJIeBPOIMTAMU C MPOCIOSIMU MECYAHUCTBIX TJIMH
C PeIKMMU KOHKPEIUSIMU Oyporo keje3HsIKa. MOIIHOCTb TOPM30HTa paBHa 1,2 M.

Ectb npennosioxxeHue, 4to B pa3pesax b6acceiiHoB pek Maj. u bon. Uk, Ypiok, BocTtouHoil yactu
IIMPOTHOTO TeyeHus p. beoi mammiicknii Topu30HT CJIOXKEeH KapOooHaTHRIMU noponamu [ Kpayse, Mac-
J0B, 1957].
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Cpennuii — BepXHHIi IeBOH
KuBeTckuii — (ppaHCKuUii APyCHI

Kwvtnoeckuii Topy30HT BIIEPBBIE KaK CaMOCTOSITeIbHOE ToapasaeieHue BoiaeieH K.B. MapkoBbsiM
[1907] B IMamunitckom paiione Ha CpeanHem Ypane. I[Mosguee 1.B. Hanmuskun [1931] gan um Ha3BaHue
KbIHOBCKOI (paruu 1o KeIHOBCKOMY 3aBOLY.

KbIHOBCKMIT TOPU30HT 3aHMMAaET MOrpaHUYHOEe TosiokeHue. HuKHsIS ero 4acTb COOTBETCTBYET
BEPXHE IMOJOBUHE XUBETCKOTO SIpyca, BEPXHSIS YaCTh 110 KOHOJOHTaM COIMOCTAaBJIIeTCS ¢ HU3aMU (ppaH-
ckoro spyca. [ToyloxeHre TpaHULIBI HE OMPEACIICHO.

TOpHM30OHT penKo 00pa3yeT eCTeCTBEHHbIC 0OHaKeHUsT. OOBIYHO OH CJIOXEH KOMKOBATHIMU IJIMHUCTHIMU
M3BECTHSIKAMU, TJIMHUCTO-N3BECTKOBUCTBIMU CIAHIIAMU, MEPIeJISIMU U IJTMHAMU 3€JIEHOBATO-CEPOTO 1IBETa.
M3BecTHSIKM comep:kaT MHOTO MEJIKOI'O OPraHOTEHHOTO JIETPUTA, B OOJIBIIIOM KOJIMUECTBE MEJIKUE arperaThl
MMPUTA U CTSDKEHUST TUAPOOKUCIIOB XKejle3a. OTI0KeHUST KhIHOBCKOTO TOPU30HTA TECHO CBSI3aHbI KaK C IO~
CTWJIAIOIIMMU TePPUTEHHBIMU TOPOAAMM IMAIIMIACKOrO, TaK U C TIEPEeKPhIBAIOIMMU U3BECTHIKAMU CapracB-
CKOT'O TOPU30HTOB. [paHMILy C MOC/IeTHUM MTPOBOIST MO cMeHe (hayHbI: 10 UCUE3HOBEHUIO XapaKTePHbIX JIJIsT
KBIHOBCKUX OTJIOXKeHU Opaxuonon Uchtospirifer murchisonianus (Vern.) M Mo MOSIBIEHUIO HOBBIX (DOpM
Hypothyridina calva Mark. Hepenko KbIHOBCKIE M CapraeBCKUe OTIIOKEHMST PACCMATPUBAIOTCS COBMECTHO.

OmHUM U3 JTyYIIMX OOHAXKEHMI KBIHOBCKOTO TOPU30HTA SIBJISICTCS pa3pe3 Ha IpaBoM Oepery p. Ps-
y35K, B 5 KM BbIlle A. CapraeBo (puc. 8). MoIHOCTh KBIHOBCKOI'O TOPU30HTA B TOM pa3pese paBHa 4,65 M.
3nech Ha CTPOMATOMOPOBO-KOPALJIOBBIX IETPUTYCOBBIX M3BECTHSIKAX Y€CAaBCKOTO TOPU30HTA 3aJIeraloT
KOMKOBATbIC TOHKOCJIOMCTHIE IJIMHUCTHIC U3BECTHIKY U IJIMHBI C KOHKPELIUSIMU JIMMOHKUTA U CTBOPKaMU
Opaxuono, KopajlaMu, OCTpaKoIaMU, TaCTPOIIOIaMu, NXTUO(MAYHOU, peIKMMU TEHTAKYJIUTAMU U 00-
JIOMKaMM KOHOIOHTOB. XapaKTepHbI KOMITJIEKC (hayHbl TPEACTaBIICH:

kopamibl — Crassialveolites baschkiricus Baik., Haplothecia filata Schloth., Alveolites suborbicularis
Lam., Disphyllum paschiense (Soshk.), Neostringophyllum cf. walteri Yoh.;

opaxuonoasl — Schizophoria cf. ivanovi (Tschern.), Sch. timanica Ljasch., Uchtella presemilukiana
(Ljasch.), Pseudoatrypa velikaja (Nal.), Mennespirifer acceptus Ljasch., M. cf. formosus Ljasch., Uchtospirifer
glinkanus (Vern.), Uchtospirifer sp., Elyta cf. fimbriata Conr.;

octpakoabl — Fellerites subsutus Rozhd., Ochescapha neckajae Rozhd., Buregia zolnensis Pol., Uchtovia
polenovae Eg., Indivisia schigrovskiensis Pol., Orthocypris parilis Rozhd., Bairdiahealdites gregalis Rozhd.,
Bairdia kynovensis Rozhd.;

KOHOAOHTbI — Polygnathus decorosus Stauff., Ozarkodina semialternans (Wirth);

uxtuodayna — Onychodus sp., Rhynchodus sp., Holoptychius sp., Glyptolepis sp.

BepxHuii 1eBon
®panckmii apyc

K dpaHckoMy SIpycy OTHOCSIT capraeBCKUiA, JOMaHUKOBBI, MEHIBIMCKUI 11 aCKBIHCKIIT TOPU30HTHL.

Capeaeéckuii TOpy30HT BIlepBhie ObLT BhiAeaeH A.I1. BiynmopoBeiM B 1932 I B KauecTBe MEePEXOIHBIX
cioes D,—D, (em. [[lompaues, 1952]). b.I1. Mapkosckum [1937] onmcaH Kak «I10110MaHUKOBBIE» WK Capra-
eBckue ciou ¢ Hypothyridina calva Mark. Ha p. Capraii-Enra B 4 kM Boimre 1. CapraeBo. B HacTosiiiee BpemMst
3TOT pa3pes 3aTSHYT OCBINbIO U 3apOC, HO B 3TOM XK€ MECTHOCTH Ha MpaBoM Oepery p. Psiy3sk HaxoauTcst oueHb
Xopoliee OOHaXKeHNEe CapraeBCKUX N3BECTHIKOB C TTOCIOMHOM (hayHUCTUUECKOM XapaKTepUCTUKOI [ AbpaMo-
Ba u 1p., 1990]. B npenenax 3anamHo- YpanabCKol BHEITHEH 30HbBI CKJIAAYaTOCTU OTJIOKEHUSI CapraeBCKOTo
TOPU30HTA JOBOJILHO IIIMPOKO PacIIpocTpaHeHbl. OHU CIIOXKEHBI TEMHO-CEPhIMHU, [IOYTH YePHBIMU OUTYMITHO3-
HBIMM M3BECTHIKAMU C TOHKMMH TTPOCJIOSIMU YEPHBIX YIJIUCTHIX CJIAHIIEB ¢ BKIIFOUSHUSIMU ITUPUTA.
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B GonbIIMHCTBE pa3pe3oB capraeBCKUe OTI0XKEHMS 3aJIeratoT Ha KbIHOBCKMX, C KOTOPBIMU CBSI3aHBI
IOCTETIEHHBIM IIEPEXOIOM, B PEIKHUX CIydasX OHU IIepEeKPhIBAIOT OoJiee ApeBHUE 00pa3oBaHust. HiokHsIsS
rpaHuila capraeBCKOro rOpM30HTa ompeaessieTcsl nosisaeHueM opaxuonon Hypothyridina calva Mark.,
Anatrypa timanica Mark., Mucrospirifer novisibiricus (Toll). Bo Bcex U3BECTHBIX pa3pe3ax capraeBcKue oT-
JIOXKEHUSI CMEHSIIOTCS IOpOoJaMM JOMaHMKa, ¢ KOTOPBIM U T10 XapakTepy (payHbI U 11O JIMTOJIOTHMIECKUM
0COOCHHOCTSIM UMEIOT OYEHB TECHYIO CBSA3b. Y2Ke B BEpXHEI YacTU CapraeBCKUeE OTI0XKEHUS IIpruoOpeTa-
IOT OOJIMK, XapaKTepHBIN IJIsI TUIIMYHOIO JOoMaHuMKa. B paspesax Ha p. MH3ep capraeBcKue MOpPOIEI
MOJIHOCTBIO MPEeACTaBIEHbI JOMaHUKOBBIMU (DallUsIMU 1 COAEPKAT MOMUMO Opaxromnol MHOTOUMCIEHHbIE
Buchiola, Styliolina n Tentaculites. MOIITHOCTb capraeBCKUX OTJIOKEHUM BapbupyeT oT 3,2 M (pa3pe3 Psy-
351K) 10 9,2 M (pa3pes [abm0K0BO).

CapraeBcKUii TOPU30HT OXBAaThIBACT CTpaTUTPaDUISCKIIT MHTEPBAJI, COOTBETCTBYIOIINIT KOHOJOH-
ToBbIM 30HaM Late falsiovalis (?) u transitans.

Haubonee xapakTepHbIMU (h)OpMaMU B Capra€BCKOM TOPU30OHTE SIBJISIIOTCS:

roHuaTuTbl — Timanites keyserlingi (Mill.), T. aff. acutus Keys., Koenenites sp., Tornoceras sp.;

opaxuonoabl — Devonoproductus ex gr. sericeus (Buch), Hypothyridina calva Mark., Stenometoporhynchus
pavilovi (Nal.), Ladogia simensis Mark., Anatrypa timanica Mark., Desquamatia (D.) alinensis (Vern.),
Mucrospirifer novosibiricus (Toll), Elyta fimbriata Conr.;

octpakoabl — FEctodemites shoni Rozhd., Uchtovia polenovae Eg., U. ajensis Rozhd., Indivisia
schigrovskiensis Pol., Buregia zolnensis Pol., Cavellina devoniana Eg., Orthocypris parilis Rozhd., Newsomites
natus Rozhd., Bekena globosa Rozhd., Healdinella cuneata Rozhd., Bairdia kynovensis Rozhd., Entomoprimitia
scabrosa (Pol.);

KOHOIOHTBI — Ancyrodella rotundiloba alata Glen. et Klapp., Ad. rotundiloba rotundiloba (Bryant),
Ad. gigas Young., Klapperina ovalis (Zieg. et Klapp.), Mesotaxis asymmetricus (Bisch. et Zieg.), M. bogoslovskii
Ovn. et Kuz., M. distinctus Ovn. et Kuz., M. falsiovalis Sand., Zieg. et Bult., Palmatolepis transitans Mill.,
Polygnathus angustidiscus Young., Pol. brevilamiformis Ovn.

Jlomanurxoewiii Topu30HT BiepBbie onrcaH A. KaiizepauHnroMm [MypuucoH u ap., 1848] npu uc-
cienoBanuax Ha KOxxnom Tumane Ha p. Jlomanuk. boraras xomnekiuss pazHooOpa3Hoil ¢ayHbI U3
aToro paiioHa, usydyeHHast @.®. YepHbIlIeBbIM, TT03BOJIMJIA BBIICIUTH NOA00HBIE OTI0XeHMST Ha KOX-
HOM Ypaiie, a B JajbHeMIleM OHY ObLIM YCTAHOBJICHBI 10 BCEMY 3aIlaJHOMY CKJIOHY Ypalia U BOCTOKY
Pycckoii mnargopmbl. JloMaHUKOBBII TOPU3OHT OUYEHb XOPOIIIO U BCECTOPOHHE M3YYeH, €My MOCBSI-
LIEHBI OTACIbHBIC PA0OTHI, Kacawmllriecsi COCTaBa U YCJIOBUIT 00pa30BaHUs 3TUX CBOCOOPA3HBIX Oca-
nouyHbIX rtopof [Ctpaxos, 1939; MakcumoBsa, 1970], n1st KOTOPBIX IPUMEHSIETCS TEPMUH «IOMaHUKO-
Bast pauusi». CBoeoOpasue 3TUX HEIMOXOXMUX HA BCE OCTAIbHBIC OTJIOKEHUM COCTOUT B TOM, UTO OHU
CJIOKEeHBI TEMHO-CEPBIMUA M YEPHBIMM TJIMHUCTBIMU M MU3BECTKOBO-TJIMHUCTBIMU OUTYMHHO3HBIMU
cJaHIIaMU B IepeciauBaHUM C TEMHO-CEPhIMU OMTYMUHO3HBIMU U3BECTHIKAMU, YIJIMCTO-JIMHUCTBIMU
CJaHLAMU U YepHBIMM KpeMHsIMU. HeKoTophle Mpociion HalleI0 CIOXEHBI TeHTaKyauTaMu. [panuia
¢ MOACTUIAIOIIMMU OTIOXEHUSIMU CapraeBCKOro TOPU30HTA IMIPOBOAUTCS I10 MOSIBICHUIO OpaxuoIo
Emanuiella pachyrincha (Vern.), Calvinaria megistana (Le Hon) u xoHogoHTOB Palmatolepis punctata
(Hinde). BepxHss rpaHulia oToOMBaeTcs 1Mo nosiBiieHuto Manticoceras intumescens Beyr. unu Palmatolepis
rhenana nasuta Mill.

