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The Succession of Frasnian Conodont Assemblages in the Type Sections of
the Southern Timan-Pechora Province (Russia)
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ABSTRACT — A succession of 11 conodont assemblages, covering the entire interval of the Frasnian Stage, Uj ﬁer Devonian, is established
according to rqj?rence sections of Southern Timan (7 nortfea;tem East European Platform). The conodont assemf iges are correlated with the
regional stages. The Lower Frasnian assemblages characterize shallow-water lithofacies and are based on the evolution of Ancyrodella and Polygnathus.
7%@ Mida’i and Upper Frasnian assemblages are established in the sections of slope and basinal lithofacies, with palmatolepids prevailing. The
levels of the greatest changes of conodont assemblages are determined. Problems, arising in correlating the Timan-Pechora succession with the
Standard Frasnian conodont Zonation, as well as with the Montagne Noire zonation, are discussed.

RIASSUNTO — [La successione delle associazioni a conodonti frasniani nelle sezioni tipo della parte meridionale della Privincia del
Timan-Pechora (Russia)] — Nelle sezioni di riferimento del Timan meridionale (parte nord-orientale della Piattaforma dell’Est europeo) viene
individuata una successione di undici associazioni a conodonti, che coprono l'intero Frasniano, Devoniano superiore. Tali associazioni sono correlate con
le unita cronostratigrafiche regionali. Le associazioni del Frasniano inferiore sono tipiche di ambienti di acqua bassa e sono basate sull'evoluzione dei
generi Ancyrodella e Polygnathus. Le associazioni del Frasniano medio e superiore sono invece di ambiente jz scarpata o di bacino, con una prevalenza
di palmatolepidi. Sono stati individuati i livelli corrispondenti alle maggior: variazioni nelle associazioni a conodonti. Vengono discussi i problemi legati
al tentativo di correlare la successione del Timan-Pechora con la Biozonatura Standard del Frasniano e con la biozonatura della Montagne Noire.

INTRODUCTION

The Timan-Pechora (TP) Basin occupies the
northeastern margin of the East European Platform. It
is located between the Timan Ridge and the Urals.
Various Frasnian lithofacies are developed here: terri-
genous and carbonate-clay deposits OfP shallow-water
shelf, reefs, banks, sediments of deeper intra — shelf
basins — bituminous thin-bedded carbonate and
siliceous-carbonate rocks of “domanikoid” type, clay
and carbonate sequences of shallow shelf lateral growth.
The Frasnian conodont assemblages are represented by
shallow-water — polygnathid — and deep-water (slope
and depression facies) — palmatolepid — biofacies. Tﬁe
standard Frasnian conodont zonation (Ziegler, 1962,
1971) has been used in the region (Ovnatanova, 1978;
Ovnatanova & Kononova, 1984; Khalymbadzha,
1981; Ovnatanova & Kuzmin, 1991; Menner et al.,
1992, Khruscheva & Kuzmin, 1996) for a long time,
with inconsiderable changes in the lower Frasnian,
where the local zones, Ancyrodella rotundiloba (= Lower
asymmetrica) and Polygnathus timanicus (= Middle +
Upper asymmetrica), were established. Those, who use
the revised version of the zonation (Ziegler & Sandberg,
1991), encounter difficulties that are due to the
peculiarities of facies of the section in the lower Frasnian
Stage, as well as to the diagnosis and range of the zonal
species, Palmatolepis hassi Muller & Muller, Pa. jamieae
Ziegler & Sandberg. Direct correlation of Timan —

Pechora conodont assemblages with the standard
Frasnian Zonation was not always possible. It was
necessary to develop a detailed stratigraphic succession
of local Frasnian conodont assemblages, assigned to
the regional stratigraphic chart, and to correlate these
with the current zonal scales. This paper deals with the
stratigraphic succession of conod}())nt assemblages in
sections of mostly deep-water deposits (Palmatolepis
biofacies), except B(I)r the lowermost beds of the Frasnian
Stage, where it is represented only by the polygnathid
bio%acies. To study this, the sections of boreﬁoles (1003,
1B, 3B, 2023, 2068) and outcrops (in the Ukhta,
Yarega, Chut’, Domanik, Lyaiol, and Vezha-Vozh
rivers) in the Ukhta Region, Southern Timan, were
chosen (Text-fig. 1). These include the stratotypes of
most of the Timan Frasnian regional stages. Consi-
derable parts of the sections are composeg of basinal
(domanikoid) facies rocks with rich conodont
assemblages. The uppermost Frasnian Stage is
re{)rescntcd all over the Ukhta region by shallow-water
sulphate-clay-carbonate deposits with scarce conodonts
(Polygnathus biofacies). To characterize the succession
of conodont assemblages in this interval, the data on
conodonts from slope and basinal facies deposits,
exposed in boreholes of the adjacent Tebuk-Viss
Region, which is situated 60 km northeast of the town
of Ukhta, were used.

Thus, a succession of conodont assemblages,
covering the entire Frasnian Stage (TP-1-XI), correlated
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Text-fig.

1 - The geological map of the Ukhta Region. Inset map shows location of Ukhta city as well as Bagan and Tebuk-Vis regions.
Timan and Ust —Yarega formations outcrops at the area of the Vodny Settlement —Yarega River.

