AHOTAIIA

Hepnos B.C. Lledanononu ta Opaxionoaud OalIKUPCHKOTO Spycy (cepeaHiid
kap6oH) Jlonbacy. — KBamidikariiina HayKoBa Ipallsl Ha IpaBaxX PyKOIHUCY.

Huceprariiss Ha 3400yTTS HAyKOBOTO CTymHeHs JokTopa (dinocodii 3a
cnemianbHicTio 10 — TIpupogunui nayku (103 — Hayku mpo 3emiio). — IHcTUTyT
reosoriunux Hayk HAH Ykpainu, Kuis, 2022.

[le mocmimkeHHS € MPOJOBXKEHHSIM pPOoOOTH 3 BUBUEHHS 1e(alonoJOBUX Ta
OpaxiononoBux (ayH kapoony Jlorbacy, sKy OyJi0 po3MOYaTo Ha MOYATKY MUHYJIOTO
cromittsa JI.C. JlibpoBuuem, M.B. Kpyrnosum (uedanonoan), a takox A.Il. Potaewm,
b.K. JlixapeBum (Opaxionoan), npoaosxkeHoi A.B. ITonosum, T.B. Actaxosoro, JI.O.
Kysinoro, JI.€. AiizenBeprom ta B.1. [ToneraeBum, ane npununeny B 90-x pokax XX
CT. Ta Ha caMoMy roudatky XXI cT.

OCHOBOIO i1 BHUKOHAHHS JMCEPTALIMHOrO  JOCHIKEHHS  CIyTryBaju
OaraTopiuHi ocoOucTi 300pu pemToK Mmedanonoa OamKUPCHKOro sSpycy KapOoHY
JlonOacy Ta HeBelIMKa KOJIEKIS OpaxiomoJl IbOro BIKy, IO 30epiraerbcs y
kepHocxosuil [I'H HAH Vkpainu. CnoniBaHHsIM Ha po3mMpeHHs 300piB Opaxionon
Ha JlonOaci moknaiM Kpaid BO€HHI Jii, 10 PO3MOYAIUCS Ha 11 TEPUTOpIi, 1 TOMY
3100yBady OyB 3MYIIEHHH 30CEPEAMTHCS Mailke BUKIIOYHO Ha BUBYEHH1 (ayHH
nedanonos. Aje akileHT Ha OJIHY 3 TpyN HE 3MEHIIIMB HayKOBOI IIIHHOCTI POOOTH.

He3Baxkatouu Ha TpuBally 1CTOPII0 BUBUEHHS T'OJIOBOHOTHX MOJIIOCKIB KapOOHY
Jlonbacy, 1ixH€ JOCHIJPKEHHS € aKTyaJbHUM B 3B’S3Ky 31  CJIaOKOO
O0XapaKTEPU30BAHICTIO peImTKaMu 1edalonoa OKPEeMHUX 1HTEPBAIIB  PO3Pi3y,
ICHyBaHHSIM HarajibHUX MpobiieM B crparurpadii xapoony [lonbacy (Hanmpukian,
MOJIO)KCHHS HIDKHBOI MEXI MOCKOBCBKOTO SIPYCy) Ta BaXXIMBUM 3HAYCHHSIM
TOJIOBOHOTUX MOJIIOCKIB I manieobioreorpadiyHuX MOOYAOB Ta PEKOHCTPYKIIIT
YyMOB HaKONMHWYCHHS ocajiB. bpaxionogu € TpaguliiHUM 1HCTPYMEHTOM JIJIst
moOy10BU 01030HAJILHUX IIIKAJ Ta BUBYEHHS (DayHICTUYHUX 3B A3KIB TaBHIX OaceliHiB
Ta 1X OKPEMHUX YACTHH.

