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Abstract—Conodonts from the deposits of the Mosolovian Regional Stage (Middle Devonian) of the Voron-
ezh Anteclise are studied on the basis of the data from six boreholes. Three assemblages are recognized. The
index species of the lowermost assemblage is Icriodus formosus Naz. The index species of the middle assem-
blage are /. formosus Naz. and Pseudobipennatus ziegleri Kon. et Kim, as well as I. arkonensis Stauff. and
1. jejunus Naz. This assemblage is the most diverse and is recognized in all boreholes. The deposits containing
this assemblage correspond to the maximum of the Nara transgression. The upper assemblage is also recog-
nized in all the studied boreholes. Its index species is Ps. ziegleri Kon. et Kim. The Mosolovian Regional Stage
is assigned to the kockelianus Zone. The distribution diagrams of species in the most diverse middle assem-
blage support the hypothesis that, in the southeastern regions of the Voronezh anteclise, the depth was greater
than in its western part. The characteristic conodont species are shown in the plates.
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INTRODUCTION

Conodonts are known to be very important for the
stratigraphy and correlation of the Paleozoic deposits
of various facies. Despite recent studies (Aristov and
Ovnatanova, 1985, 1990; Aristov, 1988; Nazarova,
1995, 1998; Kononova and Kim, 2005), conodonts of
the Middle Devonian of the central regions of the Rus-
sian Platform, including the Voronezh Anteclise,
remain the least studied. The Devonian deposits here
are widespread, but the Eifelian beds are only studied
in boreholes. This study aims at supplementing the
knowledge on the conodonts of the Mosolovian
Regional Stage.

The Mosolovian Regional Stage (formation) is rec-
ognized by Lyashenko (1953) on the basis of brachio-
pods. Its stratotype is in the section of reference bore-
hole 6 near the village of Mosolovo (Ryazan oblast) in
the interval of 1107—1157 m (Reshenie..., 1990).
Deposits of the Regional Stage are represented here by
“gray and greenish gray limestones, to various extents
argillaceous, massive, with thin beds of marl and cal-
careous clay” (Lyashenko, 1953). The Mosolovian
Regional Stage lies conformably on the Klintsovian
Regional Stage and is connected to it by a gradual
transition. In the Voronezh Anteclise, the Mosolovian
deposits often lie directly on the Proterozoic rocks. In
the marginal regions of the anteclise, the thickness of
the Regional Stage is 0—30 m, decreasing toward the
central part (Rodionova et al., 1995).

The first data on the Eifelian conodonts of the Voro-
nezh Anteclise were obtained from sections in the cen-
tral regions of the anteclise (Aristov and Ovnatanova,
1985, 1990; Aristov, 1988), and later conodonts of this
age were found in the northern and northwestern
regions (Nazarova, 1995, 1998; Kononova and Kim,
2005). The Mosolovian Regional Stage has the most
diverse conodont assemblage and is therefore the focus
of this paper.

MATERIAL

This paper is based on the conodont elements recog-
nized from the Eifelian deposits in the boreholes in var-
ious parts of the Voronezh Anteclise: Shchigry-16
(Nizhnekrasnoe), Shchigry-19 (Osinovka), Novokho-
perskaya 8750/1; and also collections of conodonts
from previously studied boreholes were used: Narysh-
kino 4177 Borehole, Prosvet 2P, and Trubchevsk 13T
(Fig. 1). Altogether, 3329 specimens of conodont ele-
ments were collected. The characteristic species are
depicted in plates (1—3). The collection is housed in the
Department of Paleontology of the Faculty of Geology,
Moscow State University (MGU), coll. no. 272.

STRATIGRAPHY
Shchigry- 16 Borehole (Nizhnekrasnoe)

The Shchigry-16 Borehole (Nizhnekrasnoe) was
drilled in the Kursk oblast 20 km west-northwest of the
town of Shchigry (southwest region of the Voronezh
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Fig. 1. Location of studied boreholes. (1) Borders of the Voronezh Anteclise; (2) boreholes: 2P—Prosvet 2P Borehole; 13T—Trub-
chevsk 13T Borehole; Nar—Naryshkino 4177 Borehole; ShCh16—Shchigry-16 Borehole; ShCh 19—Shchigry-19 Borehole;

NKh—Novokhoperskaya 8750/1 Borehole.

