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Abstract

To better understand and update knowledge of the stratigraphy and foraminiferal and cono-
dont faunal successions of Bashkirian-Moscovian (Pennsylvanian/Upper Carboniferous) bound-
ary intervals in the Donets Basin of Ukraine, we studied the C3 to C§ suites (Limestones F to L)
of the following eight stratigraphic sections located in the eastern part of the basin. These are
the Karaguz, Volnukhino, Kriven'ky Yar, Rudnya, Zolotaya, and Malonikolaevka sections in
Lugansk county and the Soroch'ya and Kholodnaya sections in Donetsk county. Among them,
the Malonikolaevka section, which is located about 35 km southwest of Lugansk and is docu-
mented for the first time in this study, provides important data on the faunal successions of the
Bashkirian-Moscovian boundary interval, ranging from Limestones I, to Ks. Both the conodont
and fusuline faunas record the appearances in the basal part of the C3 (K) Suite of several new
taxa that are more characteristic of the early Moscovian. These forms include Declinognathodus
donetzianus at the top of K; in conodonts and Eofusulina triangula, E. trianguliformis, and a
large Neostaffella species (N. vozhgalica) at Ks in fusulines. Thus, the K;-K; interval is very
promising as the potential position of the formal Bashkirian-Moscovian boundary in the Donets
Basin. The data from the Malonikolaevka section, together with those from other sections in the
present study, would be significant for future investigations of the Task Group to establish a
GSSP close to the existing Bashkirian-Moscovian Boundary organized in IUGS Subcommission
on Carboniferous Stratigraphy (SCCS).

Key words : Bashkirian-Moscovian boundary, Carboniferous, conodont, Donets Basin, fusuline,
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Fig.1 Index map of Donets Basin in eastern Ukraine.
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Fig.2 Map showing upper Bashkirian and lower Moscovian sections studied in Donets Basin.
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Fig. 3 Stratigraphic intervals of study sections. Num-
bers of sections correspond to those in Fig. 2.
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5C3(G) AL —FFEBEHNT 2 (K3), HFi,
Fi6 GHIZAT TR 1km D EZAHIZH
LKA E D RPR D HBD LR CICITITETE
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505 AILBFIZHE L TIRINE THRER LV,
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YD1DERo5TWA, FDJEIFIE Aizenverg et
al. (1975) IZRELWRL#EAH D, a2/ F¥ M
DWW T Ik Nemyrovska (1999) 25 L CTWw 5,
72721, AFLEBICE L Tid 2 F T Aizenverg
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Bwve TNEFTOWMAETL, L, I3, I3 L L,
I Ki, Ko, Ks D10 AKERED SHBZIREL
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Malonikolaevka £ 7 ¥ g > 1%, Zolotaya t 7
v avOWTi#) 4 km, HITERE H-21 50 141 ~
142 km ff 3 (N48°18.9", E39°01.1') Tl
ENiekrvaryThib, AvrvarTid, C3
(D BXUCE (K) A4 — b FEICATCoRgH
NHALNDE (X3), ZoMizkERizZLw
WEE R L Twb720REERIZLITLDEREL
WS, AKAFOBHIZEBEYETTHY,
FAYRHIZE T 5 8EDOHETRLRI N,
P56 Ky i TOAKRERD ) bD, RFEOH
IRERE VR TE Do £D72®, Zolotaya
7 ¥ a Yalkk B4y R IZ BT % Bashkirian-
Moscovian R MREFF OO0 EE L7 V3 v
D12LFZ bbb, 72, Malonikolaevka t
7 va VIFARFIRICE VLo TRES N s
TarvThh, IhFTIKZORE, LAty
FTHHB R LRI TRV, At s v a volEr
EHLRB LA Py MEABEIZD VT,
KETZDOMEZ RN D,
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¥, KA 7 b Debal'tsevo T DR VHHY
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10 km IZ & % Bulavinskoe £ ¥% ® Vi, Volyrt-
sevskoe liF K ith 2> & JL I IE ¥ % 4 (Soroch'ya
valley) itV IZH b, TDE 7 ¥ 3 i Rotai et
al. (1969) 12X 0 WM L AKX AR S N,
BREoOR#E» eI Twb, ZhICX 5L,
Soroch'yat 27 ¥ a »i2ix C§ (H) 25 C3 (K)
AA = MR F#H CAKAH; 225 Ky £T) 28
HMLTBY (K3), ZORBEIEH 850m Tdh 5,
AWFFETIE, Hs, Hy Hi, Hs, H), He, H§ I,
L, Ky D10 Al Tk & 34 L7z