B 3anagHo-Ypanbckoii BHenrHe# 30He ckimamgatoct KOxkHOTO Ypanma 1oMaHWKOBBIE OTIIOKEHUS
B €CTECTBEHHBIX OOHAXKEHUSIX N3BECTHBI B HECKOJIbKIMX pa3pesax. Hanbosee moaHo oHM U3yYeHbI U JeTallb-
HO pacWIeHEeHbI ¢ BbIAeIeHEeM KOHOJOHTOBBIX 30H B pa3pese Pay3sak [Abpamona u np., 1990; Abpamosa,
1999]. MoiHocTh foMaHuKa 3nech cocTaBisieT 9,7 M. Ha p. MH3ep (pa3pesbl [abatokoBo u 3ysKoBO)
JOMAHUKOBBIC OTJIOXKECHUSI CMSTBI B CJIIOXKHBIC CKJIAAKKM U UX UCTUHHYIO MOIIHOCTb OLIEHUTDb JOBOJIBHO
TpynHo. Abpamona [1999] nmosiaraet, yTo OHa COOTBETCTBEHHO paBHa 29 M u 40 M.
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DayHUCTUYECKU TOMAHUKOBBIM TOPM30HT OXapaKTePU30BaH OCTATKAMU CTUJIMOJIMH, TCHTAKYJIUTOB,
JIMHTYJIAI, KOHOIOHTAMM, TOHUATATAMHM, PEIKO MEJIKMMU ITeJICHIMITONaMK 1 OpaxuornonaMu. XapaKTepHbIi
KOMILIEKC (hayHbI MPEICTaBIICH:

opaxuonoawl — Lingula ligea Hall, Lingula sp., Corbicularia sp., Devonoproductus ex gr. sericeus (Buch),
Leiorhynchus domanicensis Mark., Calvinaria ex gr. megistana (Le Hon), Stenometoporhynchus paviovi (Nal.),
Ladogia cf. simensis Mark., Emanuiella pachyrincha (Vern.);

rouuaTutel — Timanites acutus Keys., Phobeloceras sp., Manticoceras ammon Keys., Tornoceras simplex
Buch., Tornoceras sp.;

nejenunoasl — Buchiola retrostriata Buch, Pterochenia fragilis Hall.;

KOHOIOHTBI — Ancyrodella curvata (Br. et Mehl), Ad. gigas Young., Ad. lobata Br. et Mehl, Ad. nodosa
Ulr. et Bass., Ad. rugosa Br. et Mehl, Ancyrognathus asymmetricus Ulr. et Bass., Icriodus nodosus (Hudd.),
Klapperina ovalis (Zieg. et Klapp.), Mesotaxis asymmetricus (Bisch. et Zieg.), M. bogoslovskii Ovn. et Kuz.,
Palmatolepis ederi Zieg. et Sann., Pa. foliacea Young., Pa. jamieae Zieg. et Sann., Pa. transitans Miill.,
Pa. proversa Zieg., Pa. punctata (Hinde), Polygnathus angustidiscus Young., Polygnathus brevilamiformis Ovn.,
Pol. decorosus Stauf., Pol. dengleri Bish. et Zieg., Pol. foliatus Bryant, Pol. incompletus Uyen., Pol. normalis
Mill. et Young., Pol. timanicus Ovn.

Menovtmcrkuii roprzoHT BhinesieH b.I1. MapkoBckuM B 1935 1 B 0acceiine p. 3wmmM (cMm. [ [loMmpaues,
1952]). I1puBs3ka Tunosoro pazpesa yrouHeHa A.H. AdpamoBoii [ 1999]. OH pacnonoxeH B OKpeCTHOCTSIX
noc. MeHabIM, B 1,1 KM BbIllIe YCThsl 0€3bIMSIHHOTO TIpUTOKa p. MeHabIM. Beiaeasior ga Tuma pa3pe3oB
MEHIBIMCKOTO TOPM30HTA: TaK Ha3bIBa€MOIl «OpaxuoIlOA0BOM» (aCKbIHCKMI THUIT) U «TOHUATUTOBOM»
(uH3epckuii TuN) ganuii. B 30He cowneHeHus ABYX dalinii pacnoaoXeHbl pa3pesbl Ha pp. Psay3sak, ACKbIH
u 3unum [Kpayse, Macios, 1957].

Bo MHorux paspesax 3anagHo- YpaJlbCKOil BHEIIHEe 30HbI cKiaguaTocTd FOxHoro Ypana HUKHSIS
YacTh MEHABIMCKOI'O TOPU30HTA MPEACTaBICHA TUITMYHOMN «TIOMAaHUKOBOI (halueii», KoTopas B BepxXHei
YaCTU CMEHSIETCSI CBETI0-CEPBIMM, INIOTHBIMU, TOJICTOCIIOMCTBIMU, YaCTO OKPEMHEHHBIMU M3BECTHIKAMU
(cM. puc. 8). MOLIHOCTb TOPMU30HTA COCTABJISIET B pa3HbIX pa3pesax oT 2,2 M (MeHabiM-3), 3,15 M (Psy3$k)
1o 8,45 M (IabatokoBo) u 11,5 m (3ysikoBo) [AbpamoBa, 1999].

MeHABIMCKMIZ TOPU30HT TECHO CBSI3aH C MOACTUJIAIOIIMMU OTJIOXEHMSIMU ITOMaHMKa. IpaHuIly
MEXIy HUMHU IIPOBOISIT IO MOSIBJICHUIO TOHMATUTOB Manticoceras intumescens Beyr. M KOHOTOHTOB
Palmatolepis rhenana nasuta Miill. C BbllIesexXallMMy TpaHULIA 11O MakpodayHe OTOMBaeTCsl He BCerma,
MO3TOMY HEPEJIKO OHM pacCMaTPUBAIUCh KaK eIMHbII HepacuJeHeHHbI cTpaToH. I1o KOHOIOHTaM I10-
JIOXKEHNE BepXHEl IpaHUIIbI OMIPenesIsIeTCsI B OCHOBAaHMM KOHOIOHTOBOI 1oA30HHK Late rhenana.

dayHuCcTHYECKAsI XapaKTepUCTUKAa MEHIBIMCKOIO TOPM30HTa pa3HOOOpa3Ha, OHa BKJIIOUaeT Opa-
XUOITOAbI, TOHMATUTHI, TACTPOITOABI, ITEJICLIUIIONBI, KpUHOMACH, TEHTAaKYIUTHI, OCTPAaKOIbl, NXTUO(hayHY
1 KOHOJIOHTHI;

roHuaTuTel — Manticoceras intumescens (Beyrich), M. intermedium Sand., M. adorfense Wdkd., M. cf.
carinatum (Beyr.), M. cordatum Wdkd., M. drevermani Wdkd., Beloceras multilobatus Beyr., Tornoceras sp.;

opaxuonoawsl — Caryorhynchus aff. quadricostatus (Van.), Calvinaria ex gr. megistana (Le Hon), C. ex
gr. biplicata (Nal.), Emanuella pachyrincha (Vern.);

nejenunoawsl — Buchiola scabrosa Clark.;

ocrpakoabl — Microcheinellina prunum Rozhd., Entomozoe (Nehdentomis) accurata Pol., E. (N.)
pseudorichterina Matern., E. (N.) schmidti Matern.;

KOHOJOHTBI — Ancyrodella buckeyensis Stauf., Ad. curvata (Br. et Mehl), Ad. ioides Zieg., Ad. lobata
Br. et Mehl, Ad. nodosa Ulr. et Bass., Ancyrognathus asymmetricus Ulr. et Bass., Anc. triangularis Young.,
Anc. ubiquities Zieg., Sand. et Drees., Icriodus cornutus Sann., Palmatolepis ederi Zieg. et Sand., Pa. foliacea
Young., Pa. gigas gigas Mill. et Young., Pa. gigas paragigas Zieg. et Sand., Pa. hassi Miill., Pa. jamieae Zieg.
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et Sand., Pa. rhenana brevis Zieg. et Sand., Pa. rhenana nasuta Mill., Pa. plana Zieg. et Sand., Pa. proversa
Zieg., Pa. punctata (Hinde), Pa. semichatovae Ovn.;
uxtothayna — Acanthodei gen. indet., Cladodus sp., Cobelodus sp., Crossopterigii gen. indet.,
Devononchus cf. laevis (Gross), Devononchus sp., Dipterus cf. marginolis Ag., Diplodus sp., Elasmobranchii
gen. indet., Holoptychus sp., Onychodontidae gen. indet., ?Orodus sp., Panderickthys sp., Phoebodus sp. nov.,
Ph. sp., Pristicladodus sp., Protacrodus sp., Pr. cf. vetustus Jackel., Triodus sp., Xenacanthus sp.
Crpaturpadunieckii 00beM MEHIBIMCKOIO TOPU30HTa COOTBETCTBYET non3oHe Early rhenana.

Ackwbinckuti Topr3oHT BriepBble ormcaHd b.I1. Mapkosckum [1937] kak ciiou ¢ Hypothyridina cuboides
Sow. B pa3pesax Ha pp. 3winm u Cukasa. Hactosiee HazBaHue 6b010 nipenioxeHo C.M. JloMpadyeBbIM
[1952] mociie u3yyeHust pa3pe3oB Ha P. ACKbIH, KOTOPbIE OTJIMYAIOTCS OOJbIIMMU MOLIHOCTSIMU U TIPU-
CYTCTBUEM B OTJIOXKEHUSIX (payHbl OpaxMOIOa U TOHMATUTOB. DTU HAXOAKU CIIOCOOCTBOBaIM Oosiee 000-
CHOBAHHOI KOpPpeJSIUU IBYX (hallMalbHbBIX TUIIOB Pa3pe30B: TOHUATUTOBOIO (MH3EPCKOT0) U Opaxuo-
MoIoOBOTO (aCKBIHCKOrO). B HacTosiiee BpeMs TOYHOE MECTOHAXOXIEHME CTPAaTOTHUIIA HE M3BECTHO.
B cTparornmnmnyeckoit MECTHOCTH aCKBIHCKIMI TOPU30OHT JIyUIlle Bcero o0HaxkeH 1o pyd. KapaHbiopT (1m
p. Man. Acknbin [KontomeBckuii, 1908]), rae 6601 aetaabHo u3ydyeH A.H. AdpamoBoii [AbpamMoBa U ap.,
1990, 1995; Abpamosa, 1999].

OTJ10XeHUS aCKBIHCKOTO TOPU30HTA Pa3BUThI PEUMYILECTBEHHO B CAMOI 3aI1aJHOI YaCTH ITOJIO0CH
€CTECTBEHHBIX BBIXO/IOB JIEBOHA 3amagHoro ckjioHa KOxHoro Ypana u B BoctouHoli yactu Pycckoii miat-
dbopmsl [CTpaTurpaduyeckuii..., 1956], rae ¢ mocTerneHHbIM MEPEXOI0M 3aJIETalOT HAa U3BECTHSIKAX MEH-
JIBIMCKOTO TOpU30HTA. [paHully MeXIy HUMU MPOBOAAT 110 MCYE3HOBEHUIO (hayHbI, XapaKTePHOM It
MEHIbIMA, W 110 MOSIBJICHUIO KOHOIOHTOB Palmatolepis rhenana rhenana Bisch. Brlenexammii 6apMuH-
CKUI1 TOPU3OHT OTHCSIeTCS ITosIBJIeHUueM Opaxuonon Parapugnax markovskii (Yud.). B pa3pe3sax, raoe 0ap-
MUHCKIE OpaXroIIoabl OTCYTCTBYIOT, [IOKa3aTeIeM IPaHUIIbI MEXKIY HUMU SIBJIIETCSI HAIMYME KOHOIOHTOB
Palmatolepis triangularis San.

ACKBIHCKUI TOPU30HT OOBIYHO MPEACTaBICH CBETIO-CEPhIMU 1 OEJIBIMA MAaCCUBHBIMU U TOJICTOC-
JIOUCTBIMU OPraHOT€HHBIMU M3BECTHSIKAMU ¢ OOJIBIIUM KOJIMYECTBOM (payHbl OpaxuOMoa, MecTaMu 00-
pa3yIoIIMX PaKyLIHSIKY. MaKCUMaJIbHYIO MOIITHOCTh aCKBIHCKIE M3BECTHSIKY MMEIOT B pa3pe3e KapaHsb-
1opT [AbpamMoBa, 1999], rne oHa cocrtaBisieT 0koJio 260 M. B ocTanbHBIX pa3pe3ax MOIITHOCTb TOPU30OHTA
HETOCTOsIHHA 1 u3MeHsieTcs oT 2,2 M (Psy3sk) 1o 11 M (Akkbip) u 26 M (Kyk-Kapayk).

B roHnatuTOBOI (haliy aHAIOTM aCKBIHCKOTO TOPU30HTA B pa3pe3ax MH3ePCKOIro TUIIA BhIIEICHBI
B KpukuToBblie ciou [[dompaues, 1952]. CinoxkeHbl OHU B HUXKHEH 4acTU CBETJO-CEePbIMU CIOUCTHIMU
TOHKO3EPHUCTHIMU U3BECTHSIKAMU, B BEPXHEM — YEPHBIMU U TEMHO-CEPBbIMU CPEeIHE- U TOHKOIUIUTYA-
TBIMM M3BECTHSIKAMU C MHOTOYMCJIEHHOM M pa3HooOpa3Hoil ¢dayHoit [[Jdompaues, 1952; Taxena, 1961].
MoIHOCTh KPMKUTOBBIX CJIOEB HEBEIMKA U KoJieonercs oT 2 M (JlemesuHckmit) 1o 3,5 M (MeHIObIM).