Outcrops A, B, C (= outcrops 18, 13A, and 14 in Yudina & Moskalenko, 1997); Outcrop A (= 18) -right bank of the Ukhta
River, 0.3 km below the Neft'iol’ Creek mouth; Outcrop B (= 13A) - right bank of the Ukhta River, 0.8 km below the Polovinnyi
Iol’ Creek mouth; Outcrop C (= 14) - right bank of the Ukhta River, 0.5 km above the Yarega River mouth; Outcrop D (= 16k
in Yatskov & Kuzmin, 1992) - right bank of the Yarega River, right tributary of the Ukhta River, at 3.3 km from the mouth;
Outcrop E (= 16 in Yudina & Moskalenko, 1994) - Vodny Settlement area, right bank of the Yarega River, right tributary of the
Ukhta River, at 3.0 km from the mouth;

1-13 - the studied by conodonts outcrops and quarries of the Domanik Formation near the town of Ukhta.

Outcrop 1 (= outcrop 7 in Yudina & Moskalenko, 1994) - the left bank of the Chut’ River, tributary of the Ukhta River,
immediately above the new highway bridge; Outcrop 2 (= 15b in Bogoslovskyi, 1969) - the Chut’ River, right bank, at 5.5 km
above the highway bridge; Outcrop 3 (= 15¢ in Bogoslovskyi, 1969) - the Chut’ River, right bank, at 2-3 km above the bridge;
Outcrop 4 (= 28) - the Chut’ River mouth, left bani; Outcrop 5 — “Bogatskogo” quarry; Outcrop 6 - the quarry at the old road
to the Chut'River; Outcrop 9 (= outcrop 39 in Bogoslovskyi, 1969) - left bank of the Ukhta River, at 500m berl):)w the Krokhal’
Creek mouth; Outcrop 10 - left bank of the Domanik River, tributary of the Ukhta River, quarry, 0.5 km from the mouth;
Outcrop 11 (= 21 in Yudina & Moskalenko, 1994) - right bank of the Domanik River, 0.5 km from the mouth; Outcrop 12 - left
bank OF the Ukhta River, at the hospital of Shudayag Settlement; Outcrop 13 - road and water intake cuts above Shudayag
Settlement, left bank of the Ukhta River.
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with local and regional units of the TP Basin, was
developed. We consider this a preliminary stage in the
development of a local conodont zonation . Moreover,
an attempt was made to preliminarily correlate the local
assemblages with the standard Frasnian zonations:
former (Ziegler, 1962, 1971) and revised (Ziegler &
Sandberg, 1990), and with the Montagne Noire
zonations (Klapper, 1989; Klapper & Foster, 1993).

STRATIGRAPHIC SETTING

The Frasnian stratigraphy of Southern Timan is
discussed in a number O(P publications (Lyashenko,
1956; Fokin, 1977; Kushnareva & Raskatova, 1980;
Khalymbadzha, 1981; Menner ez al., 1992; Ovnata-
nova, 1978; Ovnatanova & Kuzmin, 1991; Kuzmin,
1995, 1998; Kuzmin & Ovnatanova, 1989). Several
most important Frasnian outcrops of the Ukhta
Frasnian deposits are described in the Guide (Yudina
& Moskalenko, 1997). Their correlation with the
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sections studied in this paper, is shown in the legend
to Text-fig. 1.

Seven regional stages are distinguished in the TP
Frasnian deposits (upwards): Timanian, Sargaevian,
Domanikian, Vetlasyanian, Sirachoyian, Evlanovian,
and Livnyian. In the shallow-water écies sections, the
Sargaevian Regional Stage is correlated with the Ust'-
Yarega Formation, the Evlanovian and Livnyian
Regional Stages — with the Ukhta Formation. In the
slope and basinal facies deposits, the Vetlasyanian,
Sirachoyian, and lower Evlanovian Regional Stages are
correlated with the Lyaiol Formation, the middle
Evlanovian stage — with the Sed’yu Formation.

CONODONT FAUNA

The Timan and Ust’-Yarega Formations (Timanian
and Sargaevian Regional Stages) in the Ukhta Region
are composed of the shallow-water facies deposits —
siltstone and clay with rare limestone beds, containing
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Text-fig. 2 - Distribution of key Conodont species in the Timan and Ust —Yarega Formation sections.
Legend: 1 - clay; 2 - siltstone; 3 - sandstone; 4 - limestone.
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brachiopods, ostracodes, and conodonts (Text-fig. 2).
The Timan Formation (up to 150 m thick) is sub-
divided into two members: lower (up to 60 m) and
upper (up to 90 m). We draw the boundary between
the Timan and Ust’-Yarega formations at the base of
bed 2 in outcrop C (Text-fig. 2). The Ust-Yarega
Formation is subdivided into three units: lower (15
m), middle (20 m) and upper (5 m). The TP-0
conodont assemblage is deﬁneci) at the top of the Lower
Timan member (borehole 1-B, depth 239.5-241 m).
This contains only Polygnathus xylus Stauffer and Po.
alatus Huddle. The assemblage is assigned to the
Givetian time according to the %ocation of the section
and the absence of typical Frasnian forms.