PemTku roJOBOHOTMX MOJIFOCKIB TPAIUISIIOTHCSA B KapOoHi JloHOacy mopiBHSHO

piako. BoHu mommpeHi y MOPCHKHMX BIAKJIaAax PI3HOTO JITOJOTIYHOTO CKIIATY: Y



BaIlHsAKaX, TTMHUCTHX CJIAHLAX, aJeBpOJiTax Ta MicKoBuKax. dariaibHO pPElITKU
nedanonoy, 3a3BUYai, MPUYPOUYEHI JI0 MIIKOBOJHO-MOPCHKUX KapOOHATHUX Ta
MIIAHUCTUX BIJIKJIA/AIB, @ TAKOXK MOPIBHSIHO TNIMOOKOBOJHMX IIEITH(OBUX TIMHUCTHX
ocaniB. [IpoaykTuam Takox 3yCTpidaloThes y BIAKIAAaX IIUPOKOTO CIEKTPY (ariid,
ase, BCe XK, TSHKIIOTh IO MUJIKOBOJTHO-MOPCHKHUX BAITHSIKIB.

Pemtku nedanomnona, sk mpaBuio, MPEACTaBICHO (parMEHTaMH 30BHIIIHIX
Afep Ta BIAOMTKaMHU YepernamoKk. 3HAYHO PIIIe 3yCTPIYalOThCS BIACHE YEpEMallKH,
pEUYOBHHA SKUX 3aMillleHa MIPUTOM 4YM JUMOHITOM. Ha Takux depemnamikax 4acrto
30epiraeThCs JOMaTeBa JiHIs — HAWBKIIMBIINIA TAKCOHOMIYHA 03HAKA TAJIE030MCHKUX
aMOHoO1JIel. SIK BUKIIIOYHO PIJIKICHE SIBUILIE HA yepenamikax 30epiraeTbcs aneprypa;
TakKi (POCHJIIT TPAIUISIFOTHCS, 3a3BUYall, B KAPOOHATHUX KOHKPELISIX.

Pa3zom 3 pemtkamu 1ie¢angono] 3yCTpiyaroThCsl PI3HOMAHITHI 3JIMILKH 1HIIHX
rpyn (ayHu, a TakoX Ha3eMHOI ¢Giiopu Ta ixHOodocwIii. Y BamHsIKax 1ie, K MpaBuiIo,
MEeJICHUINOU, TaCTPONOIU, Opaxionoau, Pialle — KOpaJIk, MOXOBATKH, TPUIOOITH Ta
pubM; y MICKOBHMKAX — Ti K cami TpymnH, a Takox ckadomnoau, HazemHa diopa Ta
ixHodocumii. VY aprumitax Ta aJeBpoNiTaxX TMOpsSJ 3 pelmTKaMu edaionon
TPAIUISIOTHCS MEJICUIOIA, TaCTPONOIU, 1XHODOCUIIII, pimie — Opaxionoau.

PemTku rosioBOHOTUX MOJIFOCKIB PIIKO 3yCTPIYAIOTHCS Y BUTJISI CKYITYEHb.
3a3BHUuail, iXHl MOXOBAaHHS — II€ PO3CisiHI B MOPOJI (parMeHTH sd]ep Ta BIIOUTKU
yepenamok. JIuiie B TOHKMX MpolIapkax kKapOOHATHUX KOHKPELil B ajJeBpoJliTax Ta
TJIMHUCTHUX CJIAHIISIX PEIITKU 1HKOJIM TPAIUISIOTHCS Y BUTIISI/II HEBEIMKUX CKYITYEHb.

Cepen 34 ommcanux B poOoTi poaiB 1edanonon, 19 BigHOCATBCS 10
HEKTOOEHTOCHOI KUTTEBOT popmu, 11 — g0 OeHTomenariunoi Ta 4 — 10 MIAHKTOHHOI.
He nuBnsuunchk Ha Te, 110 Ha3BaH1 KUTTEBI POPMHU HE MAIOTh KOHKPETHOI (parfiaibHOT
OPUYPOUCHOCTI, aHalli3 CYKYNMHOCTI XUTTEBUX (QOpM KoMIUiekcy uedanonon 3
KOHKPETHOTO MICIIE3HAXO/PKCHHS JI03BOJISIE POOUTH BHUCHOBKM IOJ0 (arfianbHOT
MPUPOJIN BIIKIIAIB.

