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THE DESTRUCTIVE IMPACT OF THE MILITARY AGGRESSION OF THE RUSSIAN
FEDERATION ON PALEONTOLOGICAL AND STRATIGRAPHIC RESEARCH IN UKRAINE

PYWHIBHUW BNNMUB BOEHHOI ArPECII POCIMCbKOT ®EQEPALI
HA NANIEOHTOJIOrO-CTPATUIPA®IYHI AOCNIAXEHHSA B YKPAIHI

O.P. Olshtynska
O.M. OnbWTUHCBLKA

Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine; ol-lesia@ukr.net
IHcTUTYT reonoriyHmx Hayk HAH Ykpainn, Kuis, YkpaiHa; ol-lesia@ukr.net

Because of the war of aggression waged by
Russian troops against Ukraine, not only is the
number of human casualties increasing, the
scale of destruction is growing, and the threat of
further man-made disasters, emergencies and
environmental disasters is growing, but Ukrainian
citizens are losing their rights to life safety and
a safe environment guaranteed by international
and domestic law.

As a result of the hostilities in Ukraine, in
addition to the loss of human life and health,
movable and immovable property, natural
resources, geological science, in particular
paleontology and stratigraphy, suffers additional
material and moral losses due to the inability
of scientists to carry out the necessary and
customary scientific activities in their professional
field, which is of great importance for the post-
war reconstruction of the country and its stable
economic development.

Within the occupied territories of Ukraine and
in the territories where hostilities are taking place,
there are stratotype and reference sections of
regional and local stratigraphic units, as well as
geosites (unique or typical geological objects
of scientific, cultural, educational and aesthetic
value, that are protected by the state).

Stratotypes are specific geologic sections
that have been identified and adopted as a
reference and in which a stratigraphic unit is first
established and documented. These standards,
which represent the main stratigraphic units in
the most complete and distinctive way, are used
to build geological maps and perform geological
correlation at the regional level. Most sections
contain rich, diverse and unique fossil fauna and
flora.

Stratotypes and reference sections are of
primary scientific and practical importance for
fundamental and applied geological research,
and also contribute to the knowledge of the history

Uepe3 3arapbHuUbKY BilHY, SIKy BedyTb po-
CiMCbKi BiliCbka NPOTU YKpaiHW, He TiflbkKu 3po-
CTa€ KiNbKiCTb MIOACBKNX XepTB, 30iNbLUyTbCA
mMacwTabu pynHyBaHb, MOCUMIOTLCA 3arpo3un
noAanbLoro 36iNbLUEeHHS KiflbKOCTi TEXHOMEHHNX
KatacTpod, Haa3BMYaNHUX CUTyaLin Ta eKkono-
MYHMX NUX, — rpoMagsaHn YKpaiHun BTpadaloTb
rapaHToBaHi MiKHaApPOOAHWUM Ta HauioHanbHUM
3aKOHOA,aBCTBOM NpaBa Ha 6e3neky CBOro XuTTa
Ta 6e3neyHe cepenoBULLE ICHYBaHHS.

BHacnigok BoOeHHMX Ain B YKpaiHi, OKpiMm BTpa-
TV XUTTA Ta 300pPOB’A Niogen, pyxoMoro i He-
PyXOMOro MariHa, MiHepanbHO-CUPOBUHHUX Ta
NPUPOOHNX PEeCypCiB, reonoriyHa Hayka, 30Kpe-
Ma naneoHTosoriqa i ctpaTurpadid, 3asHarTb 4O-
AaTKOBMX MaTepianbHUX 30MTKIB Ta MOparbHUX
BTpaT yepe3 HEeMOXNUBICTb BYEHUMU 3[iIACHIO-
BaTW HeOOXiOAHY Ta 3BWYHY HAyKOBY AIANbHICTb
y CBOIN npodeciHin cdepi, 9ka mMae Benuke
3HaYeHHs AN NOBOEHHOI BiAbyaoBK KpaiHu Ta i
CTabinbHOrO0 €KOHOMIYHOIO PO3BUTKY.

B mMexax okynoBaHux TepuTopin YkpaiHu Ta
Ha TepuTopiax, Ae BeayTbcs OoKMoBI Aii, 3Ha-
XOOATbCSA €TanoHHi (CTpaToTMNOBI Ta OMOPHI)
reonorivyHi po3pianm perioHanbHOro i MicueBoro
paHriB, a TakoX reosioriyHi Nnam’aTku NpMpoan —
yHikanbHi abo TMnoB.i reonorivHi 06’ekTn, Wo Ma-
I0Tb HAYKOBY, KYNbTYPHY, OCBITHIO Ta €CTETUYHY
LLIHHICTb | OXOPOHAIOTLCA OEPXKABOIO.

CTpaTtoTunu — Le KOHKPETHI reonoriyHi pos-
pi3n, €Ki BUAINEHO i MPUAHATO 3a €TarioH i B
SAKNX BNepLle BCTAHOBMEHO Ta 3a40KyMEHTOBa-
HO cTparturpadivyHmi nigposain. 3a AoNoOMOrow
UMX €eTanoHiB, sIKi HaMbinbll MOBHO i BUPA3HO
npeacTaBnsAl0Tb OCHOBHI reOororiyHi - oguHULI,
OyayloTbCs reonorivHi KapTu i 30iNCHIOETBCS re-
ororiyHa Kopensuia Ha perioHanbHOMY piBHi.
BinbLwicTb po3pisiB MicTATL GaraTy, pisHOMaHITHY
i YHiKarnbHy BUKOMHY dayHy Ta doriopy.

CTtpaTtoTunu Ta eTanoHHi po3piau mMatoTb nep-
LIOYEeproBe HayKOBO-MPaKTUYHE 3HAYeHHA ONS

MATERIALS OF THE INTERNATIONAL SCIENTIFIC CONFERENCE AND
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Schematic map of the geographical location of geological sections of the Phanerozoic of Ukraine, inaccessible for scientific

research.

Kaptocxema reorpadivyHoro nonoXeHHs reonoriyHmMx po3apisie paHeposoto YKpaiHW, HEQOCTYNHUX OIS HayKOBWUX AOCHi-

[KeHb.

1 - Mykhaylivs'ka-2083 borehole, 2 - Ol'hyns'ka-501
borehole, 3 - Novotroyits'’ka-93  borehole and
Novotroyits'ka-1905 borehole, 4 - Rozdol'ne-2107 borehole,
5 - Dokuchayevs'kyy Quarry, 6 - Styla, 7 - Kal'mius, 8 -
Borehole No. 9860, 9 - Starobesheve, 10 - Kulykivka,
11 - Borehole No. 240, 12 - Borehole Stril'tsivs'ka-3, 13
- Blahodatne, Hryhor'yivka, 14 - Kruchyk Ravine, 15 -
Davydivka, 16 - Karahuz Ravine, 17 - Kholodna Ravine and
Khartsyz's'ka Ravine, 18 - Hurkova Ravine, 19 - Kalynove,
20 - Myronivs'ke, 21 - Pokrovs'ke, 22 - Bakhmut, Sloviansk,
23 - Dronivka, 24 - Serebryanka, 25 - Novorays'ke, 26 -
Burkhaniv, 27 - lzyum, 28 - Krylovka, 29 - Petropavlivka,
Lozove, Karahach, Mar'yine, Holubynka, Verkhorichchya,
Kostyantynivka, Prokhladne, Trudolyubivka, 30 - Zuya,
Horlynka, Mazanka, Salhir, Topolivka, Bahate, Tayhins'ke,
Kurs'ke, Melikhove, Bilohirs'k, Biyuk-Karasu, 31 - Plotinne,
Karatlykh, 32 - Bodrak, Bitak, 33 - Privitne, Vesele, Sudak,
34 - Karadag, 35 - Yalta, Ai-Petri, 36 - Gurzuf, Demeriji, 37
- Balaklava, Megalo-Yalo, Chornoryche, Novobobrovske,
Shyroke, Honcharne, Khmelnytskyi, Kudryne, Besh-Kosh,
Bakhchisarai, Tankovoe, Starosillia, Suvlu-Kaya, Pleasant
meeting, Kyzil-Dzhar, 38 - Dvoyakirna Bay, Pivdenne,
Staryi Krym, Nanikove, 39 - Chatyrdag, 40 - Pushkari, 41
- Raigorodka, 42 - Slovianogirsk, 43 - Mala Komyshuvaha,
44 - Sekmenivka, 45 - Zymohirya, 46 - Kalynova Ravine,
47 - Hirske, 48 - Amvrosiivka, 49 - Zakotne, 50 - Yuryivka,
51 - Bile, Ploska Ravine, Tarasivka, Georgiivka, Kamiany
Brid, 52 - Sumy, 53 - Zmiiv, 54 - Sivash, 55 - Shyrokyne,
56 - Chauda, 57 - Uzunlar, 58 - Tobechyk, 59 - Chokrak,
60 - Kairy, 61 - Karai Dubina, 62 - Ushkalka, 63 - Babakh-
Tarama, Melekine, Urzuf, Kulykivka, 64 - Prymorsk, 65 -
Stanislav, 66 - Botieve, 67 - Ruski Tyshki.

10

1 - CBepanoBuHa Muxanniecbka-2083, 2 - CeepasioBuHa
OnbruHebka-501, 3 - CeepanoBuHn HoBoTpoiubka-93 Ta
HoBoTpoiubka-1905, 4 - CeepanoBuHa PosgonbHe-2107,
5 - [okyyaeBcbkuii kap’ep, 6 - Ctuna, 7 - Kanbmiyc, 8 -
CeepanosuHa Ne 9860, 9 - Ctapobeluese, 10 - Kynukiska,
11 - CepanosuHa Ne 240, 12 - CeepanosuHa CTpinbuis-
cbka-3, 13 - bnarogatHe, lpurop’iBka, 14 - banka Kpyuuk,
15 - aBuaiska, 16 - banka Kaparys, 17 - Banku XonogHa ta
Xapum3sbcebka, 18 - banka 'ypkosa, 19 - KanuHose, 20 - Mu-
poHiBcbke, 21 - [NokpoBcbke, 22 - BaxmyT, Cnos’aHCbK, 23
- OpoHiBka, 24 - CepebpsiHka, 25 - HoBopalicbke, 26 - byp-
XaHiB, 27 - I3tom, 28 - Kpunoska, 29 - NeTponaeniska, Jlo-
3oBe, Kaparay, Map’iHe, lonybuHka, Bepxopiuus, KoctsaH-
TuHiBKa, MpoxnagHe, Tpygontobiska, 30 - 3ysa, MopnuHka,
MasaHka, Canrip, Tononieka, barate, TawriHcbke, Kypcbke,
MenixoBe, Binoripcbk, bitok-Kapacy, 31 - NnotuHHe, Kapat-
nnx, 32 - bogpak, bitak, 33 - MNMpusiTHe, Becene, Cynak, 34
- Kapagar, 35 - AnTta, Air-MNeTpi, 36 - MNyp3ayd, Oemepaxi, 37
- Banaknaea, Merano-Ano, YopHopivus, HoBo6o6poBchke,
LUnpoke, MoHvapHe, XmenbHuubke, KyapuHe, Bel-Kouu,
Baxuucapan, TaHkoe, Ctapocinns, Cysny-Kas, NpruemHe
no6ayeHHs, Kusun-Ixap, 38 - [jBosikipHa 6yxTa, lNiBoeHHe,
Crapun Kpum, HanikoBe, 39 - Yatuppar, 40 - MNywkapi, 41
- Panropogka, 42 - Cnos’sHoripcbk, 43 - Mana KomuwyBa-
xa, 44 - CekmeHiBka, 45 - 3umorip’s, 46 - banka KanuHosa,
47 - Tipcbke, 48 - AmBpociiBka, 49 - 3akoTHe, 50 - FOp’iBKa,
51 - bine, banka lNnocka, Tapacieka, leopriieka, Kam’saHui
Bpig, 52 - Cymn, 53 - 3wmiie, 54 - Cusaw, 55 - LLnpokuHe, 56
- Yayna, 57 - Y3ynnap, 58 - Tobeunk, 59 - Yokpak, 60 - Ka-
ipn, 61 - Kapan flybuHa, 62 - Yiwkanka, 63 - babax-Tapama,
MenekiHe, Yp3yd, Kynukiska, 64 - MNprumopcek, 65 - CtaHic-
nas, 66 - botiese, 67 - Pycbki TULKN.
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of geological development of the region. The
approved scheme of stratigraphic division of the
Phanerozoic of Ukraine is based on the results of
long-term geological surveys of the territory and
on stratotype and reference sections.

Deposits of various ages: from the oldest,
the Archean, to the modern Quaternary are
distributed in Ukraine. They contain unique
world-famous sections and have a long history
of research.

As of the end of 2022, there are 92 regional
and local stratotype and reference sections
of the Phanerozoic of Ukraine in the territories
occupied by Russian troops and territories where
military operations are underway, as well as a
significant number of geosites that are protected
by the state (see map). These sites include those
of international importance:

22 Paleozoic sections located in Donetsk
and Luhansk regions, including: the stratotype of
the Donetskian Horizon and the parastratotype
of the lower part of the Mezhivian Horizon of the
Yefremovian Regional Stage; the stratotype of
the Nyzhnyobuzynivskian Regional Stage; the
stratotype section of the Lomovatskian Regional
Stage, efc;

44 Mesozoic sections located in Donetsk,
Luhansk, Kharkivand Chernihivregions, including
stratotypes of the Dronivka, Serebrianka,
Protopopivka, Pushkari, Konoplyanka, Kamianyi
Brid formations, Rayhorodka Group, efc;

11 Paleogene and Neogene sections, most
of which are located in the Bakhchisaray District of
the Autonomous Republic of Crimea: stratotypes
of the Bilokamianian, Kachian, Bakhchisaraian,
Simpheropolian and Novopavlivkian Regional
Stages, as well as the Almian and Planorbellian
Regional Stages (Eocene-Oligocene boundary);

15 Quaternary sections located in the south
of Ukraine (mainly in the Crimea, Northern
Azov area and Kherson Region): stratotypes
of the Chaudian, Uzunlarian, Karangatian,
Davnyoeuxinskian Horizons, etc;

Geosites of national importance in Ukraine,
which are included in the catalogs, have the
official status of geosites of national and local
importance, and also have scientific, educational,
cultural and aesthetic value. Among them are the
“Kamiani Mohyly” Reserve of the “Svyati Hory”
National Nature Park (Donetsk and Zaporizhzhia
regions) with a total area of 389.2 ha, which has
been operating since 1927; “Druzhkivka Fossil
Trees” near the town of Druzhkivka in Donetsk

dyHOaMeHTanbHMX Ta NPUKNaAHUX reonoriYyHmX
DOCNigKEeHb, a TaKOX CNPUSOTb Ni3HAHHIO iCTO-
pii reonoriyHOro po3BUTKY perioHy. 3aTBepaxeHa
cxema cTpaTturpadiyHoro posdsnieHyBaHHs a-
Hepo30MCbKMX Bigknagis YKpaiHM CnupaeTbes
Ha pesynbraty 6araTopiyHMx pobiT 3 reonorivYHoi
3OMKK TEPUTOPIT Ta Ha CTPATOTUMNOBI i OMOPHI
po3pi3n.

Ha TepuTopil YkpaiHn nowwmpeHi ripcbki nopo-
OV PI3HOro BiKY: Bif HaNOaBHILLNX — apXEeNCbKUX,
00 CyYacHUX — YeTBEPTUHHUX. BOHU MICTATb YHI-
KarnbHi BCECBITHBO BiOMI pO3pi3n Ta MaloTb TPU-
Basy iCTOpit0 AOCNIAKEHHS.

CTtaHom Ha kiHeupb 2022 p. Ha OKynoBaHWX Te-
puTopIaX i TepuTopiax, Ae BeayTbcs OOMOBI Aii,
3HaxoasaTbecs 84 perioHarnbHi Ta MicLeBi cTpaTo-
TUMNOBI | ONOPHI po3pi3n haHeposoro YKpaiHu, a
TaKOX 3Ha4yHa KinbKiCTb reororiYHMX nam’sitok
npupoan YkpaiHn, siki OXOPOHSTECA OEePXKaBOH
(amB. kaptocxemy). Cepen uux o6’ekTiB B TOMY
yumcni Taki, Wo MalTb MPKHapO4HE 3HaYEHHS:

22 po3pi3un naneo3oncbKUxX BigKnaaie, L0
3HaxoasaTbess B [JoHeubki Ta JlyraHcbkin o6r.,
cepeq SKuX: CTpPaTOTUN OOHELbKOro ropu3oHTY
i MapacTpaToTun HU3IB MEXIBCbKOMO rOpU30OHTY
eppeMiBCbLKOro periosipycy; CTpaTtoTUn HUXHbO-
Oy3uHIBCbKOro periospycy; 36ipHMiA cTpatoTun
MEXIBCbKOIro ropu3oHTy e(peMiBCbLKOrO periosi-
pycy; CTpaToTUNOBUIA PO3Pi3 STOMOBATCLKOIO pe-
riosipycy Ta iHwi;

44 po3pi3n Me3030MCbKUX BigknagiB, sKi
3HaxoaaTbes B [JoHeubkin, JlyraHcbkin, XapkiB-
Cbkil Ta YepHiriBcbkin 0bn., cepen sKux: cTpa-
TOTUMOBI PO3pPi3N LPOHIBCbKOI, cepebpsiHCbKOI,
NPOTOMNONIBCbKOI, MYLUKAPIBCbKOI, KOHOMSSHIB-
CbKOI, KaM'AHOBPIACBLKOI CBIT, panropoAacbKoi ce-
pil TOLLO;

11 poa3spi3iB naneoreHoBUX i HeoreHo-
BUX BigknaaiB, OinblicTb 3 AKUX 3HAXOAATb-
ca B baxuncapancekomy panoHi AP Kpuwm:
cTpatotmnn  GifloKkam’ stHCbKOro,  KauyMHCbKOrO,
bGaxumncapancbkoro, ciMgepononbCbLKOro, HOBO-
NaBniBCbKOro Periosipycie, a TakoX arbMUHCBKO-
ro Ta nnaHop6ennoBoro periosipycie (rpaHuus
€0LIEHY-OITIrOLEHY);

15 po3pisiB BigknagiB KBapTepy, siki 3Haxo-
OATbCA Ha NiBAHI YKpaiHn (nepeBaxHo B Kprmy,
MiBHiYHOMY [NprasoB’i Ta XepCOHLLUMHI): cTpaTo-
TUNW YayaAWHCBKOTrO, Y3YHNapCbKOro, KapaHrar-
CbKOro, 4aBHbOEBKCUMHCBLKOIO rOPU30HTIB TOLLO;

FeonoriyHi nam’aATkM npupoau 3aranbHO-
OepXXaBHOro 3Ha4YeHHs YKpaiHW, SKi BHECEHI
B Katanoru, MatTb OQILinHUI cTaTyC reocanTis
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Region with an area of 1 ha (outcrops of the
Carboniferous deposits with mineralized tree
trunks up to 1 meter in diameter); "Kongresiv
Yar" or "Helmersen Yar" with an area of 20 ha
(Lysychansk in Luhansk Region).

Despite the fact that the armed aggression
against Ukraine has significantly worsened the
stateandconditionsforconductingpaleontological
and stratigraphic research in Ukraine, Ukrainian
paleontologists are successfully overcoming
difficult times and striving to make a significant
contribution to national and world science and
the development of an independent Ukraine.

| would like to thank Drs Leonid Yakushin,
Tamara Ryabokon, Natalia Boyarina and Oleksiy
Krokhmal for providing information on stratotypes
in Ukraine. | would also like to thank Drs Vitaliy
Dernov, Valentyna Yefimenko and Volodymyr
Ochakovsky for their assistance in preparing
these materials.

Y/IK 001.38

3aranbHOAEPXKaBHOMO Ta MICLIEBOr0 3HAYEHHS, a
TaKOX HeCyTb HayKOBY, OCBITHIO, KySbTYPHO-Mi3-
HaBanbHy Ta €CTETMYHY UiHHICTb. Cepen HUX
— 3anosigHuk «Kam’siHi Mmorvnu» HaujioHansHo-
ro npupogHoro napky «Cesati lopuy, 3aranbHa
nnowa 389,2 ra, dyHKuioHye 3 1927 p. (JoHe-
Lbka, 3anopisbka 0611.); «[pyKIBCbKi ckam SHiMi
AepeBa» — BiACIOHEHHSI CKaM'SiHINUX gepeB fia-
meTpom o 1 meTpa, nnowa — 1 ra (JdoHeubka
o6n., nobnunsy M. [OpyxkiBka); «KoHrpeciB sp»
abo «lenbmepceHriB sp», nnowa 20 ra (Jlyran-
cbka 0051., nobnuay M. JIncmyaHcok).

Bucnoentoto rmMuboky BASYHICTL korneram ap.
reon. Hayk JleoHigy AkywuHy, KaHougaTtam re-
on.-MiH. Hayk Tamapi Pa6okoHb, HaTanii Bosipu-
Hin Ta Onekcito Kpoxmanto 3a HagaHi maTepianu
OO0 CTPaToTUNOBKX PO3pi3iB YKpaiHW, a Takox
lMpa nogska Koneram KaHauaaram reos. Hayk
Bitanito depHoBy, BaneHTuHi €dimeHko Ta Bo-
noanmmnpy O4akoBCbKOMY 3a JONOMOry npw nig-
roToBLUi LUMX MaTepiani..

PALEONTOLOGICAL COLLECTIONS OF V.N. KARAZIN KHARKIV NATIONAL
UNIVERSITY THAT WERE DESTROYED BY RECENT MILITARY ACTIONS

NANEOHTONONIYHI KONEKLIT XAPKIBCbKOIO YHIBEPCUTETY IMEHI B.H. KAPA3IHA,

3HULLEHI BHACNIAOK BOEHHUX OIN

A.V. Matveyev
A.B. MaTBeeB

V.N. Karazin Kharkiv National University, Kharkiv, Ukraine; mathwey@ukr.net
XapkiBCbkuii HauioHanbHUn yHiBepcuTeT iMeHi B.H. KapasiHa, XapkiB, YkpaiHa; mathwey@ukr.net

The report documents the consequences of the armed aggression of Russia against Ukraine starting on February 24,
2022. 1t also discusses the current condition of the Students’ Practice Facility and the Museum of the Department of
Geology at V.N. Karazin Kharkiv National University. Due to hostilities, both the Students’ Practice Facility and the Museum
were destroyed, resulting in the loss of lithotypes, monographic collections, and other valuable geological work that had
been accumulated over decades. Also, due to continuous land mining of the territory by Russian troops, the possibility of
conducting scientific research in the region, where numerous Jurassic stratotypes of Northern Donbass are located, will

not be possible for years.
Key words: war, Northern Donbass, Jurassic, stratotype.

This report documents the loss of Ukrainian
science, both material and intellectual, caused
by the full-scale invasion by Russia into Ukraine
that started on February 24th, 2022.

The geological facility of the Izyum Expedition,
which was located in the village of Kam’yanka,
was transferred to V.N. Karazin Kharkiv National
University in 1975. This led to the establishment
of the Geological Educational Museum that year.
The museum collections have grown significantly
over almost 50 years and now contain many
stratigraphic, palaeontological, and mineral

MeToto LbOoro noBigOMMEHHS € iKCyBaHHS Hay-
KOBMX BTpaT, MaTepianbH1UX Ta HemaTepianbHUX,
NoB’A3aHNX i3 MOBHOMAcCLUTabHUM POCICEKUM
BTOPrHEHHAM B YkpaiHy (3 24.02.2023 p.).

Y 1975 p. XapkiBCbKOMY HauioHanbHOMY
yHiBepcuTeTy iMm. B.H. KapasiHa 6yna nepepa-
Ha reonoriyHa 6a3a |3toMcbKOi ekcrneauLii, ska
posTalloBaHa B ¢. Kam’siHKa, i 3 LbOro 4acy Ha ii
TepuTopii noyaB popMmyBaTUCA HaBYANbHUN My-
3en. 3a mamxe 50-piyHy icTopito Byno sibpaHo
Ta opopmrieHO MaTepian 3i cTpaturpadii, na-
NEOHTONOriI Ta KOPUCHUX KOoMmanuH |3toMCcbKoro
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exhibits from the lzyum area. The plan was also
to create a geological park in the southern part
of the Izyum area with the Museum as its core
component. Unfortunately, the war put an end to
all these efforts. Since the start of the Russian
invasion, Kam’yanka village and its surroundings,
which included the Geological Educational

Museum, became part of the arena of intense

fighting that resulted in significant damage from

fires and land mining of the territory by Russian
troops. As a result, the following exhibits and
collections were destroyed:

Museum exhibition: lithoteque, fossils,
collection of Mesozoic mineral resources of the
northwest Donets Basin:

1. Monographic collection of V.P. Makridin,
«Jurassic Brachiopods of the East European
platformy.

2. Monographic collection of V.V. Kamyshan,
«Upper Cretaceous Brachiopods of Ukraine».

3. Monographic collection of Yu.A. Kats,
«Upper Cretaceous Brachiopods of the Tajik
depression».

4. Significant part of O.V. Savchynska’s
monographic collection (sponges, bivalves,
belemnites, echinoids), «Upper Cretaceous
Macrofauna of the Donets Bassin».

5. Monographic collection, «Upper Cretaceous
Microfauna (Foraminifera and Ostracoda) of
the Donets Bassin and the Dnipro-Donets
depression».

Numerous outcrops of Mesozoic rocks,
including several stratotypes located in the
southern part of Izyum area, will now be
inaccessible for research for many years to come
due to the extensive land mining of the territory
by Russian troops.

Regarding the preservation of collections,
chalk impressions and steinkerns were found
to be the most resistant to high temperatures.
However, the damage resulted in limestone that
was cracked and severely damaged by the intense
heat, so shells and impressions in limestone
were destroyed. Siliceous sediments, such as
flint, dense siliceous sandstone, and siliceous
chalk, crumbled into flakes, while phosphate and
gypsum sediments disintegrated completely. The
destroyed specimens could not be identified by
any means other than by its penciled description.
Therefore, it is recommended to always obtain
digital images and descriptions for all the
specimens.

parnoHy. Ha TepuTtopil niBgeHHoI [3toMLWwmHM nna-

HyBanoCb CTBOPEHHS reonapky, a HaB4albHWN

My3€el po3LLMPUTK | 3poBUTN MOro ocepenKoMm.

Ha anb, pesynbrati uiei npaudi 6ynu 3HuLeHi

BilHO. Bxe 3 neplmx gHiB BiHM M. I3tom, C.

Kam’siHka Ta TepuTopii HaBKOSIO HUX CTanu ape-

HOO IHTEHCUBHMX DOMOBUX Ai, AKi CYynpOBOMLXKY-

BanvCb 3HAa4YHUMU PYVHYBaAHHAMU, NOXEXaMu, B

TOMYy ymcni 6asm Ta My3eto, Ta MiHyBaHHAM TEpU-

Topil. BHacnigoK Yoro 3HULLEHI:

Ekcno3nuisa myseto: niToTeka, naneoHTonoriy-
Hi PELUTKM, 3pasKM KOPUCHUX KOMarnH Me3030M-
CbKux yTBOpeHb [MiBHIYHO-3axigHoro [JoHbacy:

1. MoHorpadiyHa konekuia B.[1. MakpugiHa
«bpaxionogn topcbknx Bigknagie CxigHoes-
ponerncbKol nnaTtdopmMmny.

2. MoHorpadiyHa konekuis B.B. KamuwaHa
«Bbpaxionoan BepxHboI Kpenan YkpaiHmy.

3. MoHorpadiyHa konekuis KO.A. Kaua «Bpaxio-
nogu BepxHbOl Kpenan Tamkuubkol genpe-
Cil».

4. 3HayHa yacTtumHa (rybkm, OBOCTYIKOBI MOJHOC-
Kn, 6enemHiTM, MOPCbKi kakn) MoHorpadiy-
Hoi konekuii O.B. CaBuyMHCbkoi «BepxHbo-
Kpengoea chayHa [JoHGacy».

5. MoHorpadiyHa konekuia 6araTopidHmnx 360piB
«MikpodhayHa (popamiHidhepn Ta ocTpakogn)
BEPXHbOI kpenau JoHbacy Ta A03».
TepuTopis niBAEHHOI YacTUHW  [3tOMCBKOrO

panoHy, Ha SIKi pO3TallOBaHi YNCIEHHI Bigcno-

HEeHHS Me3030MCbKMX BigknagiB, B TOMY 4ucni

HW3Ka CTpaToTuMiB, IHTEHCMBHO 3aMiHOBaHa, L0

pobUTL X AOCMIOKEHHS HEMOXIUBUM Ha HEBU-

3Ha4YeHuIn, ane TpMBanumn, TEPMiH.

[eski cnocTepexeHHs. Bnnue BUCOKOT TeMne-
paTypu Kpalle 3a BCce NepeHecnn Kpengosi Big-
OouTkKn Ta agpa. BanHsak cunbHO obnantoeTbes Ta
PO3TPICKYETLCS, TOMY MYLUAi Ta BanHAKOBI Big-
OuTKn He 30epiraoTbcs. KpeMeHNCTi yTBOPEHHS
(KpEMIiHDb, LUINbHUA KPEMEHUCTUIA MICKOBUK, Kpe-
MEeHUCTa Kperga) po3cMnatoTbCA Ha JyCOYKW.
docdaTHi Ta rincosi yTBOPEHHSA NOBHICTHO pO3CU-
natoTbcsl. 3HULLYETbCS Oyab-gka igeHTudikauisa
3paskiB, OKpiM Mignucis NpocTMM oniBLEM, TOMY
OaxxaHO maTu ixHi dpoTorpadiyHi 306parkeHHs
i3 4iTkOl reorpacpidHol Ta cTpaTturpacdiyvHo
NPUBSA3KOI0.

MATERIALS OF THE INTERNATIONAL SCIENTIFIC CONFERENCE AND

XLI SESSION OF THE UKRAINIAN PALEONTOLOGICAL SOCIETY OF THE NAS OF UKRAINE. KYIV, 2023

13



OPIAHIYHWH CBIT JOKEMBPIIO TA ®PAHEPO30H0: TEOPETUYHI TA NPUK/IAAQHI ACMEKTU JOC/IAMXEHb

UDC 55+56:591/57.06

WILHELM FRIEDBERG’S COLLECTIONS AT THE STATE MUSEUM
OF NATURAL HISTORY IN LVIV, UKRAINE: FOR HIS 150TH BIRTH ANNIVERSARY

S. Bakayeva' 2, A. Kaim?

' State Museum of Natural History of the NAS of Ukraine, Lviv, Ukraine; sofiyabakayeva@gmail.com
2Institute of Paleobiology of the Polish Academy of Sciences, Warsaw, Poland; kaim@twarda.pan.pl

The State Museum of Natural History in Lviv houses two of Wilhelm Friedberg’s monographs: a complete collection of
Cretaceous foraminifera and a portion of his Miocene mollusc collection. Both are a part of the world's scientific heritage.
Wilhelm Friedberg was an eminent naturalist whose scientific interests included Miocene geology and palaeontology. He
left behind a significant scientific legacy that includes several scientific publications and numerous collections.

Key words: Miocene, mollusca, museum collection.

Wilhelm Friedberg (1873—-1941) was a renowned
scientist whose main research interests were fo-
cused on Miocene deposits and their fauna and
the stratigraphy of Poland and western Ukraine.
His most outstanding work was a large two-vol-
ume monograph, the first part of which was de-
voted to Miocene gastropods [6], and the sec-
ond to bivalves [7]. Decades of research on the
Miocene and molluscs established Friedberg as
one of the foremost experts on the Miocene and
palaeomalacologist of his times.

Friedberg’s research was not limited to the
study of Miocene molluscs. He began his scien-
tific career by studying Cretaceous foraminifera
[2, 3]. His scholarly output also included geolog-
ical articles, popular science works, and a text-
book on geology. Friedberg’s scientific pathway
was thoroughly documented by Bieda and Krach
during a meeting of the Polish Geological Socie-
ty in Krakow in 1947, which was dedicated to his
memory and later published [1, 8].