Anteclise). The borehole goes down to the depth of
243.5 m. Devonian deposits 181 m thick are represented
by carbonate-terrigenous rocks and lie over the crystal-
line basement and are overlain by Jurassic rocks.
A.G. Olferiev originally stratified the deposits on the

basis of lithology, macrofauna (brachiopods identified
by N.V. Oleneva), and a few samples containing con-
odonts (identified by L.I. Kononova). Detailed sam-
pling from the borehole core was conducted in Septem-
ber 2006 by O.B. Bondarenko, R.A.Voinova, and

Plate I. Conodonts of Mosolovian Regional Stage; Eifelian Stage, Mosolovian Regional Stage; Voronezh Anteclise, Kursk oblast; in
all cases x80. (1—5) Icriodus formosus Naz.: (1) specimen no. MGU 272/798, upper view, Shchigry-16 Borehole, interval 199.05—
203.95 m, Sample SHCH-16/235; (2) specimen no. MGU 272/799, upper view, the same locality; (3) specimen no. MGU 272/800,
upper view, the same locality; (4) specimen no. MGU 272/801, upper view, Shchigry-19 Borehole, interval 189.8—194.7 m,
Sample SHCH-19/207; (5) specimen no. MGU 272/793, (5a) upper view, (5b) lateral view, Shchigry-19 Borehole, interval 194.7—
199.6 m, Sample SHCH-19/213; (6, 7) Ctenopolygnathus taljashenkoae Kon. et Kim: (6) specimen no. MGU 272/816, lateral view,
Shchigry-16 Borehole, interval 189.25-194.15 m, Sample SHCH-16/224; (7) specimen no. MGU 272/817, upper view, Shchigry-
19 Borehole, interval 194.7—199.6 m, Sample SHCH-19/213; (8, 9) Icriodus khalymbadzhai Kon. et Kim: (8) specimen no. MGU
272/802, (8a) upper view, (8b) lateral view, Shchigry-16 Borehole, interval 199.05—203.95 m, Sample SHCH-16/237; (9) speci-
men no. MGU 272/803, (9a) upper view, (9b) lateral view, Shchigry-19 Borehole, interval 194.7—199.6 m, Sample SHCH-
19/208; (10) “conodont pearls,” specimen no. MGU 272/772, cavity view, Shchigry-16 Borehole, interval 189.25—194.15 m,
Sample SHCH-16/219; (11, 12) Polygnathus parawebbi Chatt. morphotype a: (11) specimen no. MGU 272/818, upper view,
Shchigry-19 Borehole, interval 194.7—199.6 m, Sample SHCH-19/209; (12) specimen no. MGU 272/819, (12a) upper view,
(12b) bottom view, Shchigry-16 Borehole, interval 189.25—194.15 m, Sample SHCH-16/227; (13) Linguipolygnathus oviformis
Kon. et Kim, specimen no. MGU 272/820, (13a) lateral view, (13b) upper view, Shchigry-16 Borehole, interval 189.25—194.15 m,

Sample SHCH-16/224.

STRATIGRAPHY AND

GEOLOGICAL CORRELATION VWl. 24 No.4 2016



CONODONT-BASED STRATIGRAPHY OF THE MOSOLOVIAN REGIONAL STAGE

STRATIGRAPHY AND GEOLOGICAL CORRELATION Vol. 24  No. 4




342

L.I. Kononova (Department of Paleontology, Moscow
State University).

The Mosolovian Regional Stage, about 20 m thick
was determined by A.G. Olferiev in an interval of depth
of 184.5—204.15 m (Fig. 2). It conformably overlies a
thick series of sandstone of the Klintsy Regional Stage
(lacking faunistic remains) and is represented by lime-
stone, mainly argillaceous, and clay, containing various
fossils. This Regional Stage is unconformably overlain
by siltstone of the Starooskolian Regional Stage with a
few fossils. Altogether 39 samples were studied from this
Regional Stage (including samples from A.G. Olferiev’s
collection), with a mean weight of 0.3—0.5 kg, 36 of
which yielded conodonts. In total, the collection con-
tains 1109 specimens (Table 1). Some preliminary iden-
tifications of conodonts and brief data were published
previously (Nazarova et al., 2010; Nazarova, 2011;
Nazarova and Kononova, 2011, 2012).

Three conodont assemblages can be recognized in
the Mosolovian Regional Stage (from bottom to top):

Assemblage I (interval 191.8—204.15 m) contains
the icriodids Icriodus formosus Nazarova, I. khalym-
badzhai Kononova et Kim, /1. lindensis Weddige,
1 struvei Weddige, and Pelekysgnathus avriensis
Gagiev and the polygnathids Ctenopolygnathus taljash-
enkoae Kononova et Kim, Linguipolygnathus oviformis
Kononova et Kim, Polygnathus parawebbi Chatterton
(morphotypes a, B, Y), and also Coelocerodontus sp.
All these species, apart from Pel. avriensis, continue up
the section. It should be noted that no core was col-
lected for the interval of the section of 195.0—199.0 m.

Icriodids dominate in number of specimens (about
60%); of these, I. formosus constitutes 38 % of the total
assemblage (Fig. 3). Specimens of polygnathids con-
stitute 30%, including ramiform elements. Represen-
tatives of Polygnathus parawebbi o. (13%) dominate.
The number of specimens of Coelocerodontus is quite
high (about 10%).

The interval characterized by Assemblage I is com-
posed of light gray and greenish gray limestone, unbed-
ded, compact, micritic, argillaceous, and bioturbated.
Apart from conodonts, the limestone contains sponge
spicules, scolecondonts, ostracod shells, gastropods,
tentaculites, articulate brachiopods, crinoid columnals,
spines and ambulacral plates of echinoids, fish scales
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and teeth, oogonia of charophytes, rarely foraminifers,
corals (auloporids), bryozoans, and inarticulate brachi-
opods.