FIEL7Z 10 B O% S AAERMIZZ L WiRE
FAIKAETH DB, 72721, Hs, HS, HE, KilZiEw
32, BH, MEFEOERYBALNS, FF
12 Ky |2 1% Neostaffella, Verella? % » 7 X ) F
BB A ORISR S N & d, At
YarocC (H Af—t2rbna/ Fr ML
FlZDWwW T, Nemyrovska (1999) 12X 0 &
DY APDPRENT VS,
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Soroch’'ya £ 7 ¥ 3 ~ {4k, Kholodnaya 7
Yard FAY 7 ALIICE T 5, At
¥ a 1%, Debal'tsevo i D F§# 20 km, Orlovo-
Ivanovka % % ® /7 ® Kholodnaya {7 /K it i &
27 v a3y (N48°09'32", E38°28'18") TH V),
ZZiTiECE (D 25 C8 (K) AL — b oHifgsh
45 (W3), At 2 ¥ 3 % Rotai et al.
(1969) OHITHHK LAERHAVRENTED,
BFEORESEEINTWS, T2, 3/ Fr ME
FIZ2WT3H Nemyrovska (1999) (2 X 0 FEH
YA RITRENT WS, AILEFICET %8s
X450 L Z A b T\, Rotai et al. (1969)
CE2E, AtrvaroL~K RBiEZY
310m DBIENH %o HATIE, ZoEHEDH
DIy, 13, I, I, Ki D5 AKAEIZOWTEHEHR
AL, BEOREZITI L EHIT, SHITR
D Ky, Ks lZOWTHHAAE, AEHREZIT- 720

RELZTHEDIY B, KTMOLIZRBERDN
30 cm DEFIKREAIKE T, 7 I Fdviks
MIZASLND, B ETFT2IKBEAEICHRENL
BemFEOREAIKAETHY, VIR %E
o HTIZAERILAICEOAIKEES 2. I

T ~O D B EIK B AKCE T, BET
3D 2 DY), I THARBARICE G, L
IR, EHECHENAR 15em JEORE A
JRAET, HEBWEA v,

—7, C3 (K) AA — MEKO Ky 38R %
WENEE ) 2T 2BIER 1.3 m OfAIKE T
HY, TEY, E LREAKS, #<
B L7 RIS, RIS Z LW BIRA K &
PO SN TV 5, WEHT TEHOTREAIK A
LERE L7278, AN B W T Verella 2L 72 Kk
BN 7 X)) ;AR D N Tze Ko \EWEIK L D 1Y)
IZ&E ©AIKE T, Profusulinella, Neostaffella,
Eofusulina? %50 7 ) FEBAR LD LNz Ks
FRR /) Va—VIREETLAHIKET, BEI
15~ 17m EHRAH SN 5,

III. Malonikolaevka 27> a3 Iil&lT5
Bashkirian-Moscovian #5320
a2 - BLRBEELTE

PERDFFFETIE, F A Y ik H i o Bash-
kirian-Moscovian 5: 5t 1% C3 (K) XA — b F#f
(K ~ K3 JgiE) 12BN Tw 205w (4
1%, Putrja, 1956; Pogrebnyak, 1975; Aisenverg
et al., 1979; Einor, 1996), L7z25>TC, N1
RENC BT 2 RB S 2 il A b R E % P
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3 b Zolotaya £ 7 ¥ 3 Y IZBI LTI, BIfERE
ORI EHEDOTVDLIATHL, AET
¥, 4 WkEE % 17 - 72 Malonikolaevka 7 ¥ =
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Fig.4 Uppermost Bashkitian ~ lowermost Mosvovian [C3 (I) ~ C} (K) suites] Malonikolaevka section.