The TP-I assemblage is reported from the Upper
Timan and the lowermost Ust’-Yarega formations
(Text-fig. 2, outcrops A, B and the lowermost outcrop

olygnathids, including Polygnathus xylus Stauffer, Po.
E/ez 7 Stauffer, Po. angustz'ﬂus You{lgquist, Po. aff.
angustidiscus sensu Klapper & Lane, 1985; Po. pennatus
Hinde, and in the upper part of the interval — Po.

osterus Kuzmin and Po. [jaschenkoi Kuzmin appear.

he lower boundary of the Frasnian Stage is drawn
aEproximately, conditionally at the boundary between
the Lower and Upper Timanian members. This
problem needs to be specified.

The TP-II assemblage is identified in the outcrops
of the Ukhta and Yarega rivers, covering the mid(ﬁe
Ust’-Yarega Formation (Text-fig. 2, outcrops D, E).
Representatives of the genera Ancyrodella (Ad. alata
Glenister & Klapper, Ad. africana Garcia-Lopez, Ad.
rugosa Branson & Mehl, Ad. recta Kralick, Ad.
rotundiloba ? (Bryant), and Mesotaxis (M. asymmetrica
(Bischoff & Ziegler), M. falsiovalis Ziegler, Sandberg

C). It contains numerous late Givetian - Frasnian

& Bultynck, M. costalliformis Ji) appear in this

EXPLANATION OF PLATE 1

Figs. 1-2 - Polygnathus timanicus Ovnatanova.
1) Upper view, Chut River, outcrop 7A, sample 1, No.40/525, x 90;
2)lower view, borehole 2051, sample 1, No.40 /526, x45, Domanik Formation, Lower member.

Fig. 3 - Polygnathus xylus Stauffer. Upper view, Chut River, outcrop 1, sample 94, No.40/527, x 85, Domanik Formation,
Lower member.

Fig. 4 - Polygnathus pseudoxylus Kononova, Alekseev, Barskov & Reimers. Upper view, Chut River, outcrop 1, sample 94,
No.40/528, x 70, Domanik Formation, Lower member. :

Fig. 5 - Polygnathus praepolitus Kononova, Alekseev, Barskov & Reimers. Upper view, Ukhta River, left bank, outcrop 9,
sample 2, No.40/529, x 70, Domanik Formation, middle member.

Fig. 6 - Polygnathus webbi Stauffer. Upper view, Ukhta River, left bank, outcrop 9, sample 3, No.40/530, x 70, Domanik
Formation, middle member.

Fig. 7 - Polygnathus krestovnikovi Ovnatanova. Upper view,outcrop 1906, bed 13, No. 40/ 531, x 27, Lyaiol Formation,member
2.

Figs. 8-9 — i’o[ygnat/ms uchtensis Ovnatanova & Kuzmin. Upper view, Chut River, outcrop 7k, sample 1. 8) No.40/531, x 55; 9)

0/532, x55.

Figs. 10-11 - Polygnathus vjalovi Zvereva. Upper view, borehole 2023, sample 1B, 1A, No. PIN 4551- 29, 30, x 40, Domanik
Formation, Lower member.

Fig. 12 = Polygvgathm lodinensis Polsler. Upper view, Vezha-Vozh River, outcrop 9, sample 2a, No 40/ 533, x 80, Lyaiol Formation,
member 2.

Fig. 13 - Polygnathus subincompletus Ovnatanova & Kononova. Upper view, Lyaiol River, outcrop 1359, bed 1, No 40/534, x
80, Lyaiol Formation, member 4.

Fig. 14 ~ Polygrgatbz: macilentus Kuzmin. Upper view, Lyaiol River, outcrop 1360, sample 1, No 40/535, x 70, Lyaiol Formation,
member 4.

Fig. 15 - Polygnathus brevis Miller & Youngquist. Upper view, Lyaiol River, outcrop 1359, bed 1, No 40/536, x 55, Lyaiol
Formation, member 3.

Fig. 16 - Pzzlmtlz)to/epis gutta Kuzmin. Upper view, borehole 2051, sample 1, No.40 /537, x45, Domanik Formation, Lower
member.

Figs. 17-18 - Palmatolepis keyserlingi Kuzmin. Upper view, Chut River, outcrop 1, sample 97, No.40/538-539, 17 -x 70, 18 —x 30,
Domanik Formation, Lower member.

Fig. 19 - Palmatolepis orbicularis Ovnatanova & Kuzmin. Upper view, borehole 2023, sample 5, PIN 4551- 66, x 40, Domanik

Formation.
Figs. 20-21, 23-24 - Palmatolepis punctata (Hinde). Upper view;
20) Upper view; Chut river, outcrop 2, No 40/539, x 50;
21) Upper view; Ukhta river, left bank, outcrop 9, sample 1, 40/540, x 55;
23) Upper view; outcrop 1905, No 40/ 541, x 45;
24) Upper view; unusual hugh specimen, Ukhta river, left bank, outcrop 9,sample 1, x 60, No.40/542,Domanik
Formation.

Fig. 22 - Palmatolepis domanicensis ? Ovnatanova. Upper view, Chut river, outcrop 2, sample 6, No 40/543, x 45, Domanik
Formation, middle member.