Assemblage II (interval 188.8—191.8 m) apart from
conodonts, continuing from the lowermost assemblage,
shows the appearance of icriodids /. arkonensis Stauffer,
1. gagievi Kononova et Kim, [I. jejunus Nazarova,
1. obliquus Klug, and also Pseudobipennatus ziegleri
Kononova et Kim and Belodella sp. The diversity of
conodonts in this assemblage gradually increases and at
a depth of 190.7 m reaches the maximum of 14 species.

Most of the assemblage is composed of the mem-
bers of the genus Coelocerodontus (38%), while icrio-
dids constitute only 35%, of these, I. formosus contin-
ues to prevail (27%) (Fig. 4). Polygnathids constitute
only 17% of the assemblage, and 8% of these are
Pol. parawebbi o.

The interval containing the second assemblage is
represented by light gray, unbedded, clastic limestone
with a greenish gray calcareous-argillaceous matrix.
Apart from conodonts, these beds contain sponge spi-
cules, scolecodonts, ostracode shells, gastropods, ten-
taculites, articulate brachiopods, crinoid columnals,
echinoid spines and ambulacral plates, holothurian
sclerites, and fish scales and teeth; rarely encountered
are foraminifers, corals (auloporids), and oogonia of
charophytes.

Assemblage III (interval 184.5—188.8 m) contains
the icriodids Icriodus gagievi, 1. khalymbadzhai, I. lin-
densis, Pelekysgnathus iris Gagiev; polygnathids Pol.
parawebbi (morphotypes o, v); and also Ps. ziegleri,
Coelocerodontus sp. and singular, appearing for the first
time, Linguipolygnathus alveolus (Weddige) and Later-
icriodus latericrescens Branson et Mehl. Previously, we
assigned the interval of 184.5—188.8 m to the Cherno-
yarian Regional Stage (Nazarova et al., 2010; Naza-
rova and Kononova, 2011).

Representatives of Coelocerodontus continue to be
numerous and constitute 38% of the assemblage
(Fig. 3). The proportion of icriodids decreases to 28 %,
with 1. lindensis dominating among them, but its pro-
portion does not exceed 4% of the assemblage. The
number of coniform elements increases: from a few
specimens in Assemblages I and II to 8% in Assem-
blage III. The number of polygnathids increases and

Plate II. Conodonts of the Mosolovian Regional Stage; Eifelian Stage, Mosolovian Regional Stage, Voronezh Anteclise, Kursk
oblast; in all cases x100. (1, 2) Pseudobipennatus ziegleri Kon. et Kim: (1) specimen no. MGU 272/767, (la) upper view,
(1b) bottom view, Shchigry-16 Borehole, interval 189.25—194.15 m, Sample SHCH-16/222; (2) specimen no. MGU 272/770,
lateral view, Shchigry-16 Borehole, interval 184.35—189.25 m, Sample SHCH-16/211; (3, 4) Icriodus gagievi Kon. et Kim:
(3) specimen no. MGU 272/804, (3a) upper view, (3b) lateral view, Shchigry-16 Borehole, interval 184.35—189.25 m,
Sample SHCH-16/206; (4) specimen no. MGU 272/805, (4a) upper view, (4b) lateral view, Shchigry-16 Borehole, interval
189.25—194.15 m, Sample SHCH-16/222; (5) Icriodus struvei Wedd., specimen no. MGU 272/806, (5a) upper view, (5b) bottom
view, Shchigry-16 Borehole, interval 199.05—203.95 m, Sample SHCH-16/235; (6, 7) Icriodus lindensis Wedd.: (6) specimen
no. MGU 272/807, upper view, Shchigry-16 Borehole, interval 184.35—189.25 m, Sample SHCH-16/214; (7) specimen
no. MGU 272/808, (7a) upper view, (7b) lateral view, Shchigry-16 Borehole, interval 184.35—189.25 m, Sample SHCH-16,/209;
(8) Icriodus regularicrescens Bult., specimen no. MGU 272/809, (8a) upper view, (8b) lateral view, Shchigry-19 Borehole, interval
189.8-194.7 m, Sample SHCH-19/204; (9) Icriodus arkonensis Stauff., specimen no. MGU 272/810, (9a) upper view, (9b) lateral
view, Shchigry-16 Borehole, interval 189.25—194.15 m, Sample SHCH-16/222.
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constitutes 29% (including ramiform elements), while
Pol. parawebbi o. dominate (15% of assemblage).