Crpaturpadudeckii THTepBaJ acCKBIHCKOTO TOPM30HTA IT0 KOHOIOHTaM YCTaHOBJIEH B 00beMe
nona3oHbl Late rhenana u 30HbI linguiformis [AGpamoBsa ap., 1990; Adbpamosa, 1999].

B 11e;10M nasieoHTOIOrMYECKAst XapaKTepUCTUKA aCKbIHCKOTO TOPU30HTA BKJIIOYAET Pa3HOOOpa3HbIi
KOMILIEKC (hayHBbI, IIPEACTABICHHBIIA:

Kopasibl — Alveolites complanatus Lec., A. cf. suborbicularis Lam., Alveolitella fecunda Lec.,
Crassialveolites multiperforatus Sal., Thamnopora distincta Bajk., Coenites sp.;

roHuaTuTel — Tornoceras simplex (Buch.), Manticoceras intumescens (Beyrich), M. cf. layolense Bogosl.,
M. cf. eliseevi Bogosl., M. intermedium Sand., M. adorfense Wdkd., M. drevermani Wdkd., M. nodulosum
WAkd., M. cf. carinatum (Beyrich), M. latisellatum Wdkd., Tornoceras sp.;

brachiopods — Productella calva (Wen.), Rhytialosia petini domanicensis (Mark.), Schizophoria (S.)
bistriata (Tschern.), Gypidula brevirostris (Phill.), Hypothyridina cuboides (Sow.), H. crassicostata Nal.,
H. incisiva (Roem.), H. ? koltubanica Nal., Calvinaria sp., Canavirila aff. atrousensis Sart., Septalaria ex gr.
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bipartita Mark., Koltubania semilaevis (Roem.), Pugnax ? nana Mark., Parapugnax nikolaevskensis Bubl.,
Ladogia ? pressula (Mark.), Atryparia (Costatrypa) posturalica (Mark.), lowatrypa nalivkini Rzhon. et Sok.,
Gibberosatrypa gibberosa (Mark.), Spinatrypa rossica Rzhon., Spinatrypina (Sp.) tubaecostata (Paeck.),
Sp. (Exatrypa) bifurcata (Mark.), Desquamatia (D.) alticoliformis Rzhon., Athyris angelica Hall, Retzia (R.)
sp., Adolfia aspera Scup., Ad. ex gr. bifida (Roem.), Ad. ? seorsa Mark., Ad. zickzack (Roem.), Theodossia
evlanensis Nal., Th. katavensis Nal., Cyrtospirifer cf. askynensis Mark., C. cf. jeremejewi (Tschern.), C. markovskii
Nal., Tenticospirifer conoideus (Roem.), Emanuella subumbona uralica Tjazh., Warrenella (W.) koltubanica
(Nal.), Squamulariina simplex (Phill.), Tecnocyrtina sp., Cryptonella uralica Nal.;

ocTpakoasl — Newsomites multicavus Rozhd., Bekena aksakovensis Rozhd., B. ovata Rozhd., B. aff.
regia Rozhd., Bairdiohealdites (?) franskiensis Rozhd. et Netch., Bairdia krestovnikovi Eg., B. quarziana Eg.,
B. syzranensis Pol., B. birinae Eg., B. raabenae Eg., B. microreticulata Rozhd., Acratia gassanovae Eg.,
Polenovia nurrlatica Schev., Entomozoe (Nhedentomis) tenera Gur., E. (N.) aff. accurata Pol., E. (N.)
pseudorichterina Matern., Entomoprimitia sarailensis (Pol.);

KOHOIOHTBI — Ancyrodella buckeiyensis Stauft., Ad. curvata (Br. et Mehl), Ad. ioides Zieg., Ad. nodosa
Ulr. et Bass., Ancyrognathus asymmetricus Ulr. et Bass., Anc. coeni Klapp., Anc. triangularis Young.,
Anc. ubiquities Zieg., Sand. et Drees., Belodella sp., Drepanodina sp., Icriodus alternatus alternatus Br. et M.,
Ic. iowaensis iowaensis Young. et Pet., Mehlina sp., Palmatolepis amplificata Klapp., Kuz. et Ovn., Pa. ederi
Zieg. et Sand., Pa. eureka Zieg. et Sand., Pa. foliacea Young., Pa. gigas extensa Zieg. et Sand., Pa. gigas gigas
Mill. et Young., Pa. gigas paragigas Zieg. et Sand., Pa. hassi Miill. et Miill., Pa. jamieae Zieg. et Sand.,
Pa. juntianensis Han, Pa. kireevae Ovn., Pa. linguiformis Mill., Pa. ljaschenkoae Ovn., Pa. lyaiolensis Khr.
et Kuz., Pa. mucronata Klapp., Kuz. et Ovn., Pa. aff. nicolli Klapp., Pa. orlovi Khr. et Kuz., Pa. praetriangularis
Zieg. et Sand., Pa. proversa Zieg., Pa. rhenana brevis Zieg. et Sand., Pa. rhenana nasuta Mull., Pa. rhenana
rhenana Bisch., Pa. rotunda Zieg. et Sand., Pa. semichatovae Ovn., Pa. subrecta Mill. et Young., Polygnathus
brevilaminus Br. et Mehl, Pol. krestovnikovi Ovn., Pol. lodinensis Pols., Pol. macilentus Ovn. et Kuz.,
Pol. planarius Klapp. et Lane, Pol. siratchoicus Ovn. et Kuz., Pol. uchtensis Ovn. et Kuz.;

uxtHopayna — Bradiodontidae gen. indet., Acanthodei gen. indet., Crossopterigii gen. indet.,
Palaeonisci gen. indet., Elasmobranchii gen. indet., Haplacanhus sp., Phoebodus sp., Cladodus sp., Onychodus
Sp., Orodus (?) sp., Protacrodus (?) sp., Cobelodus sp.

Brlliie acKBIHCKOI'O TOPU30HTA IO KOHOIOHTAaM B psilie pa3pe30B YCTaHOBJIEH cTpaTUrpaduyecKuit
nepepsIB. B pa3zpese [a0miokoBo BeimagaeT mHTepBa mmoa3oH Early — Middle triangularis. B npyrux Ha
OTJIOKEHUSIX ¢ KOHOIOHTaMHU 30HBI linguiformis j10XaTcst M3BECTHSIKM, OXapaKTepU30BaHHbBIE KOHOIOH-
TamMu 30HBI marginifera (paspe3 MeHabiM 1).

DameHCcKHii apyc

Bapmuncruii ropuzonT Briepsbie onrcad J.B. HanuBkunbiM [1926] Kak OpaxmronoaoBbie paKyILIHsI -
Kku ¢ Rhynchonella (Pugnax) triaequalis Goss. B ocHOBaHIM (haMeHCKOTo sipyca. CBoe Ha3BaHME «0apMUH-
cKue» oHU moayuniu no p. boa. bapma (mputok p. ACKbIH) Ha 3anmagHoM ckioHe KOxHoro Ypana [Ha-
JuBkuH, 1931]. B 1934—1937 rr. netanbHbIM M3ydeHUEM NEeBOHCKUX oTiioxXeHuil CpenHero u KOxxHoro
VYpana zanumaincsa b.I1. MapkoBcKuii, KOTOpBIi MOKa3ajl, 4To OapMUHCKUE CJIOU SIBJISIOTCS OpaXroIomao-
BOI1 (parrmeli BepxHeit yactu cinoeB ¢ Hypothyridina cuboides Sow. B cocTaBe aCKBIHCKOTO TOpM30HTa (paH-
cKoro sipyca. B mocnenyoomux cxemax crpaturpadguu Ypaja 3TU paKyIIHSIKM BBIIEISUIMCHh KaK CIION
¢ Pugnoides triaequalis Goss. B Bepxax paHCKOro sipyca | YHuduimrpoBaHHbie..., 1968, 1980; CrpaTurpa-
(uueckue..., 1993]. KoHOTOHTOBYIO XapaKTepUCTUKY OAapPMUHCKME PAKYITHIKY ITOTYYMIN TTOCIe Uccie-
noBaHuit A.H. Abpamosoii u ap. [1990]. Umu ObLIO yCTaHOBIEHO OMHOBPEMEHHOE MOSIBICHNE KOHOIOH-
ToB Palmatolepis triangularis Sann. u 6paxuonon Parapugnax markovskii (Yud.), pykoBoagiux (popm
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OapMuHCKMX c1oeB [AOpamoBa, 1999; Abramova, Artyushkova, 2004]|. Crpaturpagpuueckuii oobeM 0ap-
MMHCKOTO TOPM30HTA OTBeYaeT KOHOAOHTOBBIM Toa3oHaM Early — Middle triangularis.

bapMuHCKue pakyIIHSIKA UMEIOT CIIOpaJndeckoe pacnpocTpaHeHue, 3a1eraloT 4acTo B BUAE JTUH3
Ha MOA00HBIX UM M3BECTHSIKAaX aCKbIHCKOI'O TOPU30HTA, OT KOTOPBIX OTACSIOTCS TOJbKO IO KOMILIEKCY
(baynnl. TlepekpbiBalOTCSI CBETI0O-CEPHIMU CIOMCTHIMU KPUHOMIHO-OpaXMOMOIOBBIMUA U3BECTHSKAMU
MaKapOBCKOI'O TOPU30HTA, HEPEAKO C IIepePhIBOM, OXBAaTHIBAIOIINM MHOTIa MHTEPBaJI HECKOJIBKIX KOHO-
JIOHTOBBIX 30H (CM. puc. 6, 8).

bapMmuHCKuEe paKyIIHSIKA CI0XEHBI CBETJI0-CEPhIMU U3BECTHIKAMU, MEPENOJTHEHHBIMU pa3HOO0pa3-
HBIMU Opaxuoriogamu. Penko B HUX OTMeUaloTCsl OMMHOYHbIE KOPAJUIbl, MIIAHKMU, IIEJIELUIIONbI, TACTPOIIO-
DBl 1 TOHUATUTHL. CBS3YIOIINI PaKOBMHBI MaTPUKC IIPEICTABIIEH YaCTO HECOPTUPOBAHHBIMU YWICHUKAMU
kpuHoujeii. Kakoii-mmbo 3aKkoHOMEPHOCTH B OpUEHTUPOBKE (hayHbI HE HAOJTI0AaeTCsl, BCTPEUaloTCsl B3pOc-
Jible U I0BEHUJIbHBIE (hOpMbl. MOIIHOCTh UX BapbupyeT oT 0,45 M (Psay3sk) no 1,75 m (boa. bapma).

dayHucTryecKasl XapaKTepucTrKa 6apMUHCKOTO TOPM30HTA COCTOUT IJIaBHBIM 00pa3oM U3 Opa-
XUOIIOA M KOHOTOHTOB. OCHOBHBIE (DOPMBI ITPEACTaBJICHBI:

opaxuonoasl — Spinulicosta ? sp., Sentosioides curvirostris (Winch.), S. rectispinus (Hall), Rhytialosia
petini domanicensis Mark., Schuchertella ? sp., Aulacella eifeliensis (Vern.), Schizophoria (Sch.) bistriata
(Tschern.), Gypidula biplicata (Schnur), Tabarhynchus uralicus Yud., Leiorhynchus ? sp., Eoparaphorhynchus
lentiformis (Giir.), E. aff. lentiformis (Nal.), Parapugnax ex gr. brecciae (H. Schmidt), P. markovskii (Yud.),
P. nikolaevskensis Bubl., P. ex gr. nikolaevskensis Bubl., Parapugnax sp., Trifidorostellum barmensis Yud.,
Ladogia pressula (Mark.), lowatrypa nalivkini Rzhon. et Sok., Spinatrypa rossica Rzhon., Gibberosatrypa
gibberosa (Mark.), Spinatrypina (Sp.) tubaecostata (Paeck.), Spinatrypina (Exatrypa) bifurcata (Mark.),
Desquamatia (D.) alticoliformis Rzhon., Athyris angelica Hall, Ath. angeliciformis Mark. f. typica, Ath.
angeliciformis Mark. f. media, f. nov. A. Miz., Ath. bayeti Rig., Ath. globosa (Roem.), Ath. globularis Phill.,
Adolfia aspera Scup., Ad. deflexa barmensis Mark., Ad. markovskii Bubl., Ad. zickzack (Roem.), Cyrtospirifer
cf. jeremejevi (Tschern.), C. markovskii Nal., Cyrtospirifer tschernyschewi Khalf., C. verneuili (Murch.),
Tenticospirifer conoideus (Roem.), Emanuella subumbona (Hall), Warrenella (W.) koltubanica (Nal.),
Cryptonella uralica Nal., Cr. ex gr. uralica Nal. u Cryptonella sp.;

KOHOAOHTBI — Icriodus alternatus alternatus Br. et M., Ic. alternatus helmsi Sand., Ic. iowaensis iowaensis
Young. et Pet., Palmatolepis delicatula delicatula Br. et Mehl, Pa. delicatula clarki Zieg., Pa. praetriangularis
Zieg. et Sand., Pa. protorhomboidea Sand. et Zieg., Pa. aft. quadratinodosalobata Sann., Pa. quadratinodosalobata
praeterita Schiil., Pa. subperlobata Br. et Mehl, Pa. triangularis Sann., Polygnathus brevilaminus Br. et Mehl,
Pol. praecursor Mat., Pol. aft. subinornatus Strel.