Fig. 25 - Palmatolepis hassi Miiller & Miiller s.1. Upper view, borehole 2021, sample 6a, No 40/544, x 50. Domanik Formation,
middle member.

Fig. 26 - Palmatolepis ljaschenkoae Ovnatanova. Upper view, quarry 13, No. 40/545, x 70. Domanik Formation, upper member.
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Text-fig. 3 - Distribution of key Conodont Species in the Domanik Formation sections.
Legend: 1 = clay; 2 = limestone; 3 = limestone of domanikoid type; 4 = limestone with chert; 5 = carbonate concretions; 6 =
levels where conodonts are found. Abbreviations: Ad.= Ancyrodella, Ag.= Ancyrognathus, Kl.= Klapperina, M.= Mesotaxis,

Oz.= Ozarkodina, Pa.= Palmatolepis.

assemblage. Polygnathus xylus, Po. webbi and Po.
angustidiscus are also present .

The composition of the TP-III assemblage from the
upper Ust-Yarega Formation (Text-fig. 2, outcrops E
and 1 at the Yarega and Chut’ rivers) points to the
basin’s further deepening. It is characterized by the
appearance of Palmatolepis transitans Miiller, Mesotaxis
bogoslovskyi Ovnatanova & Kuzmin, and the presence
of Ancyrodella alata, A. africana, Mesotaxis asymmetrica,
M. faZowz/is, M. costalliformis, Klapperina ovalis (Ziegler
& Klapper), Polygnathus webbi and Po. angustidiscus.

Conodonts from the overlying Frasnian deposits
(Domanikian, Vetlasyanian, Sirachoyian, lower
Evlanovian regional stages) are defined from the basinal
and slope facies deposits.

Conodonts of the Domanik Formation were studied
in detail in outcrops and cores (Text-fig. 3). The
Domanik Formation is represented by intercalations
of dark-gray thin-bedded laminated limestone, siliceous
limestone, chert, bituminous shale, and rare marker
beds of clay. The lower boundary of the Domanik
Formation is drawn at the top of the marker limestone
bed with the ammonoid of Komioceras stuckenbergi
(Holz), upper - at the top of the uppermost thick
limestone bed, overlain by the Vetlasyan Formation
clay.

In full sections of boreholes, the Domanik
Formation is determined to be subdivided into three
members, with which the known outcrops at the

Yarega, Chut’, Ukhta, Domanik, and Lyaiol rivers are
correlated (Text-fig. 3). The lower member is 22 to 24
m , the middle member - 17 to 22 m, the upper
member - 20 to 23 m, thick.

The TP-IV conodont assemblage occurs in the lower
member and in the basal clay bed of the middle
member. It is characterized by the appearance of
Palmatolepis punctata (Hinde) above the lower
boundary of tﬁ)e formation, and still slightly above -
Ancyroag/la gigas Youngquist, Palmatolefis gutta
Kuzmin, Mesotaxis johnsoni Klapper, Polygnathus
timanicus Ovnatanova and Po. vjalovi Zvereva. Meso-
taxis asymmetrica, M. ﬁzl:z'm/a/z's, and Palmatolepis
transitans are associated species, continuing from the
underlying TP-III asseml}))lage. Of the poFygnathids,
Polygnathus brevilamiformis Ovnatanova and Po. strictus
Kuzmin & Yurchenkova appear, while Polygnathus xylus
and Po. webbi persist. The basal clay bed of the middle
member contains Klapperina ovalis, Mesotaxis falsiovalis
and Palmatolepis punctata. Above, the representatives
of Mesotaxis disappear, and Palmatolepis prevails in the
assemblage.

The 'IgP-V assemblage occurs in the middle member
of the Domanik (except for the basal clay bed) and is
recognized in a number of outcrops (1, 2, 3, 4) in the
lower reaches of the Chut’ River, in the quarries and
outcrops near the Ukhta River, below the Chut” and
Krokhal’ rivers mouth (outcrops 5, 6, 9), at the Ukhta
River near the hospital of the Shudayag Village (outcrop
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12), at the Domanik River (outcrops 10, 11), and
in boreholes 2068, 1003, 3B. TP-V is distinguished
by the first appearance of Ancyrodella curvata Branson
& Mehl, Ancyrognathus ancyrognathoideus (Ziegler),
Ag. primus ]i, Palmatolepis ?olﬂemica Klapper & Fos-
tet, Pa. orbicularis Ovnatanova & Kuzmin, Pa. spinata
Ovnatanova & Kuzmin, Pa. domanicensis Ovnatanova,
and Ozarkodina trepta Ziegler. Palmatolepis punctata
and Pa. transitans occur together with this assemblage.
Mesotaxis representatives are entirely absent. Polygna-
thids are represented by Polygnathus webbi, Po. xylus,
Po. brevilamiformis, as well as by the first appearance
of Po. uchtensis Ovnatanova & Kuzmin and Po.
lodinensis Polsler.

The upper member of the Domanik Formation,
well distinguished in borehole sections, was little
known in outcrops until recently. Particular parts of
the upper member were exposed and became accessible

on the right bank of the Ukhta River below the
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Domanik River mouth at the ski depot only after the
excavation had been carried out in the process of the
water intake construction at the Ukhta River above the
Shudayag Village and the road building within the
village.