Wilhelm Friedberg’s scientific endeavours
were intricately linked to the Dzieduszycki Fami-
ly Natural History Museum in Lviv (now the State
Museum of Natural History). This connection is
substantiated by numerous entries in the mu-
seum’s records and letters. These documents
reveal that the scientist extensively used the lit-
erature from the museum’s vast library, which,
during that era, ranked as one of the largest nat-
ural literature collections in Europe. Friedberg
also spent significant time studying the muse-
um’s collections and even enriched them with
specimens he collected. Interestingly, an archive
that contains Friedberg’s correspondence with
the museum’s publishing committee pertaining
to the publication of his two-volume monograph
has survived in the museum’s library.

A portion of the materials that Friedberg
worked on has been published and is current-

ly preserved in a separate monographic section
of the museum’s collections where described or
type specimens are physically stored. In addition
to the type materials, the museum collection also
stores specimens that Friedberg personally col-
lected and contributed to the museum, as well
as those that he identified or re-identified while
systematically examining the Neogene collec-
tions. These identifications are evidenced by the
entries placed in Friedberg’s own handwriting on
the museum labels.

The Lviv Museum houses two distinct mono-
graphic collections of Wilhelm Friedberg: a com-
plete collection of foraminifera and a segment of
the collection of Miocene molluscs. The collec-
tion of foraminifera originates from the Inocera-
mus beds of Rzeszéw and its vicinity and was
the subject of research that resulted in publica-
tion in 1901 [3], and later translated into English
[4]. This collection consists of 733 small glass vi-
als sealed with a cork and catalogue numbers on
them. The collection is accompanied by a note-
book with a list of specimens, meticulously hand-
written by Friedberg himself. It's worth noting that
while the collection is well organized, there may
be a need for their comprehensive review due to
potential shifts in the contents of the vials and the
overall condition of the preserved material.

The descriptions of the collection of Miocene
molluscs were published in parts. In Friedberg’s
article about the genus Turritella [5], he provided
descriptions for 13 new taxa, primarily at the va-
riety level. Among these, specimens of five taxa:
Turritella turris Basterot var. sexcincta, Turritella
turris Basterot var. oligocincta, Turritella pythago-
raica Hilber var. irregullaris, Turritella holubicensis,
and Turritella subangulata Brocc. var. Polonica,
which are housed in the museum’s collection.

In a two-volume monograph, Friedberg de-
scribed more than 700 forms of molluscs, from
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which 85 are new, and 22 of them are kept in the
museum: Turricula recticosta Bell. var. brevior,
Columbella curta Duj. var. convexa, Columbella
(Anachis) subnassoide, Nassa coarctata Eich-
wald var. fenestra, Nassa coarctata Eichwald
var. zborowiensis, Nassa dujardini Desh. var.
maior, Nassa eichwaldi, Dorsanum duplicatum,
Euthria zejszneri, Murex confluens Eichwald
var. convexus, Murex tarnopolensis, Murex hol-
ubicensis, Murex holubicensis Friedberg var.
fenestrate, Pollia volhynica, Pleurotoma annae
R. Hoernes and Auinger var. applanate, Surcula
(Clinura) subtrochlearis, Mangilia perpulchra,
Raphitoma zejszneri, Raphitoma holubicensis,
Merica enestrate Eichwald var. Ratundata, Cer-
ithium volhynicum, and Potamides zboroviensis.

Thanks to the efforts of museum staff, these
valuable collections have been preserved and or-
ganized. They now serve not only as the historical
heritage of the museum, but also as an important
resource for the modern global scientific commu-
nity that is engaged in the study of Neogene mol-
luscs and sediments. These collections represent
an outstanding contribution to the broader scien-

YK 551.4:552.4

tific knowledge and heritage, facilitating research
and discoveries for generations to come.
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BUKOMHA OEPEBUHA MIOLIEHY PO3TO4YS (YKPAIHA, MOJIbLLUA) -
FEONON4YHUU ®EHOMEH HALIOHAJNIbHOIO U MDKHAPOOHOIO 3HAYEHHA

MIOCENE FOSSIL WOOD FROM ROZTOCZE REGION (UKRAINE, POLAND) -
A GEOLOGICAL PHENOMENON OF NATIONAL AND INTERNATIONAL IMPORTANCE

A.M. Ty3sk, Y.I. BopHsik
Ya.M. Tuzyak, U.l. Bornyak

JIbBIBCbKMI HaLUiOHaNbHWUIA YHIBEpCUTET iMeHi IBaHa ®paHka, JIbBiB, YkpaiHa; yarynatuzyak@gmail.com
Ivan Franko National University of Lviv, Lviv, Ukraine; yarynatuzyak@gmail.com

Fossil wood from the Miocene of Roztocze Region is a geological phenomenon of national and international importance.
These are unique, valuable, and rare fossils, the study of which provides answers to a whole range of questions concerning
systematic, mineralogical, paleoecological, and paleogeographic content, geological events, and burial conditions.
Fossilized tree trunks attract us by their unusual, mysterious, and beautiful nature, which led to their use as a material
for decoration and making jewelry. The scientific, cultural, educational, and commercial significance of silicified wood is

stressed.

Key words: fossil wood, xylolite, petrified wood, Miocene, Roztocze.

PosTtouus npenctaensie cobOK  LIHHICTE  SK
YHiKanbHUA NPpUPOAHUA OB’EKT 3 eCTETUYHUMMU
N ManbOBHWYMMM KpaeBumgamMu Ta LUMPOKUM
CMEeKTPOM namM’aAToK npupogu (reomopdornoriy-
HUX, TeOrOriYHMX, ManeoHTONOrYHUX, TEKTOHIY-
HUX Ta iH.), WO nNpuBepTaB i Hagani npMeepTae
yBary He nvLie HayKoBLiB MPUPOLHNYNX ranysen,
ane n TypucTiB. Lla TepuTopia npuxoBye Lie
f©arato TaeMHMLUb, SiKi YeKaloTb CBOMO BigKPUTTS.
OaHMM 3 TaKKX YHiKanbHUX NPUPOLAHUX YTBOPEHb

LbOro perioHy € ckaM’siHini ctoBbypu aOepes
HeoreHOBOrO BiKY, SIKi Y CBITOBIN HayLi irypytoTb
nig HasBamu «neTpudikauii», «kcunonitny abo
«CKaM’'siHINUM nicy.

Ckam’siHine gepeBo—Lie YHiKanbHUN CaMOLBIT,
KU LiiKaBUA HE TiflbkKU CBOIMM LEKOPATUBHUMMU
BI1AaCTUBOCTAMU, arie i CBOIM MNOXOOXKEHHSAM.
Taki naneoboTaHivHi 3Haxigkm Ha rnobanbHoOMy
PiBHI pigKiCHi, NOTpPebyTb cneumdivyHUX ymMoB
MOXOBaHHSA, NMPMBabMOTb CBOED HE3BUYHICTIO
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Ta 3aragKoBiCTHO i MalTb HayKoBe, KyrbTypHO-
OCBITHE | KOMepLUinHe 3HayYeHHs. Lli dpitodocunii,
SK | OyOb-AKi ManeoHTONOrIYHI pPeLwwTKN, MarTb
HeouiHeHHe 3HadeHHsi. BOHW  CTBOPIOKOTb
YSBMIEHHS Ta PO3YMIHHSA MPO TaKCOHOMIYHUI

CKrnag  POCNMHHOCTI, fKa  3pocTtana B
hanexkomy MWHYIIOMY, naneokniMmaTUYHi
YMOBM  cepefoBulla, ManeoekosnoriyHi  Ta

naneoreorpadiyHi 0COGNMBOCTI PEriOHIB, B SIKMX
BOHM BusiBrieHi. OKpemoi yBaru 3acryroByrTb
MiHepanbHi 3aMilleHHs1 opraHiYHOl CKnagoBol
BUKOMHOI AepeBUHU, AKi Ha CbOroAHi He MakTb
OAHO3HA4YHOro PO3yMiHHS Y HAYKOBLiB, 3anexartb
B KOMMMEKCY YMHHWMKIB, MaloTb baraTtoctaginHy
npupoay i noTpebytoTb AeTanbHOro BUBYEHHS.
KpiMm TOro, 1IxHs VyHiKanbHiCTb nonsrae B
TOMYy, WO iX BUKOPUCTOBYKTb Yy MNOOYTI £K
OyaiBenbHUN i 03006M0BanNbHUI MaTepian, sk
ereMeHT [eKOpyBaHHS, 3 HUX BUrOTOBMSOTb
nobyToOBI pedvi, a OKpeMi BUOM CKaM'SHINOro
JepeBa BMKOPUCTOBYIOTb $K HamMiBKOLLUTOBHUN
KaMiHb, OCKINTbKM MaloTb €CTETUMHUW BUrNamg, i
NprBabniolTb CBOEID KPACOH0.

HaykoBe 3HaueHHs nonsirae y 3’sicyBaHHi yMoB
NOXOBaHHSA, NPOLIECIB METACOMAaTO3Y, BU3HAYEHHI
CUCTEMATUYHOI HaNeXHOCTi POCIIMHHNX PELLTOK
N OoBGrpyHTYBaHHI CTBOPEHHSA reonapkie 3
METOK X OXOPOHM, 30EpPEXEHHS, BMBYEHHS i
nonynsipusadii. Ak 3asHavae HO.B. 3iHbkO i3
cniBaBTOpamu [2], ckam’siHini gepesa 3 Po3Touus
€ reonoriyHMm (EeHOMEHOM HaLjioHarbHOro
i MiKHapogHoro piBHiB. AHanoriyHi NPUPOAHI
CKYMYEHHS CKaM’siHiNux cToBOypiB AepeB BigoMi
y Kinbkox micusx ceiTy (ApisoHa y CLUA, ocTpis
Jlecboc y Mpedii, MNaTaroHiss B ApreHTuHi, €runTi
Ta iH.).

B VYkpaiHi Takmx Micub AeKifibka i KOXHe
3acnyrosye yearu. HanGinbw BigomMumm €
cunigpikoBaHa [fepeBuHa HeoreHy Po3Touus,
BiK sikoi cTaHOBUTb 13—20 MITH POKIB, KaMm’siHO-
BYrinbHi neTpudikauii JoHbacy ([dpyxkiBka), Bi-
koM 280-300 mnH pokiB. Kpim TOro, Kcunonitu
3yCTpivaloTbCA TakKoX B Mexax 3akapnatTs,
Kpumy, 3anopixoka Ta iH. BoHn npeacTtaBnsoTb
€060 LiHHICTb SIK NPUPOAHI YTBOPEHHS, SKi He
NignsaraTe BiATBOPEHHIO, CBOEPIAHI CBigYeHHS
noegHaHHs  cepefoBulla  (POpMyBaHHSA i
reonoriyHMX nogin, Wwo manu Micue Ha TepuTopil
cyyacHol YKpalHu y BignoBigHi Bigpi3km 4acy
reonoriYyHOro MMUHysoro.

MobyToBe 3HaAYeHHs nonsdrae y TOMYy, LWIO
ckaM’siHINi cToBOYpM OepeBa, Yepes CBOK OyXe
TBEpAy CTPYKTYpY | OpuriHanbHUM BUIMISA,
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po3KpadalTb, 3 HUX pobnaTb ycinski nobyToB.i
peui, GixyTepito, po3numoTb, 03000M0TL i
OEeKopyTb NPUMILLEHHS.

MpakTMyHe 3HAYEHHS] BMBYEHHSA CKaM AHINMX
CTOBOYpIiB AepeB Nonsirae y CTBOPEHHI LiflicHOI
KapTWUHW reonoriyHOro MMHYoro CBIiTy N YKpaiHu
30Kpema, nonyndpuaauii  reonorii  pigHoro
Kpato 1 nnaHetn 3emns cepepn pidHUX BEPCTB
HaceneHHs! 1 OXOPOHi Ta 36epeXXeHHi reonorivyHoi
(ManeoHTONOrYHOI) CnaglWmHN ANns HACTYMHUX
MOKOSiHb.

IcTopia  BUSBMNEHHSA  yHiKanNbHUX 3Haxigok
B Mexax Poatouyuss carae rnmbokoi AaBHUHW.
MepLui BizomocTi npo MiHepanidoBaHi (CkaM’siHini)
cToBOYypn AepeB i ixHi dparMeHTn 3’aBUNKUCS
we B XV cT., Konv AH [yrow onuncas iX y CBOIN
«XpOHiUi» 9K OOHY 3 «... ABOX 0OCOGnMBOCTEN
NOSibCbKOI KpaiHu»... [6]. BiH nuncas, wWo B OKO-
nunui NpebeHHoro, Ha Nonsx Ta 6onoTtax 3Hange-
HO BenuKi bparMeHTn ckam'aHINMX cToBOYpIB.
A. Onyrow BBaxas, WO Lle COCHOBI CTOBOypM.
Libomy TBEpmKEHHIO CynepeunTb BU3HAYEHHS
CKaM’siHIiNnoro gepesa, 3HaN4eHoro y NoOBOEHHUN
nepiog B okonuusx Mapas, 3rigHo 3 aknm ue Tax-
odioxylon sequoianum Gothan [4, 5]. 3Bu4aiHo,
BaXKKO NPUMNYCTUTK, LLO Ha Ti TepuTopil pic Tinb-
Kn oguH BUA aepes. Ha xanb, y noLykax iCTUHK
BUHUKAKOTb TPYAHOLL.

Y BiTYUM3HAHIN niTepaTypi [1, 3] MicTaTbea
nuue BIOOMOCTI NPO 3HaxigknM CKPeMEHINMX
cToBOYpIB i iX cTpaTturpadivyHe MONOXEHHS, iH-
dopmaLis Npo cMcteMaTUYHUI cknag, npouecu
MiHEepanbHOro 3aMilleHHs BiacyTHA. binbL
AeTanbHi JOCMigpKeHHA NpoBeaeHi NOSIbCbKUMMN
HaykoBuUAMM [6, 9]. Y cBOix nybnikauisx aBTo-
pU 3as3HavaroTb NPO CUCTEMATMYHY HaIEXHICTb
POCNWH, NaneoekosioriyHi Ta naneoreorpadiyHi
YMOBW 1 MiHEparnoriyHi ocobrnmMBOCTI 3aMilLlEHHS,
BUCITOBITIOKOTL AYMKY MPO MEPBUHHE | BTOPUHHE
NMOXOBaHHS.

3asBuyan, BBaxawTb, WO cunidikauii
nignaranm  BUKMIOYHO  BUAWM  TONOHACIHHUX
POCIVH, OepeBUHA SIKMX Hacnu4eHa CMOrOoHo, i 3a
HasIBHOCTI TBeEpAOl AEPEBUHN, Baxye NigaaeTb-
cs abo 30BCiM He MigaaeTbCs WBNOKOMY PO3Ka-
AaHHo. OgHak npaega Moxe 6yTu geLo iHLWOoH.
Cepen pocnigkyBaHMX 3paskiB  Han4dacTiwe
HaTpannsgeMo Ha CKaM'siHiy OEpeBUHY came
UMX BuUAiB, ane Hepigko Maemo cnpasy 3i
CKaM’'siHINoOl  OEPEBUHOK  MOKPUTOHACIHHUX.
Npo HasBHICTL BWMAIB NUCTAHMX nopia Yy
AaBHiX nicax uboro nepiogy, WO W ONUCyBaHi
ckam’saHinocTi 3 Po3To4yust, 3HaeMo 3 onuciB IXHiX
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3€efeHNX YacTuH, BIOOWUTKM SKUX TPannsitoTbCs
y OypoByrinbHUX Bigknagax lNonblui, a Takox y
rMMHUCTO-TEPUIEHHNX YTBOPEHHSX YKpaiHW.

Ak 3a3Havae 3. JlaypyB [4], nmoB’sisyBatu
CKaM’SIHINOCTI JepeBUHN 3 HEOrEeHOBUX BiKnaaiB
3 Po3To4y4d TiflbkK 3 CEKBOSIMU, KMnapucamm 4m
aniBugMM NpobneMaTtuyHo, TOMY WO BUAW SKi
POCTYTb CbOrOAHi, HE MawTb CMOSSHMUX XOAiB
y OEpeBVHi, a OTXe, CMOMU, sika KOHCEPBYE,
B HiM He Mmoxe Oytm 6Garato. [ocnigXeHHs
OEepeB’siHUX CTOBOYypiB 3 WaxTu B TypOLUOBI
[oBenu 6pak CMONSIHMX XO4iB Y TXHii 4epeBUHI,
a omke, i cmonn. Y [ocCnigKyBaHMX CbOroAHi
3paskax CKaM’'siHinocTen Hambinbw iMOBIPHO,
O CMOISAHI xoau Taku BucTynawoTb. CborogHi
CMOJSHI XOAM NPOCTEXYEMO Y OEPEBUHI COCHU,
MOOPUWHW, SNUHKU | keapiB. MeTacekBol MOXYTb
MaTh CKYMYEHHS KIMiTUH CMOSISIHMX XO4iB Yy
OEepeBuvHi, a B KMMapuciB cMona MOXe iHKOSMK
BUCTYNaTu B CEPLIEBUHHUX NMpoMeHsx. [o Toro
X nigTBEepaXeHo, LLO Y HEOreHoBKX flicax pocnu
TaKkoX COCHW. Ha noTo4HMA MOMEHT MOTpiGHO
OOCTOBIPHO iAeHTUiIKyBaTU BUMAM CKaM’'SIHINIOro
nepeea abo HeobGXxigHO 3’AcyBatM MNPUYMHMK
cunigpikauii  mMamxe  BUHATKOBO  [AepeBUHM
rorioHaciHHMX. Hanpuknag, y BiKOBUX aHanorax
CWA [7, 8] i TypeudunHu cepen BUKOMHOI
OEpEeBNHN TaKoX TpannsaTbes dparMeHTn
NOKPUTOHACIHHUX. Cnig 3a3Ha4vnTw, Lo
NMOKPUTOHACIHHI MaloTb AELLO cknagHiwy 6yaoy
Ha BigMIHY Big XBOMHUX.

Ha cyyacHomy eTtani npobrnema mioueHOBOI
CkaM’siHINol gepeBuMHM noTpebye aetanbHUX

pocnipkeHb. 3 ogHoro O6OKy, Le BaXMBUN
NnaneoHTONOrNYHNIA MaTepian, SKUA MICTUTbCS
y Bigknagax, B SIKMX BiACYTHi naneoopraHiamu,
3 iHWoro — ue o6’ekTn, Aki NOeAHyTb y CODi
iHbopmauito npo cepegoBule, B - SAKOMY
BOHM 3pocTanu | npouecu AgiareHeTU4HUX
nepeTBoOpEHb, SKi Manu Micue AeCATKU MifIlbAOHIB
poKiB TOMY.
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A SPECIATION CENTER FOR THE MAIN GROUPS OF CNIDARIANS IN THE VOLYN-
PODILLIA SEDIMENTATION BASIN DURING THE EDIACARIAN (VENDIAN) PERIOD

A.l. Martyshyn

Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine; podolimirus@gmail.com

The fossil record of various groups of organisms of the phylum Cnidaria is present in Middle Cambrian deposits. | found
numerous fossils of probable Cnidaria (Anthozoa, Medusozoa) at many levels of the Late Ediacaran succession at Podillia.
A significant number of these fossils meets the morphological and paleoecological criteria of polyps and pelagic jellyfish.
The absence of similar findings in other regions of the distribution of Neoproterozoic deposits allows us to consider the
Volyn-Podillia sedimentation basin of the Ediacaran period as the main center of speciation of the stem group Cnidaria.

Key words: Ediacaran, Cnidaria, polyp, jellyfish.

The results of Cnidaria genome studies indicate
the diversification of the oldest representatives
of this group of organisms in the Late Protero-
zoic, probably during the Cryogenian [7]. Single
fossil specimens of putative sedentary Cnidaria
have recently been found in Late Ediacaran de-
posits on the Avalon Peninsula in Canada and
Great Britain [1, 4]. Fossil evidence of polyp-like
organisms that moved horizontally and vertical-
ly through sedimentary layers has been found in
Late Ediacaran of the Avalon Peninsula [5].
Fossils of probable Cnidaria from the Late
Ediacaran (Vendian) deposits of Podillia were
described in the 1970s, but their interpretation
was changed by later studies [2, and references
therein]. Some of the finds from that period were
quite convincing fossilized remains of Cnidaria,
but these were not given due attention at the
time. For example, a plate was found on which
an organism’s movement process with a spher-
ical lower surface in a horizontal plane was re-
corded [10]. A similar ichnofossil type was later
described as Bergaueria sucta Seilacher, 1990
from Phanerozoic deposits and interpreted as a
fossil record of polyp movement [9]. Our research
team discovered numerous ichnofossils of the
Domichnia group (Bergaueria, Conichnus, Co-
nostischnus) in the deposits of the Mohyliv-Po-
dilskyi and Kanylivka groups during the last two
decades. Most researchers consider these to be
the fossil record of polyp activity [8, and refer-
ences therein] [8 and references therein]. We
also consider our findings of Astropolichnus cf.
hispanicus Crimes et al., 1977 proof of the exis-
tence of polyps from the deposits of the Mohyliv
Formation. Fossils of a new species of probable
polyps were collected from the Lomoziv Member.
They are three-dimensional casts of a conical
shape in a mass of mudstone. Septa-like struc-
tures within casts and tentacles around them are
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preserved in some specimens. We assume these
fossils belong to the polyps of the sea anemone
group (Anthozoa). Fossilized remains of a new
group of organisms in the Bronnytsia Member
volcanic tuffite have been collected over the past
few years. These are narrowly conical and tubu-
lar bodies attached to small support discs. Their
morphology is close to Sphenothallus common
in the Paleozoic, which most researchers attri-
bute to Conularia (an extinct group of Paleozoic
cnidarians).

The most important finds of fossils of proba-
ble Cnidaria were made by us during the last few
years. These fossils contributed to the compara-
tive analysis of our previous collections, research
materials of other authors, and museum collec-
tions. | found that the entire layer of Late Edi-
acaran rocks, starting from the Lomoziv Member
of the Mohyliv-Podilskyi Group and ending with
the Komariv Member of the Kanylivka Group,
contains fossilized remains of a new group of
organisms. These organisms are characterized
by tetraradial morphology of bodies and some
individual organs. Fossilized remains of these
organisms were not found only in deposits of
deep-marine facies (massive mudstones of the
Lyadova and Kalyus members). Analysis of fossil
morphology and preservation taphonomy shows
that the organisms had very soft jelly-like bodies
2-50 cm in size, they did not have organs of at-
tachment to the substrate and led a pelagic way
of life. Fossilized remains are found on the sur-
face of rock slabs as low-relief impressions or re-
lief casts of single specimens, clusters, or mass
accumulations of deformed bodies. The last op-
tion is characteristic of coastal facies deposits.
Sometimes, you can observe the traces of or-
ganisms dragging on the surface of sediment ac-
cumulation under the action of currents or cyclic
watercourses. The species composition of this
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group changed (evolved?) gradually in the Late
Ediacaran, but the main morphological features
of the organisms were preserved throughout the
time of sedimentation. The distribution of these
fossils in the section often does not coincide with
the cyclicity of groups of sedentary biota that
dominated the ecosystem at that time. Quantita-
tive and dimensional parameters of the fossilized
remains of organisms show insufficiently stud-
ied connections with the lithological composition
of the deposits, which are obviously related to
the paleoecological factors of the environment.
Morphological details were found on the fossil-
ized remains of the new organisms, which we
interpreted as probably exumbrella, subumbrel-
la, radial canals, muscles, tentacles, mouth, oral
arms, stomach, gonads, statocysts, etc. Thus,
we believe that the found fossils belong to the
oldest pelagic jellyfish because no other group of
modern and extinct organisms is characterized
by such a set of morphological details and way
of existence. A generalized morphological analy-
sis shows that the new fossils can hypothetically
belong to different groups of pelagic Medusozoa
(Scyphozoa, Hydrozoa, Cubozoa). This hypothe-
sis is based on statistical data on the morphology
of the bodies of modern and extinct Medusozoa
[6]. The set of morphological parameters, eco-
logical conditions of existence, and taphonomic
preservation options of the new group of fossils
meet all the criteria for the identification of fos-
silized pelagic jellyfish [11]. The crucial question
of the nutrition of these animals remains open. It
is common knowledge that pelagic jellyfish and
other Cnidaria are predators. Obviously, the Pre-
cambrian ancestors of this group of organisms
also occupied a similar position in the trophic
chains. Our results contradict the prevailing view
of the absence of predation in the Neoproterozo-
ic ecosystem. Well-preserved fossils of the earli-
est pelagic jellyfish were recently described from
the Middle Cambrian of China and Canada [3, 6].

| collected fossil material that suggests the
variability of reproductive strategies of putative
Ediacaran jellyfish. The fossil record recorded
different variants of the ontogeny of these oldest
pelagic Medusozoa depending on environmental
conditions. Modern jellyfish demonstrate similar
reproductive strategies. There is a need for fur-
ther studies of these remains, this will make it
possible to use them as an indicator of the pa-
leoecology of the basin. | believe that the com-
bination of paleontological data with studies of

lithology and geochemistry of Ediacaran depos-
its will allow us to recreate a picture of the paleo-
ecology of the Volyn-Podillia sedimentary basin
on the border between the Neoproterozoic and
Paleozoic Era. This task is important for under-
standing one of the most important stages of the
formation of the modern type of life on the plan-
et. The widespread distribution of fossils (thou-
sands of specimens) of various groups of prob-
able Cnidaria in the Late Ediacaran sediments
from Podillia and the absence or sporadicity of
similar finds in other best-known locations of the
Neoproterozoic biota give reasons to consider
the Volyn-Podillia sedimentary basin as the main
center of speciation of the crown group of Cni-
daria. My results indicate that the formation of
the Phanerozoic biosphere began long before
the beginning of the Cambrian and had an evolu-
tionary character.
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OCHOBHI ETANWN PO3BUTKY EAIAKAPCbKOI BIOTU YKPAIHU
THE MAIN STAGES OF DEVELOPMENT OF THE EDIACARAN BIOTA OF UKRAINE

K.B. IBaH4YeHKO
K.V. Ivanchenko
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This work deals with the stratigraphic distribution of Ediacaran fossils in Ukraine. Small simple microphytoplankton
fossils are characteristic of lower Ediacaran deposits. Many fossils (acritarchs, typical Ediacaran fauna, and micro- and

macroalgae) first appear in the upper Ediacaran rocks.
Key words: Vendian, fossils, Ukraine.

Ha Teputopii YKpaiHn epgiakapcbki Bigknagn
nowwnpeHi Ha BonwuHo-Moginni. JlbogoBuko-
Bi BidKNaanM HWXKHbOro epiakapito (6pogiBcbka
CBiTa) BMilytOTb nuwe ApibHi cdepuyHi akpu-
Tapxu npoctoi 6ygoBu. TyT npuCyTHI poau
Leiosphaeridia Ta Spumosina [5].

Buwe nbogooBukoBWMX Bigknagie y nopogax
HWXKHbOrO epiakapito (ropbawiBcbka cBiTa) npu-
CYTHIi Aayxe ApiGHi LWinbHi akpuTapxmu i obpu-
BKM MikpoBogopocTen pogis Leiosphaeridia,
Stictosphaeridium ta Siphonophycus [5].

[na Bigknagis BepxHbOro efiakapito (Morunis-
CbKa CBiTa) € XapaKTePHUMM YUCNEHHI MiKpodi-
Tocbocunii, NpeactasneHi pogamn Leiosphaerid-
ia, Stictosphaeridium, Spumosina, Obruchev-
ella, Circumiella, Taenitrichoides, Rudnjana Ta
Siphonophycus [1, 5]. Kpim MikpoBogopocTen, B
niCKOBMKax 3Ha4YHO noluMpeHa dayHa efiakap-
cbkoro Tuny, a came: Nemiana, Aspidella, Nim-
bia, Elasenia, Vaveliksia, Podolimirus, Valdainia,
Lomosovis, Hiemalora, Tribrachidium, Dickinso-
nia, Conomedusites, Pteridinum, Pseudorhizos-
tomites, Charnia, Beltanelloides ta Charniodis-
cus. Kpim TinecHux docunin 3HangeHo TakoX
Cnign XuTTenianbHocTi opraHiamis [2—4, 7, 9,
10]. Y BepxHin YacTuHi CBiTW KpiM MiKpOBO4OPOC-
Ten 3’ABNAKTLCS NepLLi MakpoBOL4OPOCTI, TaKi K
Serebrina i Ljadlovites [6], a Takox rpnbu.

[nsa apuWiBCbKOT CBITM XapaKTepHi MikpoBO-
OOPOCTi TaKoro X cknagy sk y MOruniBCbKin CBiTi,
a TaKoX 3’ABMAKTLCA HOBI TaKCOHN: Symplassos-
phaeridium, HAT4acTi BogopocTi poais Botuobia,
Oscillatoriopsis, Palaeolyngbya, Polythricho-
ides, Kiptophyma, rpubu Vendomyces Tta cpar-
MEHTN POCHMHHUX NfiBOK [8]. MakpoBOAOPOCTi
npeactaeneri pogamun Chuaria, Beltanelloides,
Eoholynia, Morania Ta Serebrina [6].

B TydoreHHuMx aprinitax OpOHHMLBLKNX BEPCTB
3Haxigkn ayHu nooanHoki, ue Bronicella, Aspi-
della Ta ixHodbocunii [2—4, 7, 9, 10].
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HaropsiHCcbKka cBiTa cknageHa B HWXKHIN Ya-
CTUHI MiCKOBMKaMU, §iKi Bropy po3pi3oM 3MiHHO-
I0TbCA aprifnitamn. Y nickoBMKax 3HangeHo doa-
yHy Nemiana [9]. Pigko TpannsoTbCca MakpoBO-
popocTi Vendotaenia [6]. B aprinitax MikpoBo-
OOPOCTi YNCNEHHI | piBHOMaHITHI | NnpeacTaBneHi
ponamu Leiosphaeridia, Pterospermopsimorpha,
Stictosphaeridium, Podoliella, Navifusa,
Spumosina, Synsphaeridium Ta Taenitrichoides
[5, 8]. Takox TpannsieTbcs Garato MakpoBOOO-
pocTten, Takux gk Vendotaenia, Eoholynia, Kalu-
sina Ta Fusosquamula [6]. ®ayHa npeacTaBneHa
pogom Nimbia [3].

KaHuniBcbka cepia cknageHa nickoBMKamu
i aprinitamu, SKi pUTMIYHO NEpeLLapoBYHOTHCS.
[ns cepii xapakTEpHUMWU € YUCIIEHHI PeLUTKn
Makpo- i mikpodnopu. Mikpodnopa npencras-
neHa TUMK X doopmamMmu, LLO i Y HaropsiHCbKin
CBITi, i Ha UbOMY PiBHi 3’ABMAOTLCA HOBI poau
Botuobia, Eomycetopsis, Oscillatoriopsis, Pomo-
ria Ta Cochleatina. Makpodriopa npecTtaeneHa
rpynoto BeHOoTeHin Tyrasotaenia, Vendotaenia i
Fusosquamula [5, 6]. Takox BigOMi YNCIEHHI Crli-
OV XUTTeaianbHocTi hayHu. PayHa TpannseTbca
Ayxe pigko i npegctasneHa pogamn Aspidella Ta
Studenicia [2—4, 7, 9, 10].

3a aHanizom 6ioTM Pi3HOr0 TaKCOHOMIYHOIO
cKknagy MOXHa NPOCTEXUTUM eTanHicTb 1 pos-
BUTKY y BacerHax BonnHo-lNoginnsa. Y nopogax
HWXXHBbOrO efiakapito TpannsTbCsa MNOOANHOKI
npocTtol doopmun Mikpodpocunii. Y nopogax Bepx-
HbOro efjiakapito 3HanAeHO BENuKY KinbKiCTb pis-
HUX POAiB akpuTapx i LiaHobaKTepin, ki noaineHi
Ha TpW KoMnnekcu: dpayHy efiakapCbKoro Tuny,
BEHAOOTEHION i rpmbn.
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nopain CUNYPY YKPATHU HA ETAMNU (MOSAICU) 3A BAHUMU BUBYEHHSA KOPATIB
SUBDIVISION OF THE SILURIAN OF UKRAINE INTO THE STAGES (BELTS)

BASED ON CORAL STUDY DATA

B.MN. MpuueHko
V.P. Grytsenko
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The authors proposes clearly to distinguish diferences between stratigraphic and geochronological schemes, which are
built, respectively, on a lithological and biostratigraphic basis. In the first case, according to the sequence of deposition
of sedimentary complexes. In the second one on the base of the evolutionary sequence of "archistratigraphic" groups of
planktonic organisms (for the Silurian, these are graptolites, chitinozoans, and conodonts), the evolution of which does not

depend on facies.
Key words: Silurian, biostratigraphy, belts, shelf.