Maxapoeckuii ropy3oHT BblaeeH b.IT. Mapkosckum [1937] Ha p. Cuka3a (pa3pe3 Kyk-Kapayk) nepBo-
HayvabHO Kak cjiou ¢ Leiorhynchus polonicus Giir. (= Zilimia polonica) uiu XeiaolLepoBbie CJIOU IO COBMECT-
HBIM Haxonkawm Zilimia polonica (Giir.) u ronuatutoB Cheiloceras B pa3pese Psyssk. A.H. AbpamoBoii u ap.
[1990] Mo KOHOTOHTaM BBISICHEHO, YTO MaKapOBCKUiI1 TOPU3OHT He Be3/e MPeaCcTaBIeH B IIOJTHOM 00beMe,
B TOM YHCJIE Y B CTPATOTUIIMYECKOI MECTHOCTHU. IlepephiBhI B OTJIOXKEHUSIX Jallle BCEro HaOII0OOAI0OTCS Ha
rpanutie ¢ppana/damena. CyliecTByIOT OHU ¥ BHYTpU paMeHa. JINToIormueckt OHM OOBIMHO HE BhIPAKEHHI,
a BeJIMUMHA WX OMPEIeISIeTCsI OMHOM — ABYMSI KOHOJOHTOBBIMU 30HamMu [AGpamMoBa u 1p., 1990].

MaxkapoBcKU€e U3BECTHSIKH IIPEACTaB/ISIOT COO0M CBETJIO-CephIe, PO30BaTO-CePhIe, TOHKO- U CPeI-
HECJIOMCTHIE OPTaHOTCHHbBIE U3BECTHSIKM, B KOTOPBIX IIPUCYTCTBYIOT KPMHOMIEH, PYTro3bl, MHOTIA o0pa-
3yIolle KPUHOUIHO-KOPAILJIOBbIE pa3HOCTH. B HEKOTOPBIX pa3pe3ax Ha0I01al0TCs CI0M, 00OoTallleHHbIe
OpaxuonogamMu. MoIITHOCTh MaKapoOBCKOIO FOPU30HTa B 00Jiee MOJHBIX pa3pe3ax COCTaBJSET OT 5,2 M
(Psty3s1x) mo 11,9 M (AKKBIp).

B nH3epckoM TuIe pa3pesa MOITHOCTh MAaKapOBCKOTO TOPMU30HTA (XEHIIOLIEPOBBIX CIOEB) COCTaB-
JISIET 110 8,5 M.
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[TomHpbIi cTpaTUrpadUyecKrii 00beM MaKapoOBCKOTO TOPU30HTA COOTBETCTBYET MHTEPBAIy KOHO-
JTOHTOBBIX 30H Late triangularis, crepida, rhomboidea, Early marginifera.

XapakTepHblii KOMILJIEKC (hayHbl COCTaBJISIOT:

Kopanasl — Nalivkinella sp.;

roauatutel — Cheiloceras acutum Sand., Ch. cf. praelentiforme Sob., Ch. cf. amblulobus (Sand. et
Sand.), Ch. cf. rotundum Wdkd.;

opaxuonoasl — Mesoplica meisteri (Peetz), M. vlangali Rom., M. praelonga (Sow.), Athyris angelica
Hall, Ath. cf. concentrica Buch, Cyrtospirifer ex gr. archiaci (Murch.), C. ex gr. verneuili (Murch.), Mucrospirifer
posterus (Hall et Clarke);

ocrpakonbl — Kozlowskiella (llativella) kedo Tschig., Bairdia cf. blandita Rozhd., B. cf. voliformis
Rozhd, B. sykasensis Rozhd.;

KOHOJOHTBI — Palmatolepis triangularis Sann., Pa. delicatula clarki Zieg., Pa. delicatula delicatula Br.
et Mehl, Pa. minuta minuta Br. et Mehl, Pa. perlobata perlobata Ulr. et Bass., Pa. protorhomboidea Sann. et
Zieg., Pa. quadratinodosalobata praeterita Schiil., Pa. subperlobata Br. et Mehl, Polygnathus brevilaminus Br.
et Mehl, Icriodus cornutus Sann.; Palmatolepis cf. regularis Coop., Pa. aff. circularis Szulc., Pa. minuta wolskae
Szulc., Pa. tenuipunctata Sann., Pa. quadratinodosalobata Sann., Pa. quadratinodosalobata sandbergi Ji et
Zieg., Pa. spathula Schiil., Pa. glabra acuta Helms, Pa. glabra glabra Ulr. et Bass., Pa. glabra lepta Zieg. et
Hudd., Pa. glabra pectinata Zieg., Pa. glabra prima Zieg. et Hudd., Pa. klapperi Sand. et Zieg., Pa. perlobata
schindewolfi Miill.; Palmatolepis rhomboidea Sann., Pa. inflexa Miill., Pa. poolei Sand. et Zieg., Pa. schleizia
Helms; Palmatolepis marginifera marginifera Helms, Pa. distorta Br. et Mehl;

uxtuodayna — Cladodus sp., Cladodus cf. striatus Dav., Holoptychus sp., Holoptychus nobilissimus Ag.,
Cobelodus sp., Devononchus sp., D. cf. tenuispinus Ag., Haplacanhus sp., Orodus sp., Xenacanthus sp.,
Platicephalictus sp., Triodus sp., Palaeonisci gen. indet., Teleostei sp., Bradiodonthi gen. indet., Elasmobranchii
gen. indet.

Mpyp3zakaeeckuii ropuzoHT. B 1935 . 6611 ontucan b.I1. MapkoBckuMm Kak ciiou ¢ Leiorhynchus ursus
Nal. (myp3akaeBckue). OH yka3blBaJl HA MX OAMHAKOBOE CTpaTUTrpadryecKoe MOJIOKEHUE CO CIOSIMU
¢ Prolobites [MapkoBckuit, 1937]. CTpaTOTUIIMYECKOI MECTHOCTBIO SIBJIsIETCS palioH ¢. Myp3akaeBo.

OT/10XeHUSI MypP3aKaeBCKOI'0 TOpM30HTa IIPEACTaBIECHbI CEPhIMU U CBETI0-CEPhIMU U3BECTHSIKAMU,
HEpPaBHOMEPHO IOJIOMUTU3NPOBAaHHBIMU. Myp3aKaeBCKMII TOPU30HT COTJIACHO 3aJIeTaeT Ha OTIOXKEHUSIX
MaKapoOBCKOI'O TOPU30HTA. Ero HIKHSISI TpaHMIIA BCIOAY OTOMBAETCsl HaXOAKaMK TOHUMATUTOB, XapaKTep-
HBIX J1JIS1 IPOJIOOUTOBBIX c10eB. 10 KOHOAOHTAM OHA ITPOBOAUTCSI B OCHOBAHMM MOA30HbI Late marginifera.
BepxHsist rpaHuIia poBeneHa I10 MOSIBJIEHNI0 KOMILJIEKCa KOHOIOHTOB, XapaKTEePHBIX JIJIsI 30HbI postera.
MontHocTh HeOoIbIIast: B pa3pe3e MeHasIM 2 cocTaBisgeT 7,15 M [AdpamoBa u np., 1990], Ha p. Pay3gk
oHa paBHa 2 M [MapkoBckuit, 1935], B pa3pese 3uran oHa makcuMasibHas — 18 m [KouetkoBa u ap., 1985].
B nH3epcKoM TuMe pa3pe3a aHaJI0Tu Myp3aKaeBCKOT0 TOPU30HTA (ITPOJIOOUTOBBIE CIIOU) CJIOXKEHBI CBETJIO-
CEpPhIMU U CEPHIMU CJIOMCTHIMU U3BECTHSIKAMU, B KOTOPBIX HEPEAKH IIPOCJIOU U JTUH3bI UePHBIX KPEMHEIA.

CrpaTturpaduieckuii “HTepBaJl MaKapOBCKOTO TOPM30HTA OXBAaThIBAaeT KOHOMZOHTOBBIE ITOA30HBI
Late — Latest marginifera m 30Hy trachytera.

Myp3akaeBCKH1ii TOPU3OHT OXapaKTeprM30BaH pa3HOOOpa3Hoii (ayHOIl: aMMOHOUAESIMU, OPaxmo-
MoJaMu M KOHOJAOHTaMU. B criicKax mpeacTaBiIeHbI:

thopamunudepsr — Quasiendothyra bella (N. Tchern.), Q. communis simplex Brazhn. et Vdov.;

roHuaTuThl — Sporadoceras cf. biferum (Phill.), Prolobites sp., P. cf. nanus Perna, Protornoceras dorsatum
WdAkd., Clymenia sp., Platyclymenia tschernyshewi Nal., Cyrtoclymenia krasnopolskii Tschern.;

opaxuonoawl — Camarotoechia cf. patridgiae Whidb., Leiorhynchus ? ursus Nal., L. pseudobaschkiricus
Nal., Plectorhynchella roemeri (Dam.), Dzieduszyckia baschkirica (Tschern.), Cyrtospirifer sp., Cyrtiopsis cf.
rjausakensis Nal., Ambocoella gregaria Hall;
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KOHOIOHTBI — Palmatolepis marginifera marginifera Miill., Pa. distorta Br. et Mehl, Pa. gracilis gracilis
Br. et Mehl, Pa. schleizia Helms, Pa. minuta minuta Br. et Mehl, Pa. glabra acuta Helms, Pa. glabra lepta
Zieg. et Hudd., Pa. glabra pectinata Zieg., Pa. granulosa Drees., Pa. perlobata perlobata Ulr. et Bass.,
Pa. perlobata schindewolfi Mull., Pa. perlobata sigmoidea Zieg., Pa. klapperi Sand. et Zieg., Polygnathus fallax
Helms et Wols., Pol. vagus Paz., Pol. glaber glaber Ulr. et Bass., Pol. irregularis (Thom.), Pol. perplexus Thom.,
Pol. semicostatus Br. et Mehl, Branmehla inornata (Br. et Mehl), Mehlina strigosa (Br. et Mehl).

Kyweaeunckuii ropr3oHTt. [lepBoHauabHO BBIIESIICS KaK JIEBUTUTOBBIE MU 3UTaHCKUE cior [ Map-
koBckuii, 1937]. B cxeme crpaturpadum, paspadboranHoit Ypanbsckoit PMCK [YHudumupoBaHHbIe.. .,
1968], neperMeHOBaHbI B KYIIEJITMHCKII TOpU30HT. CTpaTOTUIIOM SIBJIsIETCs pa3pe3 Ha p. bonbias Kyii-
era B 6acceiiHe p. 3UTUM.

B 3amagHo- YpasibcKoii BHEIlIHEM 30He CKIaa4yaTOCTU KyIIeATUHCKUIA TOPU30HT MOJIb3YeTCsI IITUPO-
KMM pacrnpocTpaHeHueM. [OpU30HT CJIOKEeH TeMHO-CEPbhIMU U CEPBIMU CIOMCTHIMM M3BECTHSIKaAMU,
B OCHOBaHUHM OpaxXWOMOIOBBIMU PaKyIIHSIKaMU. B KpoBite 3ajieraeT MapKUpPYIOIINiA IUIACT, IIEPEITOTHEH-
HbIi aMmMoHuTamMu 30HbI Clymenia — Gonyoclymenia. C OTJ0XEeHUSIMU MYyp3aKaeBCKOTO FOPU30HTA
CBSI3aH ITOCTENEHHBIM ITepexoaoM. B HekoTopbix pa3pe3ax (Cukasza) KyleJIrnHCKMe U3BECTHIKHY 3ajiera-
0T Ha MaKapOBCKMX C mepepbiBoM. MoiitHocTh BapbupyeT oT 0,9—2,0 M o 18,8 M.

CrpaturpadudecKuii MHTepBaJl KYIIEJITMHCKOIO TOPM30HTa OXBAaThIBa€T KOHOMZOHTOBYIO 30HY
postera 1 HUXKHIOIO YacTh 30HbI €Xpansa.

Komruiekc dayHbl, XapaKTEepHbIH JUIsT KYLIESJTMHCKOTO TOPU30HTA, IIPEICTABICH:

roanatutbl — Cymaclymenia striata (Minst.), C. camerata Schind., C. ovata Schind., C. aff. humboldti
(Pusch. et Glimb.), Kosmoclymenia sp., Imitoceras sp.;

topamunudepsr — Caligella antropovi (Lip.), Quasiendothyra baidjansaica (Bog. et Juf.), Q. communis
(Raus.), Q. communis minima (Raus.), Q. communis regulariformis Reitl., Q. regularis Lip., Q. turbida Durk.,
Septaglomospiranella compressa (Lip.), S. primaeva (Raus.), S. nana Reitl., S. grozdilovae Pojark.,
Septatournayella rauserae potensa Durk.;

opaxuononsl — Productus chonetoides Nal., Mesoplica praelonga (Sow.), Schizophoria striatula (Schloth.),
Plectorhynchella roemeri (Dam.), Pl. (?) ovalis Nal., Cyrtospirifer acutosinuatus Nal., Sphenospira aff. julii
(Dehee), Unispirifer strunianus (Goss.), Mucrospirifer karaukensis Nal., M. postera (Hall. et Clarke);

ocTpakoasl — Selebratina rjausjakensis Tschig., Sel. tkatcheva Tschig., Diorina uralica Kotsch.,
Barjatinella prosolida Kotsch., Bairdia netchaevae Tschig., Acratia cf. insolita Bush.;

KOHOIOHTBI — Alfernognathus regularis Zieg. et Sand., Palmatolepis gracilis gracilis Br. et Mehl,
Pa. gracilis expansa Sand. et Zieg., Pa. gracilis sigmoidalis Zieg., Pa. postera Zieg., Pa. perlobata schindewolfi
Muiill., Pa. rugosa ampla Br. et Mehl, Pa. rugosa rugosa Br. et Mehl, Neopolygnathus communis (Br. et Mehl),
Pol. delicatulus Ulr. et Bass., Pol. experplexus Sand. et Zieg., Pol. extralobatus Schif., Pol. homoirregularis
Sand. et Zieg., Pol. margaritatus Schéaf., Pol. obliquicostatus Zieg., Pol. perplexus (Thomas), Pol. rhabdotus
Schiéf., Pol. styriacus Zieg., Pol. subirregularis Sand. et Zieg., Pol. znepolensis Spas., Pseudopolygnathus aff.
micropunctatus Bisch. et Zieg., Ps. brevipennatus Zieg., Ps. controversus Sand. et Zieg., Mashkovia similis
(Gag.), Mashk. tamarae Kon. et Paz., Tanaisognathus businovensis Lipn., T. uralicus Kon. et Paz., Bispathodus
stabilis Br. et Mehl, B. bispathodus Zieg., Sand. et Aust., B. jugosus (Br. et Mehl), Branmehla inornata Br. et
Mehl, Mehlina strigosa Br. et Mehl.

