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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.
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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

18 July 20-25, 2011, Ufa, Sterlitamak, Russia



DEVONIAN AND LOWER CARBONIFEROUS TYPE SECTIONS OF THE WESTERN SOUTH URALS

Lemezinski
— - Zigan
g ||]I - Gabdyukovo
Yollld:  |otra- [ ]
a1 11]. 5 o T T -
gt\lllllo C:JllI . ol ]
St L. E |||1 '
[ [ ] AT T 1.
N === e Mendym  Mendym-2 Mendym-3 NI
%v,\,',\,;. Eﬁ""l’:_%- IIII .
— . [T
ol RS i S o .o R £ mmal
215 e - - = T el (Mmmu)
SleEET - i oS P o A e e = 4 |
ST Neerg : Zuyakovo L -T”J\Té‘r’: erP=X. 8|~ -
ol | 1 o3 : o L | " Ol . oo -l |
RIRET=]: T SN T - T = ?
TG ch-n1'|' . T T1- Elo[l] [ T=]. . T
LN ERET ] |ofTer |- . =T T=|- [
(Q_llll@, ‘—IllJ 1 ol 1= 2o [= |»:§‘.]_l . 1 .
s r—: "4y Pe= N S |
l N — =]: = T ol
[ 1 - [ T=]: Tel—] - =" ST
[ Ts & |- [—]. &= [T |-
[ 1 I 11 [&[m=|. = I
o [ [T
o N —_. .
P el - ) b
1T ]: - = T
Tel ] . [T~ T - [T
w3 f—J\:l; . .
3 LN (e EE g L
- ~[T&] |+ =[]. & I ]
= [ T1: [e[=]. & [LI |-
= [e]e]: £,
=l gl ==4- 2
= Q| I - © [ 1]
o= E[7EfL] i
(Y] - ¢ %R’r—r‘;r - [lll f
-] e Fri i =—I 1
o fﬁ;ﬁ_ 2 ="
T ]ITI ||—.] .
= BT 1=
=1 m| .
Q| T i [ —— =)
1 =l = Cro, [I=0] M b‘
= 3 =5 : T 11 T2 [ T1=13 a 10
[ = - .
OETS mllf‘ﬂj-: =] —_— | |
] — ] - — | —— L )|
TS e o = PO ——— O {6
= [m‘,| : [ — o
= oae BE= [ B
[ e s— = 1 Y
o T T s
A | | T N N

Puc. 8. ConocraBiieHue pa3pe30oB BepxHeIeBOHCKHX OTI0KeHmii (13 [AdpamoBa, 1999], c u3MeHeHnsAIMM)

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 t