Cunypincbknin po3pia Ha lNoginni € ogHUM 3 kpa-
LWKUX Ta HANWZOCTYMHIWKMX ANS BUBYEHHS cepen
po3pisiB cunypy €sponu. Ha BigMiHy iHWNX pe-
rioHiB, BiH Maxe He 3a3HaB MeTaMopdivyHOro Ta
TEKTOHIYHOro BnnmBY. HasiBHI donekcypu Ta pos-
puBM MatloTb Mani MacwTabu i He ycKnagHIoTb
MicLueBy Kopensuito Bigknagis. Baxnueo, wWo
po3pi3n BiOCNOHEHb AOMOBHIOKTLCA KepHaMu
CBEpPOMOBUH, SKMMK Bynu po3bypeHi Teputopil,
e cunyp nepekpuTtuim 6inbw MONOAMMU Bigkna-
namm Ha BonuHo-lNoginbckkin nnuti, B Mongo-
Bi Ta lNMpuyopHomop’i. Po3pi3 cunypy cknageHo
nepeBakHo kKapboHaTHMMM NOPOAAMMU, LLIO HAKO-
NMUYUNNCA B 30HI MINKOBOAHOrO LWenbdy Ta rmu-
HUCTUMW | TEPUFEHHUMUN YTBOPEHHSMU CXUITOBUX
Ta GacenHoBux hauii. B oCTaHHiIX 3HangeHo
peLTKM rpanToniTiB Ta iHWKX rpyn NAaHKTOHHUX
opraHiamis.

Ipyna ykpaiHcekunx gocnigHukis (M.0. Lerenb-
HioK, A.A. lwieHko, .M. OpwraHrT, J1.I. KoHcTaHTu-
HEeHKO Ta aBTOp) 34iNCHIOBara HaykoBWUIN Cyrnpo-

Bif, reonoriyHnX pobiT BUPOBHMYNX opraHisauin y
80—-90-x pokax XX cT. OTpumaHi cTpaturpadiyHi
BMCHOBKM Ta ManeoHTOSOrYHi BU3HAYEHHS BU-
KOPUCTaHO Mpu CKragaHHi 3BiTiB NPO reosnorivyHy
3MoMKy MacwTtaby 1:200 000. OcobnuBo Bax-
NNBOIO BMSIBUIIACh MigroToBKa NyTiBHMKA 0 reo-
norivHol ekckypcii MiXkHapogHOro cMmMnosiymy 3i
cTpaturpadii cunypy [4]. MaTepianu uiei poboTn
e W OocCi akTyanbHi. Y nyTiBHUKY [4] onucaHo
onopHun pospiz cunypy lMoginns, Bkovaroum
3akpuTi TepuTopii, ae MN.4. LierenbHiokoM 3Ham-
AeHo 06’eMHI peLUTKM rpanToniTiB, XiTMHO30M, a
TaKOX CKONEKOAOHTU. Ha Tabnuusax nyTiBHUKA [4]
nokasaHo cTpaturpacpiyHe MOLIMPEHHSA MNnaHkK-
TOHHUX Ta 6BEHTOCHMX OpraHi3miB, LLO JO3BOMUIIO
BUAOINUTK BignoBigHo BiocTpaTturpadpivyHi 30HK 3a
rpantoniTamu Ta eTanu/nosicn po3nOBCIOMXKEHHS
OOHHUX opraHiamiB. Pe3ynesratu geTanbHoro su-
BYEHHS L€l KoneKLUiT aBTop ONpUOgHMB Y MOHO-
rpadoiax, Aki NnpeacTaBnslTb HOBUN 30HANbHUN
noain BepxHbOro cunypy YkpaiHu 3a rpantoni-
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Tamu [6, 8, c. 222, puc. 3]. Baxnmeum pocsr-
HEHHSIM LMX MOHOrpadin € po3gifiv NpUCBAYEHI
«npobnemi» BMAaiB Ta cTpaturpadii.

[ManeoHTONOrYHUI KPUTEPIN PO34SIEHYBAHHSA
po3pi3iB A403BONSAE PO3OININTU CUMYPINCBKUIA ne-
piog/cucteMy Ha 4OoTMPK €noXw/Bigainu: nnas-
OOBepi, BEHMOK, NyAnoB Ta npxugonin. Enoxwu/
BigAOinM — Ha etanu/nosicn, etanu/nosicu — Ha
Biku/apycu, Biku/apycn — Ha dasn/3oHn. Hosus-
Ha onybnikoBaHMX MatepianiB nonsirae B TOMY,
wo M.4. LlerenbHoK yTOYHMB 30HANbHUIA NOLIS
cepeaHbOro Ta BEpPXHbOro CuUnypy 3a po3apisa-
MU CBEPAIOBMH, OOrpyHTYBaBLUM MOro OaHUMU
cTpaTurpadivyHoro MNOLMPEHHS BUMBYEHUX HUM
«apxictpaturpadivyHmx» rpanToniTiB Ta XiTUHO-
301. Hanbinblu getanbHO po3yrieHOBaHO Ta 3KO-
penboBaHO BiGHOCHO MMMOOKOBOAHI BigKNnagun cu-
nypy, SKi MiCTATb PEeLUTKN rpanTosiiTiB, XiTUHO30M
Ta iHWWX rpyn NIIaHKTOHY.

B ToOI e yac po3pi3n MINKoBOAHUX Bigknadis
XapakTepuayloTbCa 3Haxigkamu pelutok GeHTo-
CHMX BUKOMHUX OpraHiamiB 30HM LWenbdy, cepen
SIKUX KMLLKOBOMOPOXHMHHI, MOJTOCKM Ta Bpaxio-
nogu, TpunobiTn Ta KpiHoigel, MOLMPEHHS SKMX
3anexuTb Big dauin.

AHarni3 NoWNPEeHHST KNULLKOBOMOPOXHUHHUX 3
wenbgoBnx auin, Wo npeacrasBneHi OaNHOY-
HUMW Ta KOMOHiaNnbHUMW pyro3ammu, NOAinHsKa-
MU TabynaTt, renionitoigen Ta LeEHOCTeymMaMu
cTpomMaronopar, A03BOfNB BUAINUTU IXHI yrpy-
NyBaHHSA, XapaKTepHi Ang M’aTn eTaniB po3BUTKY
CUNYypINCbKOro GaceriHy.

3HaxigkM HavgaBHILLMX CUNYPINCBKMX Kopa-
nie Ha BonuHo-lMoginni noxogsaTe 3 €posinHMX
OCTaHLUiB HE3Ha4yHOI MOTYXXHOCTI (TepeMuiBcbka
cBitTa — 30 cm Ta HWXHI 2 M B po3pisax 6ins c. Ku-
Tanropoga) y Bigknagax, sKi BigHeCeHi 4o nnaH-
OOBepi Ta po3rnsiaatTbes 9K 60NTIOTUHCLKNIA, abo
NnaHOoBepPINCbkUI  eTan/mosic, Bigknagn SKo-
ro mictate Palaeophyllun fasciculum (Kut.) Ta
Schiotheimophyllum patelatum (Shlotheim). Ku-
Tanropoacbknin (BEHMNOK) eTan/rnosic y BiACNOHEH-
HSAX Ta CBEPANIOBMHAX OXapaKkTepu3oBaH peLuT-
kamu Syringolites kuntianus Ldm, Plasmopora
scita M. Edw. et H., Propora tubulata Lonsdale,
Thecia podolica Sok., Tuvaelites hemisphaericus
Chern. Towwo. JliTonoriyHo rpaHnusa TUPITCbKOro
(nyonoB) etany/nosicy cniBnagae 3 MOTY>XHUM
npoLuapkoMm metabeHToHiTY M-2. Ha upbomy etani
3acpikcoBaHi NpeCTaBHUKN PiBHOMAHITHUX KUMLL-
KOBOMOPOXXHUHHUX, siKi Bpanu y4acTb y CTBOPEH-
Hi GiorepmiB: Parastriatopora commutabilis KI.,
Stelliporella lamellata Wenzel, Kodonophyllum

truncatum (L.), Strombodes elkinense podolicus
Ven., Entelophyllum articulatum (Wahl.) Towio.
Yniyceknn (HOBUMA — «HaQMyasioBy») eTan/nosic
Buginascs we N.M. BeHtokoBum [1], 9K oguH 3
KOpanoBUX «FOPU3OHTIB». XapakTepHUMU Tak-
coHamu ans Hboro € Syringoheliolites contrarius
Bond., Cystihalysites mirabilis Tchern., Stereoxy-
lodes pseudodiantus (Weiss.), Tryplasma loveni
(M.Edw. et H.), Rhizophyllum gothlandicus Ro-
em., Densastroma astroites (Rosen.). Ckanb-
CbKUI (NPXKWOONMIN) eTan/nosic 3a cknagom gyxe
BiQpi3HSAETbCA Big nonepedHix etaniB. 3 Bigkna-
AiB UbOro etany BusHadyeHo Mesosolenia reliqua
(Sok.), Squameofavosites intricatus (Pocta), Ri-
phaeolites prostratus Tes., Chekhovichia (Ro-
talites) implexus Ta iHWi BUOW KULLKOBOMOPOX-
HUHHUX [2, 7].

Omxe, BiANOBIOHO OO UMKIIYHOCTI Harpoma-
PKEHHS ocafiB B cuiypiicbkoMy GaceliHi Bo-
nuHo-lNoginns, BMKOMHI pewTKn NpuypodeHi Ao
OOMNMOTMHCBKOrO, KUTaropoacbKoro, TUPITCbKOrO,
YNIYCbKOrO Ta CKanbCbKOro MOACIB (periosipy-
ciB, HagropmusoHTiB). LlMKnivHicTL BigknageHHs
ocafkiB 3anexuTb Big NepiognYHOI 3MiHW murbu-
HK GacerHy Ta MOro rigpoaMHaMiku N BU3HA4Yae
PO3NOBCIOMKEHHSA (hayHU, IO TakoX 3asHayanu
nonepefHi gocnigHukn. Tak, .M. BeHiokoB BU-
ainve Tpu ropmsoHTu [1], O.1. HikidbopoBa — m’aTb
FOPU3OHTIB (BKIOYAKYM MOPCLKUA HWXKHIN Oe-
BOH 3a Cy4aCHUMU ySABIIEHHAMM) 3 reorpadoivyHu-
MW Ha3BaMu, SIKi BOHa KopentoBana 3 sipycamu
Benvkol bpuTtaHii [3].

3a pesynbratamun ysaranbHeHHS nonepenHix
pocnigpxkedb MN.1. LlerenbHiok Ta J1.I. KOHCTaHTK-
HeHko cknann CtparturpadivyHy cxemy cunypin-
CbKuX Bigknagie Ykpainu [5, Tabn. 5.1] 3 noginom
TEpPUTOPIl Ha CTPYKTYPHO-popMaLiiHi 30HU, SKi
BiQA3epKantoTb TEKTOHIYHY OyaoBy Bcboro Bo-
nuHo-Mopginbcbkoro 6acenny. BepTnkanbHi pyxu
B LUMX 30Hax-0Orokax BigbusaoTbCcs Ha NiTonorii,
LLIO CTano OCHOBOK BUAINEHHS CBIT B LINX CTPYK-
TYPHO-hopMaLinHNX 30HaX.

Taknm YMHOM € ABi He3anexHi cTpaturpadiy-
Hi cxeMn cunypincbkux Bigknagis BonunHo-INogi-
nns: nepwa 6asyeTbcs Ha eBONOLii NITAaHKTOH-
HWUX OpraHi3miB, B TOMY YUCAi rpanToniTie, a apy-
ra Bigg3sepkartoe po3BMTOK acouiauii 6eHTocy, B
HalloMy BUNaAKy Lie kopanu ta CTpoMaTonopu.
HaranbHe 3aBgaHHs noganbluuMxX OOChiOXeHb
rnomnsarae B CMiBCTaBIIEHHI LMX CXeM, Lo noner-
LYETLCA HAABHICTIO B PO3pi3i Npollapkie mMeTa-
OeHTOoHITIB [4].
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KOPANU | AEAKI AUCKYCIUHI MUTAHHSA KOPENALUII CEPEOQHBOI YACTUHU
BISBENCbKOI'O APYCY AOHELIbKOIrO BACEWHY | NIBAEHHOIO YPANY

CORALS AND SOME CONTROVERSIAL ISSUES OF CORRELATION OF THE MIDDLE
PART OF THE VISEAN OF THE DONETS BASIN AND THE SOUTH URALS

B.B. Orap
V.V. Ohar

KniBcbkuii HauioHanbHUIA yHiBepcuTeT iMmeHi Tapaca LLes4eHka, HHI «IHcTuTyT reonorii», Kuis, YkpaiHa; ogar_victor@ukr.net
Taras Shevchenko National University of Kyiv, ESI «Institute of Geology», Kyiv, Ukraine; ogar_victor@ukr.net

It has been assumed that preserved erosional fragments of the Ryauzak Member, which are widespread on the western
slope of the South Urals, can be correlated with the Styla Formation in the Donets Basin. This is confirmed by the similarity

between their lithologic composition and faunal characteristics, as well as the presence of some similar corals.
Key words: Mississippian, Tabulate corals, Rugose corals, Donets Basin.

B cepefHin 4actuHi Bizencbkoro sipycy [loHe-
LubKoro 6acenHy — cepef opraHoreHHUX BanHsa-
KiB  MOKPOBOJSTHOBACbKOI Cepil, pPO3MILLYETbCS
YopHOCaHLeBa CTUMNbCbKa CBiTa, TOBLUMHOW 40
M (=konuuHs 3oHa C ‘e) [4, 5]. CtpatoTun uiei
CBiTW 3HaxoAuTbcsa Ha okonuui c. CTuna, HUXHIN
i KOHTaKT i Ginblia YacTMHa po3pidy po3KpuTa
kap’epom LleHTpanbHuin nobnudy M. [Jokyya-
€BCbK. [Ins nigowBK CBITU XapakTepHi nposiBu
KapCTOBMX MpoLeciB. Ii BEPXHil KOHTaKT B Orns-
HYTMX aBTOPOM po3pi3ax nobnuay cenuuwia 2-n
lopHuin Ta c. Kunyya KpuHuua 3agepHoBaHWi,
ane nonepegHi OOCNIAHMKX BKadyBanum Ha po3-
BUTOK antomMogocdaTHOl Kopy BUBITPIOBAHHA B
NOKPIBIi CTUNBCLKOI CBITU.

lMopoan CTUNbCBKOI CBITU MICTATH GioreHHuI
KpeMHe3eM, NiaBULLEHI 3HAaYEHHS IKOTO MOSACHHO-
HOTbCH HAsIBHICTIO CMiKYI KPEMEHUCTUX IyBOoK, SKi
nogeKkyaun yTBOPHOKTb CKYMYeHHs, hopmytoun Bi-
OreHHi KpeMeHUCTI nopoan — cnikynitu. YopHun
Konip nopig o0ymoBneHn NiaBULEHNUM BMICTOM
OpraHiyHOl pPeyoBMHM 3MillaHoOro canponerne-
BO-ryMycoBoro ckrnagy [4].

HuxHA YacTuHa CTUNbCbLKOI CBITU OiAHa Ha
pewTkn Giotn. TyT BigoMi amoHoigei Ta dopami-

Hidbepn, NpoTe cepen HUX BiACYTHI TAKCOHW, SKi
jasann © MOXNUBICTb BCTAHOBUTU TOYHUN BiK
nopig. CnocTepiraeTbcs TOHKE MepellapyBaHHS
KpeMEHNCTUX MepreniB, apriniTis Ta anespo-
niTiB, cepen AKMX BUAINANOTLCA TOHKI npollap-
Kn ©GeHToHiTonodibHnx rmuH. 3a pesynbratamu
U-Pb reoxpoHororii Baanocb oTpumaTit 3Ha4YeH-
HS1 i30TONHOrO BiKYy Lnx nopig — 342.01+£0.10 mnH
pokis [6], WO OO3BOMIMNO AOCTAaTHLO BMEBHEHO
3iCTaBMnsATU LWOHANMEHLLE HUXHIO YaCTUHY CBITU
3 HWXKHIMW YacTMHaMMU TYNbCbKOrO FOPU3OHTY i
BignosigHo 3 Holkerian i Livian 3axigHoi €Bponu.

Ha BiamiHy Big HWXHbBOT, BEPXHS YacTUHa CBi-
TM MicTUTb Garaty, ane cneuudidyHy makpoda-
yHy. Lle pisHOMaHiTHI (nepeBaxxHO ApibHi) Opa-
xionogw, BKIOYHO 3 6e33aMKOBMMU, KpiHOIOET,
ciTyacTi MoxoBaTtku, TpurobiTU Ta rONOBOHOTI.
PelwwTkn kopaniB TpannsawTbcs YacTo. Lle cneuym-
divHi Tabynatmn (Cladochonus i Sutherlandia) i
OpPiOHI OOMHOYHI pyro3n, cepen SkMx aBTopy BAa-
NOCb Breplle BU3HAYMTM NpencTaBHUKIB POAiB
Amplexus, Allotropiophyllum, Soshkineophyllum,
Bradyphyllum, Sychnoelasma Tta Caninia. Bci
3HaMAEHI eK3eMnnspyu MakTb pi3Hy 30epexe-
HICTb | B CBOI BiNbLUOCTI HECYTb CNian TPaHcnop-
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TyBaHHS. [JOMiHYHO4YMM 3a KiNbKICTIO eK3eMnisipiB
€ Bug Allotropiophyllum uralicum (Vojnovsky-
Krieger, 1934), dkui OyB Breple OnMcaHuin
K.I. BonHoBCbKUM-Kpirepom i3 3axigHoro cxuny
MiBaenHoro Ypany [1]. 3Haxigka uboro Bugy Ha
[oHbGaci HawToBXHYNa aBTOpa Uiei nybnikauii Ha
OYMKY MPO MOXIUBY HAsIBHICTb Y LIbOMY PETiOHi
cTpaTturpadivyHmMx aHanoriB CTUbCbKOI CBITW.

Kopanu, onucaHi K.I. BonHoBCbkUM-Kpire-
poM, 3ibpaHi Ha pyaHMKax 3 OBOX PaKroHIB Mo-
6nun3y KONMULWHBOro ApXaHrenbCbKOro 3aBOAY.
Mepwwun parnoH (pygHuk Ana-Tay) nokanisoea-
HUM B 1,5 KM MiBHiYHilWe gonuHu p. 3inim i B go-
nuHi p. B. KiHgepnu. Opyrun — po3MmilLleHnin Ha
npaBomy Gepesi p. Paysak (nputoka p. 3iran),
aewo Hmxkye rupna p. Kyryw. Kopanu susiene-
Hi Yy CBOEPIAHUX nopodax «3arnisopygHol» dadil.
Lla doauis cknageHa wwapyBaTUMM FIMHUCTUMMU
cnaHuaMu, AinsgHkaMy o3anisHeHMMU MiCKOBU-
KaMun Ta MUHUCTUMMK BanHakamn. MakpodayHa
30igHeHa, ogHaK B OKPEMUX BarMHSIKaX i BanHAKO-
BUCTUX CNnaHUsAX BUSABMEHI Gpaxionogw, Benuka
KifbKICTb PELUTOK KpiHoigen, Hepigko Tpinobitw,
i WO 0CcobnMBO XapakKTepHO, — CKYM4YeHHs Cni-
KyI KpeMeHeBMX rybok. BkasyeTbca Ha HEBENKKI
po3Mipn MakpodayHu, Wwo, Ha aymky K.I. Bon-
HoBcbKoro-Kpirepa, cBiguMTb NPO HECMPUATINBI
YMOBM 11 iCHyBaHHS. Bik Lux nopig 3a HenpsmMumm
AaHVMW TpUBanum Yac BBaXaBCs cepeaHbOTyp-
HEeNCbKNM.

B po6oti O.B. HaniekiHa (1926) 3anisopya-
Ha TOBLLA Ha3BaHa anartaycbKolo, a iHTepBan 3
kKopanamu, onucaHummn K.I. BonHoBcbkMM-Kpi-
repoM, BBaXkaBCs BXe Mi3HbOTYPHENCHKUM i
OyB BMAINEHWI Nig Ha3BOK psy3albKi BEPCTBU.
OpHak pesynbraty NaniHomoriYHMx AOCHioKEHb
TUX XXe caMux BiOCMOHeHb (Mo p. Paysak, HMxX-
ye rmpna p. Kyryw), ski Bkasytoteca K.I. Bown-
HOBCbKMM-Kpirepom y 1oro poboTi, nokasanwu,
WO aneBpuUTUCTI Mepreni, MWHUCTI cnaHui Ta
IMWHUCTI BanHAKM psay3aubknx BepctB (20-50 m)
BMILLLYIOTb KOMIMFIEKCHK Crop, WO XapaKTepHi Ans
©06pPMKOBCLKOrO | 0COBNMMBO ANs TYNbCbKOIO ro-
pu3oHTiB CxigHoeBponercbkoi nnatdpopmn [2].
Omxe, 3Haxigkn kopaniB NigTBEPAXYOTb LLOHAN-
MeHLle 6nmM3bkuin BiK CTUNbCbLKOI CBiTU [JoHGacy
i pAy3aLbKMX BEPCTB, AKi MICTATb pag Ay»Ke CXO-
Xux, abo i cninbHMX BUAIB KOpanie, cepen sKux
Allotropiophyllum uralicum € Hanbinbw nokaso-
BUM.

BukoHaHi ypanbCbkumn reosioramm gocni-
[PKEHHSA OCTaHHIX pPOKIB NiATBEPOXYKTb MO-
LUMPEHHST  HWKHLOBI3ENCBLKNX (60BPUKOBCHKIMX

i MOXIMBO HWKHBbOTYNIbCbKMX) MOpig He3Hau-
HOi ToBLMHN (20—-64 M) y CMy3i pO3BUTKY ana-
Taycbkoi CBiTU (IH3epCbKO-YCONbCbKMIA pParoH
BawkopTocTaHy). B iHWMX panoHax 3axigHoro
cxuny lNiBaeHHoro Ypany uen ctpaturpadivyHmm
iHTepBan BIACYTHIN | HA PO3MUTUX BEPXHBLOTYP-
HENCbKNX nopoaax (KOCbBUMHCBHKUM FOPU3OHT) 3
nepepBol0 3anaralTb BEPXHbOTYIbCbKI OpraHo-
FEeHHI BanHsKW 3 KONOHianbHUMK pyrosamm [3].

MogmiBHicTb niTOMNOriYHOrO cknagy i peLTok
dayHN CTUNbLCLKOI CBITU i psiy3aulbKnx BepcTB
MOSICHIETLCA BNU3BbKMMN YMOBaMN CeaUMeEHTa-
Lii y 606pnKOBCbKOMY i paHHBLOTYITLCLKOMY MOp-
Ccbkux GacerHax okpaiH CxigHOEBpPONENChKOl
nnatdpopmn. CtabinbHa TEKTOHIYHA 06CTaHOBKA,
OOKCUTOYTBOPEHHS | MEHenneHrisauia nigHaTUX
YyacTuH nnaTtdopmMm Ta 3abONOYEHICTb PiYKOBUX
AONVH NPU3BOAMMM OO0 BUHECEHHS B npubepex-
Hi MOPCbKi BOAW 3HA4YHMX OO’€eMiB MpIiCHMX BOA
HaCNM4YeHUX PO34YMHEHUM KpPEMHE3eMOM i opra-
HiYHOK pedvoBUHON. [lepiognyHe OMNpPiCHEHHS
MOPCBbKOIO MIfIKOBOAAS NPU3BOAUIO OO CTarHa-
uii dbayHn, popmyBaHHA ocobnmeBmx GioLeHO3IB
KpemeHeBux rybok Ta 3acTiiHMx obcTtaHoBOK. B
pe3ynbraTti BUHMKAM nopoaun, 36araveHi biorex-
HUM KpPEMHE3eMOM i OpraHiYHOK pPEYOBUHON
3MillaHoro cknagy. YMoBu hopmMyBaHHSA nopig
nogibHoro cknagy NOSICHIOETBCS MOAENM TpuU-
Banux rinepnikHanbHUX NOTOKIB [6].
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ORGANIC WORLD OF THE PRECAMBRIAN AND PHANEROZOIC: THEORETICAL AND APPLIED ASPECTS OF RESEARCH

YK 563.12

A0 BUBYEHHSA POAIB MONOTAXINOIDES TA EOLASIODISCUS (FORAMINIFERA)
OOHO-AHINPOBCbLKOIO NPOrUHY, YKPAIHA

TO THE STUDY OF THE GENERA MONOTAXINOIDES AND EOLASIODISCUS
(FORAMINIFERA) OF THE DON-DNIPRO DOWNWARP, UKRAINE

B.l. EcimeHko
V.l. Yefimenko
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Based on the results of an in-depth study of the morphology, distribution and evolution of the genera Monotaxinoides and
Eolasiodiscus in the Carboniferous of the Don-Dnipro Downwarp, the diagnoses of the genera were clarified and their

species composition was revised.

Keywords: foraminifera, Lasiodiscids, Serpukhovian, Carboniferous, Donets Basin.

Manxe WiCTb AecATUNiTe TpUBae KomMisis LWoao
pogais opamiHidhep Monotaxinoides Brazhnikova
et Yartseva 1a Eolasiodiscus Reitlinger. ICHytoTb
Pi3Hi norngan HaykoBLiB CTOCOBHO rOSIOBHUX O3-
HaK pofiB, IXHbOI CUCTEMATUYHOI HaNeXHOCTI,
BMOOBOIO CKNagy, NOXOMXeHHS, chinoreHii Ta eko-
norii [1-16]. 3 ornagy Ha Te, WO NpeacTaBHUKIB
LMX POAiB Yy pi3HMX perioHax CBiTY BCe YacTille
3any4aroTb o GiocTpatudikauii cepnyxoBCbKUX
Ta HWKHbODOALLKMPCBEKNX BigknagiB kapboHy, Bu-
0alTbCH HararbHUMK PEBI3is poaiB Ta YTOYHEH-
HS pO4OBMX AiarHosiB.

Poon Monotaxinoides ta Eolasiodiscus BcTa-
HOBMEHI He3aneXxHo pPi3HUMMKU OOChIgHMKaMN B
OOMH pik Ta ony©6nikoBaHi NOCMiZOBHO HAa CTOPIHKaXx
ogHoro BuaaHH4 [4, 12]. H.€. BpaxHikoBa Ta M.B.
ApueBa [4] y cepnyxoBCbkux Bigknagax [JoHbacy
BUSIBUN HU3KY MIHNMBUX (Big KOHIYHMX OO nnac-
Knx) cpopm chopaminicdhep, WO Manu 03HaKM 4BOX
pogiB: nrockocnipanbHe HaBMBaHHSA, 9K Yy poay
Ammodiscus, Ta OBOLIAPOBY CTiHKY YepenaLuku,
TvnoBy ans Howchinia gibba (Moell.) JocnigHuui
YTOMHUIM JiarHo3 pony Monotaxis Vissarionova,
1948 Ta BigHECnM OO HbOrO NMepexigHi HU3bKi KO-
HiYHi popmmn Monotaxis subconica Brazhn. et Jar.,
M. subplana Brazhn. et Jar. BoHn 3ayBaxunn, LU0
obuaBa B1an € ooeoni pigkicHnmn. O4eBmgHoO, WO
H.€. BpaxHikoBa Ta M.B. Apuesa pig Monotaxis
pO3yMinn HabaraTo LmpLUe, HiX MisHilwe Bugine-
HUA pig Vissariotaxis Mamet, 1970 (=Monotaxis
Vissarionova, 1948) i BigHOCMM 40 HBOIO TaKOX
KOHIYHI cpopmun 3 gobpe pOo3BUHYTMM CKITyBaTMM
Lwapom CTiHkW. [nockocnipaneHi opmn gocnia-
HULi BUOKpemMunn y HoBui pig Monotaxinoides
Brazhn. et Jar. [4]. €.A. Pentnidrep y 1956 p. y
BEPXHbOKaM AHOBYTINbHMX  Bigkragax — niBHIY-
HO-3axigHoi YacTuHu [JoHbacy BcTaHOBMNA HOBUIA

pia Eolasiodiscus Reitl. pognHn Lasiodiscidae
[12]. OpwuriHanbHi giarHo3n pogis ay»xe nodibHi [4,
12]. Oeski gocnigHukm [10, 16 Ta iH.] mopdbonoriy-
HO nogdibHi poan Monotaxinoides Ta Eolasiodiscus
BBa)katOTb CMHOHIMaMMW.

[ns yTouHEeHHSA BMOOBOro cknagy pogis How-
chinia, Monotaxinoides, Eolasiodiscus poguHu
Howchinidae €.I. KynariHa cnvpanacb Ha nopis-
HAMbHY XapaKkTepuCTUKy BUAIB 3a Mopdonoriy-
HMMM O3HaKaMMn (AKICHUMMK Ta KinbKicHUMK) [7].
o giarHosy pogy Monotaxinoides BoHa BKIO4M-
Ia KiNbKICHMM NOKa3HMK — BiAHOLLIEHHS TOBLUMHU
yepenalkmn go ii giametpy (L/D < 1). Takmi nig-
Xig BUWOaeTbCs 3aHaaTo oopmanisaoBaHUM.

Looo noxomkeHHa pogiB  Monotaxinoides
Ta Eolasiodiscus icHyoTb pi3Hi gymkn. b. Mame
BiJHOCMB HaWOaBHIWLMX NpeacTaBHUKIB poau-
HK Lasiodiscidae go Tetrataxidae Ta ctBepmxy-
BaB, WO Ui OpMWN MOXOAATb Bif TeTpaTakcucis
[15 1a iH.]. €.A. Pentnivrep [12] wykana dine-
TUYHE KOPIHHS MOHOTaKCWHoIdeciB Ta eonasio-
OWCKYCIB cepef CBOEPIOHMX apxegucumg rpyn
Planoarchaediscus spirillinoides (Rauzer-Cher-
nousova, 1948) Ta Ammarchaediscus monstratus
(Grozdilova & Lebedeva, 1954). BoHa BBaxana,
wo Eolasiodiscus noxogutb Big Monotaxinoides.
Tenep us rinote3a He Mae LUMPOKOI NIATPUMKN.
barato pocnigHukiB, y TOMY 4uCHi S, CXWUSIbHI
BBaXaTu, LIO eorasiognckycu noxoasiTb Bif Bi-
capiotakcucie [7, 14 1a iH.]. Y LbOMYy eBOMtoLiN-
HOMY TpeHai HoBui pig Hemidiscopsis Coézar
[14] BucTtynae sk nepexigHa naHka: Vissariotaxis
— Hemidiscopsis — Eolasiodiscus. Ha moto gym-
Ky, 8o pony Hemidiscopsis BigHECEHO OBEHISbHI
dopmu, i MOXNNBO, OCOOMHM ranfoigHOro NMoKo-
NiHHS. Baxkko noroguMTuchb 3 HOBMM POLOM Ta Be-
JIMKOHO KINbKiCTIO Moro Buais (barato doopm B Me-

MATERIALS OF THE INTERNATIONAL SCIENTIFIC CONFERENCE AND
XLI SESSION OF THE UKRAINIAN PALEONTOLOGICAL SOCIETY OF THE NAS OF UKRAINE. KYIV, 2023 25



OPIAHIYHWH CBIT JOKEMBPIIO TA ®PAHEPO30H0: TEOPETUYHI TA NPUK/IAAQHI ACMEKTU JOC/IAMXEHb

Xax MiHnmBocTi). lNMocTaTe NUTaHHA anmopdi-
3MYy, LUBUAKOCTI pogo- Ta BUAOYTBOPEHHS. AKe
aBTopu poay Monotaxinoides yci HU3bKi KOHiYHI
dopMn 3 OBOLLIAPOBOKD CTIHKOK BBaXkanu nepe-
XigHnMmu, BigHOoCKMnM o poay Howchinia s.l. Ta
3ayBa)kyBasim IXHIO PiKiCHICTb.