Jloimeunckuii ropu3oHT. Beinenen [.B Hanuskunbim [1930]. CTpaToTUIOM TOpU30HTA SIBJISIETCS
pa3pe3 Kamenb basuc B BepxoBbsix peku JIbiTBa Ha 3amagHoM ckjaoHe CpeaHero Ypana (Ilepmckuit
Kpaii), OMHAKO OH He UMeeT I'PaHMUIl C TOACTUIAIOIIMMU U BhIIIEJICKAIIUMK OTIOXKEHUSIMU [ OObICHU -
TenbHadl..., 1980]. bonee monmHbIe pa3pe3sl HaxonsTcs Ha KOxHoM Ypaite B 6acceline peku 3uraH (Psy-
35K, Cukasza).
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Bo Bcex mpenpinymx cxemax crpaTurpaduu JIBITBUHCKIM TOPU30HT 3aHMMAJI ITOJI0KEHUE B OCHOBA-
HUU TYPHEMCKOTIO sipyca KAMEHHOYTOJIbHOI cucTeMbl. B 1986 . o pemenuio MCK nonoxeHye rpaHULIbI
JIeBOHA ¥ KapOOHa OBLITO IIPHUHSITO B OCHOBAHMHY T'YMEPOBCKOTO TOPU30HTA, B ITOIOIIBE KOHOJIOHTOBOM 30HBI
sulcata, ¥ TBITBUHCKWI TOPU30HT OBbLT MepeBeieH B COCTaB (haME@HCKOTIO sipyca IeBOHCKOI CUCTEMBI.

B 3anagHo- YpanbcKoii BHEIITHE ! 30He CK1aa4aTOCTH JIBITBUHCKII TOPU30HT BBIACISIETCS B 00BeMe
a0MIOCKAHCKUX U 3UTaHCKUX coeB [ CTpaturpadudeckue..., 1993].

Abutockanckue CIOU CIIOXEHBI TEMHO-CEPBIMU, MTPEUMYIIECTBEHHO MEJKOKOMKOBATBIMU, ITPO-
CJI0SIMU KPMHOMIHBIMU 1 MEJIKOOPEKUYMEBUIHBIMUA U3BECTHIKAMMU, C JIMH3aMU U XeJIBaKaMu KpeMHe.
MorrHocTh a0MIOCKAaHCKUX c1oeB B ripeaenax 10,7—14,5 M. B KoHOgoHTOBO# 30HATBHOCTH a0MIOCKAHCKIE
CJIOM OTBEYAIOT BepXHEM YaCTH 30HBI €Xpansa.

XapakTepHblii KOMILJIEKC (hayHbl MPeACTaBIeH:

tdopavunudepsr — Earlandia minima (Bir.), E. aljutovica (Reitl.), Bisphaera minima Lip., Archaesphaera
minima Lip., Septaglomospiranella compressa (Lip.), S. bouckaerti Conil et Lys, S. graciosa Reitl., S. grozdilovae
Pojark., S. crassa Lip., S. pristina Grozd., Glomospiranella rara Lip., Septatournayella rauserae Lip., S. rauserae
potensa Durk., Brunsiina uralica Lip., Tournayellina septata Lip., Quasiendothyra communis (Raus.),
Q. communis simplex Brazhn. et Vdov., Q. glomus Grozd., Q regularis Lip., Q. kobeitusana (Raus.), Q. konensis
Leb., Q. konensis multiplexa Grozd., Q. dentata (Durk.), Endoglomospiranella nigra (Conil et Lys), E. alta
(Conil et Lys).;

ocTpakonbl — Selebratina rjausakensis Tschig., Sel. tkatchevae Tschig., Bouckaertites aff. komiensis
Tschig., Knoxiella vilvensis Tschig., Indivisia baschkirica Rozhd. et Tschig., Uchtovia strialis Rozhd.,
Sulcoindivisia kandrensis Rozhd., Akidellina lytvaensis Kotsch. et Tk., Richterina (R.) striatula (R. Richter),
R. (R.) aff. costata (R. Richter), R. (R.) intercostata (Matern), Microcheilinella ostashkovitchensis Dem.,
Bairdiocypris orientalis Sam. et Smir., Bairdia lipinae Kotsch., B. tumidosa Rozhd.;

KOHOJIOHTBI — Apatognathus varians cipitis Kon., Siphonodella (?) aff. praesulcata Sand., Palmatolepis
gracilis gracilis Br. et Mehl, Pa. gracilis expansa Sand. et Zieg., Pa. gracilis sigmoidalis Zieg., Pa. postera Zieg.,
Neopolygnathus communis (Br. et Mehl), Polygnathus delicatulus Ulr. et Bass., Pol. experplexus Sand. et Zieg.,
Pol. extralobatus Schif., Pol. inornatus (Br. et Mehl), Bizignathus kayseri (Bisch. et Zieg.), Pol. vogesi Zieg.,
Pol. znepolensis Spas., Patrognathus donbassicus Lipn., Radolepis sp. nov., Pseudopolygnathus brevipennatus
Zieg., Ps. controversus Sand. et Zieg., Ps. dentilineatus Br., Ps. marburgensis Bisch. et Zieg., Ps. trigonicus
Zieg., Mashkovia tamarae Kon. et Paz., Bispathodus aculeatus aculeatus (Br. et Mehl), B. costatus (Br.),
B. jugosus (Br. et Mehl), B. spinulicostatus (Br.), Branmehla disparilis (Br. et Mehl), Br. inornata (Br. et Mehl),
Mehlina strigosa Br. et Mehl.

3ueanckue CI01 CJIOKEHBI TEMHO-CEPBIMHU OPTaHOT€HHO-00JIOMOYHBIMY U3BECTHSIKAMM, CJ1a00 J0-
JIOMUTU3UPOBAHHBIMHU, TOHKOIIMTYATBIMU, MHOTJA C KOHKPELMSIMU KPEMHEH, ¢ >KeJIBaKaM1 BOIOPOCIICHA.
MorurHocTb otioxeHui ot 0,3 M 10 2,5—2,8 M.

Crpaturpadumyeckinii MTHTEpBaJI 3UTAHCKUX CJIOEB OXBAThIBaeT KOHOAOHTOBYIO 30HY praesulcata.

B xoMrIutekce xapakTepHO# (payHbI IPUCYTCTBYIOT:

Bojopociu — Parachaetetes regularis Kon., P. palaeozoicus Masl., Girvanella problematica Nick. et
Eth., Garwoodia gregaria Nich., Sycidium sp., Solenopora sp.;

dhopamunudepsr — Parathurammina suleimanovi Lip., Vicinesphaera angulata Antr., Septaglomospiranella
grozdilovae Pojark., Quasiendothyra communis (Raus.);

opaxuonoawsl — FEriciatia chonetiformis (Krest. et Karp.);

octpakonsl — Shishaella donica (Tschern.), Sh. aff. sublenia Busch., Acutiangulata elongata (Posn.),
Akidellina lytvaensis Kotsch. et Tk.;

KOHOAOHTbI — Palmatolepis gracilis gracilis Br. et Mehl, Pa. gracilis sigmoidalis Zieg., Pelekysgnathus
sp. nov., Neopolygnathus communis (Br. et Mehl), Polygnathus inornatus (Br. et Mehl), Pseudopolygnathus
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primus (Br. et Mehl), Siphonodella praesulcata Sand., Bispathodus aculeatus aculeatus (Br. et Mehl),
B. spinulicostatus (Br.), B. stabilis (Br. et Mehl);

cnopel — Vallatisporites hystricosus (Wins.), V. pusilites (Kedo) Dol. et Nev., Spelaeotriletes obtusus
Hig., Lophozonotriletes excisus Naum., Convolutispora harlandii Playf., Diducites versabilis (Kedo) Van Veen,
Tumulispora malevkensis (Naum.) Turnau, 7. variverrucata (Playf.) Stapl. et Jans., Endosporites micromanifestus
Hacq., Punctatisporites angularis (Kedo), Retusotriletes minor Kedo, Auroraspora hyalina (Naum.) Streel,
Hymenozonotriletes explanatus (Lub.) Kedo.

KAMEHHOYTOJIbHAA CUCTEMA

Hwxuuii otaen
TypHeiickuii sipyc
HuxHuii noabsipyc

B HukHeTypHelickoM noabsapyce Ha FOxxHOM Ypaite BbleeHbl TyMEPOBCKUIA, MaJeBCKUIM 1 yITUH-
CKWI TOPU30HTHI (CM. puc. 7).

Iymepoesckuii ropusonT BoigenaeH H.M. KouetkoBoii, E.A. Peiitnunrep, B.H. I1asyxunbim [1986].
CTpaToTHUIIOM SIBJISIETCS pa3pe3 B oBpare AOUIOCKaH, IPaBOM IIPUTOKE p. 3UraH B OKPECTHOCTSX A. [yme-
poBo, mapacTpaToTuIil — B pa3pe3e Cukasa [ Kouetkosa u nip., 1988]. B aToM ke palioHe IIMPOKO U3BECT-
HBI pa3pe3bl MOTPaHUYHBIX OTJI0XKEHW eBOHA M KapOoHa 1o pekaM Ycyiinu u Paysak [Cynranaes, 1973;
Kouerkosa u ap., 1985; I1azyxun u ap., 2009].

TOpHM30HT ClIOKEeH B OCHOBAHMU U3BECTHSIKAMU OPraHOT€HHO-00JI0MOYHBIMM, Y4aCTKAMU OKPEM-
HEHHBIMU, aJIEBPUTUCTHIMU, U3BECTKOBUCTHIMU TIIMHAMU KOPMYHEBATOTO U TEMHO-CEPOTO 1IBETa, PhIX-
JbIMU (Tpyxa). B BepxHeil yacTu ropru3oHTa XapaKTepHbl U3BECTHSKU INIMHUCThIC, KOMKOBATHIE, TOHKO- 1
CpeIHeCIOUCThIe. MOIITHOCTb TYMEPOBCKOTO TOPU30HTA He3HAYMTeIbHAsT 1—2,2 M.

[yMepoBCKMii TOPU3OHT IIPEACTABIISIET COOOI MepeXOaHbIl CTPAaTOH B MOTPAaHUYHOM MHTEpBaJIe
JeBOHA U KapOoHa. B mpeaenax ryMepoBCKOTro BpeMeHU MPOUCXOAST CYIIECTBEHHbIC U3BMEHEHUS B pa3-
BUTUM BcexX rpyiin dayHbl U GJIopbl, HOCALIKME cTyreH4aThiil xapakrep [ KouyeTkosa u ap., 1986]. HoBblie
aHHBIC TT0 paclpeneIeHNI0 KOHOJOHTOB B TTIepeunCcIeHHBIX BhIIIe pa3pesax [[Tazyxun, 2008] mokaszanm
01M3KO0e pacrnookeHe HUXKHUX IpaHull 30H sulcata u pussilites (B pa3pese 3uraH), oAHaAKO 3TOT pyoex
MPOXOANT B CPEIHEI YaCTU TyMEPOBCKOIO TOpU30HTa. TeM He MeHee, B LIeJIsIX MPaKTUIeCKOM 11eJ1eco0-
Opa3HOCTHU I'paHUIIel JeBOHA U KapOoHa Ha FOxxHoM Ypalie cienyer cuuTaTb OCHOBaHME 3TOTO TOPU30H-
ta [KouetkoBa u ap., 1986; [Tazyxun u ap., 2009].