A: Route map, B: Geologic log.
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WL, AR @R T 5 (K4A), AL
2B ERBIEIZHR 520 m 1I2# T 5 (X 4B).
Rerva idbg 7R KE L
TR TR T ), o BRI EIRE AR
BHTHDLLDVEL D, ZOAKEIIRRER
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L<, Bo#8sm EAIH < B L2tk
DBENPHERTELDRTH S, I 1FHHE LT
R TE do72b 00, BHHOLIIZ KNS
CORKABAIPAIRICHMHLTVWDE I Lhnb,
INHIXITITHERHEHIW TE 5, AAIKRAEE,
Bi Kt o, 7 I 2 % Beresella Ji \2 & T bio-
clastic packstone TH %, I; D3 " LA7ICIE, #%
FrR MY A DR DRI £ D 2B L THA
FT%. LOMK4Em LA, Rervavich
3% Cs AL — Mg Lo L B #ERT 5, Zof
IR S EIRA IS (phylloid algae) <A
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al., 1975; Izart et al., 1996), T D78, “F/N1
a3 N A Y REEEEIEIC B VT KK, #
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(Aizenverg et al., 1975)c K ® Ky 1T K, © %
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FIXPRE T, MEHME LTI bioclastic wacke-
stone IZ/7HHTE %,

K varyORKEPSIET K MEAH
%S b # 112, Malonikolaevka £ 2 ¥ 3 »
»ona ) Ny MERY X NERT, b3
J FY v 5, —ITTH Bashkirian 12 4F
i 7 Declinognathodus noduliferus (s.s.) 1% Iy
IR & M 5, Declinognathodus marginodosus,
Idiognathoides sinuatus, I. fossatus, I. tubercu-
latus, Idiognathodus sinuosus BBt 7
VarvekElUCET 5, —J Idiognathodus
aljutovensis X° Idiognathoides corrugatus |3 &K
Y7 v ayTREOERDL L) Lo
Moz, chbidiorsyaryTidss
WCTFLOBENS SERT LI ERHMEN T
% (Nemyrovska, 1999) . Malonikolaevka t 7
Yaryoa/ Ny MEELEEREZ S L THER
DM Declinognathodus donetzianus TdH 5o K
X D. marginodosus " HIRAE L2 FE 2 b
THBYH (Nemyrovska, 1999), Z®HHA Bash-
kirian-Moscovian it & %3 2 WHEL O H %
IRy b0 12ELTEFLNTWS (Groves
and Task Group, 2004, 2005) . Declinognatho-
dus donetzianus 34Kt 27 ¥ a V CTlI K, D -
WL EBDIHE B D, WLED Zolotaya £ 7
YarvTREKAZONME]ETH S (Nemy-
rovska, 1999), F 72, ZOEBFFINERITS
BEDICMATHLEND S S DD, Idiogna-
thodus incurvus & I. volgensis b 1, 8 £ 'K
7% Malonikolaevka t 7 ¥ 3 Y 2B\ % f)H &
THb, ZDXHIZ, Malonikolaevka 7 ¥ 3
YToa ) Py MEEEER A D L, THEEKRD
KB ANpb ) 2R dglidat o5 wn
b0, C3 (K) A A — I AL T Mos-
covian Bl O L WA ER2INb->TL B2 &
WHERTE b, B, Zolotayat” ¥ 3 ¥ Tl
Groves and Task Group (2005, 2007) 7% Bash-
kirian-Moscovian i ft % % 3 2 WHEME O &
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Table 1 List of conodonts and fusulines from Malonikolaevka section.

Limestone I

L B L L K K K

Conodonts

Declinognathodus noduliferus noduliferus (Ellison & Graves)

Declinognathodus marginodosus (Grayson)
Idiognathoides sinuatus (Harris & Hollingsworth)
Idiognathodus sinuosus Ellison & Graves
Hindeodus minutus (Ellison)

Idiognathoides sulcatus Higgins & Bouckaert
Idiognathoides fossatus (Branson & Mehl)
Idiognathodus sp.

Idiognathoides tuberculatus Nemirovskaya

Idiognathodus aljutovensis Alekseev, Barskov & Kononova

Idiognathodus incurvus Dunn

Declinognathodus donetzianus Nemirovskaya

Idiognathodus volgensis Alekseev, Barskov & Kononova

Idiognathoides corrugatus Harris & Hollingsworth

X

X X X X
X X X X X X

X X X X X
X

~ X X X
X
X
X X
X X X X

X
~

Fusulines

Verella sp.