The interval containing Assemblage I1I is composed
in its lower part of light greenish gray, fine-grained mas-
sive, hard limestone, with stylolites and clay interbeds;
in the upper part, it is composed of layers of light green-
ish gray mudstones with numerous gliding joints, with
beds of limestone and siltstone. Apart from conodonts,
they contain sponge spicules, scolecodonts, calcareous
worm tubes, auloporid corrals, ostracode shells, gastro-
pods, articulate brachiopods, bryozoans, -crinoid
columnals, echinoid spines and ambulacral plates, fish
scales and teeth, rarely tentaculites and inarticulate bra-
chiopods, holothurian sclerites, and oogonia of charo-
phytes. In the upper three samples (interval 184.5—
185.5 m), fossils are represented solely by fish remains.

The deposits of the Mosolovian Regional Stage are
overlain by siltstones of the Starooskolian Regional
Stage lacking fossil remains and overlain by mudstones
with lingulids and fish remains.

Shchigry-19 Borehole (Osinovka)

The Shchigry-19 Borehole (Osinovka) was drilled
in Kursk oblast 10 km north of the town of Shchigry
(southwestern regions of the Voronezh Anteclise). The
borehole was 206.0 m deep. The Devonian deposits,
147 m thick and represented by carbonate-terrigenous
rocks, rest on the crystalline basement and are overlain
by Jurassic rocks. The initial subdivision of these beds
was conducted A.G. Olferiev on the basis of lithology,
brachiopods (identified by N.V. Oleneva), and a few
samples with conodonts (identified by L.I. Konon-
ova). This borehole core was sampled in detail in 2006
by O.B. Bondarenko, R.A. Voinova, and L.I. Kono-
nova (Department of Paleontology, Moscow State
University).

The Mosolovian Regional Stage about 23.5 m thick
was determined by Olferiev for the interval of 180.0—
203.5 m deep. This Regional Stage lies conformably
on the sandstones of the Klintsovian Regional Stage. A
sample from the Klintsovian Regional Stage contained
rare fish remains and scolecodonts. Beds of the
Mosolovian Regional Stage are represented by lime-
stone, mainly argillaceous, and clay, containing vari-
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ous fossils. This Regional Stage is overlain uncon-
formably by mudstone and clay of the Starooskolian
Superhorizon with Givetian conodonts. From this
Regional Stage, we studied 35 samples with average
weight of 0.3—0.5 kg, 29 of which contained conodonts.
Altogether, the collection contains 547 specimens
(Table 2). Some preliminary identifications of con-
odonts from this borehole and brief conclusions were
previously published (Nazarova and Kononova, 2012).

Here, as in the Shchigry-16 Borehole (Fig. 5), we
recognize three assemblages (from bottom to top):

Assemblage I (interval 194.0—203.5 m) contains
the icriodids Icriodus formosus, I. gagievi, 1. khalym-
badzhai, 1. lindensis, I. norfordi Chatterton, I. orri
Klapper et Barrick, 1. struvei, and Pel. iris and polyg-
nathids Ct. taljashenkoae and Pol. parawebbi (morpho-
type a), and also Coelocerodontus sp. These species,
except 1. norfordi, I. orri, and 1. struvei, are traced up
the section.

In number of specimens, icriodids significantly
prevail (88% of the assemblage) (Fig. 3), of which
1. formosus in the most abundant (43% of the assem-
blage). Polygnathids are not numerous (11%); of
these, Pol. parawebbi o is the most numerous (8%).
Representatives of Coelocerodontus are few.

The interval containing Assemblage I is repre-
sented in the lower part by light greenish gray, platy
mudstones, which up the section transit into alternat-
ing light gray hard limestone and greenish gray
strongly argillaceous limestone, replaced higher in the
section by a light gray, hard, massive limestone, with
numerous stylolite sutures. Apart from conodonts,
these beds contain scolecodonts, corals (especially in
the upper part), ostracode shells, gastropods, articu-
late brachiopods, fish scales and teeth, and oogonia of
charophytes, while less common are sponge spicules,
foraminiferal shells, bivalves, tentaculites and lin-
gulids, crinoid columnals, echinoid spines and ambu-
lacral plates, and bryozoans.

In Assemblage Il (interval 182.8—194.0 m), some
of the species continue from the lower levels (/. formo-
sus, 1. gagievi, 1. khalymbadzhai, I. lindensis, Ct. taljas-
henkoae, Pol. parawebbi o., Coelocerodontus sp.), while
1. arkonensis, I. jejunus, 1. regularicrescens Bultynck,
Ps. ziegleri, and Belodella sp. first appear at this level.