[TaneoHToNOTMUECKAST XapaKTepUCTHUKA TYMEPOBCKOIO TOPU30HTA COCTOUT M3 KOMILIeKca (hayHHI,
MpeICTaBIeHHON CIeIyIOIINMI BUTAMU:

topamunudepst — Earlandia elegans (Raus. et Reitl.), E. aff. aljutovica (Reitl.) Archaesphaera crassa
Lip., Vicinesphaera angulata Antr., Septaglomospiranella grozdilovae Pojark., S. ex gr. primaeva (Raus.),
Quasiendothyra sp., Q. communis (Raus.);

opaxuonoasl — Nigeroplica niger (Goss.), Rhipidomella oweni (Hall et Clarke), Camarotoechia rowleyi
(Well.), Athyris ? ex gr. struniensis (Dehee), Ath. ? globosus (Krest. et Karp.), Unispirifer tornacensis (Kon.),
Mucrospirifer karaukensis Nal., M. tulothyriformis (Krest. et Karp.), Reficularia planosinuata Nal., Syringothyris
cf. uralensis Nal.;

ocTpakoabl — Acratia peremnis Busch., Acutiangulata elongata (Posn.), Pseudoleperditia tuberculifera
Schneid., Corienellina alba Kotsch., Knoxiella complanata (Kum.), Namalia reticulata Green, Shishaella
donica (Tschern.), Sh. alekseevae Tschig., Sh. electa Tschig., Microcheinellina shinoi Bless, Bairdia businovaensis
Gor., B. inaffectata Tschig.;
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KOHOIOHTBI — Siphonodella praesulcata Sand., S. sulcata Hudd., Polygnathus inornatus (Br. et Mehl),
Pseudopolygnathus nodomarginatus Br., Pseudopolygnathus conili Bouck. et Groes., Neopolygnathus communis
(Br. et Mehl), N. purus subplanus (Voges), N. purus purus Voges, Bispathodus aculeatus aculeatus (Br. et Mehl),
B. aculeatus anteposicornis (Scott), B. spinulicostatus (Br.), Palmatolepis gracilis expansa Sand. et Zieg.,
Palmatolepis gracilis gracilis Br. et Mehl, Pa. gracilis sigmoidalis Zieg., Pelekysgnathus sp. nov.;

cnopel — Archaeozonotriletes malevkensis Naum., A. minutus Kedo, Retusotriletes minor Naum. var.
spinosus Byvsch., Vallatisporites pusillites (Kedo), Retispora lepidophyta (Kedo) Playf. var. minor Kedo,
R. lepidophyta (Kedo) Playf. var. fenera Kedo, Tumulispora malevkensis (Kedo) Turnau, Distyotriletes trivialis
Naum., Lophozonotriletes excisus Naum., Verrucosisporites nitidus (Naum.), V. mesogrumosus (Kedo),
Cirratriradites hystricosus Wins., Hymenozonotriletes explanatus (Lub).

Crparurpaduueckuii 00beM T'yMEepOBCKOTO TOPM30HTa B KOHOJAOHTOBOI 30HAJILHOCTU OTBEYaeT
non3oHe Early sulcata.

Maaeeckuii TOp30HT KaK CaMOCTOSITEIbHASI perMOHAIbHASI CTpaTUrpaduiecKas eIMHIIIA BbIIEIeH
A.H. Cokonbckoii [1941] B panre ciioeB Ha Pycckoit mnatgopme (1. ManeBka, ITonmockoBbe). Ha FOxxHOM
Vpane yctaHoBjeH B pa3pesax 3uraH, Cukasa, Psy3sk u Ycyiiimn, B KOTOPbIX PeACcTaBIeH OpraHOreHHBIMU
M3BECTHSIKAMU CEPhIMU U TEMHO-CEPbIMU, MHOTAA CJ1a00 T0JOMUTU3UPOBAHHBIMU, OPEKYNEBUIHBIMU,
¢ IMH3aMU KpeMHeil. MHOrourcieHHBI 3KeIBaKu Bogopocieit Garwoodia gregaria Nich. u Solenopora sp.
HixHsst rpaHniia MajeBCKOTO TOPMU30HTA OIIPEIesIIeTCS 110 NCUe3HOBEHINIO MHOTOKAMEPHBIX (hopaMM-
Hudep 30HbI Quasiendothyra kobeitusana, U3MeHEHNIO B KOMILIEKCE OCTPAKO/I, TOSIBJIEHUIO CIIOPOBBIX
KoMruieKcoB 30HbI Tumulispora malevkensis, TOJHOMY MCUE€3HOBEHMIO TEBOHCKUX POJOB KOHOJOHTOB
Palmatolepis u Pelekysgnathus. [opr30HT TECHO CBSI3aH C BBIIIEIEXKAIIUM YIIMHCKAM FOPU30HTOM M YaCTO
paccMaTpUBaeTCS ¢ HUM COBMECTHO. MUHMMaIbHAsE MOITHOCTh MaJIeBCKOTO TOPM30HTA YCTaHOBJICHA
B paspe3se Payssk [AbpamoBa u ap., 1990], B ipyrux paspesax oHa Takke HeBeauka:l,6—2,8 M.

@ayHucTUYECKasT XapaKTepuCTUKa MaJeBCKOTO TOPU30HTA COMEPKUT CIASAYIONINI KOMILJIEKC
dayHbI:

Bogopoca — Garwoodia sp., Parachaetetes sp., Girvanella sp.;

tdopavunudepsr — Earlandia minima (Bir), Bisphaera malevkensis Bir, B. irregularis Bir., Glomospiranella
rara Lip., Tournayellina sp., napaTypaMMUHUIBL;

opaxuonoawl — Unispirifer tornacensis (Kon.), Syringothyris cf. uralensis Nal.;

octpakoabl — Coryellina aff. advena Schneid. et Tk., Pseudoleperditia tuberculifera Schneid., Shishaella
aff. alekseevae Tschig., Sh. electa Tschig., Bairdiocypris tschernyshinensis Sam. et Smir., B. reduncus Pavl.,
Bairdia inaffectata Tschig.;

KOHOJOHTBI — Neopolygnathus communis (Br. et Mehl), N. purus purus (Voges), Polygnathus aff.
corrugatus Br., Pol. inornatus Br. et Mehl, Pol. aff. parapetus Druce, Pol. vogesi Zieg., Pseudopolygnathus conili
Bouck. et Groes., Ps. fusiformis Br. et Mehl, Ps. primus Br. et Mehl, Ps. vogesi Rhodes, Austin et Druce,
Ps. inaequalis Voges, Ps. dentilineatus Br., Ps. nodomarginatus Br., Siphonodella sulcata Hudd., S. duplicata
(Br. et Mehl), Bispathodus aculeatus aculeatus (Br. et Mehl), Bispathodus aculeatus anteposicornis (Scott);

cnopel — Tumulispora malevkensis (Kedo), T. variverrucata (Playt.), Tholisporites esenensis Byvsch.,
Dyctyotriletes trivialis Naum., Endosporites granulatus (Naum.), Lophozonotriletes excisus Naum.

ManeBcKuit TOpU30HT COOTBETCTBYET KOHOAOHTOBBIM 30HaM Late sulcata u duplicata (cMm. puc. 7).

Ynuncruii ropusonr Bnepsbie onucad A. Ctpyse B 1886 1. [Struve, 1886] Ha p. Yna na tore ITogmoc-
koBbs (Pycckas mmargopma). Ha KOxxHoM Ypase ropu3oHT Xopolllo u3ydeH B pa3pesax 3uraH, Cukasa,
Psiy3ak u Yeyiinu. 31ech OH CIIOXKEH U3BECTHSIKAMU CEPBIMU M TEMHO-CEPBIMU, OKPEMHEHHBIMU U Opra-
HOT€HHBIMH, TMPOCIOSIMU TOJOMUTU3MPOBAaHHBIMUA. Hepeaku J0M0OMUTBI U M3BECTHSIKHM C MPOCIOSIMU
M IMH3aMU KpeMHe. OTI0XeH!sI YITMHCKOTO TOPU30HTA CBSI3aHbI ITOCTEIIEHHBIM IIEPEX00M C MaJICBCKIM
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TOPU3OHTOM, TpaHWIIA C KOTOPBIM oTipenenseTcs nmosgpieHueM gopamMuaudep 30HbI Chernyshinella
crassitheca [AbpamoBa u ap., 1990]. C BbllIeNeXaAIIUM YePEeNEeTCKUM FOPU30HTOM IpaHMIA TaKXKe MO-
cTeneHHasi. MOILIHOCTb YIIMHCKOTO ropu3oHTa oT 7,0 M 10 17,5 M.

XapakTepHbIii KOMITJIEKC (hayHbI IPeacTaBlIeH:

topamunudepsl — Bisphaera elegans Viss., B. irregularis Bir., Tournayella primitiva Lip., Fochernyshinella
crassitheca (Lip.);

opaxuonoawl — Subglobosochonetes malevkensis (Sok.), Eudoxina media (Leb.), Mucrospirifer karaukensis
Nal.;

octpakoabl — Pseudoleperditia tuberculifera Schneid., Shishaella aff. alekseevae Tschig., Bairdia
turnensis Pavl., Glyptopleura plicata (J. et K.), Chamishaella procera N. Ivan., Armilia sibirica Busch.;

KOHOIOHTBI — Neopolygnathus communis (Br. et Mehl), Polygnathus aff. corrugatus Br., Pol. inornatus
Br. et Mehl, Pseudopolygnathus conili Bouck. et Groes., Ps. fusiformis Br. et Mehl, Ps. inaequalis Voges,
Ps. nodomarginatus Br., Ps. primus Br. et Mehl, Siphonodella sulcata Hudd., S. duplicata (Br. et Mehl),
S. cooperi Hass, S. obsoleta Hass, S. sandbergi Klapp., S. belkai Dzic, S. carinthiaca Schonl.

YIUHCKWI TOPU30HT 3aKaHYMBAET COO0M HIDKHETYPHENCKMIT MOaBbsIpyc. B KOHOZOHTOBOI 1IKasie
OH 3aHUMAaeT cTpaTurpaguieckuii 00beM 30HbI belkai (cM. puc. 7).
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PACINMACAHUE 9KCKYPCUUN

(ruapl — Ousbra ApriomikoBa, Enena Kynaruna, Pezena Tarapuesa, BukTop I1yukoB)

AeHb nepsbii (20.07.2011. Cpepna)
[TpubsITHE B a3poropT U Bok3an I. Ydul. BcTpeua yuacTHUKOB 3KCKypcun. Peructpauus. Pazme-
LIeHMEe B rocTuHULIe. BeuepHss HeodunaibHast BCTpeya.

AeHb BTOpOM (21.07.2011. YeTBepr)

Briesn Ha pa3pes [aba0KoBoO.

OCMOTp OTJIOKEHUI AMCCKOTO SIpyca HUKHETO IeBOHA (TaKaTUHCKasl, BAHSIIIKMHCKAsI, KOMBEHCKast
1 OMIACKasi CBUTHI).

00630p 0OHaXKeHU T BEpXHEIEBOHCKOM MOCEI0BATEIbHOCTH, BKITIOYAIOIIEH capraeBCKUiA, TOMaHU-
KOBBI TOPU30HTHI, MAHTUKOLIEPOBbIE M KPUKUTOBBIE CJIOMU.

M cKonaemple OCTATKH: KOPAJUIbl, OCTPAKOIbl, TOHUATUThI, KOHOAOHTHI, UXTUOMayHa, TEHTaKyJIUTHI,
CITOPBHIL.

Ilepeesn B . Ctepautamak. PazMmeleHue B TOCTUHULIE.

AeHb Tpetun (22.07.2011. NaTtHnua)
Brresn Ha pa3pessr Kyk-Kapayk n Crnkasa.
OcMOTp pa3pe30B BepXHEro AeBOHa (aCKbIHCKUI TOPU30HT) U MorpaHWYHBIX F/F oTiroxkeHmii.
HckonaeMble OCTATKHM: KOPaJlIbl, OpaxvoMNoabl, OCTPAKOAbl, KPMHOUIEU, KOHOAOHTHI, UXTUOdayHa.
OcmMmoTp BepxHe(haMEeHCKUX OTJIOXKEeHU I (Myp3aKaeBCKUM, KYIIEITUHCKUN, TBITBUHCKWI TOPU30H-
THI) 1 TIOIPaHUYHBIX OTJIOXKEHMIA IeBOHA U KapOoHa.
Hckonaembie 0cTATKH: BOAOPOCIU, (hopaMUHUDEPHI, OpaxruoNoabl, OCTPAKOAbl, KPUHOUIEU, KOHO-
TIOHTBI, UXTUOGdayHa.

AeHb yeTBepThIl (23.07.2011. Cy600TAa)

Brie3n Ha pa3pe3 Ha mpaBoMm Oepery Psy3sik, B 5 kM Bhiliie 1. Capraeso.

OcMoTp paspesa, MPeICTaBISIONIETO CTpaTUTPadUIECKYIO MOC/IeI0BaTeIbHOCTh BEPXHETO XKIBE-
Ta — (hpaHa (UecyiaBCKUit, KbIHOBCKHUIiA, capraeBCKMii, TOMaHUKOBBII, MEHJBIMCKUIA U ACKbIHCKUIA TOPU-
30HTHBI) ¥ TpaHUILy (ppaHa 1 paMeHa B paKyITHSIKOBOI (allnu.

Hckonaemble OCTATKH: CTPOMATOIIOPHI, KOPaJLIbl, OpaX1OIIOAbl, OCTPAKOIbl, TOHMATUTHI, KOHOIOH-
THI, UXTHOMayHa, TEeHTaKYJIUTHI.

AeHb naTtbin (24.07.2011. BockpeceHbe)

Brie3n Ha pa3pe3 AKKbIp Ha TIpaBoOM Oepery p. 3UIuM.

OcMOTp OTJIOXKEHMI BepxHeTo (ppaHa 1 HIKHero haMeHa ¢ akiieHToM Ha rpaHuity F/F mpoxonsiiyio
B PaKyILIHSKOBOI (halvu.

Hckonaemblie ocTaTKH: OPaxUONOabl, KPUHOUIEH, KOHOJLOHTHI.

AeHb wecTo (25.07.2011. NMNoHepenbHUK)

3acemaHue pabouero ceMuHapa. [logBeneHre UTOroB pabOTHI IKCKYPCUU.