[IpoBemeHi AOCIIKCHHS JIO3BOJMIM MoOHOrpadiuno omucata 67 dopm
rojloBOHOTUX MorockiB (27 BumiB ta 40 QopMm, BHU3HAYEHUX Yy BIAKPHUTIH
HOMeEHKJ1aTypi). Bchoro BuzHaueHo 84 TakCOHIB rOJIOBOHOTHUX MOJIOCKIB: 29 BUIIB (3

SAKUX 7 € HOBUMH) Ta 55 GopM, BUBHAUCHUX Y BIAKPUTIA HOMEHKIATYp1. 3arajiom, i3



OalIKUPCHPKUX  Ta  HIDKHBOMOCKOBCHKMX  BiakianiB  Jlonbacy  Bu3Ha4yeHO
NpeACTaBHUKU HACTYNMHHUX poaiB: Pseudorthoceras, Poterioceras, Gzheloceras,
Celox, Pseudogzheloceras, = Parametacoceras, = Metacoceras,  Mosquoceras,
Millkoninckioceras, Planetoceras, Knightoceras, Temnocheilus, Temnocheiloides,
Domatoceras, Titanoceras, Paradomatoceras, Pseudostenopocems, Asymptoceras,
?Librovitschiceras, Liroceras, Peripetoceras, Coelogasteroceras, Ephippioceras,
Megaglossoceras, ?Maximites, Melvilloceras, Homoceratoides, Bilinguites, Retites,
Branneroceras, Cancelloceras, ?Glaphyrites, Gastrioceras, ?Agastrioceras,
?0wenoceras, Paraphaneroceras, Cymoceras, Winslowoceras, Wiedeyoceras,
Dimorphoceratoides ta Anthracoceratites.

Bnepme gns  kapObony — JlonOacy — BHSBIEHO  NPUCYTHICTH  pPOJIB
Pseudorthoceras,  Poterioceras, Celox, = Mosquoceras,  Millkoninckioceras,
Planetoceras, Knightoceras, Temnocheiloides, Titanoceras, Pseudostenopoceras,
Asymptoceras, Librovitschiceras, Peripetoceras, Melvilloceras, Branneroceras,
Agastrioceras, Cymoceras, Paraphaneroceras, Winslowoceras Ta
Dimorphoceratoides. Onucano ogu HoBuit pia (Pseudogzheloceras Dernov, 2021).

Cepen npoayktuj Baanocs ineHtudikyBatu 20 dopm 1mux Opaxionof (3 AKuUX
19 moxonaTh 3 BIAKIA/IIB BEPXHHOI YACTUHU OAIKUPCHKOTO SIpyCy 1 1 — 3 HAMHIKYOT
YaCTMHU MOCKOBCBHKOTO fApycy): 12 BumiB ta 8 (opm, BU3HAUYEHHX Y BIAKPHTIH
HOMeHKJIaTypi. Bnepme B kapOoni JloHOacy BHSIBIEHO MpEICTaBHUKIB PO/IIB
Densepustula Ta Parajuresania.

B Gamkupchko-HIKHROMOCKOBCHKHX Bifkianax Jlonbacy BuaiiaeHo 9 BepcTB 3
dayHoto amoHoineii: BepcTeu 3 Homoceras (intepsan Ds'°-E;; BimmoBimae Bepxmiit
yacTuHi amoHoimHOi TeHoszomn' Homoceras), 3 Reticuloceras (intepsan E;-Eo;
BiAnoBigae reHo3oHi Reticuloceras), 3 Bilinguites superbilinguis (intepan Eo-Fi;
BIJIMOBIJIa€ HWXKHIA yacTUHI aMmoHOigHOi TeHo3oHu Bilinguites-Cancelloceras), 3
Verneuilites linter (BepXHs 4YacTMHA MaHJPUKUHCHKOI CBITH; BIAMOBIA€ BEPXHIM
yacTuHI aMoHOigHOiI reHo3oHu Bilinguites-Cancelloceras), 3 Melvilloceras rotaii
(intepsan  G,>-G,, BiAmoBigae HWKHIf uyacTMHI TeHO30HM Branneroceras-