Plate II1. Conodonts of the Mosolovian Regional Stage; Eifelian, Mosolovian Regional Stage, Voronezh Anteclise; in all cases x120.
(1) Icriodus jejunus Naz., holotype no. MGU 272/750, (1a) upper view, (1b) lateral view, Kursk oblast, Shchigry-16 Borehole, inter-
val 189.25-194.15 m, Sample SHCH-16/221; (2) Icriodus obliquus Klug, specimen no. MGU 272/570, (2a) upper view, (2b) lateral
view, Orel oblast, Naryshkino 4177 Borehole, depth 344.4 m, Sample Nar-157; (3) Latericriodus latericrescens (Br. et Mehl), speci-
men no. MGU 272/812, (3a) upper view, (3b) lateral view, Kursk oblast, Shchigry-16 Borehole, interval 184.35—189.25 m, Sample
SHCH-16/212; (4) Pelekysgnathus sp. F, specimen no. MGU 272/813, (4a) lateral view, (4b) upper view, Bryansk oblast, Prosvet 2P
Borehole, depth 313.3, Sample 2P-66; (5) Icriodus gordeevi Kon. et Kim, specimen no. MGU 272/811, upper view, Orel oblast,
Naryshkino 4177 Borehole, depth 334.9 m, Sample Nar-147; (6) Coelocerodontus sp., specimen no. MGU 272/821, lateral view, the
same locality, depth 346.4 m, Sample Nar-161; (7) Pelekysgnathus iris Gag., specimen no. MGU 272/815, (7a) lateral view,
(7b) upper view, Kursk oblast, Shchigry-16 Borehole, interval 184.35—189.25 m, Sample SHCH-16/211; (8) Coelocerodontus sp.,
specimen no. MGU 272/822, lateral view, Kursk oblast, Shchigry-19 Borehole, interval 180.0—184.9 m, Sample SHCH-19/190;
(9) Belodella sp., specimen no. MGU 272/823, lateral view, the same locality, interval 189.8—194.7 m, Sample SHCH-19/203;
(10) Pelekysgnathus avriensis Gag., specimen no. MGU 272/814, (10a) upper view, (10b) lateral view, Kursk oblast, Shchigry-16

Borehole, interval 199.05—203.95 m, Sample SHCH-16/235.
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Fig. 2. Distribution of conodonts in the Mosolovian deposits studied in the Shchigry-16 Borehole. (1) Limestone; (2) argillaceous
limestone; (3) mudstone; (4) clay; (5) siltstone; (6) sandstone; (7) crystalline basement; (8) Assemblage number; (9) boundaries
of assemblages; (10) number of specimens in a sample.
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Fig. 3. Diagrams of the number of specimens of the conodont species in Assemblages I and 111 in the Shchigry-16 and Shchigry-19
boreholes: (1) Representatives of Icriodus s. 1.: Ar—1. arkonensis, F—I. formosus, J—I. jejunus, K—1I. khalymbadzhai, L—
1. lindensis, O—1. obliquus, S— 1. struvei, sp—other icriodids (including juveniles), sp. indet—broken indeterminable icriodids,
Lat—representatives of the genus Lafericriodus s. s.; (2) representatives of the genus Pelekysgnathus; (3) coniform elements of
icriodids; (4) representatives of polygnathids: a— Pol. parawebbi o., sp—other polygnathids, sp. indet—indeterminable polyg-
nathids; (5) Pb and S elements of polygnathids (S + Pb); (6) representatives of other conodont genera: Ps— Pseudobipennatus,
B— Belodella, C—Coelocerodontus; (7) indeterminable fragments of conodont elements (Gen. indet); (8) “conodont pearl” (P);
(9) number of conodont elements in an assemblage.
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Shchigry-16 Borehole Shchigry-19 Borehole
Gen.indet ¥ Gen. indet Ar
P
\ F £ ¢ F
B I,’”

i Ps—&

C 357
R J —J
N S — P
sp ﬁ [
o I sp. indet
Pel sp. indet <([[ Sp
S + P Ac sp U sp. indet
H g A Pel
Ps+ B sp. indet 5P ¢
Naryshkino 4177 Borehole
P
Gen. indet N
sp. indet SP
Prosvet 2P Borehole Trubchevsk 13T Borehole
Gen. indet
Ps+ B+ C P Gen. indet
S + Pb =
sp. indet
sp ﬂ'[
F
a J
845 K
L
0]
sp. indet sp S

Fig. 4. Diagrams of the number of specimens of conodont species in Assemblage I1 in the Prosvet 2P, Trubchevsk 13T, Nary-
shkino 4177, Shchigry-16, and Shchigry-19 boreholes. Legend see in Fig. 3.
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Table 3. Distribution of conodonts in the Mosolovian Re-
gional Stage in the Novokhoperskaya 8750/1 Borehole

Sample nos.
Taxa 578 577 576
1. formosus Naz. 2
1. norfordi Chatt. 1
1. sp. indet. 1
Ling. sp. 1
Pol. parawebbi o. Chatt. 6
Pol. sp. indet. 1
Coelocerodontus sp. 1 1
Pb elements 1 1
S elements 3 1
Total: 20 5 14 1
Sample weight, kg 200 100 172

The percentage of icriodid specimens falls to 40%,
and they are still dominated by /. formosus (25% of the
assemblage) (Fig. 4). The number of polygnathids
increases to 35% with clear dominance of
Pol. parawebbi oo (22%). The number of Coelocero-
dontus representatives also increases (17%).