[ocnigneLin Ha BENUKOMY Macusi 4aHuUX Mop-
donorito i nowmnpeHHa poaie Monotaxinoides Ta
Eolasiodiscus B kapboHi [1oHOo-[HINpoOBCbKOro
nporuny (OA11), MHOK YTOYHEHO AiarHO3u popais,
3pobrieHa peBisist iXHbOro BMOOBOrO CKragy, Bu-
CHOBKM WOOO0 CcTpaTturpadivHoro noteHuiany ta
ekonorii. Npu gocnigkeHHi s goTpumysanach
CUCTEMATUKM, 3a SKOK 3a3HayeHi poau BXOAAT
0o cknagy poavHn Howchinidae Martini et Za-
ninetti, 1988 emend. Rauser et Reitlinger [5].

lonoBHMMKU 03Hakamn pogy Monotaxinoides
BBaXXal0 HACTYMHi: Mana nnockocnipanebHa geLo
YBirHyTa Yyepenallka, ska CKragaeTbCs 3 MPOrioKy-
nycy Ta goeroi TpybyacTtoi kamepu, guckonogioHo
3ropHyTOI Y cnipanb. BucoTta npmubnmnsHo gopiBHIOE
CyMi BUCOTM OBOX OCTaHHix obepTiB. CTiHka ABO-
LapoBa, BHYTPILLHIMA Wap TEMHUW, TOHKO3EPHU-
CTWI, 30BHILLHIA — CBITNIMI, CKNyBaTUW. YBIrHYTUI
Oik 3anoBHEHWU CKITyBaTO-NMPOMEHNCTOK pPeYo-
BUHOW. Pig Eolasiodiscus Bigpi3HAETbCS Crabko
PO3BUHYTUM FianiHOBMM LUApOM (iHKOMM CrocTepi-
raetbCcs B 06racTi nyrnka) Ta WiIMHHAMK OTBOpa-
MW, pO3TaLLOBaHMMK NEPNEHANKYAPHO OO LUBaA.

lMpencrtaBHMKM poaiB MalOTb 3HaAYHE MnaHe-
TapHe nowupeHHda. JoMiHyo4MM poaoM Y nis-
HboMy Bi3e [l € Vissariotaxis, y paHHbOMY
cepnyxoBi — Howchinia, y ni3HbOMY CEPMNYXOBI
— Monotaxinoides, y Gawkunpi — Eolasiodiscus.
Y KaM’siHOBYTifIbHMX Bigknagax OoChigKeHOo-
ro perioHy nowwupeHi HactynHi Buau: Vissa-
riotaxis exilis (Viss.), Howchinia gibba (Mo-
ell.), H. gibba longa (Brazhn.), H. gibba acu-
ta Man., H. bradyana (Howchin), H. convexa
(Brazhn.) (=Monotaxinoides convexus Brazhn.),
H. subconica (Brazhn. et Jar.) (=Monotaxis
subconica Brazhn. et Jar.), H. subplana (Brazhn.
et Jar.) (=Monotaxis subplanus Brazhn. et Jar.),
Monotaxinoides transitorius Brazhn. et Jar., M.
priscus Brazhn. et Jar., M. gracilis (=Ammodis-
cus gracilis Dain), Eolasiodiscus donbassicus
Reitl.,, E. grandis R. Ivanova, E. dilatatus Pot.
lMpenctaBHMKM poAIB TpansslOTbCS He 4acTo,
npoTe, MOXYTb CNyryBaTtu ANs BUSHAYEHHS HUX-
HbOI MeXi BEepXHbOro ceprnyxoBa Ta 3ananTio-
OVHCBKOIo rOpU30HTY.

Llono ekonorii gocnigxeHux poais, Aeski oo-
CNigHVKM BBaXarwTb iX rnmubokoBogHumun [14],
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AesiKi NpUnycKaroTb, WO BOHM Bynun niiaHKTOHHK-
mu [5]. Y OO BOHM 30e0inbluioro TpannsiTbes
Yy TOHKO3EPHUCTUX BarHsKax, 4acTo MMUHUCTUX.
Beaxato ix 6eHToCHMMK bopmamu, WO TAXKINn
00 MifIKoBOAHMX hauin.

[ocnigpxkeHHa npoBegeHO B paMKaxX BUKOHAH-
HA OtomkeTHoi Temmn 0122U001609 Ta npiopu-
TeTHoi pobotn 0123U100855.
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RE-EVALUATION OF RHACHISTOGNATHUS MINUTUS (CONODONTA)
AS AN AUXILIARY MARKER SPECIES FOR THE MID-CARBONIFEROUS BOUNDARY
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Rhachistognathus minutus (Higgins & Bouckaert) is one of the auxiliary conodont species used to define or approximate the
Mid-Carboniferous boundary in the absence of the main index species, Declinognathodus noduliferus (Ellison & Graves).
The stratigraphic range of R. minutus differs considerably in different areas. In North America it is known from the lower
(not the lowest) Morrowan to the Atokan. Its occurrence has been recorded above the first occurrence of D. noduliferus.
In Eurasia, R. minutus has only been recorded together with D. noduliferus or lower in beds of the Mid-Carboniferous
boundary interval. A new example of an occurrence of R. minutus without D. noduliferus, but with correlation to the
Isohomoceras subglobosum ammonoid zone, is documented from the Rhenish Mountains of Germany. The purpose of
this study is to reassess the significance or reliability of R. minutus as a secondary guide for determining or approximating

the Mid-Carboniferous boundary, especially in shallow water sections, in the absence of D. noduliferus.
Key words: Mid-Carboniferous boundary, conodonts, auxiliary species, index-species.

The Mid-Carboniferous boundary or Mississippi-
an-Pennsylvanian boundary was discussed ex-
tensively between 1975 and 1985 and was final-
ly defined by the evolutionary appearance of the
conodont species Declinognathodus noduliferus
(Ellison & Graves). This corresponds roughly to
the change from the Eumorphoceras to the Ho-
moceras ammonoid genus zones. There were
selected auxiliary species of conodonts: Ade-
tognathus lautus (Gunnell), R. primus Dunn and
Rhachistognathus minutus Higgins & Bouckaert
to define or approximate the boundary in the ab-
sence of D. noduliferus.

Declinognathodus noduliferus was widely dis-
tributed all over the world, but species of Rha-
chistognathus were originally known only from
the North American sections. The evolution with-
in Rhachistognathus was poorly understood and
the species were placed in different genera.

It was not until the mid-1970s that Rhachistog-
nathus was officially accepted as a genus. This
was the time when the first rhachistognathodids
were found in Europe [3, 4]. More recently, spe-
cies of Rhachistognathus have been recorded
from other areas of Eurasia and South America.

Our particular attention is paid to R. minu-

tus minutus (Higgins & Bouckaert), one of the
R. minutus group of subspecies proposed as
an auxiliary species to define or approximate
the Mid-Carboniferous boundary. The other two
species proposed as secondary guides for the
above-mentioned boundary had weak support
because the FAD of A. lautus was recorded in the
latest Mississippian strata in North America, while
R. primus was not found in the Eurasian sections.

Baesemann and Lane [1] studied the cono-
donts of several long, continuous Late Mississip-
pian to Early Pennsylvanian sequences in west-
ern North America; they revised all available spe-
cies of Rhachistognathus and described several
new species as well as two new subspecies of
R. minutus: R. minutus havienai and R. minutus
declinatus. Their work allowed them to refine the
standard North American Late Mississippian to
Early Pennsylvanian conodont zonation.

The first Pennsylvanian conodont zone just
above the Mid-Carboniferous boundary was
recognised as the Declinognathodus nodu-
liferus-Rhachistognathus primus zone. The
second Pennsylvanian conodont zone, the sin-
uatus-minutus Zone was modified several times
and finally named R. minutus zone, with its lower
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boundary defined by the FADs of R. minutus [6].

R. minutus is abundant in the shallow-water
sections of North America, and the R. minutus
zone is distinguished in many sections, but al-
ways above the appearance of D. noduliferus, al-
ways the second Pennsylvanian conodont zone.
R. minutus is also the second Bashkirian zone in
Iran and probably in the Amazon Basin of South
America.

Higgins [3] has shown the range of R. minutus
from Nuculoceras nuculum (E2c) to Homoceras
subglobosum (H1a) ammonoid zones, i.e. below
the appearance of D. noduliferus.

Considering that Higgins reported R. minutus
below the first appearance of D. noduliferus in
the Craven Basin of England, the American au-
thors considered this hiatus to include the inter-
val of several of the American conodont zones,
i.e. the unicornis, muricatus, primus-noduliferus
and most of the sinuatus-minutus zones. Manger
and Sutherland [7] and Riley, Varker [12] showed
that R. minutus appeared much later in North
America than in northern England.

In the late 1980s, R. minutus declinatus was
recorded in the Zhelvakova gully section, Donets
Basin, Ukraine [8, 10, 11]. It was found together
with D. noduliferus in the clayey-detrital-oolitic
limestone D,°. The first occurrence of D. nodu-
liferus was recorded in the same section below
limestone D.° in limestone D.® upper, where the
Mid-Carboniferous boundary was defined by the
FOD of D. noduliferus in this key section at the
base of limestone D upper.

In the early 1990s, R. minutus was discovered
almost at the base of the Bashkirian stratotype
section in the South Urals, Bashkiria, Russia,
in the shallowest part of the section, consisting
of clastic limestones and dolomites of the Bog-
danovkian Horizon (units 5-7) [9]. It was found
slightly below D. noduliferus (FOD of D. nodu-
liferus in bed 8).

Recently, R. minutus was found together with
D. noduliferus in the Mid-Carboniferous boundary
interval in two generally non-calcareous, organ-
ic-rich shale sections of the Clare Shale Forma-
tion in western Ireland [2]. Both the Ballybunion
and Inishcorker sections span the Mid-Carbonif-
erous boundary interval, from which ammonoids
have been previously studied. In the Ballybun-
ion section, the first occurrence of D. noduliferus
inaequalis and R. minutus is in the lowest bed
with the ammonoid I/sohomoceras subglobo-
sum. Therefore, the Arnsbergian-Chokierian

boundary coincides with the Mid-Carboniferous

boundary. At Inishcorcer, the first occurrence of

D. noduliferus inaequalis lies above the lowest

Isohomoceras subglobosum bed. Therefore, the

Arnsbergian-Chokierian boundary does not coin-

cide with the Mid-Carboniferous boundary in this

section. This is very similar to the position of the

Mid-Carboniferous boundary at Stonehead Beck

in England. The occurrence of R. minutus in the

Inishcorcer section coincides with the lowest |.

subglobosum and extends to the first occurrence

of D. noduliferus inaequalis. This is similar to the
situation in the Stonehead Beck section, where
the first occurrence of R. minutus was recorded
near the top of the E2c ammonoid zone and ex-
tends past the first occurrence of D. noduliferus
inaequalis to the base of the H1a3 ammonoid
zone [12, 13]. Fallon and Murray noted some un-
certainty in the identification of the bases of the
ammonoid and conodont zones in the Irish sec-
tions and at Stonehead Beck. It should be not-
ed that the Arnsbergian-Chokierian ammonoid
boundary has been identified by various scien-
tists and revision of the material is required. The
limited data available and the lack of additional
calcareous nodules from which the conodonts
can be extracted do not allow us to verify wheth-
er D. noduliferus inaequalis and the Mid-Carbo-
niferous boundary could occur earlier in the ear-
liest I. subglobosum horizon in the Inishcorcer.
In Europe, R. minutus has a very short strati-
graphic range, but in North America it is a rather
long-ranging species, extending to the Atokan ac-
cording [1]. It is also long-ranging in the Cordille-
ra of North America (including Alaska), where it is
most abundant in high-energy, shallow-water de-
posits [5]. Such discrepancies in the distribution of

R. minutus limit its suitability as an auxiliary index

species for the Mid-Carboniferous boundary. Anew

example of an occurrence of R. minutus without D.

noduliferus, but with correlation to the Isohomoc-

eras subglobosum ammonoid zone, is document-
ed from the Rhenish Mountains of Germany.
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THE PRODUCTIDINE BRACHIOPOD GENUS DENSEPUSTULA LAZAREYV, 1982 FROM
THE PENNSYLVANIAN OF THE DONETS BASIN, EASTERN UKRAINE: PRELIMINARY

RESULTS

V. Dernov

Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine; vitalydernov@gmail.com

The productidine brachiopod genus Densepustula is herein revised. On the basis of the stratigraphic range of Densepustula
piscariae (Waterlot, 1933) comb. nov., the Moscovian part of the Neochonetes carboniferous-Densepustula piscariae-
Alphachoristites inferus Zone of the Donets Basin roughly corresponds to the Orthotetoides socialis Zone (Vereian) in the

Moscow Syneclise.

Key words: Pennsylvanian, brachiopods, Densepustula, taxonomy.

Despite the significant distribution of producti-
dine brachiopods in the Bashkirian and Mosco-
vian marine rocks of the Donets Basin (see [1—4,
15, 16]), they have not been studied in enough
detail. The Donets Basin is one of the key re-
gions for studying the Carboniferous marine bi-
ota in general and brachiopods in particular, as
the undisputed sequence of marine and non-ma-
rine Carboniferous rocks in this region is very
rich in fossils. This work presents the preliminary
results of the study of the productidine species
Densepustula piscariae (Waterlot, 1933) comb.
nov. from the upper Bashkirian Mospyne, Smoly-
anynivka and Belaya Kalitva formations and the
Moscovian part of the Kamenskaya Formation in
Luhansk and Donetsk regions (Ukraine).
Revision of the morphology of some Pennsyl-
vanian productidine taxa showed, that Densepus-
tula Lazarev, 1982 consists of two species: Den-
sepustula piscariae (Waterlot, 1933) comb. nov.
(=Productus rimberti Waterlot, 1933, Buxtonia

juresanensis Tschernyschew, 1902 (pars), B.
rossica Tikhiy, 1941, Juresania stepanovi Volgin,
1979 and Densepustula russiensis (Semenova,
1972)) and D. losarensis Angiolini & Brunton in
Garzanti et al., 1998.

| argue for the identity of the species
Densepustula russiensis (Semenova, 1972) and
Productus (Pustula) piscariae Waterlot, 1933
(=Levipustula piscariae (Waterlot, 1933) after [5,
6] or Lanipustula piscariae (Waterlot, 1933) af-
ter [17]). The dorsal valves of Productus rimberti
and Pr. piscariae figured by Demanet [7: pl. 1,
figs 25, 29, 31] do not differ in form and ornamen-
tation from the dorsal valves identified from the
Donets Basin as Densepustula piscariae (\Water-
lot, 1933) comb. nov., which are morphologically
identical to Densepustula russiensis (Semenova,
1972). Unfortunately, the internal structure of the
dorsal valves of Productus rimberti and Pr. pis-
cariae in the works of Waterlot [18] and Demanet
[7] is not clear due to the low image resolution,
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but Campbell [6] reported that “Levipustula” rim-
berti have a three-lobed cardinal process and
non-dendritic adductor muscle scars in the dor-
sal valve.

The ornamentation and form of ventral valves
of Densepustula piscariae (Waterlot, 1933)
comb. nov. from the Donets Basin, Densepustula
russiensis [9-11] and Productus rimberti figured
by Demanet [7: pl. 1, fig. 23] are identical. Ventral
valves of the type series of Productus rimberti
Waterlot, 1933 and specimens of Densepustula
piscariae (Waterlot, 1933) comb. nov. from the
Donets Basin have a very fine sulcus (see [18:
pl. 4, figs 2, 5]) and pustules of similar frequen-
cy: 7 per 5 mm [18]. The ventral valves of the
type series of Productus rimberti also have rugae
on the lateral parts of the subumbonal area (see
[18: pl. 4, fig. 3]); these are also present on the
ventral valves of Densepustula piscariae (Water-
lot, 1933) comb. nov. Dimensions of Productus
rimberti and most specimens of Densepustula
piscariae (Waterlot, 1933) comb. nov. from the
Donets Basin are approximately equal. In sum-
mary, there are reasons to consider Densepustu-
la russiensis, Productus rimberti and Productus
piscariae synonymous.

Densepustula piscariae (Waterlot, 1933) comb.
nov. is known from the upper Bashkirian-lower
Moscovian (Langsettian—Bolsovian) strata of the
European part of Russia and Urals, as well as
Uzbekistan (Fergana Depression), Ukraine (Do-
nets Basin), Poland, the Netherlands, Belgium,
France, Germany, Wales and ?Morocco.

In the Moscow Syneclise (Russia), «Dense-
pustula russiensis» is predominantly ranged in
the lower part of the Orthotetoides socialis Zone
(=Orthotetes socialis Zone, Vereian) along with
brachiopods Orthotetes socialis Fischer, 1850,
Neochonetes donetzianus (Aizenverg, 1950),
Neotornquistia aljutovica (lvanova in Sarytcheva
& Sokolskaya, 1952), Balakhonia latiplana (lva-
nov, 1935), Companteris aljutovensis Lazareyv,
1981, Admoskovia aljutovensis Lazarev, 2000,
and Alphachoristites inferus (lvanov, 1937) [11].

Aizenverg and Poletaev [14] established the
Neochonetes carboniferus-Densepustula sp.-Al-
phachoristites inferus Zone in the stratigraphic
interval limited by the i, coal layer and K, lime-
stone layer (Belaya Kalitva and Kamenskaya
formations) of the Carboniferous succession of
the Donets Basin. The data obtained allow us to
rename this zone to the Neochonetes carbon-
iferus-Densepustula piscariae-Alphachoristites
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inferus Zone. The Bashkirian/Moscovian bound-
ary in the Donets Basin is located within this zone
(i.e., at the base of the K, limestone layer [14]).
Based on the study of conodonts and fusulinids
[8, 12, 13], the Moscovian part of the Neochone-
tes carboniferus-Densepustula piscariae-Alpha-
choristites inferus Zone roughly corresponds to
the Orthotetoides socialis Zone (Vereian) in the
Moscow Syneclise.

The study was carried out within the frame-
work of the project «Late Precambrian and Pha-
nerozoic biota of Ukraine: biodiversity, revision
of taxonomy and phylogeny of most import-
ant fossil groups» (State registration number:
0122U001609).
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NOPIBHANbHA XAPAKTEPUCTUKA NISHbONMEHCUJIbBAHCbKUX ®JTOPUCTUYHUX
KOMMJEKCIB I3 MAPATIYHUX BIOKNALIB AOHELIbKOIO BACEMHY TA NIMHIYHUX

BIAKNAAIB NIBHIYHOIO KABKA3Y

A COMPARATIVE ANALYSIS OF THE LATE PENNSYLVANIAN FLORAL ASSEMBLAGES
FROM THE DONETS BASIN PARALIC DEPOSITS AND THE NORTHERN CAUCASUS

LIMNIC DEPOSITS

H.l. BosipiHa, I'T. KoBaneHko
N.l. Boyarina, H.G. Kovalenko
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An analysis of Late Pennsylvanian floral assemblages from fluvial-lacustrine deposits in the Northern Caucasus and
from fluvial-lacustrine and lacustrine deposits from the coastal plains of the Donetsk Basin has shown that the primary
differences between the floras of the Northern Caucasus limnic strata and the Donets Basin paralic strata are a lower
species diversity of lycopsids and a more diverse taxonomic composition of pteridosperms, as well as other taxa that are
more dominant in the Northern Caucasus than in the Donets Basin. Different fern species dominate in the two regions,
although there is a similar species composition in fluvial-lacustrine deposits of the Northern Caucasus and lacustrine

deposits of the Donetsk Basin.

Key words: flora, Late Pennsylvanian, Donets Basin, Northern Caucasus.

MisHbOneHcnNbBaHCcbki nopu [oHeubkoro Ga-
ceunHy Ta lliBHiYHOro KaBkady Hanexatb 0o €B-
pamepincbkoi conopuctmnyHoi obnacrti [1-4]. Boa-
Houac BukonHa dnopa [oHbacy noxoauTs i3 na-
paniyHux Bigknagais, a dpnopa lNiBHi4HOro Kaeka-
3y — NiMHIYHMX Bigknagis, Wo 0O6yMOBNIOE NEBHI
ocobnueocTi iXHboro cknagy. lNMiBHiYHO-kaBKa3sb-
ka cpnopa nisHLoro kapboHy onncaxa K.M. Hosik
[3] Ta O.K. Woronesum [5]. B ocTaHHi poku Hamu
NpoBeAEHO BUBYEHHS KOMEKLii Ni3HbOKaM’ THOBY-
rinbHUX POCNNHHUX peTok MiBHiYHOro KaBkasy,
aka 3ibpaHa O.K. Woronesum T1a H.l. BosipiHoto
B panoHax pivyok 3eneHyyk Ta Tebepga B 1980-
Ti pokK Ta 36epiraeTbcsl B IHCTUTYTI reonorivyHmnx
Hayk HAH Ykpainn. Li gocnigxeHHa Ta dno-
pUCTUYHa XapakTepucTuka BepxHbOro kapbo-
Hy liBHiYHOro KaBkasy B HasBaHux nybnikauisx
003BOSIUNN BUKOHATU AeTanbHUA NOPIBHANBHUNA
aHani3 gnop uux 4BOX cegMMeHTauinHnx bacen-

HiB B piToCcTpaTurpadiyHomy acnekTi Ta i3 ypa-
XYBaHHAM reHesuncy nopoHOCHUX nopia.

[MopiBHANBHWI aHani3 rnop nposefeHo Mo
KOMMIIEKCaM BUKOMHUX POCNUH i3 dontosiarnb-
HO-03epHUX Bigknagis [liBHiMHOro KaBkasy Ta
doritoBianbHO-03epHUX | 03epHUX Bigknaais npu-
B6epexHux piBHUH [JoHeubkoro 6acerHy. Takco-
HOMIYHMIN CKNag KOMMMEKCIB ABOX ceduMeHTa-
LinHMX BacenHiB aHanidyBaBcs B MeXax iHTep-
BaniB, SKi BiANOBIAAOTb NEBHUM MaKpodriopuc-
TUYHUM 30HaM.

Y Bigknagax [liBHi4yHOoro KaBkasy y ckna-
4i rnopoHocHux nnactiB Tebepna-1-7 1a 3e-
neHyyk-1-4 BugasneHo nanopoti Nemejcopteris
feminaeformis Ta knuHonuctn Sphenophyllum
longifolium i S. thonii, nosBa Akux ikcye ABi
MaKpOdNOPUCTUYHI 30HU CTedaHCLKOro Apycy,
a came 3oHu Crenulopteris lamuriana ta Aletho-
pteris zeillerii. NowmMpeHHa LMX BUAIB Ta Xapak-
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TEepHOI cepeaHbocTedaHcbkoi donopu (Spheno-
phyllum oblongifolium, Cyathocarpus arboreus,
C. hemitelioides, Acitheca polymorpha) cBiguntb
nNpo BiAMOBIOHICTE LMX ONIOPOHOCHUX MSacTiB
JBOM Ha3BaHMM 30HaM. BigamiHHOCTI BuMOoBoro
cknagy driopuctnyHmMx komnnekcis [iBHiYHOroO
KaBkasy Tta [oHbGacy y Bigknagax uUux 30H BU-
SIBNEHO cepefd NnayHoBUX, nanopoTen Ta nrte-
pugocnepmis. dnopa [liBHiYyHOro KaBkasy mae
OigHiWKWM BMOOBUIA cKNag nnayHoBux Ta GinbL
pi3HOMaHITHUI cKnag nrepugocnepmis. PeLwuT-
Kn ntepugocnepmiB Pseudomariopteris corda-
to-ovata Ta Odontopteris brardii nowmnpeHi y Big-
knagax [liBHiyHoro Kaekasy, toai sk B [JoHGaci
BiACYyTHi. lManopoTi HanexaTb 3aranom OfHUM
i TMM Xe BMAam, ane B 3Ha4YHIA Mipi BigpisHs-
IOTbCS YMCEMBHICTIO KOHKPETHOrO BMAY. Tak, B
HoHeubkomy 6acewnni, Crenulopteris lamuriana
OOMIHyE B 03€pHUX Bigknagax npubepexHmnx
HW30BWH, a Acitheca polymorpha nepeaxae y
donoBianbHO-03epHMX dauiax. B niBHIYHO-KaB-
KasbKknx qornoBianbHO-03epHMX Bigknagax Hau-
OinbLw nowmnpennmun € Cyathocarpus arboreus Ta
Acitheca polymorpha, a Crenulopteris lamuriana
npeacraBneHa NooANHOKUMM eK3eMnnsipamu.

dropoHocHi nnactn Tebeppa-8—26 Ta 3e-
neH4vyk-5—10 liBHiYHOrO KaBka3sy BUPIi3HAOTLCSA
NnosiBOKO B po3pisi knmHocnuctiB Sphenophyllum
angustifolium, S. thonii Ta nowmpeHHam Pseudo-
mariopteris busquetii, WO CBIgYNTL NPO Hanex-
HICTb UMX MNOpi4 A0 MakpoqIOPUCTUYHOI 30HU
Sphenophyllum angustifolium. OcHoBHMMK BIg-
MiHHOCTAMM KomnnekciB liBHIYHOrO KaBkasy Big
komnekcie [loH6acy € iHwWi goMiHyoYi BUaWn na-
nopoten Ta OinbLl GaraTuh BUOOBWUIA Cknag nre-
pugocnepmis. B komnnekcax lMiBHiYHOro Kaeka-
3y NPOAOBXYIOTb NepeBaxatu nanopoTi Acitheca
polymorpha i Nemejcopteris feminaeformis Ta
yacTo npucyTHi Cyathocarpus arboreus i ‘Pecop-
teris’ bredovii, Togi sk B [JoHeUbkoMmy GacewnHi y
Bigknagax 3oHu Sphenophyllum angustifolium
cepea NoLIMpPEHUX nanopoTer noaibHoro Buao-
Boro cknagy gomiHye Cyathocarpus densifolius
B 03epHUX dauissx npubepexHuUx HM30BUH. B
NiBHIYHO-KaBKa3bKNX po3pi3ax LUMPOKO PO3MoB-
ctomxeHi ntepugocnepmn Odontopteris brardii,
Callipteridium gigas, C. pteridium, Dicksonites
sterzelii. Y ogHoBikoBuX Bigknagax [oOHeLbKoro
facerHy Ui NTepungocnepMmn He BigOMI, 3a BU-
KITIOYEHHSIM OAHIET 3Haxigkn parMeHTy nepa
Odontopteris brardii, ane [OCTaTHbO MOLUNPEHI
Odontopteris schlotheimii.

driopoHocHi nnactn 3eneHuyk-11-19, B AKnx
BUSIBIEHI nTepugocnepmun Autunia conferta Ta
Sphenopteridium germanicum, BigHeceHi o 30-
Hn Autunia conferta. BigMiHHICTb donopu 30HM
Autunia conferta TliBHiyHOro KaBkasy nonsrae
B MpucyTHOCTI nnayHoBux (Subsigillaria brardii),
iHWKUX BMAIB XBOWHWUX, Oinbw 6Garatomy Buao-
BOMY CKnafi XBOLWeBMAHWX, ManopoTen i nre-
pugocnepmiB (Autunia conferta, Dichophyllum
flabelliferum, Odontopteris brardii, Callipteridium
gigas, Sphenopteridium germanicum), a Takox
BiICYTHICTIO cepe nTepngocnepmiB LJOMIHAHTIB,
Toni sk B [JoHOaci gomiHaHTaMu € nensracnep-
MOBI nTepugocnepmu (Autunia conferta, A. nau-
mannii, Lodevia nicklesii).

[NpoBeneHuin aHania cBig4YnTb, WO OCHOBHUMMU
BiAMIHHOCTSIMM Ni3HBbOMEHCUTbBAHCBKMX hrnop
nNiMHiIYHMX ToBLY lNiBHIYHOrO KaBkaay Ta napaniy-
Hux ToBLW, [loHeubKkoro GacerHy € Taki: 1) nna-
yHoBi [liBHiYHOro KaBkasy matoTb GigHiWwnm Bu-
AOBUI cknag Ta Ginbwun ctpaturpadivyHmi gia-
nasoH MOLUMPEHHS, HixX B [JoHeLbKkoMy GacenHi;
2) ntepuaocnepmu y droBianbHO-03epHNX Bid-
knagax lNiBHivHoro Kaekasy npeacrtaBneHi OinbLu
Pi3HOMaHITHILLMM TaKCOHOMIYHUM CKMagoMm Ta 3
iHWKXMKM OOMiIHa@HTaMK, HiX y nogibHux Bigkna-
pax [oHeubkoro GaceriHy; 3) nanopoTi y drnto-
BianbHO-03epHMX Bigknagax lMiBHiYHOro KaBkasy
Ta B 03epHuMX Bigknagax [JoHbacy maloTb pisHi
OOMIHaHTM NpU CXOXXOMY BMOOBOMY CKragi, Lo
MoB’A3aHO 3 MOLUMPEHHSAM LMX NanopoTen B pis-
HUX naHgwadTHUX ymoBax. [lpoTe, BMAOBUN
cknaj Ta JOMiHaHTM HaniBBOOHUX XBOLLEBUOHUX
0box bacenHiB noagibHi. BpaxyBaHHS LMX BigMiH-
HocTen oniop NIMHIYHMX Ta napanivyHux Bigkna-
AiB Mae BaXMBe 3HAYEHHS O51st 06rpyHTyBaHHS
MiDXperioHanbHMUX Kopesnsuin po3pisiB pidHMX ce-
ANMEHTaUinHNX GacelrHiB ogHiei naneodopuc-
TUYHOI obnacTi.
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TRIASSIC DINOFLAGELLATE CYSTS — DAWN OR DUSK OF THE GROUP?
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The first dinoflagellate cysts are known from the terminal Middle Triassic. A characteristic feature of the Paleozoic is the
the very frequent presence of acritarchs, microfossils morphologically similar to dinoflagellate cysts. It is likely that some
of the acritarchs are dinoflagellate cysts. Most modern dinoflagellate cysts do not have morphological features typical
of Mesozoic forms and are similar to acritarchs. Geochemical studies show that biomarkers typical of dinoflagellates
have been known since the Precambrian. An interesting question is what caused dinoflagellates to form cysts in the Late
Triassic, which are well preserved in rocks. The biodiversity of Late Triassic dinoflagellate cysts reaches about 50 species,
which is slightly less than in modern basins. In contrast, in the Cretaceous, their diversity was more than 500 species.

Key words: dinoflagellates, cysts, evolution, Triassic.

The stratigraphic record of fossil dinoflagellate
cysts goes back to the Triassic, and the oldest
species is known from the uppermost Middle Tri-
assic of western Australia — Sahulidinium ottii as
described by Stover & Helby [5]. But in the late
years of the 20" century, it was widely believed
that the oldest dinoflagellate cyst was Arpylorus
antiquus, which was described from the upper-
most Silurian (upper Ludlov of Atlas Mountains,
Tunisia) by Sarjeant [4]. Another slightly young-
er Palaeozoic species Palaeodinophysis altaica
was described from the Devonian of Rudnyy Al-
tay (Kazakhstan) by Vozzhennikova & Sheshe-
gova [6]. These two occurrences in the Palaeo-
zoic were a bit enigmatic as no continuous record
existed until the Triassic — a gap of almost 200
Ma. This mystery was eventually solved when
taxonomic positions of both specimens were crit-
icized and excluded from dinoflagellates, which
made Triassic forms the oldest.

But it remains a mystery that such simple, uni-
cellular forms that nowadays are among most
important primary producers would evolve only
in the Triassic. It has been speculated that dino-
flagellates evolved much earlier but their ability to
form preservable cysts appeared only in the late
Middle Triassic. It must be noted that only about
15% of modern dinoflagellates produce preserv-
able cysts. It is possible that some acritarchs,
which are an artificial group of organic-walled mi-
crofossils of uncertain origin and which are very
common in Palaeozoic and older rocks, represent
dinoflagellates. Many recent dinoflagellate cysts
contain no morphological features that would
allow classification as dinocysts. Moreover, if
found in fossil material, they would be included in
acritarchs. Another evidence pointing at a much
older, pre-Triassic origin of dinoflagellates is di-
nosterane, an organic compound characteristic

of dinoflagellate and evidencing their presence
when found in rocks. Dinosterane is found in sed-
imentary rocks from the Precambrian thus most
likely demonstrating the true stratigraphic range
of dinoflagellates [2, 3].