Gastrioceras), 3 Gastrioceras lupinum (intepBan Gy-I;; BiimoBigae BepxHid YacTHHI

1 . .
I'eHO30HA = 30Ha CMUIBHOTO MOIIUPEHHS JBOX POJIiB a00 paHTrOBa 30HA OJTHOTO POJY.



reHo3oHn  Branneroceras-Gastrioceras), 3  Donetzoceras donetzense (HU3U
OUIOKAJIMTBEHCHKOI CBITH; BIANOBIJAa€ HIDKHIA 4YacTHHI aMOHOIZHOI TE€HO30HU
Diaboloceras-Axinolobus), 3 Wiedeyoceras tenue  (BepXHsS  YacTHHA
O1JIOKaTUTBEHCHKOI CBITH Ta OalIKWpPChbKa YaCTHHA KaM’ STHCHKOI CBITH; BIANOBIIa€
BEpXHIA YacTUHI aMOHOIAHOI reHo3oHW Diaboloceras-Axinolobus) Ta BepcTBH 3
Wiedeyoceras clarum (iatepBan K,-k;; BigmoBigae HIKHIM 4YacTHHI TEHO30HU
Diaboloceras-Winslowoceras).

Ha mijictaBi BUBUEHHSI aMOHO1I€ HMKHS MeXa MOCKOBCBKOTO SIPYCY TOKH 110
aHl B CTpaToTuil, aHi B po3pi3i JlonOacy 4iTko He (pikcyeTbcs. 3a aMOHOiEIMU
KpuTepieM ii TPOBENIEHHS € CIUIbHA NPUCYTHICTH amoHoinedt Diaboloceras Ta
Winslowoceras. €nunauit Diaboloceras B po3pi3i JJonbacy Bimomuii 3 BamHsky K,
kam’siHCbKO1 cBiTH. [IpoTe BiH Mae Oamkupchkuii Burisa. llpenctaBHuka poay
Winslowoceras Bu3HaueHo 37100yBavyeM 3 MOKPIBIII BYTUIbHOTO T1apy k; kaM’ssHCbKO1
cBiTu. Takum 4YMHOM, OaIIKUPCHKO-MOCKOBChKa Mexka B po3pidlt [lonOacy, Ha
MiJICTaBl BUBUECHHS aMOHOI1/IEH, PO3TAIIOBYEThCS HE HIDKYE BamHsAKy K, 1 He Buiie
BYTUIBHOTO Tpoiapky k.

[edanonooBl KOMILIEKCH cepeaHboro kapOony /lonbacy Ha pogoBoMy piBHI
nyke Omm3bKi 10 acomiamiit 3axigHoi €Bpornu (Bemmkoi bpuranii, Hinepmanmis,
benbrii Ta Himeuunnu) 1 IliBHiuHOi AMepuku (MinkontuHeHty ta Kanaacekoro
ApKTUYHOTO apximnenary). 3HaYHO MEHILIE CHUIBHUX poAiB € 3 MOCKOBCHKOIO
cuHekmizo, YpamoMm, Cepennporo Asiero 1 Kazaxcranom. ['0J0BHUM MHIISIXOM
oOmiHy uedanonogosumu ¢dayHamu JlonOacy Ta IliBHIYHOT Amepuku Oyiu,
iiMoBIpHO, maneobaceiitnn 3axigHoi €Bpornu Ta [liBHIYHOT AQpuKu 1, MeEHII
MOBIpHO, Ypairy Ta MOCKOBCHKOI CHHEKITI3H.

Knrouosi cnosa: TonoBOHOTT MOJIIOCKHU, IPOAYKTUAM, Opaxionoau, JJoHenpkuii
OaceitH, OamIKUPCHKUN spyc, CHUCTEMaTHWKa, maieodioreorpadisi, crparurpadis,

TaOHOMIs, TATICOCKOJIOT 1.