The interval containing Assemblage II is repre-
sented by light gray limestones with numerous sty-
lolitic sutures. The lower part contains layers of cor-
als, and the upper part contains thin layers of green-
ish gray laminated mudstones, containing organic
detritus. Apart from conodonts, the rocks contain
sponge spicules, scolecodonts, corals, foraminiferal
shells, ostracodes, gastropods, tentaculites, articu-
late brachiopods, crinoid columnals, spines and
ambulacral plates of echinoids, fish scales and teeth,
and oogonia of charophytes, while calcareous worm
tubes, bivalvian shells, lingulids, bryozoans, and
holothurian sclerites are less common.

Assemblage I1I (interval 180.0—182.8 m) contains
species continuing from the lower beds. These are
L. lindensis, Ps. ziegleri, Coelocerodontus sp., and Belo-
della sp. Of polygnathids, apart from the continuing
morphotype o Pol. parawebbi, morphotypes 3 and y
known from the Shchigry-16 Borehole appear at this
level. As in the Shchigry-16 Borehole, this assemblage
contains the earliest Lat. cf. latericrescens. Polyg-
nathids clearly dominate the assemblage compared to
the synchronous level in the Shchigry-16 Borehole.

NAZAROVA, KONONOVA

The number of icriodids becomes considerably
lower (15% of the assemblage), and juvenile and bro-
ken specimens unidentifiable to species prevail (Fig. 3).
The number of polygnathids increases to almost 40%
(of these, about 20% are Pol. parawebbi o). The number
of representatives of Coelocerodontus increases to 30%.

The interval containing Assemblage III is repre-
sented by gray limestone, in some interbeds strongly
argillaceous, weak, with stylolitic sutures and thin layers
of greenish gray, platy mudstones with organic debris.
Apart from conodonts, these rocks contain scolec-
odonts, corals, ostracode shells, gastropods, articulate
brachiopods, crinoid columnals, spines and ambulacral
plates of echinoids, and fish scales and teeth; sponge
spicules, calcareous worm tubes, tentaculites and lin-
gulids, and holothurian sclerites are less common.

Novokhoperskaya 8750/ 1 Borehole

The Novokhoperskaya 8750/1 Borehole was drilled
near the town of Novokhopersk of the Voronezh oblast
(southeastern regions of the Voronezh Anteclise). The
borehole was drilled to a depth of 338.7 m and was dis-
continued in the sandstone of the Klintsovian Regional
Stage. The Devonian beds are 286 m thick and are rep-
resented by carbonate-terrigenous rocks, overlain by
Cretaceous terrigenous deposits. The detailed core
sampling was conducted in 2003 by L.I. Kononova and
underground students and students of the Department
of Paleontology (MSU) E.M. Kirilishina, O.V. Komis-
sarova, N.Yu. Nosko, and S.-E. Kim.

The Mosolovian Regional Stage is 30.3 m thick and
was determined in the depth interval of 303.6—333.9 m
on the basis of lithology (Fig. 6). It rests conformably
on the quartz sandstone of the Klintsovian Regional
Stage with rare plant remains. Deposits of the
Mosolovian Regional Stage are represented mainly by
limestone, which is conformably overlain by mud-
stone containing conodonts of Chernoyarian age.

We studied 24 samples from this Regional Stage with
the mean weight 0.3—0.5 kg, but only three of these
contain conodonts. The collection altogether contains
20 specimens of conodont elements (Table 3). In the
lower part of the Regional Stage (interval 306.5—
333.9 m), conodonts are not found. This interval is rep-
resented by limestone with rare organic remains,
mainly scolecodonts and plants, while sponge spicules,
ostracode shells and tentaculites, crinoid columnals,
spines and ambulacral plates of echinoids, and charo-
phytes are less common. Layers with brachiopods are
observed in the upper part of the interval. No core was
collected from the interval of 312.3—317.1 m.

The overlying beds contain conodonts, which can

be correlated with Assemblages II and III from the
Shchigry-16 and Shchigry-19 boreholes.

Fig. 5. Distribution of conodonts in the Mosolovian deposits studied in the Shchigry-19 Borehole. Legend see in Fig. 2.
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Fig. 6. Distribution of conodonts in the Mosolovian depos-
its studied in the Novokhoperskaya 8750/1 Borehole. Leg-

Assemblage II (interval 305.2—307.0 m) contains
1. formosus, Pol. parawebbi o., I. norfordi, and Coelo-
cerodontus sp. Rocks hosting this assemblage are repre-
sented by limestone with brachiopods and fish remains.
These beds also contain sponge spicules, scolecodonts,
ostracode shells, gastropods and tentaculites, crinoid
columnals, spines and ambulacral plates of echinoids,

Assemblage III (interval 303.6—305.2 m) is consid-
erably more impoverished and includes occasional
Pol. parawebbi o. and Coelocerodontus sp. This interval
is composed of limestone with sponge spicules, scole-
codonts and crinoid columnals, less commonly con-
odonts, spines and ambulacral plates of echinoids, and

ANALYSIS OF THE ASSEMBLAGES

The study of conodonts from the Shchigry-16 and
Shchigry-19 boreholes showed that their distribution
in the Mosolovian Regional Stage is uneven and three
assemblages can be recognized. The first assemblage is
characterized by the presence of 1. formosus and gen-
eral predominance of icriodids. The second assem-
blage shows the first appearance of characteristic spe-
cies such as Ps. ziegleri, 1. arkonensis, and 1. jejunus. In
the third assemblage, these species and 1. formosus dis-
appear, and only Ps. ziegleri remains. Apart from these
species, all assemblages contain numerous other spe-
cies. However, the above-listed species clearly mark
the boundaries of the assemblages. In addition, they
are readily identifiable and can be used as markers.