All Triassic dinoflagellate cysts belong to ex-
tinct families, and their morphology differs from
forms that successfully evolved during the Juras-
sic, Cretaceous, and Palaeogene. Their begin-
ning is obviously associated with the breakup of
the supercontinent Pangaea that started in the
Middle—Late Triassic. All the oldest records of
dinoflagellate cysts were located on the outskirts
of Pangaea and the then emerging seas of the
rift systems. The most numerous Triassic assem-
blages described so far were found in northern
and western Australia, then at the southeast-
ern edge of the Tethys Ocean. Another place
with known Triassic dinoflagellate cysts was the
northern edges of Pangaea, or the recent Arctic
(Svalbard, northern Canada or Alaska). Approx-
imately 50 species have been described so far
from Triassic strata. The oldest forms belong to
the family Rhaetogonyaulacaceae, which ap-
peared for the first time during the latest Ladinian
(Sahulidinium ottii) or slightly later in the Carnian
(Rhaetogonyaulax, Noricysta, and Sverdrupiel-
la). By the end of the Carnian, representatives
of Suessiaceae also appeared. It was during the
Norian that the main radiation of Triassic dino-
flagellate cysts took place [1].

In the light of the above facts, we know when
and where the oldest dinoflagellate cysts ap-
peared, but the question remains why dinoflagel-
lates developed the ability to produce preserva-
ble cysts in the latest Middle Triassic. One theory
involves the appearance of dinoflagellate cysts
that corresponds to the radiation of scleractinian
corals that evolved in the Triassic. Some recent
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zooxanthellae that live in symbiosis with corals
belong to the dinoflagellate genus Symbiodin-
ium that shows a superficial similarity with the
multiplate Triassic family Suessiaceae (Suessia,
Wanneria). Triassic dinoflagellate cysts became
extinct almost completely during the late Trias-
sic biotic crisis, simultaneously with scleractinian
corals.

Dinoflagellate cysts subsequently underwent
a very slow recovery during the Early Jurassic.
What happened that caused this group to become
more and more diverse, reaching its maximum
during the Cretaceous? Was this only associat-
ed with sea-level fluctuations? And what was the
reason for a gradual decline of dinoflagellate cyst
number since the Eocene? Was it an evolution-
ary success or just a failed experiment? There is
much more to be investigated in the future.
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JURASSIC CALCAREOUS NANNOPLANKTON FROM THE POLISH SECTOR
OF THE PIENINY KLIPPEN BELT (CARPATHIANS) - PRELIMINARY RESULTS
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Assemblages of Toarcian, Bajocian and Oxfordian calcareous nannoplankton were determined from the Jurassic succes-
sion of the Pieniny Klippen Belt of the Polish Carpathians. Numerous nannoplankton assemblages of the NJ7/Discorhab-
dus striatus (middle to upper Toarcian) and NJ15a/Lotharingius crucicentralis (middle to lower part of the upper Oxfordian)
zones were identified. Bajocian deposits are characterised by coccoliths, including zonal species Watznaueria britannica

(Stradner) Reinhardt. The conclusions from nannoplankton and dinocyst dating of the rocks are in good agreement.
Key words: limestone nanoplankton, Jurassic, Peninsular zone, Poland.

The Pieniny Klippen Belt is a tectonic structure
that today forms a tectonic belt only a few kilo-
metres wide and spread over a distance of 600
km from Slovakia through Poland and Ukraine
to Romania. Its stratigraphic succession con-
sists of folded and squeezed Jurassic and Cre-
taceous strata that form a very complicated ge-
ological structure. Half a century ago, Professor
Krzysztof Birkenmajer created a lithostratigraph-
ic scheme that allowed ordering of these strata in
the Polish sector of the Pieniny Klippen Belt [1].
This scheme remains relevant today with only a
few minor modifications. Birkenmajer’'s scheme
is based on both lithological correlations and pal-
aeontological evidence. The latter, however, is
relatively rare in the Lower—Middle Jurassic and
Lower Cretaceous successions, which are com-
monly developed as dark-coloured strata. These
deposits were examined for organic-walled dino-
flagellate cysts [e.g., 4], which allowed for addi-
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tional refinement of the scheme. However, further
palaeontological studies of this very complicated
geological structure are still needed, in particular
studies on the calcareous nannoplankton, which
pioneering researches carried out by Dudziak [3]
showed its great potential, particularly in the field
of stratigraphy.

In this paper, we present results of calcareous
nannoplankton studies from the Jurassic part of
the Pieniny Klippen Belt, Poland, that were con-
ducted by the first author. The research was car-
ried out on a selected set of 142 samples that
were previously collected for dinoflagellate cyst
studies by the second author [4]. These samples
represent dark-coloured lithostratigraphic units
of various facies (successions), which span a
time frame from the Pliensbachian to Oxfordian.

Calcareous nannoplankton suitable for bi-
ostratigraphic studies were found in 64 samples.
The oldest assemblages were found in sam-
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ples from the Toarcian Skrzypny Shale Forma-
tion (Czorsztyn Succession): dark gray, massive
shales and olive, light brown marls with inclu-
sions of light shales. A rich association of calcar-
eous nannoplankton was found in grey shales
of the Trawne section (Trw6) and allow its cor-
relation with the NJ7/Discorhabdus striatus zone
dated middle-middle upper Toarcian (all corre-
lations after [2]): Schizosphaerella punctulata
(1092 specimens in the sample), Discorhabdus
striatus, Lotharingius sigillatus, L. crucicentra-
lis, L. contractus, L. hauffii, L. frodoi, L. barozii,
Carinolithus superbus subsp. superbus, C. poul-
nabronei, Tubirhabdus patulus, and ?Bussonius
prinsii. Sample Trw5 yielded rare specimens of
Schizosphaerella punctulata (one specimen),
Discorhabdus striatus (three specimens), and
Lotharingius sp. (two specimens). A similar as-
semblage with numerous specimens of Schiz-
osphaerella punctulata (12 specimens per
view field) was found in the Biata Woda section
(Skrzypny Shale Formation, Czorsztyn Succes-
sion).

Rich Bajocian calcareous nannoplankton
was found in the Stembrow section (Stembrow
Formation, Grajcarek Succession). Greenish,
relatively soft shales yielded Lotharingius cru-
cicentralis, L. sigillatus, L. contractus, Tubir-
habdus patulus, Biscutum dubium, Discorhab-
dus sp., Watznaueria britannica, W. fossacinc-
ta, W. barbesiae, W. manivitiae, and coco-
spheres built of placoliths. Species of the genus
Watznaueria make up the majority of the entire
complex (up to 50 specimens in the view field).
The first appearance of Watznaueria britannica
took place in the early Bajocian (correlated with
NJ9 zone). Therefore, the age of these strata is
dated as no older than the early Bajocian.

Bajocian calcareous nannoplankton was also
found in dark greyish mudstones with frequent
mica flakes of the Hatuszowa-stream section
(Szlachtowa Formation, Grajcarek Succession).
It is represented by Watznaueria britannica (fre-
quent), W. fossacincta, W. barbesiae, W. manivi-
tiae, Lotharingius crucicentralis, L. sigillatus, and
Discorhabdus striatus.

Rich Oxfordian assemblages were found
in the sample Flk6 from the Flaki section (Fla-

ki Limestone Formation; Branisko Succession)
only. Following species were determined in the
dark greenish marly shales with chamosite con-
cretions: Axopodorhabdus cylindratus, Lotharin-
gius crucicentralis, Cyclagelosphaera deflandrei,
Discorhabdus ignotus, D. striatus, Triscutum sp.,
Crepidolithus crassus, Watznaueria britannica,
W. fossacincta, W. barbesiae, and W. manivitiae.
This assemblage is dominated by representa-
tives of Watznaueria. Species Cyclagelosphaera
deflandrei and Discorhabdus ignotus appear
for the first time in the Oxfordian, and the last
appearance of Lotharingius crucicentralis and
Discorhabdus striatus took place in the middle
and late Oxfordian. Taxonomic composition al-
low correlation with NJ15a/Lotharingius crucice-
ntralis zone of the middle—lower upper Oxfordian
[2]. Samples Flk1, FIk2, FIk4, FIk5, FIK7 yield-
ed nannoplankton represented by single spe-
cies of Watznaueria britannica, W. fossacincta,
W. barbesiae, and W. manivitiae. Upper part of
the section (samples Flk11-16) was barren.

The above shown preliminary results show
that calcareous nannoplankton is present in ma-
jority of lithostratigraphic units of the dark-colour-
ed Lower—lower Upper Jurassic succession of
the Pieniny Klippen Belt in Poland. This interval
is partly devoid of fossils and presented results
allow confirming previous interpretations or they
add new data. In general, they confirm previ-
ous results, particularly those based on organ-
ic-walled dinoflagellate cysts. Further studies are
planned to include the Lower Cretaceous part of
the Pieniny Klippen Belt developed in dark facies
with rare fossils.
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BAMHUCTI BOOOPOCTI Y BIAKNAOAX BEPXHbOI FOPU YKPATHCBKOIO
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CALCAREUS ALGAE FROM LATE JURASSIC DEPOSITS IN THE UKRAINIAN

PRECARPATHIANS
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The distribution and ecological features of several groups of fossil calcareous algae in the Upper Jurassic reef sediments of
the Ukrainian Precarpathians are described. The characteristics of some groups of Chlorophyta, Rhodophyta, Charophyta,
Cyanobionta, and algae of uncertain taxonomic position are given.

Key words: Late Jurassic, Ukrainian Precarpathians, calcareous algae, cyanobionts.

BanHucTi BOOoOpOCTI — LWTy4YHA TaKCOHOMIYHa
rpyna, sika BKntoYae OEHTOCHI Ta NSIaHKTOHHI op-
raHi3MK Pi3HOTO CUCTEMAaTUYHOTO MONOXKEHHS. Ix
ob'egHye 3paTHICTb OO0 doTocuHTE3y (BMOOOY-
BaHHA Aiokcuay BYrneut 3 Boau, i cekpeuis Ta
BigKNadaHHA KapboHaTy KanbLilo HaBKOMO Tina
BogopocTi) [4]. BogopocTi Ayxe Baxnuei ang
aHanisy Mikpocdauin, OCKiflbkM BOHU € XOpOLUn-
MM iHOUKaTOpaMn yMOB CeamMMeHTauii i npuaaTHi
Ons Kopenduii BigknagiB pisHMX AiNsHOK nane-
obaceriHy, 0OOATKOBMM KpUTEpPIEM AN BM3Ha-
YeHHs BiKy Bigknagis. BoHM He nuwe npoayky-
I0Tb KapboHaT Kanbuito, ane 1 BigirpalTb Bax-
NMBY porb B YTPUMYBaHHI ocagy Ta LeMeHTauil
nopoau, To6To € i NOPOAOYTBOPIOYMMUN OPraHis-
MamMMu i iHKpycTaTopamu.

MisHbOKOPCBLKMIA Yac BiAOMUI SIK ogHa 3 ernox
HaNMNOTYXHILWOI KapboHaTHOI ceaMmeHTauii B
icTopii 3emni. Ha Ton yac niBHi4YHa okpaiHa na-
neookeaHy TeTic aBnana cobow MifIKOBOOHWM
wenbd 3 ocTpoBamMu, cucteMor Gap‘epHux Ta
naT4y-pucis, YUCNEHHNMM BOAOPOCTEBNUMM MaTa-
MU Yy NpnbepexHin 3oHi. Bigknagn BepxHbOI opu
Ha TepuTopii YKkpaiHcbkoro [lepegkapnatts €
NaHKoK pMAOBOro NOSCY, WO NPOCTAraBcs Tepu-
TOpiero cyydacHoi €Bponu, Yepes 3axig i niBaeHb
YKpaiHn Ta npopoexyBaBcs Ha KaBka3. 3miHa
dauianbHMX 30H Big 3arnnbneHoi Jo npubepex-
HOI npocTexyeTbcsa y [NepegkapnatTti 3 3axogy
Ha cxig [8].

LliaHoGioHTn (uiaHoGakTepii, CMHbO-3€eneHi
BOAOPOCTI) € OOMiIHYHYOK FPYNoK OpraHiamie y
BigKknagax BepxHboI opu. BoHu € ogHieto 3 Han-
BaXXNUBILUNX CKNagoBux pudoBoi ekocucteMu
SIK YTUMi3aTOpW BENMKOI KiflbKOCTI OpraHivHoi pe-
YOBWHM | TPaNnATbLCA Yy BUIMMSAI arperaTis, OH-
KOniTiB, 3rycTkiB, 060NOHOK, OeKonn cTpomaro-
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niTiB B yCiX TMNax BigkNagis LWMPOKOro BiKOBOMO
AianasoHy. Cepe HMX 3ycTpivalTbCsa cBepasiaui
Ta obsonikatodi chopmu. OpibHi knyOku LiaHen
AeKonu € matepianom Ans arnoTUMHOBaHUX Ye-
penawok ¢opamiHicpep. lNnacTiByacTti cTpoma-
TOMITM MPUCYTHI Y BEPXHbOI YacTuHM Biorepmis
okcchopay. Tubiphytes (Crescentiella) xapaktep-
Hi onst pudpoBmX Bigknagis TMTOH-6epiacbKoro Bi-
Ky. OHkoign Girvanella Tunosi gns ycix 6iorepm-
HUX Bigknagis Ta nepeapudosoi dadii Kimepuna-
Xy. Cayeuxia yTBOptoe OpiOHI >xOBHa chepnyHoi
Ta cybcdhepmyHoi hopmm | HacTo TpannseTbCa y
pudoBumx Ta GiorepMHUX Bigknagax TUTOHCLKOIO
BiKy yci€i TeTnyHoi npoBiHuii [9].

ConeHonoposi ©arpsiHi BogopocTi — nepe-
Ba)XHO MeLUKaHLi Tensimx MOPCbKMX BOLOMM 3
HOPMasibHOK COSOHICTHO. [MOPIBHAHO 3 iHLWMMMU
BOAOPOCTAMM, BOHW MOLUMPEHI 40 HaMBINbLUMX
rmunbuH cybnitopani [3; 4]. YTBOPHOOTL Kipkn abo
YKOBHa PIi3HOro po3mipy, rindacti ropbyacTi Hapo-
CTW Ha OHi Ta YneHucTi Kywmkn. Y lNepegkapnat-
Ti 6arpsaHi 6panu y4acTtb y pudpobyayBaHHi, xoua
N He yTBOpPKOBanNM CaMOCTIHOI Nopoaun, siK, Ha-
npuknag, NiToTamHieBi BanHAKN HeoreHy. Bigomi
y puoBux Bigknagax nidHbLOro okcgopay Ta 'y
TUTOHY-Bepiacy, Ae pa3om 3 Kopanamu CTBOPHO-
I0Tb Kapkac cropyau.

CudoHoBI 3eneHi BOgoOpOCTi — MeLUKaHLi
TponiyHoro Ta cy6TponiyHOro MinkoBogasa Ta
aTornoBux NnaryH, yTBOpIOKTbL MigBoaHI nykun. Ya-
CTO MPUCYTHI y pudpax, Ae BOHU XapaKTepHi ans
BHYTPILLHBOro Kpatro pudyy Ta pudoBOi naryHn —
MINKOBOAHMX AiNsHOK 6e3 cunbHux xsusb. lNpea-
CTaBHWUKM Ja3uKknagauii € BaxXnuBuMmn nopoaoy-
TBOPIOKOYMMW OpraHiamamm y BepXHbOKPCKUX
Bigknagax yciei CepeaseMHOMOPCHKOI MPOBIH-
uii. IXHe 3HayeHHs Ta pisHOMaHITTA, 30Kpema B
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YkpaiHcbkomy NepenkapnartTi, BACBITMEHI Y YnC-
neHHnx nyonikauisx [1, 3, 6, 7 Ta iH.]. BoHn Ha-
nexartb A0 rpynu CBITNO- Ta TennontobHux opra-
Hi3MiIB, LLIO TSXilOTb 40 JOOpe OCBITNEHNX MIFKO-
BOAHMX (MakcumMmym o 12 M) ginsHoK G6acenHy i
€ OHUMM 3 KpaLLMX iHAMKaTopiB iHdpaniTtopans-
HOI 30HU [4]. Y KinbKiCHOMY BigHOLLEHHi JOMiHYO-
YMM AN TUTOHCbKUX GiorepmMHUX Bigknagis nie-
HiYHOT nepudpepii Tetucy € pig Salpingoporella,
LLIO HAaNeXnTb 40 TUNOBUX MELLKaHLiB MifIkoBO-
as, pudiB Ta pudoBKX NaryH.

Bug Clypeina jurassica Ta 6n3bKi 40 HbOrO
poan Actinoporella, Munieria Ta iH. xapaktep-
Hi anga ApibHMx npubepexHux BGiorepmis, Bepx-
HiX YacTuH pudiB, NPUBEPEXHNX MINIKOBOOHMX
ymoB. NpeacTtaeneHri gobpe 36epexeHnmmn dpa-
rMEeHTaMM BamnHSAHUX 4YoxniB abo NPUCYTHI y BU-
rmMagi «TiHENY, WO BUMHUKNKW Y pesynbTraTi gisinb-
HOCTI MyroigiB Ta giareHeTUYHMUX 3MiH Nopoau.
Y lepegkapnatTi BOHM MPUCYTHI y pudax Ta
OpioHMX npubepexHux Giorepmax TUTOHyY. «Lla-
pu 3 KninemHamm» — MIKPUTOBI i GioMiKpUTOBI
BanHAKM 3 HEBM3HAYHUMK (pparmeHTamn BOAO-
pOCTen rpynu KninemH, Yacto B acouiauii 3 ¢o-
pamiHipepamn, xapakTepHi ansa BigknagiB Min-
KOBOOHMX LWenbdiiB Ta BigpUTUX NaryH i 3BU4aiHi
ONs Ni3HLOro KiMepumKy—TUTOHY BCiel TeTUYHOT
NPOBIHLi, 3okpeMa YkpaiHcbkoro lNepegkapnat-
Ts. BoHM yacTo po3rnsgatnTbes sK pesynerar ail
XBWUIb, 30KpeMa LUTOpMIB. PeluTkn BOgopocTen
TYT MalOTb NEPEBAXKHO arlOXTOHHE MOXOMKEHHS i
Oynu 3HeceHi 3 pudiB abo MinvH.

BooopocTi HeBM3HaA4YeHOro cuctemMaTUYHOro
nonoxeHHs Thaumatoporella parvovesiculifera i
Koskinobullina socialis HanexaTtb 40 MIKPOiHKpY-
CTaTopiB Ta 4YacTO NPUCYTHI Y BEPXHbOKPCHKNX
pudoreHHnx Bigknagax. MikpoiHkpycTatopy —
obpocTatoyi, LLEMEHTYHOMI, KOPOYKOBI OpraHiamm
— XapakTepHi ans 6iorepMHMX cnopyg Ta Big-
Krnagis pucoBmnx ocunis 1 nNopsag 3 KapkacHUMMU
pudobyaiBHMKaMN, TakKMMK K ryOku Ta kopanu,
€ OAHMMU 3 HaMOBINbLL Ba)KNUBUX TXHIX MELLKaH-
LiB. BoHu ckpinntoloTe 0cag Ta yTBOPKOOTL STaHKK
MiX KapkacHumu enemeHtamm [10]. MikpoiHKpy-

CTaTopu € AyXe BaXXMBUMMU 41151 Naneoekonoril,
OCKiflbKM 3BMYaMHO YTBOPIOKTL CTiMKi acouiau,il,
XapakTepHi nga neBHMx ymoB [9 Ta iH.].

XapoBi BogopocTi 3HangeHo y [lepegkap-
naTTi Nuwe Ha OKpemux AinsHKax y 3apudo-
BUX Bigknagax KimMepumxy. Komnnekc MiCTuUTb
Porochara fusca M., P. raskyae (M.) M., P. tro-
choensis (M.) Sch., P. westerbeckensis (M.) M.,
Mezochara harrisi (M.) Sch., M. podlubiensis
Sch. Ta Embergella dulubae Shaikin [5]. Ockinb-
Kn xapodiTh XMBYyTb Ha Manux rmmbuHax, nepe-
Ba)XHO Y MPICHOBOAHMX, PiALLle CONOHYBaTOBOL-
HUX | NPUBEepexXHNX ymoBax, Le CBigYUTb Mpo
OyXXe MIfKoBOAHI YMOBWU cefuMMmeHTauil, Wwo fo-
Ope KOopentowTb i3 NaneopiykoBOK CUCTEMOLO,
BU3HAYEHOK CENCMIYHMMK AOCHIOXKEHHAMN [2].
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THE PATTERNS OF EVOLUTION IN MATURIFUSID GASTROPODS EXPRESSED
IN JUVENILE SHELLS: INSIGHTS FROM ONGOING RESEARCH
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The monogeneric family Maturifusudae is considered to be one of the potential neogastropod ancestors. This family com-
prises approximately eight species within the genus Maturifusus, which are widely distributed in the Jurassic of Europe.
Our ongoing research suggests that the number and position of primary spiral ribs can serve as a morphological charac-
teristic for species differentiation. There is a tendency for the number of primary spirals to increase from stratigraphically

older to younger forms.

Key words: Maturifusidae, neogastropod ancestors, protoconch, morphology.

Neogastropods constitute a substantial group of
mainly marine carnivorous gastropods, which in-
cludes 46 families split into 8 superfamilies and
11 families unassigned to superfamily [1]. The
monophyly of the group is unquestionable and
has been established through both morpholog-
ical studies and molecular data. While the rela-
tionships between families have not been fully
understood, extensive genetic studies of recent
taxa are progressively filling these gaps. How-
ever, the question regarding the origin of Neo-
gastropoda and their stem group still remains
unanswered.

Three families — Purpurinidae, Maturifusidae
and Pseudotritoniidae — have been proposed so
far as possible ancestors of neogastropods. The
challenge in tracing the connection between re-
cent neogastropods and mentioned families lies
in the fact that all of them are extinct and phy-
logenetic reconstructions can only be based on
comparative shell morphology. An important part
of a shell for familial identification are its larval
whorls (i.e. protoconch), which is not always doc-
umented in recent taxa and rarely preserved in
fossils. Additionally, numerous convergences in
shell morphology make the identification of their
relationships particularly challenging.

Members of Maturifusidae were the most
commonly proposed as potential neogastropod
ancestors or their sister group [3, 4, 6]. Family
Maturifusidae is monogeneric and includes a few
species from the Jurassic. Type species of Ma-
turifusus — M. densicostatus Szabo, 1983 — was
initially assigned to the family Buccinidae in the
original description [7]. However, the oldest mem-
bers of Buccinidae are unknown from before the
latest Early Cretaceous (Albian) [5]. Therefore,
Grindel [2] erected family Maturifusidae for the
genus Maturifusus and noted its pronounced
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isolation from the other Jurassic gastropods. It
is worth noting that the morphology of the proto-
conch of the type species remains unknown so
far. Additionally, its teleoconch is ornamented by
the second-order spirals that is normally absent
in other Maturifusus species.

In general, it is possible to identify approxi-
mately eight species within the genus (revision
is in preparation). Members of this family have a
wide distribution in the Jurassic of Europe though
not yet identified in the other continents. The on-
going revision has revealed relatively little range
of variability among species of Maturifusus — all
are very similar in the shell outline and ornamen-
tation. The main differences between species can
be observed in a few elements of ornamentation.
All Maturifusus shells have a characteristic highly
conical multispiral protoconch, ornamented with
two strong spiral ribs. The demarcation between
protoconch and teleoconch is clearly expressed.
Furthermore, the particularly large size of the
protoconchs clearly distinguishes Maturifusus
from other Jurassic gastropods.

We have examined four species of Maturi-
fusus from the Jurassic (Bathonian—Oxfordi-
an) in our collection: M. conspicuus (Eichwald,
1868), M. ?keyserlingianus (Rouillier, 1846),
M. kostromensis (Gerasimov, 1955), and M. ti-
curelatus Grindel, 2001. In addition to the pre-
viously compared characteristics we compared
the number and position of the primary spiral ribs
that appear immediately after the transition from
the protoconch to the teleoconch. Another four
species, including the type species, were ana-
lysed based on their descriptions. A tendency of
increasing of number of primary spiral ribs from
stratigraphically older forms to younger ones has
been revealed.
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MICROPALEONTOLOGICAL CHARACTERISTICS OF CRETACEOUS OCEANIC RED
BEDS (CORBS) OF THE UKRAINIAN CARPATHIANS
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The results of the study of planktonic and benthic foraminifers and calcareous nannoplankton from Cretaceous oceanic red
beds (CORBs) in Cretaceous successions of various structural-facies units of the Ukrainian Carpathians are presented.
Based on a detailed study of the microfauna, the age of the deposits of the Ukrainian Carpathians, which contain CORBs,
was clarified, and the paleobathymetry of the sedimentation basins was reconstructed. The studied deposits are correlated

with the Geological Time Scale (2020) using calcareous nannoplankton and planktonic foraminifers.
Key words: Cretaceous oceanic red beds (CORBs), foraminifera, calcareous nannoplankton, Ukrainian Carpathians.

KpengoBi oOkeaHi4YHi 4YepBOHOKOMIPHI BEpPCTBU
(anrn. CORBs — Cretaceous Oceanic Red Beds)
3HA4YHO MOLUMPEHI B po3pi3ax Bigknagis AaBHiX
rMMBOKOBOAHNX OacenHiB, 30kpema y TeTudHin
obnacTi. HakonnyeHHs1 4YepBOHOKONIPHMX Merna-
riYHMX Bigknapis, 30ara4eHnx OKUCHUM 3ari3om,
NoB’sI3yl0Tb 3 NepiogamMu NOXONOAAHHS | LIMPKY-
nauii 3éara4yeHnx KNCHEM XornoagHMX rmmboKoBo-
Hux Teuin [11]. B YkpaiHcbkux Kapnatax CORBs
NoLUMPEHI NepeBaXXHO cepea BiaknaaiB BEPXHbOI
kpenawn [1]. B lNeHiHCbKiN 30HI Ta MapmMapocbkin
30Hi ckenb, CORBs npeacTtaBneHi 4YepBOHOKO-
NipHAMK NOpogaMn TYPOH—MaacCTPUXTCbKOI My-
XiBCbKOI CBiTWU. HMXHS YacTMHa NyXiBCbKOT CBITU
(TYypoH) mpucyTHA Ha MapmapoCbKOMY MacuBi.
MpoLwapkn poxeBnx Meprenis NPUCYTHI Y BEpX-
Hil YacTuWHI TMcanbCbKOi CBiTM (ceHoMaH) lNeHiH-

cbKoi 30HU. Y 3oBHiWwHix Kapnatax CORBs npeg-
CTaBreHi YEPBOHMMM | CTPOKATUMM aprifiTaMu i
Meprensmm rofiSTUHCLKOT TOBLLI TYpPOHY—MNaneo-
ueHy (Cybcinesbkui NOKpUB), YEPBOHUMMU i CTPO-
KaTUMW aprifiitfaMmm HUXHbOSINIOBELLKOT MigcBiTK
TYPOHY—KOHbSIKY (JyKknsiHCbkui, YOpHOropCchkui,
CeunpgoBeubkuii Ta KpacHOLWOPCLKMIA MOKPUBKY), a
TaKoX MeprensiMm BEpXHbOro CEHOMaHy—TYpPOHY,
LLO MOLUMPEHI Y HMKHIN YaCTUHI CyXiBCbKOI CBITU
(BypKyTCbKMIA MOKPUB).

biocTpaTturpadia poapisiB Bigknagis, ki BMi-
wytotb CORBs, yToyHeHa Hamun B pes3ynbrari
aHanisy nitepaTypHuUX mxXepern i Ha nigctasi Brnac-
HuX gaHux [2]. BugineHi A.M. PomaHiB 30HanbHi
Nigpo3ginu 3a HaHOMMAaHKTOHOM [7] 3icTaBneHo
3 HaHo3oHamu B gianasoHi BC27/UCO (BepxHin
anbd — HWXHIN ceHomaH) — UC20 (BepxHin ma-
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acTpUXT) 3riAHO 3 MEepLUOD MOSIBOK 30HANbHMX
BUAIB 3a LLUKASIO BEepXHbOI Kpenan bopearbHol
i TeTnyHoi obnacTten 3a aetopcTBa [x. bapHet
[9]. Kpim Toro, 6yno yTouHeHo Bik Ta 0b6cArn Ha-
HO30H 3rigHo i3 cyvacHoto LLikanoto reonoriyHoro
yacy (2020 p) [13]. Mogin BepxXHLOKPENAOBUX
BiKNadiB 3a MNfaHKTOHHMMK doopamiHidepamm
[3] yTOouHeHO i cTpaTurpadivHi oguHULi 3icTas-
neHo 3 OioOXpOHO30HaMK TUMOBOrO po3pidy Te-
TnyHoI obnacTi [10] Ta 3i LLkanoto reonoriyHoro
yacy [13]. Y ronaTuHCbKIN TOBLi Gyro BuaineHo
0io30HM 3a arnTUHOBaAHUMU GEHTOCHUMUK dho-
pamiHipbepamu [4].

Y nepeBaxHO HEBAMHUCTUX YEPBOHUX i CTPO-
KaTux nopogax TYPOHY—KOHbSKY HWXHbOSINO-
BeLbKOT MiACBITU, HWMXHBOI YaCTUHW MYXiBCbKOI
CBiTKM Yy MapMapoChKil 30Hi CKeNb, a TaKoX HWX-
HbOI YacCTUHWU TONATUHCBKOI TOBLLi MOLUMPEHI
apidHopocni (0,1-0,3 mm) arntoTHOBaHI dhopami-
Hibepn nepesaxHoO 3 popis Haplophragmoides,
Recurvoides, Plectorecurvoides, Trochammina,
Uvigerinammina, Gerochammina Ta
Verneulinoides. TlopibHi 3a BMOOBUM CKNagom
Komnrekcn apibHopocnux dopamiHichep noum-
peHi B OAHOBIKOBUX YEPBOHOKOMIPHMX Bigknagax
Tuxoro Ta IHgincekoro okeaHiB [12] Ta B TeTnu-
Hin obnacTi, Ae iHTepnpeTyrTbCA 9K Mikpoday-
Ha OKeaHI4YHOoro TMny, Wo icHyBana rnmoLue piBHA
KoMneHcauil KanbuuTy. Y YepBOHUX Meprensax Ty-
POH-MaacCTPUXTCbKOI MYXiBCbKOI CBiTK [NeHIHCBKOI
30HM MOLUMPEHi NNaHKTOHHI hopamiHibepn ne-
peBaxHO 3 poaiB Dicarinella, Praeglobotruncana,
Contusotruncana, Globotruncana, Globo-
truncanita Ta Marginotruncana. Lli doopaminide-
pn matTb Benuky (0,4-0,9 mm), gobpe ckynb-
NTypOBaHy u4epenawky 3 pPO3BUHEHUM Kinewm,
O BKa3dye Ha BiOHOCHY rMMOOKOBOAHICTL Oa-
CEeVHy ceauMmeHTaujii 3 mubuHaMmm MeHLe piB-
HA KOMMeHcauii kanbumty [8]. 3a gaHumu J1.0.
MoHoMapboBOi [1, 4], Y CEHOHCbKMX Bigknagax
BEPXHbOI YaCTUHWU MyXiBCbKOI CBITU Ta rofsaTUH-
CbkOl TOBLW,i Yy MapMapocbKin 30Hi, MOLUMPEHI
KOMMMEKCH, WO NpeacTaBneHi arnoTUHOBaHU-
MU i BaMHSHUMW GEHTOCHUMMW, MEHLLOK MipOto
NIaHKTOHHUMK  dhopamiHidpepamn. Taki Komn-
NEeKCU BKa3ylTb Ha iCHyBaHHA MiKpod)ayHu B
yMoBax cxuny 6acerHy. Y BanHuctux CORBs
NOLMPEHNI BANHSHUIN HAHOMMAHKTOH. 3a Ma-
Tepianamn A.M. PomaHiB [5—7] y nyxiBCbKin
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cBiTi BuaineHo HaHo3oHu Eiffellithus eximius,
Micula staurophora, Tetralithus obscurus, Broin-
sonia parca, Tetralithus aculeus; y cyxiBcbkin cBi-
Ti — Eiffellithus turriseiffeli, Gartnerago obliquum,
Eiffellithus eximius, Marthasterites furcatus, Mi-
cula staurophora Ta y ronaTuUHcbKin ToBLi — Te-
tralithus obscurus, Broinsonia parca, Tetralithus
aculeus. Komnnekcu BanHAHOrO HaHOMMAaHKTOHY
BKa3ylTb HA HOPMasnbHO COMOHI MOPCbLKiI YMOBM
ceguMmeHTauii [5].
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Results are presented on examination of the first find of a Late Cretaceous aptychus in the Donets Basin, which comes
from the Upper Campanian marl bed exposed near the town of Kreminna. The studied aptychus has significant morpho-
logical similarities with the genus Rugaptychus Trauth, 1928, which had been interpreted by other researchers as the lower

jaw of baculitids.