IMocemenue mysesa lllnuxansl. OThe3n B Yy, OTnpaBieHre y9aCTHMKOB Imoe3aoM B I. HoBo-
CUOUPCK.
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Paspe3sbl, Bxopsime B mporpaMMmy 3KCKYPCHUM, CJIOXKEHBI INIABHBIM 00pa30oM KapOOHATHBIMM W,
B MEHbIIIEH CTeNeHU, TEPPUTEHHBIMI 00pa30BaHUSIMM OT SMCCKOTO sIpyca JIeBOHA 10 BEpXHEro KapOoHa.
3aech mpeacTaBieH T0BOJbHO Pa3HOOOPa3HbIN KOMILIEKC OCalOYHbIX OTJIOKEHUI MOPCKOIo TeHe3uca,
(opMHUpoBaBIIMXCS B 00CTAHOBKAX pa3HBIX MIYOMH OacceiiHa: OT MPUOPEeXXHO-MOPCKUX 10 OTKPBITOTO
mrenbga. bomblas yacTh MOpoa COMEPKUT Pa3HOOOPA3HYI0 KU MHOTOUHCICHHYIO (DayHy.

Bnepsbie pazpe3bl 0011 u3ydyeHbl B 1930-e rons! 1. B. HanuskuHbiM 1 B.I1. MapkoBckum. [To3nHee
B 1950—70-x rr. ux uzyvyanu A.I1. Tsxesa, U.1. u 3.A. Cunuisiabl. B 1980-¢ IT. Bce BepXHEeIeBOHCKUE
MOCJIeIOBATEILHOCTY OBUTM AETAIbHO M3YYeHBl U pacuyieHeHBl 1Mo KoHogoHTamM A.H. AGpamoBoii u
B.H. bapeiuessim. [lorpannunsiii naTepBai D/C 1 HIDKHEKaMEHHOYTOJIbHBIE OTJIOXKEHHUSI MCCIICIOBAIICH
H.M. Kouetkosoii, B.H. ITazyxunbim, E.!. Kynarunoii.

MapiipyT 3KCKypcuu OyaeT mpoXoauTh 1o padpesam ladmokoBo, Kyk-Kapayk n Cukasza, Psy3sk
u AKKbIp (puc. 9). OCHOBHBIMU OOBEKTAMM IE€MOHCTPAILIMU SIBJISIIOTCS OTJIOXKEHUS J€BOHA M HUXKHETO
KapOoOHa ¢ aklLIeHTOM Ha rmorpaHnaHbil F/F nHTepBa, mpeacraBieHHBIN OpaXOMOI0BbIM PaKYIITHSIKOM,
U 'paHully JeBOHA U KapOoHa.

PA3PE3 «TABAOKOBO»

OcMOTp 0OHAXKEHMU ST, BCKPBITOTO XKeJIe3HOTOPOXKHOM BEIEMKOM Ha IpaBoM Oepery p. MH3ep. 3HaKoM-
CTBO C pa3pe30M HIDKHETO (3MCCKUIA IpyC) M BEpXHEro IeBOHa MH3ePCKOTro TUITa pa3pe3oB (puc. 10, 11).

OcTtaHoBKa 1. KoHTaKT IeBOHA C J0ITaJIe030MCKMMHY OTI0XEHUSIMUY alllMHCKOM Cepry BeHIa.

Pa3pes neBoHa HaYMHAaeTCs MAaCCUBHO-CIOUCTHIMU TIeCUaHUKaM1 TAKaTUHCKON CBUTHI MOIITHOCTBIO
4,7 M 1 oxBaTbIBaeT cjaoun 1—3 (MmapkupoBka A.H. A6paMoBoit) (cM. puc. 11). @ayHUCTUYECKN CBUTA HE
oxapakTepu3oBaHa. M3BecTHBI Haxonku criop manmHo30HBI R. clandestinus [Avkhimovich et al., 1993]
1 ocTaTkoB pbi0 [ MBanyiikuH u ap., 2009].

[TepekpbiBaeTcsl ¢ MOCTENMEHHBIM MEPEeX0A0M TOHKOCIOMCTHIMU TecUaHWKaMu BaHSIIIKWHCKOMN
CBUTHI, collepKallleil 0OpbIBKM MaKpOMEPHBIX paCTEHUIA.

OcTtaHoBka 2. KoiiBeHcKUiT Topu30HT (csioii 6). ToJICTOCIOUCThIe ECYaHUCThIC M3BECTHIKU
MoiHocThio 2,0 M. IlepermoaHeH IajJeoHTOJIOTMYECKMMM OCTaTKaMK Pa3IMIHOl OCHTOCHOI (hayHHI:
KopaJllaMu, OpaxruoroaamMmu, TPUIo0OUTaMu, OCTPAKOIaMU.

buiickuit ropuzoHT (ciiou 7—8). TeMHO-cepble TOJICTOCIOMCThIE KAaBEPHO3HBIE U3BECTHSIKU (puc. 12).
MomHocTs 3 M. [Topoasl comepxaT pa3IMIHy0 0eHTOCHYIO (hayHY (KOpaJiibl, OpaxruoIOIbl, TIeJSIIUIIONbI,
OCTPAaKOIIBI).

C 00/IBIINM TTEPEPHIBOM MEPEKPHIBACTCS OTJIOXKEHUSIMU CApraeBCKOTO TOPU30HTA BEPXHETO JeBOHA.
OTI0XKeHUST CPeTHETO AeBOHA SPOIMPOBAHBDI.

OcTtaHoBka 3. CapraeBCKuil ¥ JOMaHUKOBBII rOpU30HTHI. [1peacTaBaeHbl XapaKTepHbIMU TOMa-
HUKOUIHBIMU (hallusIMU; OUTYMMHO3HBIMU U3BECTHSIKAMU, IIEPECIaUBAIOIINMUCS C YIJIUCTO-IIIMHUCTBIMU
W KPEMHUCTBIMU clIaHLIaMU. BOIM3K rpaHulLibl ¢ OMIMCKUM TOpU30HTOM (ciioit 10) BCTpeyaroTcst KOITOHUU
pyro3 Megaphyllum paschiense Soshk.

B 0,5 M BbIIIIe TOJOLIBEI cCApraeBCKOIro TOPU30HTA OTMEYaAeTCsl 00TaThlii KOMIUIEKC OCTPAKO U KO-
HOIOHTOB (cM. puc. 11). IpaHuiia ¢ BbIIeaeKaIIMMUA OTIOXEHUSIMU TOMaHUKa ITOCTeIeHHas, IPOBO-
JIATCS IO KOHOIOHTaM 110 nosiBieHuto Palmatolepis punctata (Hinde).
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OcTtaHoBKa 4. [paHniia TOMaHUKOBOIO 1 MEHIBIMCKOIO TOPU30HTOB. [oHuaTtutel Manticoceras
intumescens Beyr.

MeHabIMCKMIT (MAHTUKOLIEPOBBIE CJIOM) M aCKbIHCKMIT (KPMKUTOBBIC CJIOM) TOPU3OHTHI, Hepac-
yjieHeHHbIe. [IpencraBiaeHbl CEpbIMU TOJCTOCAOMCTHIMU TJIOTHBIMU JOJOMUTU3UPOBAHHBIMU U3BECTHSI -
KamMu. BepxHsist yacTh aCKbIHCKOTO TOPU30HTA MOLIHOCTBIO 1,75 M COOTBETCTBYET KOHOJIOHTOBOI 30HE
linguiformis.

OcTtaHoBka 5. Ipanuna F/F. Ha rpanuiie mporcxonuT pe3kasi CMeHa JINTOJIOTMIECKOTO COCTaBa.
Ha u3BecTHsikax ¢paHa 3ajieraeT Mmayka TOHKOTO IepeciauBaHUsI TIMHUCTBIX U3BECTHSIKOB M XKEJIThIX
aJIeBPOJIMTOB U KpeMHe. 37ech 10 KOHOIOHTaM YyCTaHOBJIEH CTpaTUrpadruueckuii mepepblB, 0XBaThIBaIO-
Wi KoHOJOHTOBEIe TToa30HEI Early m Middle triangularis. B 0,03 M BbIIIe TMOIOIIBEI TePPUTCHHO-
KapOOHATHOI Mayku OOHapy>KeH OoraThlii KOMILIEKC KOHOAOHTOB Moa30HkbI Late triangularis. MolHoCTh
non3oHkI 0,3 M (cm. puc. 10).

Brimenexkaiue (pamMmeHCKME OTIIOXKEHMS 30HBI crepida (XeiaolepoBbie CJIOU) CIOXKEHBI YepeaoBa-
HHEM CBETJIO-CEPBIX TOHKOCIOUCTBIX U3BECTHSIKOB M TeppUTeHHO-KapOoHAaTHHIX Mavyek. [lopomabr 060-
raiieHbl KOHOZOHTaMu. MoOIIHOCTb 30HHI 8,2 M [AOpamMoBa u 1p., 1990].

Paszpes 3aBeplaeTcs TpelIMHOBATHIMA OKPEMHEHHBIMU M3BECTHSIKAMU C KOMILIEKCOM 30HBI
rhomboidea.

PA3PE3bl «<KYK-KAPAYK» N «<CUKA3A»

O3HaKOMJIEHHE C TIOTPAaHUYHBIMHU OTI0XEHUSIMU (PPAaHCKOTO 1 (paMEHCKOTO SIPYCOB 1 I€BOHCKOI
1 KAMEHHOYTOJIbHOI CUCTEM.

Ha p. Cukaza no ee mpaBoMy Oepery B pa3pO3HEHHBIX BBIXOAAX OOHAXXalTCSl TEPPUTEHHO-
KapOOHATHBIE OTJIOKEHHUSI 9MCCKOTO SIpyca HUXKHETO JI€BOHA, CPeIHE- U BEPXHEAEBOHCKIE KapOOHATHBIE
rmopoxasl. OT ye1hst pyd. Kyk-Kapayk BHI3 10 peke ITpaKTUIeCK! HeIIPEePhIBHO OOHAXKAIOTCS OTJIOKCHUSI
BepxHero ¢paHa, pameHa (puc. 13) u HuxKHero KkapooHa (puc. 14).

OcTtaHoBka 6. Paspe3 Kyk-Kapayk 1. BepxHsist yacTh acKbIHCKOro ropu3soHra. [IpencraBieHa
CBETJIO-CePbIMU MaCCUBHBIMU OPraHOT€HHBIMU KPUCTAINTIMYECKUMUI U3BECTHIKaMU. MOIITHOCTb HE MEHee
26 M [AGpamoBa, 1999]. B pa3pese MpPOKO pa3BUTHI IMH30BUIHbBIE IIPOCIION CO CKOILICHUSIMK OPaX1OIIO].
[Toponasi oboraiiieHbl OcTaTKaMu KpUHOUIEH. XapaKTepHO 0COOEHHOCThIO aCKBIHCKOTO TOPU30HTA B 9TOM
paspese gBisieTcsl IPUCYTCTBUE OCTPAKO, KaK OEHTOCHBIX, Tak U nejarndeckux (Ta6ma. 1). KoHogoHThI
XapaKTepHBbI 1 Toa30HbI Late rhenana u 3oHbI linguiformis (Bepxaue 4,0 m). HalineHsl Takoke ocTaTK1
nxrtrnodayHsl [AGpamosa, 1999].

[Morpannunblii ppaH-haMeHCKNI MHTEPBaJI IIPEACTaBIeH OPaXUOIMOAOBEIM PAKYIITHIKOM MOIII-
HocThio 0,7 M. bpaxronmoaoBbIl paKyIIHSIK CBETJIO-Cephliii pbIxJiblid. [Topoma B pa3Hoii cTerneHu obora-
1eHa KprHouAesIMU. BbIpaxkeHa CJIOUCTOCTh, 00YCI0OBICHHAss MHOTOKPATHBIM Yepe0BaHEM ITPOCJIOEB,
MepeIIoIHEHHBIX YWICHUKaMU KpUHOMAEH (KPUHOUIHBIN ITeCOK), M IIPOCJIOEB C OOJIBIIINM COASpXKaHNEM
opaxuonon (puc. 15). Huxxnue 0,1 M pakylIHsiKa COOTBETCTBYIOT BepXaM aCKbIHCKOTO ropru30oHTa. Bepx-
Hue 0,6 M MpuHaIexXaT 6apMUHCKOMY FTOPU30HTY (haMeHCKoro spyca. IpaHuia mexny ¢ppaHoM U da-
MEHOM TIPOXOAUT BHYTPU OpaxroOMOJI0BOI0O paKkylllHsIKa B ITOAOIIBE 0apMUHCKOIO TOPMU30HTA 10 OHO-
BpeMeHHOMY nosiBieHuI0 Palmatolepis triangularis Sann. u Parapugnax markovskii (Yud.) B oopasue K-1-d/2
(puc. 16).

Brli1ie 6apMHUHCKOTO pakylIHsIKa 3aJeraloT CBETI0-CePhbie CPETHECTOUCThIE PIXJIbie KPUHOMIHbBIC
MU3BECTHSIKM IToA30HbI Late triangularis. Ee moinocTs 0,4 M [Abramova, Artyushkova, 2004]. Beiiie o pa3pe-
3y IIOCJIeIOBATEIbHOCTh IIpephiBacTcs. [1epephiB B MOCIe10BaTeIbHOCTY paBeH MHTEPBaTy KOHOTOHTOBBIX
30H crepida — rhomboidea. [IepekpriBaroIrie OTIIOKEHUS COIepKaT KOHOMOHTHI 30HbI marginifera.
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OcTtaHoBka 7. OoHaxenue Kyk-Kapayk 2. PaconoxkeHo B 30 M BbIIIIe 110 peKe. PaKyIIIHSIK phix-
JIBI OpaxmoIogoBo-KpuHOMAHbINM. Ipannia F/F ¢ukcupyeTcss COBMECTHBIMI HaXOAKaMKU KOHOZOHTOB
Palmatolepis triangularis San. n 6paxuonon Parapugnax markovskii (Yud.) B oopazue K-11-C/3 (puc. 17).
Mo1rHoCTb 6apMHUHCKOTO TOPU30HTA B 3TOM OOHaxXeHUHU cocTapiseT 0,5 M. Brllenexaniye KppyHOUIHbIE
M3BECTHIKM COOTBETCTBYIOT 30HE marginifera.