The reexamination of the collections from the
Naryshkino 4177 (Orel oblast) (Fig. 7, Table 4) and
Prosvet 2P (Fig. 8, Table 5) and Trubchevsk 13T
(Fig. 9, Table 6) (Bryansk oblast) boreholes in the
northwestern regions of the WVoronezh Anteclise
showed that similar assemblages can also be recog-
nized in these boreholes, although they usually con-
tain the second assemblage, whereas the first and
third assemblages are considerably more impover-
ished and the thickness of the rocks containing these

The data on the conodonts from the above bore-
holes were previously published (Nazarova, 1995,
1997, 1998; Kononova and Kim, 2001, 2005), but for
this study, the entire collection was reexamined and
the identifications of some species were updated.

The correlation of the boreholes is represented in
10. Terrigenous deposits of the Klintsovian
Regional Stage, apart from the Shchigry-16 and
Shchigry-19 boreholes, were studied in the Nary-
shkino 4177 and Prosvet 2P boreholes, but these did
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A few conodonts of Assemblage I were found in the
marls in the interval of 348.3—353.3 m in the Narysh-
kino 4177 Borehole (I. formosus, Pol. parawebbi o,
L. khalymbadzhai, and I. lindensis) and in the lime-
stones in the interval of 321.8—325.5 m in the Prosvet
2P Borehole (1. lindensis).

Conodonts of Assemblage II were found in all bore-
holes, and they are as diverse as in the Shchigry-16 and
Shchigry-19 boreholes. Assemblage II was found in the
Naryshkino 4177 Borehole in argillaceous limestones
(interval 335.2—348.3 m), in the Prosvet 2P Borehole
in limestones with argillaceous interbeds (interval
306.2—321.8 m), and in the Trubchevsk 13T Borehole
in the limestones (interval 340.0—355.5 m). The num-
ber of species varies from 11 in the Trubchevsk 13T
Borehole to 18 in the Naryshkino 4177 Borehole and 22
in the Prosvet 2P Borehole. In all boreholes, we found
marker species of the second assemblage, including
L. formosus, Ps. ziegleri, and . jejunus. The Prosvet 2P
and Naryshkino 4177 boreholes also contain /. arkon-
ensis. The remaining accompanying species are dis-
tributed differently. All assemblages contain the polyg-
nathids Pol. parawebbi o and Ct. taljashenkoae and
icriodids I. khalymbadzhai and I. lindensis, which in
the Shchigry-16 and Shchigry-19 boreholes were
found only at the level of Assemblage I1. All boreholes
also contained I. obliquus and I. struvei, which are
absent at a synchronous level in the Shchigry-19 Bore-
hole. Representatives of the genus Pelekysgnathus
(Pel. avriensis, Pel. iris, and Pel. sp. F) are more com-
mon in the Prosvet 2P and Trubchevsk 13T boreholes
than in the Shchigry-16 and Shchigry-19 boreholes.

Deposits of all boreholes are dominated by repre-
sentatives of the genus Icriodus. They constitute from
35% in the Shchigry-16 Borehole to 60—75% in the
Prosvet 2P and Trubchevsk 13T boreholes (Fig. 4).
This suggests a shallow-water sedimentary setting. The
species I. formosus is the most common (14—27% of
the assemblage). This species is characteristic of both
conodont Assemblages I and II of the Mosolovian
Regional Stage, is readily identifiable because of its
striking morphology, and therefore has a high strati-
graphic and correlation potential for the Devonian
deposits of the Voronezh Anteclise. Pol. parawebbi a.
dominates among polygnathids in all boreholes (from
5% in the Trubchevsk 13T Borehole to 22% in the
Shchigry-19 Borehole). In general, polygnathids are
the most abundant and numerous in the Shchigry-19
and Naryshkino 4177 boreholes (35—45%). In the
Shchigry-16 and Shchigry-19 boreholes, the assem-
blage is essentially composed of representatives of the
genus Coelocerodontus (up to 38 and 19, respectively).
In other boreholes, representatives of this species are
only occasional.

The composition of the second conodont assem-
blage of the Mosolovian Regional Stage in the Trub-
chevsk 13T and Prosvet 2P boreholes are similar,
which is not surprising because these boreholes are
near each other. These sites were on the margin of the

STRATIGRAPHY AND GEOLOGICAL CORRELATION
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Middle Devonian basin, which is supported by the
facial interpretations of Rodionova et al. (1995). The
similarity of the assemblages in the Naryshkino 4177
and Shchigry-19 boreholes is apparently related to the
similar conditions, perhaps slightly deeper, which is
suggested by more numerous polygnathids than in
other boreholes.