Key words: ammonites, Upper Cretaceous, Ukraine, aptychus.

Aptychi are subtrigonal bivalved fossils con-
sisting of an inner organic lamella and an outer
symmetrically paired calcitic plate, which occur
individually and/or in body chambers of Juras-
sic and Cretaceous ammonites [1, 8, 12, 19, 21,
23]; both valves were connected together along
the symphysal edge with an organic tissue [4].
The functional purpose of the aptychi has been
interpreted in different ways. From the classical
idea that they served as an operculum of the
ammonoid shell, they have been transformed to
views on aptychi as elements of the lower jaw
of ammonites, as well as the propulsion mech-
anism or even a compromise view combining all
of these functions (see review in [18]). The study
of an ammonoid jaw apparatus allows us to un-
derstand the palaeoecology of these mollusks in
more detail and helps to clarify the taxonomy and
evolution of ammonites [4, 19, 24]. In addition,
some aptychus formal genera ranged in rather
narrow stratigraphic intervals, so they can be
used to improve the regional stratigraphy.

Here, we present the results of studying of the
first record of the Upper Cretaceous aptychus
from the Donets Basin (Ukraine). Despite the fact
that Late Cretaceous ammonites of the Donets
Basin have been studied by many researchers,
including Favre [5], Nalyvaiko [17], Mikhailov
[15], Ivanikov [7], Naidin [16], and Savchynskaya
[20], no aptychi have been found in the Upper
Cretaceous sediments of this region to date. The
Upper Cretaceous aptychi record from Ukraine
is poorly known. We know of only one literary
reference to the Upper Cretaceous aptychus from
Ukraine, which is supported by an image: Naidin
[16: pl. 60, fig. 5] illustrated an aptychus from the
Maastrichtian rocks exposed near the village of
Kurs’ke in Crimea (Ukraine). It is interesting that
this aptychus was preserved in close proximity
to the steinkern of the ammonite Hoploscaphites

constrictus tenuistriatus (Kner, 1848).

The studied aptychus (specimen
GMLNU-27/01) was found by the second author
(Mykola Udovychenko) near the village of Cher-
vona Popivka 3 km NW of the town of Kreminna,
Luhansk Region (49.135373, 38.166032).
Turonian to Campanian rocks are exposed in
this area, but the nodule with the aptychus was
found in the outcrop zone of Campanian car-
bonates [6]. In the area of Kreminna, the lower
Campanian is represented by the 10-m-thick
bed of sandy marls and 30-m-thick chalk strata
with Gonioteuthis quadrata (Blainville, 1827)
and Belemnitella mucronata (von Schlotheim,
1813) [2]. The upper Campanian is represented
by the 35-m-thick sequence of siliceous and
micaceous marls and mica-free marls (15-20
m thick), which contain Belemnitella mucronata
and Cataceramus balticus (B6hm, 1907) as well
as 60-m-thick bed of glauconitic sandy marls
with Belemnitella langei and 30-m-thick siliceous
marls with Bostrychoceras polyplocum (Roemer,
1841) and Belemnitella langei [2]. The chert
nodule with the aptychus probably comes from
the upper Campanian siliceous marls, most likely
from the bed with Bostrychoceras polyplocum
and Belemnitella langei, which lie in the upper-
most part of the upper Campanian. According to
the modern stratigraphic scheme of the Upper
Cretaceous deposits of eastern Ukraine [26], the
Campanian is subdivided into three substages,
so the lower Campanian sensu Bagno and Blank
[6] are actually the lower-middle Campanian.

The examined fossil is a poorly preserved
convex impression of the outer surface of the
aptychus left valve fragment, 30 mm incomplete
long and 13 mm maximum wide, which preserved
in a grey chert concretion. This fossil had a sub-
trigonal shape originally, but now it has an almost
ellipsoidal shape due to poor preservation. The
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outer surface of the aptychus bears sharp, 0.7 to
1.0-mm-wide ribs running roughly parallel to the
lateral margin of the aptychus. The symphysal
area is not preserved, because the aptychus is
longitudinally broken.

Specimen GMLNU-27/01 is morphologically
very similar to the aptychi described by Sharpe
[22] and Blackmore [3] from the Campanian
(Upper Cretaceous) of England as Aptychus
rugosus Sharpe, 1857 (=Rugaptychus rugosus
(Sharpe, 1857) according to Trauth [25]).
The organ-genus Rugaptychus Trauth, 1928
is considered to be the lower jaws of the Late
Cretaceous heteromorph ammonites Baculites
Lamarck, 1799 [11, 25]. Fossils attributed by
other researchers to the lower jaws of Baculites
(e.g., [9-11, 13, 14]) are also very similar to the
specimen GMLNU-27/01, primarily in terms of the
ornamentation of the outer surface of the aptichi,
but it should be noted that the tubercles covering
the ribs, characteristic for Rugaptychus, are very
poorly preserved in the specimen GMLNU-27/01.
Rugaptychus Trauth, 1928 appear to be restrict-
ed to the Campanian, with records from England,
Sweden, Denmark, Germany, France, Belgium,
the Netherlands, and the USA (South Dakota,
Wyoming, and Alabama) [9].
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EBOJIIOUINHUA TPEHA PO3BUTKY OCTPAKOA POLY CYTHEREIS HA MEXI

CEHOMAHY TA TYPOHY

EVOLUTIONARY OSTRACOD TRENDS IN THE GENUS CYTHEREIS AT THE

CENOMANIAN-TURONIAN BOUNDARY
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Ostracods of the genus Cythereis are widespread in Middle Cretaceous deposits of Ukraine and the world. Morphological
elements of ostracod shells of the genus Cythereis are also typical for a number of taxa of modern marine ostracods.
Based on the study of the morphology and conditions of existence of modern ostracods, correlations between the structure
of the shell and the abiotic factors of the habitat were determined. The specified correlations when tested on Cretaceous
ostracods give controversial results, which may be a consequence of the evolutionary trend that was established in the

Middle Cretaceous.
Key words: ostracods, evolution, Cenomanian, Turonian.

Mopdonoria octpakog poay Cythereis Jones,
1849 mae BupaxeHy Me3OCKynbMTypy Ha no-
BEPXHi CTYmnoOK, wunu, pedpa. MNpu gocnigpkeHHi
cydacHux octpakog [6] 6yno BusiBNEHO, O Mo-
AibHa mopdonoriyHa 6ygoBa xapakTepHa AOns
OKeaHiYHUX OCTpaKod, siKi TpannsTbCs Ha rmun-
ouHax Big 1200 M. Pasom 3 TuM npencTaBHUKK
cepeagHbokpengoBux Cythereis malTb LUMPOKY
MOPMOSIOriYHy MIHMMBICTE came B Mopdonorii
Me30cKynbnTypu [4]. Basytouncb Ha crnocTtepe-
XEHHAX 3a Cy4aCHUMU OKeaHiYHMMW ocTpakoaa-
MU B poboTi [6] 3anponoHOBaHa 3anexHiCTb MiX
rmMuburHo ©GacenHy Ta Me30CKYNbMTYpoK OcC-
Tpakoq, sika Monsirae B HACTYMHOMY: HanbinbLu
rMMOOKOBOAHI OCTpakoan MalTb TOHKI Mypil Ta
YMCNEHHI TOHKI WUNKWKK; 3i 30iNbLLUEeHHAM rmmnbu-
HW 3MEHLLYETBCA KiNbKICTb Ta AOBXMHA LUNMKKIB
i3 30ifbLUEHHAM TOBLUMHM MYpPI 3 nepexonom
00 CiT4acToi (PETUKYNATUBHOI) ME3OCKYNbNTYPMU.
Omxe, aBTOp CTaTTi [6] NPONOHYE BUSBMNEHY 3a-
KOHOMIpPHICTb K IHCTPYMEHT NasnieoeKornoriYyHoro
aHaniasy.

Y Bigknagax cepegHboi Kpenan (anb6-TypoH)
aBTOpPOM Oyno BMSBNEHO YMCIEHHI 3HAXIigKM Oc-
Tpakog poay Cythereis. basytouncb Ha 30Hanb-
HOCTI, Lo 3anponoHoBaHa B poboTi [6], BUXOQUTb
O B OOQHMX YMOBax iCHyBanu rmmbokoBOOHI Ta
MIfTKOBOAHI NpeacTaBHUKN LibOro poay. Pasom 3
Cythereis B 3pa3kax 3HaNMOEHO YMCIEHHI peLuT-
Kn octpakog pogais Xestoleberis Ta Sheuleridea.
BkasaHi TakcoHM BigoMi 3 cepedHbOl opu No cy-
YacHICTb 4K iHOMKATOPW MINKOBOOAHMX ymoB [1,
3, 6]. TakoXX Ha OCHOBI PO3Mipy | OPMU OYHHUX
niH3 asTopom [10] Gyno 3anponOHOBaAHO METOS,
BM3Ha4YeHHA abcontoTHoi rmubuHm naneobace-

Hy. BuKkoprcTaHHSA BKasaHOro MeToay TakoX Aae
pe3ynbraty Wo4o HEBENUKOI MubuHn bacenHy
ceanMeHTauil. lMoegHaHHA 3HaxigoK ocTpakop
B OAHiN Npobi € KOHTPaBEPCIHMM i CTaBUTb Nig
CYMHIB OOMH 3 METOAIB Masie0eKosnoriyHmMx pe-
KOHCTpYKLUin. Cnig 3a3HaunTy, LWO 3ararnbHa no-
rika metogy 3anponoHoBaHoro B poborti [10] Ta
3Haxigkn npeactaBHUKIB poaiB Xestoleberis Ta
Sheuleridea He cynepeyaTb ognH ogHoMmy. OTxe,
MOXHa BBaXaTu, Lo npobrnema nonsrae B HETOY-
HOCTi MeTo4y BM3HAYEHHS MMbnHM 3a OPMOLO
Me30CKynbnTypwu [6].

B po6oTi [3] Ha OCHOBI aHarni3y TakCOHOMiIY-
HOrO Pi3HOMAaHITTA Ta (PINOreHeTUYHUX 3aB’A3KIB
BMAINEHO Tpu eTanu po3BUTKY OCTpakod: Kemb-
PINCLKO-NMEPMCBKUIA,  TPiaCOBO-PaHHBbOKPENSO-
BUN | CepeaHbOKPenoBU-CydHacHiCTb. Buxo-
Oa4M 3 uiei Tean, moxHa 6yno © BBaxaTtu, LLO
B3aEMHa 3arexXHiCTb MK MEe30CKymnbMTypoK Ta
rMUOWHOK ICHYBaHHSA € OOBEOEHOK Ha MigcTasi
MeToLy akTyarniamy, NpoTe MpakTuka CBigYMTb
Npo 3BOPOTHE. AHani3 niTepaTypHux gxepen [2,
9—12] Ta BracHi OOCIgKEHHA peLUTOK OCTpaKos,
3 CEeHOMaHy Ta TYpPOHY nnatgopmMHOI YKpaiHu
[03BONUIAN BUSIBUTM 3aKOHOMIPHOCTI B PO3BUTKY
poay Cythereis. lNpeactaBHMKM BKa3aHOro poay
00 cepedHbOoro ceHoMaHy Ha TepuTopil YKpaiHm
Ta 3axigHoi €Bponu Manu peTUKynAaTUBHY Me-
30CKYynbnTypy, WO € iHANMKaATOPOM MIfNIKOBOOHWUX
yMOB. [ToymHaym 3 ni3HbOro CEeHOMaHy, Cno-
CTepiraeTbCsa NOCTYNoBa MosiBa LWUNKUKIB Ta Mo-
TOHLWWEHHA Mypin. [NpeacTtaBHUKM 060X Bapiauin
MEe30CKyNnbNTypn TPannsaTbCa pa3oM Yy 3pas-
Kax i3 BepXHbOro ceHomaHy. B paHHbOMY TYpOHIi
CNOCTEpPIraeTbCHa akTUBHE BUOOYTBOPEHHSA (hopM
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Cythereis 3 TOHKOK ME30CKYNbATYPOI Ta TOH-
KAMWU LUMNMKaMK, WO € iHAMKaTOpOM rNUBOoKo-
BOAHUX yMOB [6]. Cythereis 3 peTUKyNATUBHOO
ME30CKynbNTYpPO NPOAOBXYOTb iICHyBaHHSA 6e3
aKTMBHOIO BMAOYTBOPEHHS, NPOTE IXHi naneono-
nynsauii He € NpurHivyeHnmu. JaHnn oakT BKasye,
WO B yMOBax TYPOHYy eKorioriyHa BaneHTHICTb
06ox cpopm Cythereis 6yna cymixHa. Mpu Lbomy,
aHani3 O4HMX NNAM Ta HasBHICTb B Npobax npea-
cTaBHUKIB Xestoleberis Ta Sheuleridea cBigyaTtb
npo many rmubuHy 6acenHy ceanmeHTauii.
Mosiea 3HayHOro pisHomaHiTTa Cythereis 3
TOHKOK Me3ockynbnTypoto [2, 10, 11] B ni3HbO-
MYy CEHOMaHi Ta TYPOHi NoB’sa3aHa 3 rnobanbHO
TpaHcrpecieto, 0o SKOI (ikcyBanucb nuwe pe-
TUKYNATUBHI MinkoBogHi Cythereis. 30inblUeHHS
rMUOMHM Ta NOLLi MOpPSA CTBOPWUIIO HOBI €KOSO-
MYHi HiLWi Ta Cnpusno ix 3aceneHH Ta OCBOEHHIO
ocTpakogamu. [losiBa TOHKOI MEe30CKYNbNTypu
3 lUMNUKaMn € enemMeHToM aganTalii 40 HOBUX
YMOB iCHyBaHHS. Cnig 3asHaunTn, WO aBTOPOM
3acpikcoBaHi peLuTKM OCTpakod 3 nepexigHow
ME30CKYNbMNTYpOI B MNi3HbOMY CEHOMaHi Ykpai-
HW1. OTXe, MOXXHa CTBEPOXKYBATH, LLO 3 PaHHLOIO
TYPOHY CrnocTepiraeTbCA BMAOBA pagialis npea-
ctaBHUKiB Cythereis 3 TOHKOK ME30CKYMTYpPOIO.
BiporigHo, B Lein MOMEHT MOYMHAETbCHA po3ce-
neHHsa Ta cenapauis Cythereis, oe Hocii TOH-
KOi Me30CKynbnTypu apendytotb B Bik GinbLuoi
rMUBVHU MOpS1, @ PETUKYNSATUBHI — B BiK MEHLLOI.
BiporigHo, Wo ua TeHAeHUis 3akpinunachk i cro-
CTepiraeTbCsa y CyvaCHMX OCTpakod. 3MillaHHs
HOCIIB Pi3HOT ME30CKYNbATYPU B CEPEHIN Kpenai
MOSICHIOETBCA TUM, WO BUAW TiflbKM nodanu ce-
napyBaTuCb Ta PO3CENATUCH i MEBHUA Yac MOr-
N XUTW B OOHAKOBUX abioTUYHMX ymoBax. IX
cniBiCHyBaHHs QIKCYETbCA A0 PaHHLOIO KOHbSA-
Ky, ane MoXxnmBo i Ao mMaacTtpuxty [2]. Heon-
HO3Ha4YHUM € MUTaHHSA BWOOBOI AMBEpPreHuii Ha
noYvaTtKky TYPOHY, OCKiSIbK1 nepexoan Mmopdonorii
ME30CKYNnbNTypu € MOCTYNoBMMMU i MOXYTb Oy-
TV nposiBaMu aganTtauii ogHoro Buay. Cy4acHi
npencraBHUKN poay Legitimocythere, aki MmatoTb
CX0XXy Me3ockynbntypy go Cythereis, Ha mu-
OuHax 2500 M MatTb TOHKY ME3OCKYNnbMTypy, a
Ha rmmnbuni 1500 m — peTnkynatmneHy [7]. MNpoTe
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y BKasaHin poboTi BOHM He BU3HA4YeHi OO BUAY,
O 3anuLae BigKpUTUM NUTAHHA 3MiHU MOPdO-
noril 9k Hacnigky agantauii Yn BUOOYTBOPEHHS.
BiporigHo, Wo TMn Me30CKynbATypu NOB’A3aHUI
He 3 rMMbnHo BaceriHy, a 3 XxapakTepucTukamm
cybcTparTy, OCKiNbKM BKasaHi TaKCOHM OCTpakong
€ O6eHTOCHMMK. TakoxX BIpOrigHO, WO MOCTYMOBO
i3 po3cerneHHaAM Ta cenapauieto MoponoriYHmnx
¢dopm BigokpeMunucb i BUAWM, NpoTe BKasaHa
Te3a He MoXe OyTn OoBeOeHO AN PaHHbOro
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BIOEVENTS AT THE SANTONIAN/CAMPANIAN BOUNDARY IN GEORGIA (THE ABASHA

BLOCK AND THE KHRAMI MASSIF)
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Results of planktonic foraminifera and calcareous nannoplankton study from sections in the Abasha block and Khrami
massif are discussed. The interpretation of obtained data made it possible to identify the Santonian-Campanian boundary.
In the lower part of the sections, the planktonic foraminiferal assemblages are placed within the Concavatotruncana con-
cavata Zone and the calcareous nannoplankton within Zone CC17, which corresponds to the Santonian. The base of the

Campanian stage was identified by the first appearance.
Key words: Khrami, Abasha, Santonian, Campanian.

Since the discovery of the Campanian [2], it
has been the subject of active discussion. The
boundary of the Santonian and Campanian stag-
es was identified (PF — Dicarinella asymetrica,
NP - Aspidolithus parcus parcus) in October,
2022. A stratotype section has been established
in Italy (Bottaccione, Gubbio).

During the Late Cretaceous in Georgia, based
on the sedimentation analysis and distribution of
sediments in the studied basin, three main sedi-
mentary cycles were identified, of which the sec-
ond cycle was associated with the sub-Hercynian
phase of folding (the basin regressive) in the late
Santonian. The beginning of the Campanian co-
incided with the transgressive stage. During the
Campanian, climate fluctuations were recorded.
At its beginning and at its end, moments of cool-
ing were recorded, which had an almost subglob-
al distribution [5] [6]. The Santonian-Campanian
boundary was one of the most powerful impulses
of intensified volcanic activity that left its mark on
the sections in Crimea, the North Caucasus and
Georgia as a whole.

The lithosphere of Georgia in the geological
past was similar to the modern Asian-type Pa-
cific coast and represented the western part of
the Tethys margin [4]. To analyze the problems of
the Santonian/Campanian boundary in Georgia,
sections of the Upper Cretaceous deposits of the
Abasha block (Western Georgia) and the Khrami
massif (Southeastern part of Georgia) have been
studied.

Within the Abasha block, the Okumi Forma-
tion is distinguished, which, in turn, is divided into
the Lower Okumi and Upper Okumi subforma-
tions [3].

The lithological Lower Okumi subformation
(Abasha block) is represented by white thick-lay-
ered, pelitomorphic limestones with red flints

and interlayers of marls. Three zones have been
identified in these assemblages: Inoceramus
undulatoplicatus and In. cordiformis, belong to
the Lower Santonian substage, and the third,
Belemnitella praecursor, belongs to the Upper
Santonian. PF have also been found in them:
Contusotruncana fornicata, C. arcaformis, Mar-
ginotruncana pseudolinneiana, M. marginata, M.
coronata, M. sinuosa, Concavatotruncana con-
cavata, C. primitiva, Dicarinella asymetrica, Ar-
chaeoglobigerina blowi, Planoheterohelix reussi,
P. globulosa, P. striata. Single specimens are
represented by Globotruncana linneiana, Glo-
botruncanita stuartiformis, G. elevata. The nan-
nofossil assemblage includes Reinhardites an-
thophorus, Watznaueria barnesae, Placozygus
fibuliformis. The assemblage has been dated as
the terminal Santonian.

The Upper Okumi subformation (Abasha
block) is represented by medium and thick-lay-
ered whitish-gray, lithographic type pelitomor-
phic limestones with smoky flint concretions.
Three zones have been distinguished here: Mi-
craster schroederi, Belemnitella mucronata and
Belemnitella langei. The first zone is completely
included in the Lower Campanian, the boundary
between the upper and lower substages passes
within the Belemnitella mucronata Zone, and the
Belemnitella langei Zone belongs to the upper
substage.

The rocks contain a rich foraminiferal assem-
blage with Globotruncana arca, Globotruncanita
elevata, G. stuartiformis, Globotruncana linnei-
ana. The first specimens of Globotruncana ven-
tricosa were found in the upper part of the layer.
The Lower Campanian nannoplankton assem-
blage identified here includes Ceratolithoides
aculeus, Calculites obscurus, Arkhangelskiella
cymbiformis.
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The Khrami massif (Khrami block) covers the
Artvin - Bolnisi zone: the southern and eastern
part of the Khrami uplift, the northern peripheral
part of the Loki-Karabakh (slightly folded) zone
and the Madneuli-Poladauri depression [4]. Ac-
cording to the lithostratigraphic scheme, the
Shorsholeti and Tetritskaro Formations are dis-
tinguished here [3].

The Shorsholeti Formation is lithologically
represented by white and grayish-green lime-
stones, with alternating pinkish marls and tuffs.
They contain Belemnitella praecursor, Inocera-
mus decipiensis. The same layers contain plank-
tonic foraminifers: Concavatotruncana concava-
ta, Contusotruncana fornicata, C. arcaformis. For
the benthic species, Gaudryna rugosa, Bolivinoi-
des opifex, Stensioina exculpta, Gavelinella cos-
tulata should be noted. Nannoplankton is repre-
sented by Arkhangelskiella cymbiformis (CC17),
Efillithus eximius, Micula decussata. These mac-
ro- and microfaunal assemblages indicate the
Upper Santonian age of the Formation.

The Tetritskaro Formation lithologically consist
of thin and medium-layered pinkish limestones
with interlayers of marls. The layers contain Inoc-
eramus lingua, In. muelleri, Belemnitella mucro-
nata, B. langei. They define PF: Globotruncanita
elevata, Gt. stuartiformis, Globotruncana arca, G.
linneiana, G. lapparenti, G. mariei, G. bulloides,
Rugoglobigerina rugosa, Planoheterohelix stria-
ta, Laeviheterohelix pulchra. Benthic foraminifers
include Stensioina exculpta. The nannoplank-
ton assemblage is represented by Broinsonia
parca parca (CC18), Ceratolithoides verbeekii
(CC18a), Brionsonia constricta (UC14). The For-
mation is dated as the Lower Campanian.

Thus, at the end of the Santonian, an assem-
blage with Concavatotruncana concavata has
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been distinguished, which includes keeled, um-
bilicus-convex, spiral-plant, and biserial form pla-
nispiral coiled shells (Marginotruncana Hofker,
Contusotruncana Korchagin, and Globotruncana
Cushman, etc.). Of importance is the first appear-
ance and constant presence of Contusotruncana
fornicata, typical of the Upper Santonian deposits
of Georgia, the Crimean Mountains and Central
Poland [8], [7]. The end of the Santonian is asso-
ciated with a cooling that manifested itself in ma-
ny areas of the World Ocean [6]. The decline in
the diversity of globotruncanids led to the extinc-
tion of most representatives of the genera Margi-
notruncana, Dicarinella and Concavatotruncana.
In the terminal Santonian, Concavatotruncana
concavata and Contusotruncana fornicata com-
pletely disappeared.
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NOMNOBHEHHA PETNOHANBbHOI CTPATUTPA®IYHOT CXEMWN BEPXHbOKPEWAOBUX
BIOKNAAIB NMIBHIYHOT OKPAIHN OOHBACY BIO30OHAJTIbHOIO LUKAJOIO

3A BEHTOCHUMW ®OPAMIHI®EPAMMU

ADDITIONS TO THE REGIONAL STRATIGRAPHIC SCHEME
OF THE UPPER CRETACEOUS SEDIMENTS OF THE NORTHERN OUTSKIRTS
OF THE DONBAS WITH A BIOZONATION BASED ON BENTHIC FORAMINIFERS

0.4. Beknuy
0.D. Veklych

IHcTUTYT reonoriyHmx Hayk HAH Ykpainn, Kuis, YkpaiHa; veklych.od@gmail.com
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The paleontological characteristics of the Slovianohirsk, Shyroka, Yelanchyk, Kryva Luka, Sydorove, Konoplyanivka and
Kamianyi Brid formations have been supplemented with the results of the study of benthic foraminifers. The developed
foraminifer biozonal scale, consisting of 17 zones and 18 subzones, is a significant addition to the Regional stratigraphic
scheme of the Upper Cretaceous of the Northern outskirts of the Donbas.

Key words: stratigraphic scheme, biozonal scale, foraminifers, Upper Cretaceous, Donbas.

Ctpaturpacdhis BepxHbOKPEWOOBUX BigKknagis
okpaiH [oHbacy Oyna pgetanbHO po3pobneHa
3a makpodayHoto M.A. BnaHkom Ta O.B. IBak-
HikoBUM i 3a doopamiHidpepamm B.d. lopbeHkom,
O.C. NunHuk Ta iH. [4]. Y BepXHbLOKPENOOBIN
TOBLLi okpaiH [JoHbacy, 3okpema [iBHIYHOT OKpa-
iHM [oHbacy, BOHW BULINUIM FEHIYECbKUIA, THa-
TIBCbKM Ta OEPE3NHCLKNIA FOPU3OHTU (Y CXEMI
2013 p. [5] — periosipycu (ropu3oHTK)), SIKi BKITHO-
yatoTb 7 CBIT, 21 NiacBiTy, 6 BEPCTB i O4HY Cepito
[4]. BignosigHo oo MixHapogHoi ctpaturpadiy-
Hoi wkanu 2008 p. [6], HaMn NS KaMnaHCbKMX
Bigknagie Teputopii MiBHiYHOI okpaiHn [JoHbGacy
Oyno oOrpyHTOBaHO [OUINbHICTL TPUYIIEHHOTO
noginy KkamnaHy (CepeaHin nig’sipyc BUAINEHO B
0bcsasi popamiHidepoBoi 30HM Brotzenella mon-
terelensis), 3rigHO OHOBNEHOI Ta MOAEpHiI3oBa-
Hoi CTpaTturpadivyHOi CxeMn BEPXHbOKPENLOBMX
Bigknagie [HinpoBCcbko-[OHELbKOI 3anagunHu i
MiBHiuHOT Ta [liBAeHHOI okpaiH HdoHbacy [5]. Y
3B’A3KY 3 UMM BiK Migpo3ginie CMaopiBCbKOI CBi-
TV 3MIHMBCS: A0 HWXHbOI YaCTUHU BiAHOCATbLCH
— CeHTsHIBCbKa, TapaciBCbka i po3asniMHiBCbKa
NiaCBITU (CepenHin KamnaH), 4O BEPXHbOI YacTu-
HM — MaLLMHCbKa, TOMUITbHEHCbKA, reopriiBCbka
i MEHUYMKYpPIBCbKA NiACBITK (BEPXHIN KamnaH) [5].

Ha ocHoBI noganblloro JocnigXeHHa cucte-
MaTuU4HOro cknagy opamidicpep i ixHboro crpa-
TUrpadivyHOro NOLUNPEHHS Y BEPXHBOKPENLOBMX
Bigknagax poaspisis [MiBHi4YHOI okpaiHn [JoHbacy
aBTopom y 2021 p. 6yna po3pobneHa 6ioctpatu-
rpadpiyHa wWwkana 3a 6eHToCHUMM dhopaMiHide-
pamu [1]. Lle go3sonuno gonoBHUTU Ta gertani-
3yBat HOBMMW AaHWUMMK MIKPOManNeoHTONOrYHY
XapakTepuCTUKy perioHanbHuX i MicLueBux cTpa-

TUrpadivyHMX Nigpo3ainis, YTOUHUTY iXHi FpaHuLi
TOWO. Y wWkKani 3a BMaamMu-iHgekcamun i xapak-
TepHMMM Bugamm BugineHo 17 dopamiHicdepe-
POBUX 30H: Y CEHOMAaHCbKMX Bigknagax — Agi, y
TYPOHCBKUX — TPU, Y KOHbALBKNX | CAHTOHCBKMX
— MO ABi 30HW, Y KaMMaHCbKUX — M'SATb | y Maa-
CTPUXTCbKMX — Tpu [1]. BukoHaHO sicTaBneHHs
MiKpohayHICTUYHMNX 30H 3 MakpoayHICTUHHUMMU
30HaMu. 3aificHeHO kopernsauito  dopamiHide-
POBMX 30H BEPXHLOI KPEWan LaHOro PErioHy i3
30HaMU CYMDKHUX TepuTopin. lNigTBepaxeHo 30-
HanbHUIA Nogin 3a MikpodayHOK Ansi TepUTopii
CErl. Hoeumun gaHnmm 3a doopamiHidoepamn go-
NMOBHEHO Ta YTOYHEHO cTpaTurpadoito i naneoH-
TONOriYHI XapakTePUCTUKN 7 MiCLEBUX (BKMHOYHO
3 21 nigceiTow) cTpaTturpadpivHnx nigpo3ainie:
CNOB’SAHOTIPCBKOT, LUMPOKIBCBHKOI, €MaH4YnLbKOI,
KpMBOIYLbKOI, CUMAOPIBCbKOI, KOHOMMSAHIBCLKOI
Ta KaM’sHOBPIACBLKOI CBIT.

Mponosuuii Wwoao OHOBMAEHHS Ta AOMOBHEHHS
PerioHanbHoi cTpaTturpadidHoi cxemm BEpPXHbO-
Kpengosux Bigknagis MiBHiYHOI okpaiHn [JoHba-
cy GiocTpaturpadiyHo LKanow 3a GEHTOCHU-
MU (hopamiHichbepamun Taki:

1. Ha nigcTtaBi 3Haxigok 30HanbHUX BUAiB
dopamiHidep y Bigknagax BEPXHbOI Kpenanm 3
po3pisiB [iBHIYHOI okpaiHM [JoHbGacy Bu3HA4eHi
BiMOBIAHO 30HM (3HWU3Y Bropy):

CEHOMaHCbK1I ApYC:

— criog’siHozgipcbKka CcBiTa — BWUAINEHI 30HU
Gavelinella cenomanica (HWXHiA-4acTKOBO ce-
pegHin ceHomaH) i Lingulogavelinella globosa
(BEpXM cepeaHbOro-BepPXHin ceHoMaH);

TYPOHCLKUM | KOHbALIbKNIA APYCU:

— wupokiecbka cBiTa — 30HM Gavelinella
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nana (HWxHin TypoH), Gavelinella ammonoides
(cepepHin TypoH), Gavelinella moniliformis s. |.
(BepxHin TypoH), Gavelinella kelleri (HWxHiIn
KoHbsIK) i Gavelinella costulata/G. thalmanni (ce-
pPenHi-BEPXHIN KOHBSIK);

CaHTOHCBKUN ApYC:

— enaHyuubka cBiTa — 30HM Gavelinella
infrasantonica (HWkHIK caHToH) i Gavelinella
stelligera (BepxHili CAHTOH);

KaMnaHCbKUN apyc:

— Kpueonyubka cBiTa — 30oHM Gavelinella
clementiana clementiana (HWXHIM kKamnaH) i
Cibicidoides temirensis (HWXHi kamnaH);

— cudoposcbka cBiTa — 30HM Brotzenella
monterelensis (cepeaHin kamnaH), Globorotalites
emdyensis (BepxHi kamnaH) i Angulogavelinella
gracilis (BepxHin kamnaH);

MaaCTPUXTCbKNIA ApYC:

— KoHonnsiHiecbka cBita — 3oHa Neoflabellina
reticulata (HM3M HWKHBLOrO MaACTPUXTY) i HUXKHSA
yacTuHa 30HM Brotzenella complanata (cepegHs
YacTUHa HWKHBOTO MaacTPUXTY);

— Kam’stHobpiOcbka cBiTa — 30Ha Brotzenella
complanata (cepegHsa-BepXHS YaCTUHU HUXHbBO-
ro MaacTpuxTy);

— bopamiHidbepoBa 30Ha Hanzawaia ekblomi
(BEpXHiN MaacTpuxT) BignoBigae MakpodayHic-
TUYHIM 30HI Belemnitella junior/Spyridoceramus
tegulatus nnatcopmHoI YkpaiHu.