OcTtaHoBka 8. B 500 m Hixe 1o p. Cuka3za pa3pe3 HapallnBaeTcsl BepxHe(paMeHCKIUMHU OTIIOXKE-
HUSMH. Myp3akaeBCKUIA TOPU3OHT (CIon 1—2): CJIOMCThIe M3BECTHSIKM, MHOTAA JOJIOMUTU3UPOBAaHHEIC
€ pa3HOOOpAa3HBIMU MaJeOHTOJIOTUYeCKUMU ocTaTKaMmu (TabJ. 2). MoiHocTb 15 M.

Kymrenrunckuii ropu3oHT (ciaou 2a—3). MomHocTs 7,5 M. HrkHSIg TpaHniia ropr30HTa YyCTaHAB-
JIMBAeTCs 110 TOSBJICHUIO KOHOOOHTOB Palmatolepis perlobata postera.

3aBepliuaetcst (paMEeHCKUI SIpYC OTIOXEHUSIMU JILITBUHCKOTO ropu3oHTa (ciou 4, 5, 6, 6 a). Ero
cJ1araloT MEJIKO3ePHMCThIE C1a00 TOJIOMUTU3MPOBAHHBIC U3BECTHSIKY C PEAKUMU KOHKPEIIUSIMU KPeMHEHA.
®ayHa pazHoobpasHas. 13 KoHOZOHTOB pYKOBOISIIMM BUIOM JIJIsI 3MTAHCKUX CJI0EB siBysieTcs Siphonodella
praesulcata (puc. 18). MomHocTb ropu3oHTa 10,7 M.

OcTaHoBKa 9. HizkHuit KapOoH, TYpHEHCKUIA Apyc, TYMEPOBCKMI rOpU30HT (cjion 66, 6B, 6T)
(puc. 19, 20). IIpoMmexyTouHOE TTOApPA3ALTICHNE MEXIAY I€BOHOM U KapOOHOM. JINTOIOTMYECKU OT/InYa-
€TCSI OT HIDKe- U BBIIIeJIeXKalluX OTIoKeHui. MiMeeT TpexuieHHoe neiaeHue. HykHsst ero yacThb (caou 66
u 6B) IO KOMILIEKCY (PayHbl OTHOCHUTCH ellle K (haMeHCKoMY sIpycy. B citoe 6 T o6HapyxeHa Siphonodella
sulcata. Crioit 6 B MOXET OBITh JIUTOJIOTUIECKUM peTiepoM TpaHuLibl. OH CI0KeH TEMHO-CepbIMU U3BECT-
KOBUCTBHIMHU IJTMHaAMK. B MHTEpBajie ryMepoBCKOI0 TOPM30HTa MOIIHOCTHIO 1,0 M IPOMCXOASIT 3HAYNUTEIb-
HbIe UBMEHEHMS B 3BOJIIOLIMU HECKOJIBKUX IPYIN (hayHbI (OCTpaKo, Opaxuorio, KOHOJOHTOB U APYTUX
HMCKOMaeMbIX) U (pJIOpbI (MUOCTIOP).

Bhliiie 3aeraloT U3BECTHSIKM MaJIeBCKOro ropu3oHTa (cyou 7—8). Pa3pe3 HapallimBaeTcs 10 CepIly-
XOBCKOTO sIpyca HUXHero KapooHa. Ha rpanutie TypHe 1 Bu3e 3a(puKCUpOBaH MepepbiB, MPOJOKUTEb-
HOCTb KOTOPOT'O OLIEHUBAETCS paBHOI MHTEPBay BEpXHEH 4aCTM KOCbBMHCKOTO TOPU30HTA TYPHE U HIX-
Heli yacTu Bu3e (pagaeBcKUit + 000pUKOBCKUI TOPU3OHTHI).

PA3PE3 «PAY39K»

Paspes «Ps1y3sik» sIBiIsIeTcsl OMTHUM M3 HEMHOTHUX ITOJTHBIX Pa3pe3oB (ppaHCKOro 1 (paMeHCKOTO SIpy-
coB BepxHero AeBoHa. OH pacroyioXXeH Ha mpaBoM Oepery p. Pay3axk, B 5 kM Boiiie 1. CapraeBo U sIBJsI-
€TCsI CTPAaTOTUIIOM CapraeBCKOro rOpM30HTA.

Paspes n3Becten ¢ 1930-x romoB. Ero usyyanu b.I1. Mapkosckuii, A.Il. TskeBa u op. JletanbHO
onucaH ¢ MmapkupoBkoii ciioeB A.H. Abpamosoii B 1985—87 rr. B 2009 r. Hamu cleiaHa HOBast MAapKUPOB-
Ka HIKHEW ToagoMaHUMKOBOM 4yacTu paspesa (ciaou 1—8). Ciou 15—23 COOTBETCTBYIOT MapKMPOBKE
A.H. AbpamoBoii (puc. 21).

OcTtaHoBKa 10. BepxHsist yacTh XKMBETCKOTO sipyca. MacCUBHO CJIOMCTHIE OPraHOIreHHO-IETPUTO-
BbI€ U3BECTHSIKM YeCIaBCKOro ropu3oHTa (cioii 1) (puc. 22). Kposis ciost apoaupoBaHa. PayHa — Ko-
paJljibl, CTPOMATOIIOPHI, OPaX1UOIOabl, MOJUTIOCKH.

KpsrHoBckmii ropu3oHT (cioun 2—4). C mepepbIBOM IepeKphIBACT MACCUBHO-CIOMCTHIE OPTaHOTeHHbIE
M3BECTHSIKM Y€CIaBCKOTo ropn3oHTa. OTCYTCTBYIOT OTJIOKEHUS MAIINCKOro ropu3oHTa. CIoXeH Iepe-
CJIaUBaIOIIMMUCS HEPOBHO HACTIOCHHBIMM MEPre/IsIMU, TJIMHAMU CEPOro LIBETa, IIMHUCTHIMUA M3BECTHSI -
KaMU C PEAKUMM IIPOCIIOSIMU U3BECTHIKOB C KOJIOHUSIMU cTpoMaTonop. Comep:KUT BKIIIOUEHUS U THe31a
JIUMOHUTA, ITUPHUTA.

MomrHocTs ropusonTa 4,7 M. MayHa — KOpaJuibl, CTPOMATOIIOPBI, OPaXMOITOAbI, MOJUTIOCKH, OCTpa-
KOZIbI, TCHTAKYJIUTHL.
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OctaHoBka 11. CapraeBckuii ropu3oHT (ciou 5—6). [opU30HT mpeacTaBieH TEMHO-CEPhIMU,
IMOYTU YEPHBIMU, TIOTHBIMU, OMTYMHHO3HBIMU U3BECTHIKAMU CPEIHECIIONCTHIMU, TIepeCIanBarOIIIMU-
€Sl C YepPHBIMU YTJAUCTBIMU caaHuamMu (puc. 23). MoluHocTs 3,55 M.

OcHoBY KoMILIeKkca (ayHbl COCTaBJISIIOT OpaxMOMOAbl, KOPaJJIbl, CTPOMATOIOPbI, TACTPOIIOIbI,
TOHUATUTHI, TEHTAKYJIUThI, OCTPAKOAbI, KOHOJTOHTHI.

OcTtaHoBKa 12. OcHoBaHIE TOMaHUKOBOTO Topru30HTa. COOTBETCTBYET MOMOIIBE C10s1 7 (puc. 24,
25). IpaHulia ¢ capraeBCKMM roprM30HTOM MOCTeNeHHas!, OTOMTA MO MOSIBJICHUIO XapaKTEPHOTO JJ15 OCHO-
BaHMS JOMaHMKa KOMILIeKCa KOHOIOHTOB 30HKI punctata, Opaxuorioj U TOHMAaTUTOB. JloMaHUK Mpe.-
CTaBJIEH TOJIIIEH CpelHe- M TOHKOIUIMTYATHIX TEMHO-CEPBIX U YEPHBIX OUTYMUHO3HBIX U3BECTHSIKOB
C YaCTBIMU IIPOCIOSIMU YITIUCTO-TJIMHUCTHIX M KPEMHUCTBIX CAaHIeB. MOITHOCTh TOPU30HTA COCTABIISIET
9,7 M. ®ayHUCTUYICCKYIO XapaKTePUCTUKY COCTABIISIIOT TEHTAKY/INUTHI, TOHUATUThI, KOHOJTOHTHI.

OcTtaHoeka 13. [lorpanuuHnslii ppaH-dameHckuit uHTepBai. CloxXeH OpaXxruoIoAOBbIM PaKyIl-
HSIKOM MaJioii MOITHOCTU (cjioit 21). MOIIHOCTh paKyIIHSIKa B pa3pe3e HalMeHbIas Mo CPpaBHEHUIO
¢ OCTaJIbHBIMU pa3pe3aMu U cocTaBisieT 0,6 M (puc. 26). [panuia dhpaHa u pameHa IpoBeecHa B ITOAOIIBE
OGapMuHcKkoro ropu3oHTa (B 0,17 M BbILLIE TTOAOLIBBI PAKYIIHIKA) MO MOSIBJACHUIO XapaKTePHOT0 KOMILIEK-
ca KOHOJOHTOB U OpaxuoMo/I.

OcTtaHoBka 14. MakapoBcKkuii Topu3oHT (ciiou 22—23). [IpencraBieH CBeTI0-CepbIMU, PO30BaTO-
CEepPBIMM CPEeIHEe- Y TOHKOCIOMCTHIMUA MEIKO3ePHUCTHIMU KPUHOMIHBIMU M3BeCTHSIKAMU. OTIOXEHUS
MaKapOBCKOI0 TOPM30HTA 3aJIeTaloT Ha 0ApMMHCKOM PaKYIIHSIKE CO CTpaTUrpaMuecKuM MepepbiBOM,
paBHBIM KOHOJOHTOBOI noa3oHe Late triangularis. @ayHa: OoMMHOYHBIE PYTO3bl, OpaX1OITOAbl, TOHUATUTHI,
KPUHOUIEN,, KOHOOHTHI, OCTPAaKO/bl, OCTATKHU PHIO.

Briiire B paspese npeacTaBieHa Bes (haMeHCKasl TT0Caeq0BaTeIbHOCTb.

PA3PE3 «AKKbIP»

OgHUM U3 TYYIITUX OOHAXXKEHU OpaxrMOTOIOBBIX PaKyITHIKOB rorpaHudyHoro F/F uHtepBasia sBis-
eTcs pa3pe3 AKKbIp. Pa3zpes pacrojioxkeH Ha mpaBoM Oepery p. 3uInM, B 6 KM Bbilie 1. Taii-AcTbl, B yCThe
py4. bonpmag Kunpepns. Ipanuna ¢panHa n ¢paMeHa 31eCh YyCTaHOBIIEHA BHYTPU OPaxmMoIOJ0BOIO
paKylIHsIKa B OCHOBaHMU O0apMUHCKOI'O TOPM30HTA, TIe (PUKCUPYSTCS OMHOBPEMEHHBIM IMOSIBICHUEM
KOHOAOHTOB Palmatolepis triangularis Sann. u 6paxuonon Parapugnax markovskii (Yud.) (puc. 27, 28).
[AGpamoBa, 1999; Abramova, Artyushkova, 2004]. O06111ast MOIITHOCTb Opax1MOITOA0BOIO paKyIITHSIKa B pa3-
pese coctaniseT 2,1 M. Bepxtaue 1,5 M oTHOCSATCS K 0apMUHCKOMY TOPM30HTY (haMeHCKOoTo sipyca. Hermo-
CPEICTBEHHO HIKE PaKYIIHIKOB 00HAXKEHBI CBETI0-CEPhIE TOJICTOCIIONCThIE KPUHOMIHO-0PaXoIIOAOBEIC
M3BECTHSKN aCKbIHCKOTO TOPU30HTA.

OcTtaHoBka 15. [lorpannyHslii ppaH-daMeHCKH MHTepBal. MeXbspycHasl TpaHULA B pa3pese
MpoBelieHa B mojaoliBe oopasiua A-b/2 (puc. 29). bapMUHCKUI1 TOPU30OHT CJIOKEH CBETIO-CEPhIM paKyIl-
HSIKOM C OTHOPOIHBIM U IJIOTHBIM CKOITIeHHEM Opaxuorion (oopasibl A-b/2, A-14a—A-18¢). CioucrocTh
B MOpojie IBHO He omnpeessieTcs. CBI3bIBaONINN pAKOBUHBI Opaxruoroj MaTPUKC COCTOUT B OCHOBHOM
13 MEJIKUX YIEHUKOB KpuHouaeh (puc. 29). [lepekpoiBaloTcst 0apMUHCKHME PAKYIITHIKA CBETJIO-CEPHIMU
TOHKOCJIOMCTHIMU KPMHOUIHBIMM U3BECTHIKAMM C MEeJIKMMU OpaxuoriogaMu. OTI0XeHMs MoA30HbI Late
triangularis B cTpaTurpadu4ecKoii ocaeaoBaTeIbHOCTH He YCTAaHOBIICHBL.
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