Eostaffella grozdilovae Vachard & Maslo
Ozawainella pararhomboidalis Manukalova
Ozawainella cf. lissichanica Manukalova
Neostaffella (N.) spp.

Mediocris (M.) breviscula (Ganelina)
Pofusulinella sp.

Verella-Eofusulina transition

Eostaffella rjasanensis Rauser-Chernousova
Ozawainella alchevskiensis Potievs'ka
Neostaffella (N.) vozhgalica (Safonova)

Neostaffella (N.) cf. khotunensis (Rauser-Chernousova)
Eofusulina triangula (Rauser-Chernousova & Beljaev)

Eofusulina trianguliformis Putrja

cf.

X X X X X

X X X X X X

53/ FY boFERiE LTEIF W5 Idiogna-
thoides postsulcatus 7% Ko 7*5, Diplognathodus
ellesmerensis N Ks 2 HHEH LIGD 505, Thb
2 ffilx Malonikolaevka 27 ¥ 3 Y 51350 &
ZAHIHERIN TV,

—J77 A1) FHIEI K, TELHET HUANE, EH
I Rv, D720, 7R FORE
AU R EHVEARL, DL K DA
BrSiEbIhrLrEohTuniv, ThET
12, PEITEDZ0K 1ITR L7 14 05%8E

R L7z ZORENLEARLIK 5 ITRT,
Malonikolaevka £ 7 ¥ 3 ¥ T ® Bashkirian-
Moscovian 5i it # %2 £ 2 HBEICEHE 2 7 X
) 7%, Eofusulininae Wit} (Verella-Eofusulina
FiRk) BT B Verella B & U Eofusulina J& T
Hrbo Ktz TaroL~LECHS 4 0KE
JEH 51, 4 Verella sp. (KI5F ~H) & L7z
BEARZ BT B 78, ATE TR BRI 70 58 BE 47 Hh
WHREDLNDLZ DD, —H$ 5 E Eofusuli-
na 2V LA L7220, B2 AR I A
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¥ 5 Malonikolaevka £ 7 ¥ a ¥ » L ET A7 XY FH.

Fig. 5 Fusulines from Malonikolaevka section. A: Ozawainella pararhomboidalis Manukalova, from limestone I3, X
30. B: Ozawainella cf. lissichanica Manukalova, from limestone I3, X 50. C: Ozawainella cf. pararhomboidalis
Manukalova, from limestone K, X 30. D: Profusulinella sp., from limestone Is, X 40. E: Neostaffella (N.) sp.,
from limestone I3, X 30. F-H: Verella sp., F, H, from I;, G, from 13, X 15.1: Mediocris (M.) breviscula (Ganelina),
from limestone I;, X 100. J, O-Q: Eostaffella grozdilovae Vachard & Maslo, J, from limestone I5, O-Q, from K, X
80. K, L: Ozawainella alchevskiensis Potievs'ka, from Ky, X 40. M: Profusulinella? sp., from K, X 40. N: Eo-
staffella rjasanensis Rauser-Chernousova, from limestone Kz, X 80. R: Neostaffella (N.) cf. khotunensis (Rauser-
Chernousova), from limestone K, X 40. S, T: Neostaffella (N.) vozhgalica (Safonova), from Ks, X 30. U, V:
Eofusulina trianguliformis Putrja, from limestone Ky, X 15. W, X: Eofusulina triangula (Rauser-Chernousova &
Beljaev), from limestone K, X 15.