Takox nepegbavyeHo BHECEHHS 3MiH Ao Perio-
HanbHOI cTpaTurpadiyHol cxemu..., a came:

2. Ockinbku BigHangeHo Ta 0o6rpyHTOBaHO
0©e3nepepBHUI PO3Pi3 HUKHBOTYPOHCHKNX-HUX-
HbOKOHbSLbKMX Bigknagis bepesiBcbkoro kap’epy
(m. JITncnyaHcobk JlyraHceka o6n.) [3], HaTOMICTb B
CXeMi y HWXKHbOMY TYPOHi Ternep ikCyeTbCs ne-
pepus [5].

3. HocnigpkeHo BepXHbOMaaCTPUXTCbKi Bia-
Krnagw: 3sefeHunin po3pi3 NpUpoaHMX BiACNOHEHb
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6ins c. Wangpuronoese ([JoHeubka 06n.) i Kyn’sH-
cbka onopHa csepgnosuHa Ne 1 (XapkiBcbka
obn., iHT. 57,10-114,20 ™) [2], B SKnx BU3Ha4e-
HO cpopamiHipepoBy 30HYy Hanzawaia ekblomi (3
nig3oHamun) [1] Ta goBeAeHa HasIBHICTb Bigkna-
[iB BEPXHbOro MaacTpuUXTy, sKi 3apa3s BigCyTHI y
cxemi [9].

Ha nigctaBi pesynbraTiB OOCHIgXEHHS cuc-
TemMaTUYHOro cknagy Ta cTpaTturpadidyHoro no-
LWMpPEHHST BEeHTOCHUX dhopamiHidep y poaspisax
BEPXHbOiI Kkpenamn [liBHIYHOT okpaiHn [doHbGacy
BCTAHOBIIEHO NPUCYTHICTb BifgKnagis BepXHbOro
MaacTpuxTy, po3pobneHo GiozoHanbHy dopami-
HidoepoBy LWWKany, WO AONOBHUTL PerioHanbHy
cTpaTturpadivyHy cxemy Ta crnyryBatume gogat-
KOBUM IHCTPYMEHTOM A9 pO34SIeHyBaHHSA BEPX-
HbOKpPEenoBOI 0caaoBol ToBL,i [MiBHIYHOT okpai-
Hu [JoHObacy.
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NMOWWPEHHA, TAKCOHOMIYHE PIBHOMAHITTA TA EKONOriYHI BMNOAOBAHHA

NANEONEHOBUX OIATOMOBUX YKPAIHU

DISTRIBUTION, TAXONOMIC DIVERSITY AND ECOLOGICAL PREFERENCES OF

PALEOGENE DIATOMS OF UKRAINE

O.M. OnbWTUHCBLKA
O.P. Olshtynska
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The taxonomic composition, geographical distribution and ecology of Bacillariophyta from Paleogene sediments of Ukraine
are characterized. The most diverse (up to 250 species) associations of marine diatoms and silicoflagellates have been
determined in the Middle and Upper Eocene sediments of the northeastern side of the Dnieper-Donetsk depression, in the
north-western Donbas and the slopes of the Voronezh anteclise. Near 60 marine and brackish taxa are known from the
Eocene-Oligocene sediments of the Ukrainian Shield. Early Oligocene marine associations in the Sambir Carpathians and

the eastern Azov region, include more than 130 taxa.
Key words: diatoms, taxonomy, Paleogene, Ukraine.

Ha pi3Hnx piBHAX naneoreHy niBOEHHOI YacTu-
Hu CxigHOeBpoONencbkoi nnatopmu nowmpe-
Hi GiIOKPEMEHUCTI 0CagoBi BEPCTBU, SAKi MICTATb
YMCNEHHI peLTKM AiaToOMOBUX Ta AiKTIOXOBUX
BOAOPOCTEN pi3HOro cTyneHs 30epexeHocTi. B
pospizax YkpaiHu BOHW BigOMi y CBEpASIOBMHAX
Ta BiACIMOHIOKTLCSA MO MNiBHIYHO-CXigHOMY GOpTYy
[HinpoBcbko-[loHeubkoi 3anagnHn (O03), Ha
niBHiYHO-3axigHomy [loHbaci, cxunax BopoHisb-
KO aHTeKni3u, CxigHin yYacTtuHi lNMprasor’s, nie-
OEeHHOo-cXigHOMY cxuni YkpaiHcbkoro wuta (YL),
B Mexax KaHiecbkoro MNogHinpor’st Ta y Cambip-
Cbknx Kapnarax.

KpemeHeckeneTHi MikpoBOogoOpOCTi (aiaTomo-
Bi, OIKTMOXOBI Ta ebpuaieBi) AOCNIAKEHI HA TaKMX
cTpaTturpadivyHmx piBHAX. Y naneoueHoBKUX Bia-
knagax Ha wenbdi YopHoro mops (nigHaTTa o-
niuMHa) NpUCYTHI NaHUMPi 4iaTOMOBMX, 3aMilleHi
kapboHaTamu abo nipuToMm, iXHA TOHKA CTPYKTY-
pa He 36epiraeTbCs i BU3HA4YEHHSI TAKCOHOMIYHOT
NPVHAaNEeXHOCTi MOXNMBE nuwie 40 poay.

3a niTepaTypHUMM JaHUMK Y Bigkragax CyM-
CbKOI CBiTW NaneoueHy (TaHeT) NiBHIYHOI YKpaiHK
(8 pavioHi m. Hoeropog-CiBepCbkuii) BUSIBNEHO
0iaTOMOBI, XapakTepHi A4sis NisHboNaneoueHoBol
30HU Trinacria ventriculosa (Bepx NP 8 — GinbLua
yactuHa NP 9) [1].

Y Bigknagax HWxHboOro eoueHy (inp) Hosro-
poa-CiBepCbkoro BigOMMUIA KOMIMIIEKC PaHHbOEO-
LeHoBoi 30HM Hemiaulus proteus (NP9 HM3? — va-
ctnHa NP107?). TakcOHOMIYHI CNNCKN OiaTOMOBUX
ONs umMx po3apisiB aBTopamu He HaeefeHi. Komn-
nekcu 3o0H T. ventriculosa Ta H. proteus nowmnpeHi
Ta onmcasi y GinbL cxigHnx perioHax €sponu [1].

Y doccoputax GasanbHOrO ropu3oHTy Ka-
HIBCbKOI CBITM (HWXHi eoueH, inp, NP 9 Hn3?
- yactnHa NP 107) B parioHi KaHniBcbkoro Moa-
HinpoB’ss ocaTn3oBaHi CTYfKM OiaTOMOBMX
NPUCYTHI pa3om 3i crikynamm KpeMmeHeBux rybok
Ta pagionsapiamn. BusHadeHo npefcTaBHUKIB po-
niB Paralia, Stephanopyxis, Trinacria Ta poguHu
Hemiaulaceae [3]. Yepes cTaH hocunisadii nos-
HUMA TAkKCOHOMIYHUI cKnapg OiaTOMOBOro KOMII-
NeKCy He BU3HAYEHO.

CepeaHbOeOoLEHOBI iaTOMOBI BUMBYaANuUCb Yy
baratbOX po3pizax CXigHWX panoHiB YKpaiHu i
npeactaeneHi 205 Bugamu Ta pisHoBngamm (191
3 nopsiaky Centrales, 12 — 3 nopsigky Pennales)
[2, 6, 7]. liaTomMOBI nepLloi NOSIOBMHN KUIBCBHKO-
ro Biky (BepctBu 3i Stictodiscus kossutii, NP16-
17) npeactaeneHi 90 BugoBnmmn TakcoHamu (44
poon, 18 poauH). 3 Hux 86 Buais i3 42 poais
Ta 16 poanH Hanexatb 0o nopsagky Centrales,
4 BnMan 3 OBOX poaiB Ta ABOX POAWMH HanexaTb
0o nopsigky Pennales. Hainbinblwe BmugoBe pos-
MaiTTa nputamaHHe pogam Coscinodiscus (8
Bugis), Pyxidicula (7), Hemiaulus (6), Trinacria
(6) Ta Pseudpodosira (5); BUCOKAM pPi3HOMaAHIT-
TaM Big3Hadanuck pogu Coscinodiscus, Paralia,
Hemiaulus, Pseudodosira.

KiHeub cepenHboro eoueHy (3oHa Cristodisus
succinctus, NP18) oxapaktepu3oBaHuin acouia-
uieto 3 200 BMOOBMX TaKCOHIB giatomen (68 po-
aiB, 24 pognHun). 3 HMX 22 poanHn (62 poan i 185
BMAIB) BiAHOCATBCA OO0 LEHTPUYHNX, 2 POAVHM,
6 pogiB i 12 BugiB — 4o neHaTtHMx. HanbinbLwmm
BUOOBMM PI3HOMAHITTAM BUPI3HAKOTBCA  poau
Sheshukovia (13), Coscinodiscus (12), Pyxidicula
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(10), Hemiaulus (8), Trinacria (8), Actinoptychus
(7) Ta Pseudopodosira (5). HanuncneHHiwm-
Mu Buagamun € Paralia grunovii, Coscinodiscus
obscurus var. obscurus, Anuloplicata ornata,
Pseudopodosira bella, Stephanopyxis turris var.
intermedia Ta Coscinodiscus decrescens.

[iatoMmoBi nMi3HbOro eoueHy (BepcTBM 3
Plagiogramma paleogena, NP 19-20) Big3Hava-
NCb Haa3BUYaHUM BUAOBUM Ta POAOBUM pPO3-
MaiTTsIM. IXHi TakCOHOMIYHWMI cknag 36araTmecs
3a paxyHOK npenctaBHUKIB nopsaky Pennales,
ocobnmBo nigknacy Raphales. OOGyxiBcbkui
KoMnnekc Mictnutb 234 BUAM Ta BHYTPILLHBOBU-
O0BUX TakcoHiB 3 83 pogais Ta 31 poanHn. Cepeg
Hux 206 Bnais 3 69 poais Ta 24 poavH Hanexarb
no nopsgky Centrales, 28 Bugie 3 14 popgis Ta cim
poaovH — go Pennales. [iaToMoBi acouiaLii Bepx-
HbOro Ta cepeaHbOro eoLeHy XapaKTepuayrTbCs
PO3KBITOM TakMX MOPCbKMX CyOTpOMivyHMX poaiB,
nowmnpeHnx B CBiTOBOMY OKeaHi, gk Brigthwellia,
Craspedoporus, Peponia Ta Porodiscus [2, 3].

[iatomoBa acouiauis 3 BigknagiB BEPXHbOMO
eoueHy(?) Kuiecbkoro lMogHinpor’a (cxun YL),
€ HamsaxigHiwot 3a reorpadidHuM po3Tally-
BaHHSM 3 YCiX NaneoreHoBKX i CyTTEBO BiApi3HsI-
€TbCS1 TAKCOHOMIYHMM CKITaoM Ta eKOSTOrYHUMM
XapakTepucTukamun Big BEPXHbOEOLEHOBUX Adia-
TOMOBWMX 3i CXigHMX Ta MiBHIYHO-CXiAHNX panoHIB,
BOHa € OiNbLU MIfIKOBOOHOK 11 AELLO COSIOHYBa-
ToBOAHOI0. 13 60 BMAiB (28 poais) HaMbGINbL Ymnc-
NEeHHMMKU € npeacTtaBHUKN popais Actinocyclus,
Pseudorticeratium Tta Hemiaulus. B komnnek-
Ci MpUCyTHi poan AiaTOMOBMX, WO He BigoMmi y
cepegHbOMY Ta BepxHbOMY eoueHi [MapateTi-
cy, ane e 3BuyarHMMmM ans oniroueHy. Cepeg
HUX - enidiTHi pogn Campyloneis, Cocconeis,
Sceptroneis Ta Rhaphoneis [4]. Pazom 3 Tum, B
LbOMY KOMMJEKCI BIiACYTHS rpyna cybTponiymx
€0LIEHOBUX poaiB.

MopcbKki  paHHLOOSITOLEHOBI  KpemMeHecke-
neTHi MikpoBOOOpOCTi BigoMmi y 3axigHomy Ta
MiBaeHHOMY panoHax YkpaiHu, Yy Bigknagax
MeHinitoBoi cBitn B Cambipcbkux Kapnartax.

PaHbooniroueHoBMI KOMMMNEKC CKNagaeTbCa 3i
120 BMAOOBUX TaKCOHIB AgiatomoBux Ta 15 Bu-
AiB cunikodnarenar. [iatomoBi paHHbOro oni-
roueHy YkpaiHu Bigpi3HSOTbCA Big €OoLeHOBUX
acouiauin Ha pogoBOMY piBHi, a came BiACYyT-
HIiCTIO CyBTPOMiYHMX €OLIEHOBUX POAiB i, B TOW
caMunin 4ac, MNOsIBOK TUMOBMX PaHHbOOSIIroue-
HOBUX M XapaKTepHUX AN HeOreHy BuAiB i3 po-
niB Thalassiosira, Rhizosolenia, Sceptroneis,
Navicula Ta Cocconeis [8].
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A SUMMARY OF A STRATIGRAPHIC SCHEME OF THE SHAMAKHY-GOBUSTAN OIL
AND GAS REGION IN THE REPUBLIC OF AZERBAIJAN
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Stratigraphy is the foundation for geological studies, including oil and gas investigations. The Republic of Azerbaijan
contains a number of oil and gas bearing regions, and each region has a reliably established sedimentary complex with
designated local stratigraphic units. The current work presents a generalized stratigraphy of the Shamakhy-Gobustan oil
and gas region of Azerbaijan where a strict hierarchy was established between local and regional stratigraphic units.

Key words: Azerbaijan, Shamakhy-Gobustan oil and gas region, stratigraphic scheme, stratigraphic divisions.

By the end of the 19th century, the use of strati-
graphic methods made it possible to compile a
general consolidated stratigraphic section of the
earth’s crust for the entire globe, establishing a
strict hierarchy of stratigraphic divisions. This
system of stratigraphic divisions, or stratigraph-
ic scale, was first approved at the International
Geological Congress in Bologna in 1881. The
stratigraphic scale is revised and clarified every
year, and appropriate changes are made to it,
because each of the stratigraphic divisions cor-
responds to the natural stage of development of
the Earth and its organic world. Along with gen-
eral stratigraphic divisions, there are also local
ones, which include stages, horizons, formations,
series, and zones. These local stratigraphic units
are distinguished based on materials from iso-
lated paleobasins because the fauna that lived
in them developed separately and, for the most
part, was not connected with the World Ocean.
Local units may not correspond to units of the
general stratigraphic scale because the young-
er the complex under study, the more difficult it
is to correlate with complexes that lived in open
ocean basins. Without a detailed study of the
stratigraphy of the section, geological and geo-
logical-geophysical profiles cannot be reliably
constructed, geological maps, thickness maps,
and lithofacies and structural maps cannot be
compiled, and basin modeling cannot be carried
out.

Uncertainties in stratigraphy make it diffi-
cult to conduct regional geological studies that
make it possible to understand the features of
the geological structure of territories, sedimenta-
tion processes, and the formation of stratigraphic
complexes, including oil and gas, as well as de-
termining directions for searching and exploring
oil and gas fields.

Oil and gas geological zoning is the basis for

the correct positioning of exploration work for oil
and gas and identification and development of
their resources.

Modern oil and gas geological zoning of the
Republic of Azerbaijan is based on the results
of a comprehensive analysis of all currently
available geological-geophysical, geochemical,
hydrological, and other materials and in accor-
dance with the sedimentary-migration theory of
the origin of oil and gas, as well as the formation
and preservation of these deposits on the basin
principle [2-4, etc.]. According to the map of tec-
tonic zoning of oil and gas bearing territories of
Azerbaijan that was published in 2002 on a scale
of 1:500 000, Azerbaijan and the adjacent waters
of the Caspian Sea are divided into a number of
oil and gas regions (OGRs): Absheron Peninsu-
la, Shamakhy-Gobustan, Lower Kura, Baku Ar-
chipelago, Absheron archipelago, Caspian-Gu-
ba, Muradkhanli, Ajinaur, the Kura and Gabyrry
interfluves, Ganja, Nakhchivan, and Jalilabad.

The summary stratigraphic scheme of the
Shamakhin-Hobustan oil- and gas-bearing re-
gion is based on the correlated International
Chronostratigraphic Chart (2020), Stratigraph-
ic Code of Azerbaijan [1] and established local
stratigraphic units for this oil and gas region,
represented by series, formations, horizons, and
micro- and macrofaunal zones. The scheme cov-
ers the stratigraphic complex from the stages of
the Lower Cretaceous (Aptian-Barremian) up to
the Holocene (lower Caspian horizon). The work
contains a description of each of the local strati-
graphic units identified to date.

The Shamakhy-Gobustan oil and gas region
is located within the southern foothills of the
southeastern plunge of the Greater Caucasus.
In the north, it borders with the Caspian-Guba
oil and gas region, in the south with the Low-
er Kura oil and gas region, in the west with the
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Ajinaur oil and gas region, and in the east with
the Baku archipelago. The Shamakhy-Gobustan
oil and gas region is divided into the following
zones: Northern Gobustan, Central Gobustan,
and South-Eastern Gobustan, and the latter in-
cludes Southern Gobustan and the Jeyrankech-
mez depression.
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MICROFAUNA FROM THE BASAL HORIZON OF THE KANIV FORMATION, THE MIDDLE

DNIPRO AREA, UKRAINE
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The study has shown that phosphorite deposits in the basal layer of the Kaniv Formation contain a significant amount of
microscopic fossils with the most common being diatom shells and their fragments. Thin-section analysis of the diatoms
has allowed with the greatest certainty the identification of representatives of the genera Paralia, Stephanopyxis, and
triangular valves of Trinacria. Elements of the valves, similar in contours to the family Hemiaulaceae, are also present.

Key words: phosphorite deposits, microfossils, diatoms.

Mig Yac gocnigpxkeHHs docopuToBNX YTBOPEHDL
©asanbHOro ropnsoHTY KaHIiBCbKOI CBITU HUXHBO-
ro eoueHy [7] Byno BCTaHOBMNEHO, WO OfHa 3 IXHiX
dopM NpeacTaBnsie coO0 MiKPOKOHKpeELil, Tpu-
repom Ansi YTBOPEHHA SKUX CTann CKyNYeHHs Mi-
KPOCKOMIYHMX PELLUTOK, SIKi BKpaK pigKko 3HaxXoasTb
B nopogax MinkoBogHUX MilaHncTnx doadin.
3anyyeHHs paCcTpOBOi ENEKTPOHHOI MiKPOCKO-
nii 4O3BONUIIO BUSABUTU JOCUTb LLUMPOKUIA PO3BU-
TOK hocdaTn3oBaHOI MiKpoopraHiki y GaraTtbox
SIK )KOBHOBUX, TaK i CKpUTOKpUCTanivyHux adpa-
HiTOBUX ¢bocoputax B Mexax CxigHoeBpo-
nencekoi nnarcgopmu. B uinomy, HanyacTiwe y
docdopuTax TpannaTbLCs NPeLCTaBHUKN 300M-
NaHKTOHY — pagionsapii i popamiHibepn pi3HOro
CTyneHs 36epeXeHOCTi — Bid OKPEMUX YraMKiB
00 Yepenawlok 3 4iTkor OygoBor. Yepenaluki i
dopamiHidep, i pagionsapin, sk npasuso dgocda-
TM30BaHi NoBHicTio [3, 5]. 3 iHWoro 6oky, Hanpu-
knag, ans gocdopuTiB NPOTEPO30MCbKO-KEMO-
piicbkoro BiKy OinblL XapakTepHow € bakTepi-
anbHO-BOA4OPOCTEBA Npupoaa [3, 4].

MoumHaroum 3 Bigknagis BepxHbOI Kpenau, y
docdopuTax 3HayHe Micue nocigarTb AiaToMo-
Bi BOOOPOCTI, PELUTKM SAKUX BiOMI B NarieoHTONOo-
riYHOMY NiITONKUCI 3 paHHbOI Kpenan. BpaxoByoun
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NOBCIOAHE MOLUMPEHHS AiaTOMOBMX BOOOPOCTEN,
0CObONMBO MOYMHAKYM 3 PAaHHLOMO Nareoreny, ix
BapTO po3rnaaaTtu, K OAVH 3 NraHeTapHUX YnH-
HUKIB npoLecy dochopuToyTBOpEHHS [6].

CKeneTHi pewTkM MIKpOOpraHiamiB 3Haxo-
OATbCS B LUEMEHTI nilwaHux nopig, sikui npeg-
cTaBnsie cobor amopdHun ocdaTHUn MiHe-
pan — KypCKiT. B Wi LeMeHTYoMin Maci NpuUcyTHS
3Ha4Ha KiNbKiCTb onanoBux abo 4acTkoBO dhoc-
¢aTtmsoBaHMX naHUMpiB AiaTOMOBMX BOOOPOC-
Tewn, CKeneTiB pagionsapin Ta cnikyn KpeMeHeBux
ryook. B wnidax pewTkM onanoBoi MikpodayHu
— BGesKonipHi, Npo30pi Ta iI30TPONHI Npu cxpeLle-
HUX Hikonsx. Ha xanb, Mmikpodocunii He MOXINu-
BO Oyno BunyuMTr 3 BMillyodoi dbocdaTtHoi pe-
YOBWHU, TOMY IXHE AOCHIAXEHHS MPOBOAUIIOCH
y wnidax, i Takum YMHOM crnocTepiranuchb 3pisun
naHumMpiB 4iaTOMOBUX, ENEMEHTIB CMiKyn Kpeme-
HUCTKX ryDOOK Ta pparmMeHTiB pagionsapin nig pis-
HUMW KyTamu.

HiaTomei marTb Ginbll TEHAITHI, HibX ryoku
cKkeneTu i, B BiNbLIOCTi He3ad0BINbHY 30epexe-
HicTb. Cepepn, HMX NPUCYTHI 9K YacTKoBO dhocda-
TU30BaHi, TaK i He 3aMillleHi KpeMEHEBI CTYIIKN,
IXHi enemMeHTW i HaBiTb KOMOHII-NaHLOXKM NaH-
umpiB. Y doccatmsoBaHnx cKeneTiB giaTomo-
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BUX BOAOPOCTEN CTPYKTYPHI eneMeHTn naHumpis
30epexeHi ripLie, CrnocTepiraeTbCa PO34YNHEHHS
KpanoBMX YaCTUH.

Uepes pparMeHTapHiCTb CKeneTiB Ta He-
MOXIIMBICTb BUIyYeHHS MiKpodocunin 3 no-
poOoM BaXKKO HaLiMHO BM3HAYUTU TaKCOHOMIYHY
HanexHiCTb BiNbLOCTi MiKpONaneoHTONOrYHMX
peLToK, ane IXHS KifbKiCTb roBOPUTbL MPO iCHY-
BaHHs1 baraToi doniopu 4iaTOMOBMX BOOOPOCTEN Y
paHHboeoLieHoBOMY baceliHi MpugHinpos’s.

AHania gocnigxeHoro B wridax maTepiany
0a€E MOXIMBICTb BM3HAYUTU OesiKi ek3eMnnapu
0iaTOMOBUMX 0 TaKCOHOMIYHUX KaTeropin pisHoro
paHry ta BMCIIOBUTU MPUNYLLEHHS WOoAO0 BiKOBOI
HaneXHOoCTi BMiLLyto4Mx nopig.

Hanbinbw JOCTOBIpPHO 3a XapakTepHMMK 06-
pucamu i opMoto, 36epexeHnMn oparmeHTamm
KpanoBMX 30H, @ TaKOX XapakTepom apeon Bu-
3Ha4yalTbCH NpeacTaBHUKKM poais Paralia Ta Tpu-
KYTHi cTynku pogy Trinacria. lNpUCyTHI enemeHTun
CTYINOK, NOAIGHI 32 KOHTypamMu 40 NpeaCcTaBHUKIB
poavHn Hemiaulaceae.

B uinomy BM3Ha4YeHU poooBuiA CKnag Aiato-
MOBMX BOOOPOCTEMN i3 wniciB 6asanbHOro ropu-
30HTY KaHIiBCbKOI CBiTU Ta XapakTep dparMeHTIiB
YMCNEHHUX CTYIIOK He 3anepedyloTb IXHil paH-
HboeoueHoBU Bik. Cnig 3a3HayMTu, WO AiaTto-
MOBi paHHbOEOLIEHOBOIO BiKY A0 LbOro 4Yacy He
Oynu Bigomi B YkpaiHi, a giatomoBi KaHiBCcbkoro
MpnAaHINPoB’s OOCNIAXKYTLCS BNeEpLUe.

Bigomo, WO cyyacHi OKeaHiyHi ¢occhopntn
dopMylOTbCA B panioHax 3 BUCOKOK OGionoriy-
HOK MPOOYKTUBHICTIO, AONA SAKMX XapakTepHa
MaKkcumaribHa IHTEHCUBHICTb ceaguMMeHTauiMHuUX
notokiB docdopy y cknagi bioreHHoro goeTputy
Ta NigBULWIEHHS KOHLUEeHTpauil Lboro enemMeHTta
B AOHHMX Bigknagax. ICHywTb pi3Hi BUan dito-
NIAHKTOHY, ¥ TOMY YuCHi AiaToMel, 34aTHi CUH-
TesyBaTtu, 3bepiratn Ta BunydyaTun nonigocdaru.
[iatomoBi BOAOpOCTi € aBTOTPOMHOI MaHKOK
BOAHOI eKOCUCTEMM, i, Oyay4M AOMIHAHTHOHO rpy-
NoK  (PITOMMAHKTOHY, 34INCHIOKTE MNEePBUHHUI
CUHTE3 OpraHivyHoI pevyoBuHU. HakonnveHHa no-
nigocdaTis 3a3Bmyan BigOyBaeTbCs B aepobHNX
YMOBax, KoM € HaanuLoK po34mHeHoro gocdo-
py. € AaHi Npo NPUCYTHICTb y NaHUMpax giaToMen
acoLinoBaHoro 3 onanom BHYTPIiLLHLOro dhocgo-
py [1]. ¥ cyyacHux okeaHi4HMX ocagkax, 3bara-
YeHunx giatomesimn, BiH gocdarae 50% docdopy,

BUITY4YEHOrO0 METO4aMU NOCIAOBHOI eKCTpaKL,l.

B ymoBax wminkoBogHoro GacelHy, ge Big-
OyBaBCcs MOCTiIiHWIA MepeMMB Ta KOHOEHcalis
¢oCchopnTOBUX XKOBEH, MNAHKTOHHI Ta OeHTOoC-
Hi MIKpOOpraHiamMu CTanu BaXXNUBUM [Xeperiom
docdopy. CyTTeBy ponb y noctadaHHi gocdo-
py, NMOBIpHO, TakOX BigirpaBanu OGakTepianb-
HO-BOAOPOCTEBI CKYMYEHHS, NPO sKi MOCTINHO
3ragytoTb gocnigHukn uux npouecis [2, 3]. Oce-
penkn goocgaToyTBOpeHHS (hOpMYyBanmncs B Mic-
LSX KOHLEeHTpaUii BiamMmepnoi Mopcbkoi 6iotu, ae
LWBKAOKO MoYMHanucs npouecu GakTepianbHOro
pO3KnafaHHA, CTBOPIOBANIUCA BUCOKI KOHLEH-
Tpauii kapboHaT- Ta docdaT-ioHiB, BigbyBano-
CH 3aMilLeHHs1 opraHiyHMX peLwTtok docdaTom
KanbUito. Mpo WBMAKICTb NpoLecy CBigyYnTb i Te,
Wwo docgaTn3oBaHi naHuMpi giatomen, ckerne-
TV pagionsapii Yacto 36epiratoTb ApiOHI getani
NepBMHHOI CTPYKTypu. TOOTO 3aMilLleHHsT Kpem-
He3emy docdaTom BigdyBanocs B Lie HeniTigi-
KOBaHOMY OCafKy, OCKifibkiM doocdaTnadyBanacs
Hepo3KpucTasi3oBaHa onanosa pevoBuHa. B ga-
HOMY BUNagKy oocgaTHUN LLEMEHT CTaB rapHUM
cepenoBuveM Ans 30epexeHHs peLuToK Mikpo-
docunin, sk 3a3Bu4an, cepep niaHux Bigkna-
AiB He 36epiratoTbCA.
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Andrusivka-1 and Andrusivka-2, two outcrops of shallow-marine deposits of the lower part of the Kyiv Formation, are
described from the right bank of the Kremenchuk Reservoir (Kirovohrad Region). Andrusivka-2 outcrop contains a shark
assemblage that includes Notorhynchus sp., Squatina cf. prima (Winker), Heterodontus sp., Striatolamia cf. macrota
(Agassiz), Odontaspididae indet., Scyliorhinus sp., Abdounia sp., and Physogaleus sp. This taxonomic composition is
shown to differ significantly from the deeper water assemblage at the Pyvykha Hill near the town of Hradyz'k.

Key words: Kyiv Formation, ichthyofauna, Ukraine.

JocnigXeHHs NpoBoAMANCL NEPEBAXHO Ha npa-
BOMy 6epesi KpemeH4yubkoro BOOOCXOBWLLA
M cenamun HaripHe Ta Benuka AHgpyciBka Ki-
poBorpaacbkoi obnacTti B Mexax MiBHi4YHO-CXia-
HoT 4YacTuHu KipoBorpaacbkoro (IHrynbCbkoro)
mMerabnoky YkpaiHcbkoro wuta [3]. TyT Bigknagm
KMTBCBKOT CBITWU 3HAYHO NOLUMPEHI | NpeacTaBneHi
pisHumn dauiiamu [5]. MNpu LbOMY, BOHU 3a3BU-
Yan 36epiraloTb CBOK ABOYNEHHY ByA0BY: HUXHS
YyacTuHa CBITW BarnHUCTa, BepxHs — Geskapbo-
HaTHa. 3a ocTaHHIMU gaHumK [2, 4], BiK HUXKHBOT
YaCTUHW CBITM NIOTELLKUIA, 8 BEPXHbOI — BapTOH-
cbkun. PisHodauianbHiCTb Bigknagis cBiTU 3y-
MOBJIEHa TEKTOHIYHMMK hakTopamun. Teputopis
po3buTta CUCTEMOIO PO3IIOMIB Ha OKpPeMi AOCUTb
Api6Hi 6noku, AKi B reonoriyHOMy MUHYINomy Ya-
CTO pyxanucb aBTOHOMHO. [Mduiogmcnokauii B
OoKpeMuX Micuax MOopyLIMAnM NepBUHHE 3andraH-
HS NaneoreHoBMWX BigKnadiB, Xo4a i He Tak Cunb-
HO, SIK Ha NpoTUNexHomy 6epesi BogocxosuLLa B
panoHi ropu MNMuewmxa [1].

Bigpasy nicna crnopymoxeHHss KpemMeHuyLbKo-
ro sogocxosuila y 1959 p. posnoyanach iHTEH-
cvBHa abpasia noro 6eperis. bynu po3kpuTi Ui-
KaBi BiACNOHEHHSA YEeTBEPTUHHUX | ManeoreHoBuX
BigKNaaiB, B AESAKMUX MICLSAX OrOfMMBCHA KOHTaKT
KpucTaniyHux nopig Aokemo6pito 3 naneoreHoBu-
MU YTBOPEHHSMMU.

Mobnuay cena HaripHe BiACNOHKOTLCA Ne-
peBaXHO BiKNaauM BEPXHLOI YACTUHN KUIBCbKOI
CBITW, SKi 3andaratoTb 6e3nocepeaHbO Ha KpUcTa-
niyHMx nopogax. BoHu npeactaeneHi nickamu
6e3kapboHaTHUMK, NUNYBAaTUMMK, B HWXKHIN Ya-
CTUHI TeMHO-3eMNeHnMU, KBapLOBO-rNayKoHITo-
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BUMW. [TickKn B OCHOBi MICTATb 3HAYHY KiNbKiCTb
rpaBiMHOrO mMarepiany, iHKOnM MarTb TOHKI Npo-
LWapkn cnabko 3ueMeHTOBaHWX MICKOBMKIB 3 My-
CTOTaMu Big PO34YMHEHUX Yepenallok ABOCTYI-
KOBUX MOMIOCKIB. B HanpsamKy OO0 NOKpIBri TOB-
Wi BOHM CTaloTb Oinbll CBITNIMMM 3a paxyHOK
3HWKEHHS BMICTY rmaykoHiTy. OpraHiyHi peLuTku
npencrtaBneHi nepeBaxHO 3yb6amm XpsALLOBUX
Ta KocTucTux pub. Lli nopoan nepekpuBaroTbCs
YeTBEPTUHHUMM Bigknagamu. MakcumanbHa Bu-
avma ToBLUuHa carae 10 m.