'Ighe section of the upper member is (upwards): 1 -
clay (3-4 m), 2 - interbedded siliceous limestone,
limestone, and bituminous shale (4 to 6 m), 3 - clay
with thin limestone interbeds (up to 4.5 m), 4 -
limestone, siliceous limestone with carbonate
concretions, rarely - bituminous shale (6 to 8 m). The
TP-VI conodont assemblage is reported from bed 2. It
contains Ozarkodina nonaginta Klapper, Kuzmin &
Ovnatanova, while Palmatolepis spinata and Pa.
bohemica, common below in TP-V, are absent. Ancyro-
gnathus ancyrognathoideus, Pa. orbicularis, Pa. punctata,
and Pa. domanicensis persist from below.

The next, TP-VII assemblage is assigned to the upper
carbonate bed 3 (Text-fig. 3). Upwargs from the bed’s
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Text-fig. 4 - Distribution of key Conodont Species in the Lyaiol Formation.
Abbreviations: Pa.= Palmatolepis, Ad.= Ancyrodella, 1.= Icriodus.
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base, Palmatolepis aff. proversa Ziegler, P proversa
Ziegler, and at the top - Pa. amplificata Klapper, Kuz-
min, & Ovnatanova, Pa. mucronata Klapper, Kuzmin
& Ovnatanova and Pa. ormistoni Klapper, Kuzmin &
Ovnatanova, appear.

Conodont assemblages from the Upper Frasnian
are identified from Lyaiol Formation outcrops (the
Lyaiol, Vezha-Vozh rivers; Text-fig. 4) and tlse core
2068. The Lyaiol Formation consists of four members,
differing in the ratio of interbedded carbonate and clay
rocks. The deposits of the lower members 1 and 2
belong to basinal facies, and members 3 and 4 - to
slope %acies. In clay member 1 (Vetlasyanian regional
stage - 18 to 30 m), Palmatolepis plana Zieg%er &
Sandberg , Pa. proversa, Pa. amplificata, Pa. punctata,
Pa. cf. orbicularis, Pa. kireevae, Ancyrodella gigas and
Polygnathus brevilamiformis are reported from carbonate
interbeds. This association is similar to the TP-VII
assemblage.

The TP-VIII assemblage is identified from the
carbonate member 2 and the lowermost beds of the
carbonate-clay member 3 (the Sirachoyian regional
stage). This contains Ancyrognathus triangularis
Youngquist and palmatolepids (prevailing): Palmatolepis

elegantula Wang & Ziegler and Pa. ederi Ziegler &
Sandberg. From the middle bed of member 2 -
Palmatolepis semichatovae Ovnatanova, Pa. timanensis
Klapper, Kuzmin & Ovnatanova, and Pa. anzhelae
Khruscheva & Kuzmin appear (Text-fig.4). Palmatolepis
plana, P kireevae, Pa. ormistoni, Pa. amplificata, etc.
are also present.

The TP-IX assemblage characterizes the
considerable part of member 3 and the clay-carbonate
member 4 (the lower Evlanovian regional stage). In
the uppermost part of member 3, Palmatolepis gyrata
Kuzmin & Meﬁanikova, Pa. foliacea Youngquist, Pa.
subrecta Miller & Youngquist, and Pa. hassi s.s. occur.
Above the base of member 4, Pa. jamieae Ziegler &
Sandberg, Pa. nasuta Muller, and Pa. orlovi Khruscheva
& Kuzmin, appear. Palmatolepis elegantula, P
amplificata etc. are also present (Text-fig. 4). The
absence of Pa. semichatovae in TP —IX is typical, whereas
Ancyrodella nodosa, Ad. ioides, Ancyrognathus amana,
anc?/ Icriodus interjectus Kuzmin & Ovnatanova are rare.
The slope facies is characterized by the appearance of
various polygnathids in TP-IX: Polygnathus lodinensis,
Po. brevis Miiller & Youngquist, Po. politus Ovnatanova,
Po. macilentus Kuzmin, Po. alvenus Ovnatanova &

EXPLANATION OF PLATE 2

Figs. 1-2 - Palmatolepis spinata Ovnatanova & Kuzmin. Upper view;
1) quarry 12, No.40/ 546, x 75;
2) Ukhta river, left bank, outcrop 9, sample 1, No.40/ 547, x 75, Domanik Formation, Middle member.
Figs. 3-4 - Palmatolepis ljaschenkoi Ovnatanova. Upper view;
3) quarry 13, No. 40/548, x 80. Domanik Formation, upper member;
4) Vezha-Vozh River, outcrop 735, sample k -6, No. 40/549, x 80. Lyaiol Formation, member 2.
Fig. 5 - Palmatolepis barba Ziegler & Sandberg. Upper view, Vezha —Vozh river, outcrop 735, sample k -6, No. 40/550, x 55. Lyaiol
Formation, member 2.
Fig. 6 - Palmatolepis mucronata Klapper, Kuzmin & Ovnatanova. Upper view, quarry 12, No. 40/551, x 28 .Domanik Formation,

upper member.