The above description allows a reconstruction of
the environment for some species of conodonts. /. for-
mosus, the most common in all boreholes, most likely
inhabited the surface water layers. The species 1. oblig-
uus and 1. jejunus and representatives of the genus
Pelekysgnathus were most likely demersal and coastal
organisms because they are the most abundant in the
Trubchevsk 13T and Prosvet 2P boreholes. Polyg-
nathids (/. arkonensis) and representatives of the genus
Pseudobipennatus inhabited greater depths because
they are found in abundance in the Shchigry-19 and
Naryshkino 4177 boreholes.

Assemblage III in the Naryshkino 4177 Borehole
(clay, marl, and limestone in the interval of 330.8—
335.2 m) is impoverished. It contains occasional
1. gagievi and I. gordeevi. In the Prosvet 2P Borehole,
this level (interval 305.0—306.2 m) is represented by
clay and contains /1. obliquus. In the Trubchevsk 13T
Borehole, the corresponding interval (interval 335.8—
340.0 m) is composed of clay and alternation of clay
and limestone and contains occasional /. lindensis.

The above-considered conodont assemblages of
the Mosolovian Regional Stage are characterized by
many endemic species (/. formosus, 1. khalymbadzhai,
1. gagievi, Ps. ziegleri, and others), but also contain
cosmopolitan species common in the Eifelian (1. stru-
vei, I. lindensis, I. arkonensis, I. regularicrescens, and
Ling. alveolus). The association of these species allows
the assignment of the Mosolovian Regional Stage to
the kockelianus Zone. This correlation was accepted
previously (Aristov, 1988; Aristov and Ovnatanova,
1990; Nazarova, 1998; Kononova and Kim, 2005;
Nazarova and Kononova, 2012).

In all boreholes above this interval containing con-
odonts of Assemblage I1I, there are deposits assigned to
the Givetian Stage (Shchigry-16 and Shchigry-19 bore-
holes) or to the Chernoyarian Regional Stage of the Eif-
elian Stage (remaining boreholes). This is a sandy-
argillaceous series with carbonate layers. In the Trub-
chevsk 13T, Prosvet 2P, Shchigry-16, and Shchigry-19
boreholes, this series is separated from the underlying
beds by a clear hiatus. The assemblages of conodonts
from the overlying beds in the Trubchevsk 13T, Shchi-
gry-16, and Shchigry-19 boreholes do not share a sin-
gle species in common with the assemblage from the
underlying beds. The Prosvet 2P Borehole the overly-
ing beds contained the Eifelian Pol. parawebbi. In the
Naryshkino 4177 and Novokhoperskaya 8750/1 bore-
holes, the limestones of the Mosolovian Regional
Stage are conformably overlain by the clay of the Cher-
noyarian Regional Stage. In the Novokhoperskaya
8750/1 Borehole, conodonts /. stelcki Chatterton, a
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Fig. 7. Distribution of conodonts in the Mosolovian deposits studied in the Naryshkino 4177 Borehole. Legend see in Fig. 2.
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Fig. 8. Distribution of conodonts in the Mosolovian deposits studied in the Prosvet 2P Borehole. Legend see in Fig. 2.
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Fig. 9. Distribution of conodonts in the Mosolovian deposits studied in the Trubchevsk 13T Borehole. Legend see in Fig. 2.
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characteristic taxon of the Chernoyarian Regional
Stage, appear from the level of 300.1 m. In the Nary-
shkino 4177 Borehole, no conodonts were found in
these beds. According to V.T. Umnova (personal com-
munication), spore assemblages from the overlying clay
and underlying limestone are different, and the spore
assemblage from the clay more likely belongs to the
Chernoyarian Regional Stage.

CONCLUSIONS

The established ecologically related distribution pat-
terns of conodonts correspond to the major historical
events of a large sedimentary rhythm named the Nara
Transgression by G.D. Rodionova and V.T. Umnova
(Rodionova et al., 1995). It begins from the Klintsovian
Regional Stage, the deposits of which do not contain
conodonts in the region studied. The shallow-water
deposits of the lower part of the Mosolovian Regional
Stage with conodonts of Assemblage I correspond to
the oncoming transgression. The transgression high-
stand corresponds to the carbonates containing the
most diverse Assemblage II, dominated by polyg-
nathids. In the third assemblage, the diversity of con-
odonts decreases, whereas the amount of terrigenous
rocks increases, which indicates the uprising of the Vor-
onezh Landmass to the south of the area studied and the
northward progradation of the coastline. The basin
became shallower in the Chernoyarian time. Deposits
of this age are often absent from the successions; con-
odonts are rare and are usually represented by juveniles.
The Chernoyarian Regional Stage marks the termina-
tion of the Nara Transgression. In the Starooskolian
time, the region studied was on the borderline with the
landmass, and coastal-marine sediments accumulated
were interrupted by frequent gaps and erosion of previ-
ously deposited sediments.
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