(sagittal section : X 5G) 128\ Tk Hr e i £ MARL VALHIR L 4 38D Lena Jg 4 O s

HETORMBERMABIZIEAEALNLZNI NS, L 72 V. transiens [l %k, Verella J& ® W TlxH 7
AMX van Ginkel & Villa (in van Ginkel, 1987) DHALRIDOHETH DL EARBRTIENTE L, —F
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K, (213 7% Eofusulina Td 5, L VA4
AWK E L, BRERI OB E. triangula (X
5U, V) B X W E. trianguliformis (X 5W, X)
WABENL, TN Eofusulina X —H1Z Mos-
covian F#ICHHMTH L 2 LBMOLNT WS
(1 212, Rauser-Chernousova et al., 1951; Pu-
trja, 1956; Ivanova et al., 1979), I3 & K, ORI
H25LH5HI1E7 X)) FHEOEMID R, Medi-
ocris (M.) breviscula (X 51) X Profusulinella
sp. ([ 5D) BETEDATH B, C3(K) AL —
I LK D K, A 5 13 Eofusulininae W FHIJE $ 4
EEZEZONDL VL OPDERMPGESNIA, K
ZEHVERTIE RV 2DGD L ZAZDMEIC
BEEoTWaV, L2LEYS, KiEDOD DI
Verella & Eofusulina ORI E 2F> L9
ThY, @A XIEARWIED Verella sp. £ 1 i%
RRREVDOO, HEERINE K 2 HRET 5
B Eofusulina & WRTHTHEV . 514, Ki 2
5EMAR 2155 2 12X Y, Malonikolaevka
v 27 ¥ a yIiZB W T Verella-Eofusulina Sk O
P BT 5 Rl e EAL I 2 b & B BF T & 5]
REVEATHI T & 72,

Verella-Eofusulina ft LLAY O 7 X)) 5
ELTiE, Eio b ool h T Eostaffella,
Ozawainella, Neostaffella 55 723 M L 725 Eo-
staffella J&® 9 © E. grozdilovae (X 5J, O ~
Q EMFHLAZRBEZEAKAETAL N,
Ozawainella J& Tl I3 7 & O. pararhomboida-
lis (X 5A) & O. cf lissichanica (X 5B) 75,
K; 7 5 1% O. cf. pararhomboidalis (X 5C) 73,
¥ 72 Ky, 25 1% O. alchevskiensis (X 5K, L) 7%
MW L 720 % 72 Neostaffella J& Tix C3 (I) A
4 = M5 ORERIIG RN D S D% »
DITHR L, Ko A 5 M L 72 Neostaffella (N.)
vozhgalica (X158, T) DB XI55 ~175
TdH Y, Neostaffella ® HTIx B KA D%
% ¥5 2, Rauser-Chernousova et al. (1951) %
Nikoraev (2005) FOHE % A5 L, Az
L& L7z iy KR oRk % # O Neostaffella
HiiZ B B 1 Moscovian 127 > TH S LT 5
X9 TH%, —J, I Bashkirian 7 5 T #

Moscovian (27227 THD 7 X ) F FEEIEE N 7
Profusulinella 1%, Malonikolaevka 7 ¥ 3 ~
WA,

DXL, BoSh/zT— % %5 1% Maloniko-
laevka 7 ¥ a o7 X)) FHEIIBWTIE, K
WY Eofusulina 3 & VK @ Neostaffella
DML &) LI 2 b A X > b 2SR
T&b, 2OZEMS, T/ KV A7 XY
FHIZBWTH C (K) A4 — MEEMIIZ
Bashkirian-Moscovian 5t # 8 2T LD TE 5
TREPEASR S5

IV. $&EHESHDEE

S OFATIE, FA BB B
% I-# Bashkirian %5 T #B Moscovian (222} T
ORFEWM LT T a VIZBWTEHAREZ TV,
C: (F) 24 —1»5C8 (L) A4 —MZhFT
DITITHEAE L 72 ARG R 2R ET 5 2 &5 T
&7z, RBOL QB HRBLa s P
M ALER &5 F R LA RO P IRGT &
HEDHTVBEIATHY, TOEEDOHEHIE
e, ZOWMT, Mkt a3 D1>5TH
% Malonikolaevka £ 7 ¥ 3 Y {28V Tid4MH,
Bashkirian-Moscovian it gifs o3 2 K~ b
BLUT7 ) HMEARELEOBME % [F— 8
PODT—F &b LIZBET LI LN TE
Malonikolaevka 2 7 ¥ g >~ & Zolotaya £ 7 ¥ =
COFILHBELEEITOWTITIAIE, K
P A% 5 BR BB RL R O Rk H AL T SR ZERT SR O
—BRELTHLVRHEZEDTVDEIATH
D, SHRIVFEMZEGRIHEOLD 0L Bbh
5o

B e HNE A GRIE P IESEIC 81 5 51
HELHFENRHILTH D, O ZRBENIZA
RARDBIFERF BB L TATRTHS EF R
%o 41, Task Group to establish a GSSP close
to the existing Bashkirian-Moscovian Boundary
WCEBERERHET DY - — A XY MRER
GSSP #EIZE LT, AWFZETH LN A E
B b0LEZ LN,
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