Figs. 7, 10 - Palmatolepis amplificata Klapper, Kuzmin & Ovnatanova. Upper view, Vezha —Vozh river, outcrop 8, No. 40/552,553, x 55.

Lyaiol Formation, member 2.

Fig. 8 - Palmatolepis semichatovae Ovnatanova. Upper view, Vezha —Vozh river, outcrop 735, sample k -6, No. 40/554, x 70. Lyaiol
Formation, member 2.

Fig. 9 - Palmatolepis kireevae Ovnatanova. Upper view, Vezha —Vozh river, outcrop 9, sample 5, No. 40/555, x 70. Lyaiol Formation,
member 3.

Fig. 11 - Palmatolepis subrecta Miller & Youngquist. Upper view, Vezha —Vozh river, outcrop 9, sample 5d, No. 40/556, x 48. Lyaiol

Formation, member 3.

Fig. 12 - Palmatolepis aff. subrecta Miller & Youngquist. Upper view, Vezha —Vozh river, outcrop 9, sample 5 d, No. 40/557, x 48.

Lyaiol Formation, member 3.

Fig. 13 - Palmatolepis jamieae Ziegler & Sandberg. Upper view, Vezha —Vozh river, outcrop 10, bed 7, No. 40/558, x 55. Lyaiol

Formation, member 4.

Fig. 14 - Palmatolepis orlovi Khruscheva & Kuzmin. Upper view, Vezha —Vozh river, outcrop 10, bed 7, No. 40/559, x 55. Lyaiol

Formation, member 4.

Fig. 15 - Palmatolepis gyrata Kuzmin & Melnikova. Upper view, Vezha —Vozh river, outcrop 9, sample 2a, No. 40/560, x 70. Lyaiol

Formation, member 3.

Fig. 16 - Palmatolepis muelleri? Klapper & Foster. Upper view, Vezha —Vozh river, outcrop 9, sample 2a, No. 40/561, x 48. Lyaiol

Formation, member 3.

Fig. 17 - Palmatolepis ederi Ziegler & Sandberg. Upper view, Vezha —Vozh river, outcrop 735, sample k -6, No. 40/562, x 70. Lyaiol

Formation, member 2.

Fig. 18 - Palmatolepis timanensis Klapper, Kuzmin & Ovnatanova. Upper view, Vezha —Vozh river, outcrop 735, sample k —6, No.

40/563, x 85. Lyaiol Formation, member 2.

Figs. 19-20 - Palmatolepis foliacea Youngquist. Upper view, Vezha —Vozh river, outcrop 10, bed 7; 19) No. 40/564, x 60. 20) 40/564, x 70,

Lyaiol Formation, member 4.
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Kononova, and Po. subincompletus Ovnatanova &
Kononova.

The appearance of Palmatolepis juntianensis Han
and Pa. cf. rhenana Bischoft & Ziegler in the uppermost
part of member 4 of the Lyaiol Formation allows us to
assign these beds, as well as the overlying Sed’yu clay
sequence (with the Upper Evlanovian spore assemblage)
to the following assemblage (TP-X).

The stratigraphic range of conodont assemblage X
is mainly correlated with the upper Evlanovian regional
stage. A more detailed characterization of its com-

osition is made in the sections of slope and basinal
Facies from the boreholes of the Tebuk-Viss Region
(Kuzmin et al., 1998). Thus, the borehole 909 (depth
1817-1823 m) contains Palmatolepis juntianensis, Pa.
rhenana, Pa. subrecta, Pa. cf. nasuta, Pa. praetriangularis
Sandberg & Ziegler, and Polygnathus macilentus .

The uppermost Frasnian conodont assemblage TP-
XI seems to be correlated mainly with the Livnyian
regional stage. It is identified in boreholes 881 (depth
1716-1722 m) and 888 (depth 1815-1817 m) in the
Tebuk-Viss Region by the following association:
Palmatolepis linguiformis Miiller, Pa. subrecta, Pa.
boogaardi Klapper & Foster, Pa. rhenana, Pa. rotunda
Ziegler & SandEerg, Ancyrodella ioides, and Polygnathus
macilentus.

Above, in the Tebuk-Viss sections, the conodont
assemblages belonging to the lower Famennian
Palmatolepis trianguiris to Lower crepida zones are
identiﬁetf.p

The TP-X-XI assemblages are identified also in
boreholes drilled in the Bagan area in the northern part
of the TP Basin (Kuzmin & Melnikova, 1991).

N.S. OVNATANOVA, A.V. KUZMIN, V.V. MENNER

The distribution of the most important species of

the TP-I-XI conodonts is given in Text-fig. 5.

CORRELATION OF THE LOCAL T-P CONODONT
SUCCESSION WITH OTHER ZONATIONS

The correlation of the succession of local
assemblages from the TP Basin with the former (Ziegler,
1962, 1971) standard zonal scale of the Frasnian Stage
is as follows: TP-I, II, I1I are correlated with the Lower
asymmetrica Zone, TP-IV — with the Middle + Upper
asymmetrica zones. TP-V, VI probably belong to the
“unzoned” interval after Mesotaxis disappears, and the
TP-VII interval possibly correlates with the Ancyro-
gnathus triangularis Zone. The TP-VIII assemblage is
correlated with the Lower gigas Zone by the presence
of Palmatolepis semichatovae, TP-IX and X - with the
Upper gigas Zone, and TP-XI - with the Uppermost
gigas Zone.