ABSTRACT

Dernov V.S. Cephalopods and brachiopods of the Bashkirian (Middle
Carboniferous) of the Donets Basin. — Scientific Thesis paper on the rights of
manuscript.

Thesis paper for the scientific degree of PhD in the field speciality 10 — Natural
History (103 — Earth Sciences). — Institute of Geological Sciences of National
Academy of Sciences of Ukraine, Kyiv, 2022.

This study is a continuation of the works on the study of Carboniferous
cephalopods of the Donets Basin, begun in the early last century by L.S. Librovitch
and M.V. Kruglov (cephalopods) and A.P. Rotai, B.K. Likharev (brachiopods),



continued by A.V. Popov, T.V. Astakhova, L.F. Kuzina, D.E. Aisenverg, and V.I.
Poletaev, but terminated in the early 1990s.

The basis for the dissertation research was my own collection of cephalopod
remains of the Bashkirian of the Donets Basin and a small collection of brachiopods
of this age, stored in the IGS NASU. Hopes of expanding the collection of
brachiopods of the Donets Basin ended when hostilities began in the area, and so the
applicant was forced to focus almost exclusively on studying the fauna of
cephalopods. But the emphasis on one of the groups did not reduce the scientific
value of the work.

The study of Carboniferous cephalopods of the Donets Basin is very relevant
due to the weak characterization by their remains of some intervals of the section, the
presence of current problems in the Carboniferous stratigraphy of the Donets Basin
(e.g., the lower boundary of the Moscovian), etc.

Fossil cephalopods are relatively rare in the Carboniferous of the Donets Basin.
They occur in marine sediments of different lithological composition: in limestones,
mudstones, siltstones, and sandstones. In fact, cephalopod fossils are usually confined
to shallow marine carbonate and sandy sediments, as well as to relatively deep shelf
clayey sediments.

In rocks, the cephalopod remains are usually represented by fragments of
steinkern and conch imprints. Pyrite or limonite conchs are much rarer. Such shells
often have a suture line, the most important taxonomic feature of Paleozoic
ammonoids. The aperture is preserved as an extremely rare occurrence on conchs;
such fossils are found, as a rule, in carbonate nodules.

Together with the remains of cephalopods, various remains of other fauna
groups, as well as terrestrial flora and trace fossils are found. In limestones these are
usually bivalves, gastropods, brachiopods, less often corals, bryozoans, trilobites and
fish; in sandstones these are the same groups, as well as scaphopods, terrestrial flora
and trace fossils. Bivalvess, gastropods, trace fossils, and less frequently, brachiopods
are found in mudstones and siltstones together with cephalopods.

Fossils of cephalopod mollusks are rarely found in clusters. Usually their

burials presented by fragments of steinkerns and conch imprints. Sometimes



cephalopods occur as small clusters in thin interlayers of carbonate nodules in
siltstones and mudstones.

Among the 34 genera of cephalopods described in the this dissertation, 19
belong to the nectobenthic life form, 11 to the benthic life form, and 4 to the
planktonic life form.

In this dissertation, 67 forms of cephalopods (27 species and 40 forms defined
in the open nomenclature) were described. A total of 84 forms of cephalopods were
identified: 29 species (of which 7 are new) and 55 forms in the open nomenclature. In
total, representatives of the following genera were identified from the Bashkirian and
Lower Moscovian of the Donets Basin: Pseudorthoceras, Poterioceras, Gzheloceras,
Celox, Pseudogzheloceras,  Parametacoceras, = Metacoceras, = Mosquoceras,
Millkoninckioceras, Planetoceras, Knightoceras, Temnocheilus, Temnocheiloides,
Domatoceras, Titanoceras, Paradomatoceras, Pseudostenopocems, Asymptoceras,
?Librovitschiceras, Liroceras, Peripetoceras, Coelogasteroceras, Ephippioceras,
Megaglossoceras, ?Maximites, Melvilloceras, Homoceratoides, Bilinguites, Retites,
Branneroceras, Cancelloceras, ?Glaphyrites, Gastrioceras, ?Agastrioceras,
?0wenoceras, Paraphaneroceras, Cymoceras, Winslowoceras, Wiedeyoceras,
Dimorphoceratoides and Anthracoceratites.