The correlation with the revised standard Frasnian
zonation (Ziegler & Sandberg, 1990): TP-I-II - Early-
Late falsiovalis Zone; TP-1II - transitans, TP-1V -
punctata; the correlation of TP-V-VIII with the zonal
interval hassi-jamieae-Early rhenana is uncertain; TP-
IX, Xis corre[gted with the Late rhenana Zone, TP-XI
- with the linguiformis Zone.

Some years ago we began cooperating with Professor
G. Klapper, who developed a zonation for the
Montagne Noire sequence (MN zones 1-13, (Klapper,
1989, Klapper & Foster, 1993). The MN zonation was
later integrated with a composite standard developed
from graphic correlation. The first attempt to use the
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zonation for the TP Basin was made by Klapper,
Kuzmin, & Ovnatanova (1996). It is now necessary to
revise some of those conclusions. This is mainly due to
the fact that specimens identified as Palmatolepis
domanicensis in strata equivalent to MN 10-lower 11
(upper Domanik —Lower Lyaiol) are not the same as
the true Palmatolepis domanicensis , which is restricted
to the Middle Domanik (equivalent to MN Zone 6;
rare specimens including the holotype of the species).
The higher specimens from the Upper Domanik and
Lower L aioﬁ] should be identified as Pa.plana in a
restricte! sense. With these change being taken into
consideration, the correlation of local TP-I-XI
assemblages with the MN zonal scale is as follows: TP-
Iis correﬁated with MN-1, 2, TP-II with MN-3, TP-
III with MN-4, TP-IV with MN-5, TP-V with MN-
6, TP-VI with MN-7; TP-VII is approximately
correlated with the MN-8-10 interval. The correlation
of TP-VIII with MN-11, TP-IX with MN-12, and TP-
X, XI with MN-13 is established without any doubt.

CONCLUSIONS

1. The study of Frasnian conodonts in the reference
sections of the Southern Timan and adjacent areas
made it possible to establish a succession of 11
assemblages (TP-I-XI). Further, it provides the basis
for a Frasnian zonal scale of the TP Basin, which
can be then correlated with the regional stages.

2. In the Southern Timan sections, the level with shar
changes of conodont composition is associated witE
the disappearance of Mesotaxis from the middle part
of the Domanik Formation. Several local assem-
blages, that seem to be correlated with the “unzoned”
interval of the former standard zonal scale, are
distinguished above this level. The upper level of
change in the conodont assemblages  1s assigned to
the top of the Domanik Formation; here,
Palmatolepis with a long lateral lobe appears. The
nomenclature of this conodont group should be
specified.

3. The “unzoned” interval and Ancyrognathus tri-
angularis of the former zonal scale, appear most
questionable for current zonations. In correlating
with the revised standard Frasnian zonal scale, the
greatest difficulties arise in the hassi-jamieae zonal
interval. When correlating with the Montagne Noire
zonal scale, the correlation of the Timan local
assemblages with the MN-8-10 interval should be
specified and further studied in detail.

ACKNOWLEDGEMENTS

In the process of studying the Timan collections, the authors
had the possibility to discuss the material with their colleagues:
G. Klapper, . Bultynck, W. Ziegler, M. House, R.T. Becker, and

L. Kononova. In addition to the authors’ own collections, a part of
the material was provided by V.S. Yudin, Yu.A. Yudina and A.I.
Lyashenko. The technical preparation of sample was carried out at
VNIGNI by N.N. Zakhvatkina and L.B. Mironov. We thank all
the above listed people for assistance. The work was supported by
INTAS, grant 93-750 and RFFI-9605-65549.

REFERENCES

BogGosLovskiy B.1., 1969, Devonian ammonoids, I. Agoniatida:
Trudy Paleontologicheskogo Instituta Akademii nauk SSSR,
124: 342 pp. [in Russian].

FokiN, N.A., 1977, Ostracodes and some problems of the
stratigraphy of the Upper Frasnian substage Timan-Petchora
Province. /n Geologia i neftegazonosnost severo-vostoka
evropejskoi tchasti S%SR, 7:107-115 [In Russian].

KHALYMBADZHA, V. G., 1981, Conodonts of the Upper Devonian
of the eastern part of Russian Platform (East-Europian
Platform), South Timan, Polar Ural and their stratigraphic
significance: Kazan University Press: 216 pp. [In Russian].

KnruscHeva E.N. & KuzmIN A.V., 1996, New Late Frasnian
conodonts of Palmatolepis from the Lyaiol Formation, South
Timan. Paleontologicheskyi journal, 3: 90-93.

Krapper, G., 1989, The Montagne Noire Frasnian (Upper
Devonian) conodont succession. /z McMillan, N.J., Embry,
A.E & Glass, D.]. (eds.), Devonian of the World: Canadian
Zociety of Petroleum Geologist, Memoir 14 (3) (1988): 449-

68.

Krarper, G. & Lang, H.R,, 1985, Upper Devonian (Frasnian)
conodonts of the Polygnathus biogcies, N.W.T., Canada:
Journal of Paleontology, 59 (4): 904-951.

KraprpeER, G.& FOSTER, C.EI}{, Jr.,1993, Shape analyses of Frasnian
species of the Late Devonian conodont genus Palmatolepis:
Paleontological Society Memoir 32: 1-35.

Krareer, G., Kuzmin, A.V. & Ovnatanova, N.S., 1996, Upper
Devonian Conodonts from the Timan —Pechora region, Russia,
and correlation with a Frasnian composite standard: Journal
of Paleontology, 70 (1): 131-152.

Kuzmin, A.V,, 1995, Lower Frasnian Boundary in the Russian
Platform: Stratigraphiya. Geologicheskaya Korrelatsia. 3: 111-
120 [In Russian].

KuzMmin, A.V., 1998, New species of Early Frasnian Palmatolepis
(Conodonta) from South Timan: Paleontologicheskyi journal,
2: 70-76.

Kuzmin, A.V. & MELNIKOVA, L.I., 1991, The Frasnian and lower
Famennian Conodont Zonation of the southern part of the
Khoreyver depression (Timan — Pechora province): Byulleten’
Moskovskogo obshestva ispytateley prirody, otdel
geologicheskiy, 66: 62-72.

KuzMmin, A.V., ScHuvaLova, G.A., OBucHovskava, T.G.,
AvcHiMovITCH, V.I, YUDINA, Y.A., MOSKALENKO, M.N., 1998,
Frasnian/Famennian boundary in Izma-Pechora Depression:
Byulleten” Moskovskogo obshestva ispytateley prirody, otdel
geologicheskiy, 73 (4): 27-38 [In Russian].

Kuzmin, A.V.& OvNaTaNOva, N.S., 1989, Shallow-water Upper
Frasnian conodonts from South Timan. /» Palaeontological
methods in practical stratigraphy: IGIRGI: 15-22 [In Russtan].

KusHNAREVA, T.I. & RaskaTtova, L.G., 1980, Palynologic
characteristics of the Lyaiol Formation of South Timan:
Doklady Akademii Nauk SSSR, 253 (6): 1423-1428 [In
Russian{.

LyascHENKO, A.L, 1956, Biostratigraphy of the Devonian deposits
of the South Timan. /n Questions of Stratigraphy,
Palacontology and Lithology of the Paleozoic and Mesozoic
regions of the Europian parts of the USSR: Trudy VNIGNI,
7:4-30 [In Russianﬁ).

MENNER, V.V., ARKHANGELSKAYA, A.D., KuzMmIN, A.V,,
MoskaLENKO, M.N., OBUKHOVSKAYA, T.G., OVNATANOVA,



360 N.S. OVNATANOVA, A.V. KUZMIN, V.V. MENNER

N.S., YUDINA, Y.A., SHUVALOVA, G.A. & YATskov, S.V., 1992,
Correlation of different facies sections of Frasnian Stage in
South Timan: Byulleten’ Moskovskogo obshestva ispytateley
prirody, otdel geologicheskiy, 67 (6): 64-82 [In Russian].

OVNATANOVA, N.S., 1978, On the Frasnian stage and its boundaries
and divisions using conodonts: Izvestiya Akademii Nauk SSSR,
Seriya Geologitsheskaya, 2: 79-84 [In Russian].

Ovnatanova, N.S. & KoNoNova, L.1., 1984, The Correlation of
Upper Devonian—Lower Tournaisian deposits of the European
part of the USSR by Conodonts: Sovetskaya Geologia, 8: 32-
42 [In Russian].

Ovnatanova, N.S. & Kuzmin, A.V., 1991, Conodonts of typical
sections of the Domanik suite in South Timan: Izvestiya
Akademii Nauk SSSR, seriya geologitsheskaya, 3: 37-50 [In
Russian].

Yatskov, S.V. & Kuzmin, A.V., 1992, Comparison of ammonoid
andconodont assemblages in Lower Frasnian of South Timan:
Byulleten’ Moskovskogo obshestva ispytateley prirody, otdel
geologicheskiy, 67 (1): 85-90, 1pl. [In Russianf

Yupina, Y.A. & MoskalENkO, M.N., 1997, Key sections of the
Frasnian stage of South Timan. 52p{>.

ZIEGLER, W, 1962, Taxionomie und Phylogenie Oberdevonischer
Conodonten und ihre stratigraphische Bedeutung:
Abhandlungen des Hessiscl%en Landesamtes fur
Bodenforschung, 38: 1-166.

ZieGLER, W., 1971, Conodont Stratigraphy of the European
Devonian. Geological Society of America., Memoir 127: 227-
284.

ZIEGLER, W. & SANDBERG, C.A., 1990, The Late Devonian Stan-
dard Conodont Zonation. Courier Forschungsinstitut
Senckenberg, 121: 1-115.

(manuscipt received December 28, 1998
accepted April 21, 1999)

Nonna S. OVNATANOVA
Alexei V. KuzmIN
All-Russian Research Geological Oil Prospecting Institute
(VNIGNI)
36 Shosse Entuziastov, Moscow, Russia
e-mail: ovh@ovn.msk.ru

V.V. MENNER

Institute of Geology and Development of Combustible Fuel
7 Fersmann Street, Moscow, Russia