For the first time for the Carboniferous of the Donets Basin noted the presence
of genera Pseudorthoceras, Poterioceras, Celox, Mosquoceras, Millkoninckioceras,
Planetoceras, Knightoceras, Temnocheiloides, Titanoceras, Pseudostenopoceras,
Asymptoceras, Librovitschiceras, Peripetoceras, Melvilloceras, Branneroceras,
Agastrioceras, Cymoceras, Paraphaneroceras, Winslowoceras Ta
Dimorphoceratoides. One new genus (Pseudogzheloceras Dernov, 2021).

Twenty forms (12 species and 8 forms identified in the open nomenclature), of
which 19 are late Bashkirian and one early Moscovian, were identified among the
productids. The presence of representatives of the genera Densepustula and
Parajuresania was established for the first time in the Carboniferous of the Donets
Basin.

Nine members with ammonoid fauna have been described in the Bashkirian

and Early Moskovian deposits of the Donets Basin: (1) Member with Homoceras



(interval Ds'°-E,; corresponds to the upper part of the Homoceras genozone); (2)
Member with Reticuloceras (interval E;-Eo; corresponds to the Reticuloceras
genozone); (3) Member with Bilinguites superbilinguis (interval Eo-F,; corresponds
to the lower part of the Bilinguites-Cancelloceras ammonoid genozone); (4) Member
with Verneuilites linter (upper part of the Mandrykynka Formation; corresponds to
the upper part of the Bilinguites-Cancelloceras ammonoid genozone); (5) Member
with Melvilloceras rotaii (interval G,%-Gy; corresponds to the lower part of the
Branneroceras-Gastrioceras genozone); (6) Member with Gastrioceras Ilupinum
(interval Gy-I;; corresponds to the upper part of the Branneroceras-Gastrioceras
genozone); (7) Member with Donetzoceras donetzense (lower part of the Belaya
Kalitva Formation; corresponds to the lower part of the Diaboloceras-Axinolobus
ammonoid genozone); (8) Member with Wiedeyoceras tenue (upper part of the
Belaya Kalitva Formation and Bashkirian portion of the Kamenskaya Formation;
corresponds to the higher part of the ammonoid Diaboloceras-Axinolobus ammonoid
genozone); (9) Member with Wiedeyoceras clarum (interval K,-k; corresponds to the
lower part of the Diaboloceras-Winslowoceras genozone).

Based on the study of ammonoids, the lower boundary of the Moscovian is not
yet clearly fixed either in the stratotype or in the Donets Basin section. According to
the ammonoids, the criterion for it is the joint presence of the ammonoids
Diaboloceras and Winslowoceras. The only Diaboloceras in the Donets Basin
section is known from the limestone K, of the Kamenskaya Formation. However, it
has a Bashkirian appearance. A representative of the genus Winslowoceras has been
identified from the roof shale of k; coal bed of the Kamenskaya Formation. Thus, the
Bashkirian-Moscovian boundary in the Donets Basin section, based on the study of
ammonoids, is not lower than limestone K, and not higher than the k; coal layer.

Cephalopod assemblages of the early and middle Pennsylvanian of the Donets
Basin at the generic level are very close to the associations of Western Europe (Great
Britain, Netherlands, Belgium, Germany) and North America (U.S. Midcontinent and
the Canadian Arctic Archipelago). Much less in common genera with the Moscow
Syneclise, the Urals, Central Asia, and Kazakhstan. The main pathways of

cephalopod fauna exchange between the Donets Basin and North America were



probably the paleobasins of Western Europe and North Africa and, less likely, the
Urals and the Moscow Syneclise.

Key words: cephalopods, Donets Basin, Bashkirian Stage, Middle
Carboniferous, taxonomy, paleobiogeography,  stratigraphy, taphonomy,

paleoecology.
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