ManeoHTONOrYHI peLTkn 30cepemxeHi B b6a-
3anbHin YacTuHi niwaxHoi ToBuli. Komnnekc ena-
cmobpaHxin gocutb Garatun, Hanivye noHag 30
BMAiB [7] i BKadye Ha 6apTOHCbKWIA BIK.

B panoHi cena Benuka AHapyciBka BusiBne-
HO ABa BiAcnoHeHHsA (AHapyciBka-1 i AHapyciB-
Ka-2), Ae Ha BiAMiHY Big po3pi3dy c. HaripHe Ha
KpMcTaniyHux nopogax 3ansdrae HwkHA (kapbo-
HaTHa) YaCTUHa KUIBCbKOI CBIiTW.

AHOpycieka-1. TyT Ha pO3MUTIiA 3BITPEHIN No-
BEPXHi KpUCTaniyHMx nopig 3andaraioTb ApibHO-
3epPHUCTI NUIyBaTi BarnHUCTI MiCKN 3eNeHKyBaToro
Konbopy 3 ApibHMMK hOCHOpPUTOBMMU KOHKPELLi-
amu. MNpnbnusHo Ha 0,5 M BuULLIE OCHOBW MiCKiB
pO3TalLOBaHWU rpaBiliHUIA NPOLLAPOK TOBLLMHOK
0,05 m. Bnguma ToBwunHa 3—4 m. llickm nepe-
KpMBaKOTbCA YETBEPTUHHUMM CyrnnHKkamu. 3you
aKyn OMCNepcHO PO3CisHI B YCi TOBLLUI MiCKiB, i
nuwe B rpaBinHOMY MpPOLUAPKY CNOCTepiraeTb-
ca iX nigBuileHa KoHUeHTpauis. 36epeXeHicTb
mMaTepiany He3afoBinbHa: 3yOW npeacTaBneHi
nvwe emanesMMm Yoxsiamu, LWo B BinbLIOCTi BU-
nagkiB He 4O3BONSIE BU3Ha4aTh ix HaBiTb 4O pPO-
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ay. Cepen OekinbKox OECSATKIB eK3eMMisipiB My
3MOMMN BU3HAYUNTW nuwie Tpu 3you Striatolamia.
lMpomueBka nopogn Ha APiGHUX cuTax He pobu-
nace.

BbesnocepenHbo 6ins c. Benvka AHgpyciBka
3HaxXoAUTbCA BIACNOHEHHS AHOpycieka-2, sike
oyno Bigkpute gpyrum astopom (l. Y.). Buxogu
nopig KMIBCbKOI CBIiTM B HbOMY 3HaxogsTbCs ri-
NCOMETPUYHO OYyXe HWU3bKO i OOCTYMHI Ans Big-
Oopy npo® nuwe nig 4Yac Hambinbll HU3bKOrO
CTOsIHHA Boaw y [Hinpi (B3nmky). Ha 3BiTpeHnx
KpucTaniyHmx nopogax TyT 3ansratoTb 6ini Ban-
HUCTi aneBponiTh, NiWwaHncTi, 3 ApiGHUMK doc-
dopnTOBMMM KOHKpeuisimu. Bugmma ToBLUMHA
— 0,5 M. Buwe po3pia 3akpnTUin YeTBEPTUHHMMMU
BigKnagamu.

B pesynbraTi po34YMHEHHs 5 Kr nopoau B
10-NpOUEHTHIN OLTOBIN KMCNOTI Byno oTpnumaHo
ornmsbko 1000 3y6iB akyn, 2 ApiOHMX pparmeHTn
3yBHUX NnacTH xmmep, 40 3y6iB KOCTUCTUX pUO,
OBa hparmeHTV NaHumpa kpaba.

3yOn akyn 4yacTo MOLUKOAXEHi, HanbinbLi 3
HUX, 9K i B AHgpyciBka-1, npeacrtaBneHi ema-
NEBMMU Yoxnamu, ApiOHi — MiHepani3oBaHi 3a-
0oBiNbHO. B konekuii Bu3HadeHo: Notorhynchus
sp., Squatina cf. prima (Winker), Heterodontus
sp., Striatolamia cf. macrota (Agassiz), Odon-
taspididae indet., Scyliorhinus sp., Abdounia sp.
Ta Physogaleus sp. KinbkicHo nepeBaxatoTb (Mo-
Hag 50%) 3ybu HeBM3HAYEHUX OPiOHUX ogoHTac-
nigia. Mamke 30% cknagatoTb 3ybu ckeaTiHig i
npubnunaHo no 10 BigCOTKIB CTAHOBNSATL 3yOu re-
TEePOAOHTMA i cumniopuHig. [HLWI TakCOHM JOCUTL
piakicHi. B uinomy, komnnekc 6rnmMsbknin 4o acoui-
auii i3 HaripHoro, xo4a TakCOHOMIYHO B AeKinbka
pasie GigHiwwnn. Big komnnekcy enacmobpaHxin
i3 TMNOBMX Meprenis KMIBCbKOI CBiTKM ropu [u-
BUXM [6], KpiM 36igHINOCTI, TAKOX BiOgpi3HSAETHCA

UDC 569.51:551.781.5
CETOTHERES OF THE PARATETHYS
P. Gol’din

aHoOMarnbHO BMCOKMM BMICTOM 3y0OiB CKBaTiHIg i
MOBHOHO BiACYTHICTIO 3y6iB Hexanchus (Ha NuBu-
ci ix o 20%). [Bi ocTtaHHi BigMiHHOCTI 6e3yMOB-
HO MOB’sI3aHi 3 CYTTEBOIO PI3HNLIEI0 MiXK €KOMNOTiy-
HAMW YMOBaMM MiCLIe3HaXOAXKeEHb.

Cepeq 3y6iB KOCTUCTMX pub nepeBaxarTb
AOBi bopmun: Labrus sp. i Sphyraena sp., 3Ha4yHO
MeHwe 3y6iB Eutrichiurides sp. i Pycnodontidae
indet. MpucyTHI B KOMMnekci hopmu 3BMYHI Ans
eoLeHoBuX Bigknagis 3axigHoi €sponu [8].

1. Toxwuk M.®., NlapywmH KO.A., YyryHHbin FO.I. MMsumo-
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A summary of baleen whale records for the family Cetotheriidae is provided for the Central and Eastern Paratethys. Taxa
also present in other water bodies, as well as numerous endemic forms, indicate an unusual taxonomic richness and
diversity within the family, which is surprising for a presumably isolated basin.

Key words: Cetacea, Miocene, evolution.

Cetotheriidae s.s. is a family of small baleen
whales found in Miocene deposits worldwide.
Since the nominative genus Cetotherium was
described from the Eastern Paratethys [1-4],

this region was logically considered as import-
ant for understanding in evolution of this family.
Indeed, the earliest (and possibly the most primi-
tive) member of Cetotheriidae, Ciuciulea, was al-

MATERIALS OF THE INTERNATIONAL SCIENTIFIC CONFERENCE AND
XLI SESSION OF THE UKRAINIAN PALEONTOLOGICAL SOCIETY OF THE NAS OF UKRAINE. KYIV, 2023 55



OPIAHIYHWH CBIT JOKEMBPIIO TA ®PAHEPO30H0: TEOPETUYHI TA NPUK/IAAQHI ACMEKTU JOC/IAMXEHb

so found in the Paratethys (late Badenian of the
Fore-Carpathian Basin) showing the importance
of the region for cetothere evolution.

By present, Cetotheriidae were recorded both
in the Central and Eastern Paratethys. In the
Central Paratethys the fragmentary records come
from the Sarmatian s.str. deposits: the whales
are small and morphologically similar to endem-
ic Kurdalagonus (“Cetotherium priscum”) and
Mithridatocetus. In the Eastern Paratethys the
Early Sarmatian s.I. (Volhynian) fragmentary re-
cords areidentical to those. The Middle Sarmatian
s.l. (Bessarabian) fauna includes a group of en-
demic closely related forms (Cetotheriinae):
Kurdalagonus, Mithridatocetus, Zygiocetus, and
also a plesiomorphic Eucetotherium helmersenii
and a poorly known “Cetotherium” maicopicum.
The Late Sarmatian s.I. (Khersonian) faunais rep-
resented by endemic Brandtocetus, Cetotherium
and Mithridatocetus, which is the chronologically
latest cetothere in the area. Also, there is anoth-
er endemic cetothere Vampalus sayasanicus of
unknown stratigraphy and unclear affinities. In
addition, Metopocetus and Herentalia are known

UDC 569.51:551.781.5

from this region, Middle-Late Sarmatian s.l. ag-
es: both genera are described from the Tortonian
of the North Atlantic setting a question mark
on their dispersal time. Moreover, there is evi-
dence for presence of Herpetocetinae, a group
widespread across the North Atlantic and North
Pacific from the earliest Tortonian. Such a tax-
onomic richness and diversity in a presumably
isolated basin suggests a possibility of worldwide
dispersal of cetotheres from the Paratethys when
it was still connected to the global ocean.
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from Ukraine. Acta Palaeontologica Polonica. 2014. Vol.
59. P. 795-814.

4. Hofstein 1.D. Pachyostosis in fossil whales. Zbirnyk
Prats z Paleontologii i Stratygrafii, Instytut Geologi¢nyh
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A NEW RECORD OF A SIRENIA FOUND IN OLIGOCENE DEPOSITS IN UKRAINE
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New Sirenia remains were discovered in early Oligocene (Mezhyhiria Formation, Rupelian) deposits in Ukraine. Fossil
specimens include pachyosteosclerotic rib fragments, caudal vertebra, and parts of a neural arch. The sirenian (sea cow)
was about 3 meters long, and is morphologically similar to the geologically contemporary genus Kaupitherium (Sirenia:

Dugongidae).
Key words: Sirenia, Oligocene, paleohistology.

Cetacea and Sirenia are two groups of mammals
that transitioned to the aquatic environment and
obtained numerous adaptations to the aquat-
ic lifestyle during the Eocene. From the end of
the Eocene to the present time, cetaceans and
sirenians (sea cows) are represented only by
fully aquatic forms. In Eastern Europe, sirenian
records are extremely rare, although fragmen-
tary sirenian specimens are known from Eocene
deposits of Ukraine [1]. Oligocene findings are
represented by a single specimen from Rupelian
deposits, earlier identified as the whale Cetoth-
eriopsis [2]. A sirenian from Moldova is the geo-
graphically closest described Miocene specimen
[3], as well as some undescribed fragments from
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Zaporizhzhia oblast. The first finding of an Oligo-
cene sea cow from the north of Ukraine is signifi-
cant with regard to the regional fossil record.

Several dozen rib fragments, as well as a ver-
tebra centrum and neural arch parts, were found
during working operations in the Klesiv aggre-
gates quarry «Technobud» (Klesiv village, Sarny
district, Rivne oblast, Ukraine). The quarry over-
burden consists of Quaternary sandy sediments,
fine sand, and siltstone of the Zmiiv Formation,
marine mixed sand of the Mezhyhiria Formation,
marine siltstone and clay of the Kyiv Formation,
and Mesozoic-Cenozoic weathering crust of the
granitoids.

Fossils were excavated from the Mezhyhiria
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Formation (lower Oligocene, Rupelian). There
are distal and proximal parts of the ribs, as well
as fragments of midshafts. Proximal fragments of
ribs bear a poorly developed, but distinct capitu-
lum, indicating the middle position in the ribcage.
Most of the rib fragments are swollen, pachyos-
teosclerotic, with no division between the medul-
lar and cortical areas visible to the naked eye.
Ribs are oval in cross-section, and the biggest
fragments are about 5 cm in diameter.

A single middle caudal vertebra centum is
present among the preserved bones. The verte-
bra is short: its height (44 mm) is greater than its
length (35 mm). The centrum is wide (68 mm) and
lacks both epiphyses. The ventral surface of the
vertebra bears well-developed facets for chevron
bones and two vascular openings. The vertebra
is completely composed of cancellous bone.

Another vertebral fragment is part of a neural
arch. The fragment is about 40 mm long, and it
bears a roof of a neural canal, bases of right and
left prezygapophyses, a base of a spinal process,
and a base of a right posterior postzygapophysis.
All of the structures are composed of cancellous
bone. Presence of a postzygapophysis is a ple-
siomorphic trait, and it serves to increase spine
stiffness in ancestral semi-aquatic sirenians. In
fully aquatic sirenians, these structures are re-
duced and are present only in the thoracic region
of the spine. So, it would applear that the neu-
ral arch fragment is a part of an anterior thoracic
vertebra.

Based on the shape of the caudal vertebrae,
size and shape of neural arch part, and numerous

rib fragments, the sea cow is similar to the genus
Kaupitherium, previously known as «Halitherium
schinzii»[4]. The specimen described here differs
from Kaupitherium in a much slenderer neural
arch of thoracic vertebra. Based on comparisons
of caudal vertebrae of both sirenians [5], the new
Ukrainian specimen was about 3 m long.

The new finding of an Oligocene sea cow from
the north of Ukraine deepens the knowledge of
the regional distribution of this group.
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HOBA 3HAXIOKA ANENCHELUM GLARISIANUM BLAINVILLE, 1818 (PERCIFORMES:
ACTINOPTERYGII) B ONNICOLUEHOBUX BIOAKITAQAX BIJ1A CEJIA KOCMA\,

IBAHO-®PAHKIBLUMHA, YKPAIHA

A NEW FIND OF ANENCHELUM GLARISIANUM BLAINVILLE, 1818 (PERCIFORMES:
ACTINOPTERYGII) IN THE OLIGOCENE OF KOSMACH VILLAGE,

IVANO-FRANKIVSK REGION, UKRAINE
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During the research of the Oligocene flysch deposits of of lvano-Frankivsk region, a fossil of the bony fish identified as
Anenchelum glarisianum Blainville, 1818, was found. This find may be valuable for establishing paleogeographic conditions

and correlation of sections.

Key words: bony fishes, Upper Oligocene, Carpathians, Kosmach.

MMig yac reonorivyHnx gocnigpkeHb nilloBUX Big-
krnagis Kapnar, WO BiACMOHIOKTLCS B OOSIMHI P.
MictmHka nobnmnay c. Kocmay B IBaHO-PpaHkiB-
Cbki obnacTti, 6yno 3HangeHoO peLuTKM KOCTU-
cToi pubun. MNMopoaa 3 docunieo npeacTaBneHa
Oypo-cipum apriniTom, SKAA, 3@ NONOXEHHAM B
po3pi3i Ta NITOMOMYHMMKN O3HaKamu, Hanexarb
00 BEPXHbLOI YacTUHW oniroueHy. BuaHaunTt To4-
He cTpaturpacdpiyHe MOMoXeHHs Lapy, 3 SKOro
noxoauTb BMBYEHUI MaTepian, ocuTb npobre-
MaTU4YHO Yepes 3Ha4YHy OMCIIOKOBaHICTb nopia.

3pasok, AoBXMHOW 6nunabko 0,25 M, mae rap-
Hy 36epexeHicTb. Ha »arnb, KiCTKM 4epena He
3bepernuca. [oktopom GionoridyHnx Hayk O.M.
Kosanbuykom (HHIMM HAH Ykpainu) s3HangeHun
eKk3eMnnsp BigHeceHo A0 BMAY KOCTUCTUX pub
Anenchelum glarisianum Blanville, 1818 3 pogu-
Hu Trichiuridae (BonocoxeocTogi) [1]. Llen Bua
BigoMunn we sk «pmnba-wabna». Hassy BiH OT-
pUMaB BHACNigOK XapakTepHoi wabnenogioHoi
dopmu Tina.

Y KapnaTcbkoMy perioHi pewTkn ofsiroue-
HOBMX MOPCbKMX pub BigoMi 3 YkpaiHu (Ha IBa-
Ho-OpaHkiBWMHI  Ta JIbBiBWWHI), B PyMyHii,
Monbli Ta iHWKMX Micuax. BinblicTe 3HaXigok
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npuypoveHa OO0 Tak 3BaHOI MEHINiToBOi BiTymi-
HO3HOI TOBLLi oniroueHy [1, 2].

MpeacTtaBHukn poamHn Trichiuridae € 6eHTO-
nenariyHMmMmn pudamm, Ski MOXyTb iCHyBaTuM Ha
mMubuHax y Oekinbka COTeHb METpIB. 3aBOsKM
LbOMY BOHW CRyryt0Tb NOKa3HWKaMu rmmnbuH na-
neobacerHiB. 3Baxkatoum Ha iXHE MOLUMPEHHS B
oniroLeHoBMX Bigknagax He TiNbku Ha TepuTopil
cydacHux Kapnar, a i y iHwunx perioHax €Bpasii,
BOHM MOXYTb OyTW BMKOpPUCTaHI Onsl Kopensuii
poapisis [1].

3pasok € 4OBONI LikaBMM 3aBASIKU rapHin 30e-
PEeXeHOCTi 11 NoTpebye nNoganbLIoro AOCIiaKEH-
HS.

1. Gregorova R. Osteological and morphological analysis
of the scabbardfish Anenchelum glarisianum Blanville,
1818 (Trichiuridae) from the Menilitic Formation of
the Moravian part of West Carpathians (Oligocene,
Rupelian). Acta Musei Moraviae, Scientiae Geologicae.
2010. Vol. 90. P. 141-149.

2. Gregorova R., Pozar M. Fish fauna of the Menilitic
Formation (Middle Oligocene) from the new locality
Rysova Hora (Roznov pod Radhostem). Acta Musei
Moraviae, Scientiae Geologicae. 2003. Vol. 88. P. 191—
206.
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PALYNOLOGICAL AGE CONTROL AND PALEOENVIRONMENTS OF PALEOGENE
SEDIMENTS NEAR KLESIV VILLAGE, RIVNE REGION, UKRAINE
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2 Limited Liability Partnership «DRIV GEO», Rivne, Ukraine; ser_lukas@ukr.net

Based on the study of dinoflagellate cysts, spores and pollen, as well as lithology of the Kyiv, Mezhyhiria, and Zmiiv
Formations recognized near Klesiv village (Rivne region, Ukraine), we discuss marine, coastal, lagoonal, deltaic and
swamp forest sedimentary paleoenvironments during the Middle Eocene and Early Oligocene.

Key words: palynomorphs, palynofacies, Paleogene, Ukrainian Shield.

Studies of Paleogene sediments in the vicin-
ity of Klesiv village, located in the Rivne region
of Ukraine, have been actively conducted since
the second half of the 20th century and are
primarily associated with their amber-bearing
potential. These sediments are of great interest
to researchers as they contain concentrations of
amber that allow for commercial exploitation. In
1979, the first spore-pollen dating of the sediments
was attempted by R.N. Rotman from the Institute
of Geological Sciences of the National Acad-
emy of Sciences of Ukraine (IGS NASU). She
identified the Early Oligocene and Late Oligocene
age of sediments from the Puhach amber-bearing
area located northwest of Klesiv village.

Further studies of amber-bearing sediments
in northwestern Ukraine were conducted as
part of the geological mapping of the western
part of the Prypyat amber-bearing basin at a
1:200,000 scale. The mapping was carried out
by the Rivne Geological Expedition NSRGC
«Pivnichgeologiya» between 2004 and 2011.
The stratigraphic subdivision of Paleogene sedi-
ments was performed by scientists from IGS NA-
SU, including T. Shevchenko, V. Ochakovskyi,
and S.V. Syabriay [2].

In 2017, comprehensive studies of Paleogene
sediments near Klesiv village were resumed due
to ongoing geological exploration for amber de-
posits.

The Paleogene near Klesiv village is repre-
sented by the Middle Eocene (Kyiv Formation)
and the Early and «Middle» Oligocene (Mezhy-
hiria and Zmiiv Formations), according to the
Paleogene Stratigraphic Scheme of Northern
Ukraine [1].

We have studied Paleogene sediments from
two amber-bearing areas: borehole 8301 from
the Klesiv amber-bearing area north of Klesiv, as
well as boreholes 772, 556, 541, and bore pit 1
from the Fedorivka amber-bearing area and the

open-cast mine of the Klesiv Aggregates Quarry
«Technobud» south of Klesiv.

The Kyiv Formation (Middle Eocene, upper
Lutetian — Bartonian, Kyivian regional stage)
stretches north and west of Klesiv village as a
continuous cover, while its erosional leftovers
are confined to depressions in the igneous rock
surface to the north and east of the village. The
lower part of the Kyiv Formation consists of dark
gray-green, fine-grained, glauconite-quartz sand
with some silt and clay. The upper part comprises
green non-carbonate clay and silt with glauconite
and mica. When close to the elevated surface
of igneous rocks, the silt is dark-colored, sandy,
with inclusions of gravel and granitoid fragments.

Non-carbonate clays of the Kyiv Formation
(boreholes 8301 and 772) contain rich associ-
ations of marine and terrestrial palynomorphs.
Abundant and well-preserved dinocysts of Zone
DP9 include Areosphaeridium diktyoplokum,
Enneadocysta spp., Hystrichokolpoma, Wetze-
liella spp., Deflandrea spp., Cerebrocysta bar-
toniensis, Phthanoperidinium spp., etc. Green
algae (Tasmanites, Pterospermella, Palambag-
es), acritarchs (Paucilobimopha triradiata, Lei-
osphaeridia), spores and pollen, foraminiferal
chitinous linings, and scolecodonts are also
present. Palynofacies and lithology of the Kyiv
Formation are indicative of normal marine sedi-
mentary environments.

The Mezhyhiria Formation (Early Oligocene,
Rupelian, Mezhyhirian regional stage) compris-
es variable laminated sands with inclusions of
amber. The lower part of the Formation includes
dark-brown, coarse-grained quartz sand with
inclusions of gravel and plant debris. Bluish or
greenish-gray, mix-grained quartz sand with ra-
re glauconite grains, dark brown silt lentils, and
debris of lignitized wood is characteristic of the
middle part of the Formation. The upper part of
the Formation consists of gray-brown, fine-me-
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dium grained quartz sand with gravel, debris of
lignitized wood, and dark brown micaceous silt
lentils.

Non-carbonate sands of the Mezhyhiria For-
mation (boreholes 8301, 772, bore pit 1, and the
open-cast mine of the Klesiv Aggregates Quar-
ry «Technobud») have yielded a rich dinocysts
assemblage of Zone DP13: Wetzeliella gochtii,
Chiropteridium galea, Membranophoridium as-
pinatum, Homotryblium tenuispinosum, Rhom-
bodinium draco, Thalassiphora pelagica, Hystri-
chokolpoma sp. sensu Zaporozhets, Spiniferites/
Achomosphaera group, etc. In spore and pollen
assemblages, the dominant pollen includes Pi-
nus (Diploxylon and Haploxylon), Taxodiaceae,
with a significant amount of Sciadopithys. Ad-
ditionally, pollen from Cupressaceae, Quercus,
Castanea, Corylus, Alnus, Juglans, Platycarya,
Salix, Ericaceae, Cyrillaceae, and Nyssa is also
present [4]. The studied palynofacies indicate the
inner and middle neritic environments and the
close proximity to the coastline (large amount of
plant debris). Water salinity ranges from normal
marine to slightly desalinated. The descending
order of quantitative microfossil distribution is as
follows: dinocysts > spores and pollen > plant
debris > prasinophytes > acritarchs > palyno-
phoraminifers.

Further south, in the overburden of the Vyry
Granite Quarry, we have described deposits that
are characteristic of estuaries. These sediments
primarily consist of coarse-grained quartz sand
with gravel, and gray-beige obliquely laminated
gravel-sand mixtures with dark brown silt and
sand lentils. In these sediments, the quantita-
tive distribution of palynomorphs differs: plant
debris (frequent) > pollen (frequent, mainly Pi-
nus; Taxodiaceae, Sciadopitys, Betulaceae (Al-
nus, Betula) are also present) > prasinophytes
(abundant, Pediastrum) > dinocysts (rare, Wet-
zeliella cf. gochtii, Chiropteridium lobospinosum)
> acritarchs (rare, Cymatiosphaera). This distri-
bution indicates a very low salinity coefficient,
suggesting very shallow coastal sedimentary
environment. The high abundance of freshwater/
brackish green algae and plant debris suggests
the inflow of continental fresh water into the sed-
imentary basin.

The Zmiiv Formation (Early Oligocene, up-
per Rupelian, Zmiivian regional stage) consists
of two beds in the area of Klesiv village (bore-
holes 8301, 772, 556, 541, and bore pit 1). The
lower bed consists of gray, brownish-gray, fine
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to medium-grained quartz sands, with inclusions
of quartz gravel and black cherts, occasionally
granitoids. In these sands, thin lenticular clayey
weakly humified layers and carbonized plant re-
mains are often observed. The upper bed com-
prises clayey silts and silty clays that are dark-
gray, dark-brown to black, with varying degrees
of humification with thin layers of medium to fine-
grained quartz sands that contain carbonized
and lignitized plant remains. Finds of amber in
the Zmiiv Formation are rare.

The palynofacies of the silts of the Zmiiv
Formation primarily consist of terrestrial paly-
nomorphs, including pollen (with a dominance
of Pinaceae, especially the genus Pinus, and a
lesser amount of Taxodiaceae) > plant debris >
spores > prasinophytes (Pediastrum, Cymatios-
phaera, Botryococcus, Tasmanites) > acritarchs
(Leiosphaeridia, Ovoidites) > dinocysts (rare
Chiropteridium galea, Rhombodinium draco,
Wetzeliella gochtii, Membranophoridium aspina-
tum). Chitinous linings of microforaminifers are
absent. Based on terrestrial and marine palyno-
morphs, the age is determined as late Rupelian,
possibly the beginning of Chattian. Such palyno-
facies and lithology illustrate a «marshy» coastal
lagoon environment that transitions inland into
swamp forests (as indicated by the high content
of Taxodiaceae pollen in the macerate).

Conclusions. Within the studied area of the
Ukrainian Shield (USh), Paleogene sediments
are primarily represented by shallow-water shelf
sediments that are typical of the northern part
of the USh. Lithologically, Kyiv, Mezhyhiria, and
Zmiiv Formations in this region differ from the
stratotypes [1 and our recent studies]. Also, pale-
ontological remains are solely represented by or-
ganic-walled microfossils. However, the compo-
sition of the identified palynomorphs has a high
correlative potential that allows for the correlation
of the studied Eocene and Oligocene sections
from the vicinity of Klesiv with the stratotypes of
the Kyiv Prydniprovia.

Based on the palynofacies composition, the
highest sea level in this area occurred during
the Kyivian (Bartonian) time. The deposition
of shallower marine sediments during the
Mezhyhirian (late Rupelian) time took place under
conditions of high hydrodynamics, complicated
by estuaries and river inflows (coastal-marine
environments). For the first time, the Oligocene
age of the overburden of the Vyry Granite Quary,
which exposes part of the Fedorivka paleodelta
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described by I.LA. Maydanovich [3], has been
substantiated. The transition from the shallowest
marine to semi-continental environments (up to
the formation of swamps and marshy forests)
in this area occurred during the Zmiivian (late
Rupelian) time. Based on palynomorphs, it is
likely that the fine-grained sands and silts from
the studied area are equivalent in age to the
fine-silted «zmiiv clays» [1] of the North Ukrainian
paleosedimentary province.

The research was conducted as part of the
program 0122U001698 (6541030; IGS NASU)
and during geological exploration for amber (LLP
«DRIV GEOn»).
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ON THE AGE OF THE NIKOPOL MANGANESE ORE DEPOSIT IN SOUTHERN UKRAINE
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This contribution concentrates on the history of study and new data on the Oligocene (Borisfen Formation) manganese
ore deposits of the Nikopol Basin (southern Ukraine) based on dinocysts, spores and pollen, foraminifers, and ostracods.
Based on the results of this complex biostratigraphic study, the time interval of the formation of ore layers was established.
Key words: palynomorphs, foraminifera, ostracods, Oligocene.

YTBOPEHHA OOHOro 3 Hambinbwmx y cBiTi Hi-
KOMONbCbKOrO  MapraHueBopygHoro  6acenHy
(HMB) Bigbynock y paHHbOMY OfirOLEHI B MeXax
wenbdoBo-fiTopanbHOl obnacti MOPCbKOro na-
neobacenny lNapareTic, npunernoi 4o NiBAEHHO-
ro cxuny YKpaiHCbKOro WwuTa, i y 4aci nos’a3aHe 3
KaNHO30MCbKO (anbnifiCbKOK) METANOreHi4HO
€noxoto.

OGpaHnn  BiocTpaTurpadiyHnn  NOLLYKOBUIA
KpUTEpin cnpssMoOBaHU Ha TOYHE BU3HAYEHHS
BiKY MiCLEBOro CTpaTtoHy (CBiTW, MiACBITH, ropu-
30HTY, TOLWO), AKMIA BMILLYE KOPWUCHY KOManuHy
NMEeBHOro 0CafoBOro baceriHy, Wwo copmoBaHuii
BMPOAOBX rMobanbHOi MeTanoreHiuHoi enoxm py-
OOYTBOPEHHS. Llein KpuTepin BU3Ha4ae He nuule
cTpaTurpadivyHe nonoXXeHHs MapraHueBopyaHOl
dopmaLii B oniroLeHoBOMY 0CagoBOMY PO3pisi
nisgHa YkpaiHn, ane i yac dgopmyBaHHA Hiko-
NoJSIbCbKOro pogoBuLLa MapraHueBol pyau Bigno-

BigHO [0 MixHapogHOl XpoHOocTpaTurpadiyvHol
wkanwu [12]. Lle pobuTtb MOXNMBUM SOCHIOXKEHHS
NPUYMHHO-HACHIOKOBUX 3B’A3KIB  (DOPMYyBaHHS
HikononbCbKOro MapraHueBopygHOro pogosuLa
3 rnobanbHUMK i perioHanbHUMK FEONOTIYHNMM
noaisiMM Ha MeXi eoLLeHOBOI | ONIroLeHOBOT enox
Ta Ha no4yaTky oniroueHy B Mexax [MapareTicy.

Y HMB noknagn mapraHueBoi pyau noe’sisa-
Hi i3 bopucdeHcbKo CBiTOW. B Mexax mapran-
LleBOpYAHMX POAOBULL, BOHA Mae MOTYXHICTb Bif
Kinbkox MeTpiB go 15-20 m i Ginblwe, cknageHa
nigpyaHUMK (rMaykoHITOBI, iHOAI FMMHUCTI MiCKK
Ta aneBputn), pygHuMM (OKCuOHi, kapOoOHaTHI
Ta 3MillaHi TUNM MapraHueBux pya) i HagpyaHu-
Mu (rmuHKn 6e3kapboHaTHi) BepctBamu. HO.I. Ce-
niH [8] ui BepcTBM 06’eOHAB y TOKMALbKY CBITY,
I.B. MNaci4yHnin [6] onncas X SK HIKOMOSIbCbKY CBi-
Ty. Po3BUTOK nornsagis Ha cTpaTtudikadito oniro-
ueHoBuMx Bigknagie lliBHiYHOro lMNpuyopHomMop’s
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Ta Npunernoi YacTuHU YKpalHCbKoro wurta (B
T.4. ©opucteHCbKy CBITY) OeTanbHO BuUKNage-
Ho y poborTi T.C. PabokoHb [11]. Ha cborogHi, 3a
NIaHKTOHHUMK Mikpodoocuniamu ctparturpadiy-
He MOoNOXeHHS 6opMCcEeHCBKOT CBITU BU3HAYEHO
Ha piBHI HMKHBOI YaCTUHW PHONESIbCLKOro Spycy
B MeXax 30HanbHOro iHTepBany HaHOMMAHKTOH-
Hux 30H NP21 (4actkoBo)-NP22, anHoumcToBmx
30H Phthanoperidinium amoenum/Wetzeliella
symmetrica—\Wetzeliella gochtii (HmxHs yacTnHa),
30HM P18 nnaHKkToHHMX hopaminidep [7, 11].

Hamun Oyno npoaHanizoBaHO maTtepianu 3a
OKpEMUMM rpyrnam MiKpogoCusin, a Takox npo-
BeJEeHO NarieoHTOSNOrIYHI OOCHIQKEHHA 3pa3skiB
nopig 3 NiapyoHux, PYaHuX i HaapygHUX BepCTB
LLleBueHkiBCcbkoro Ta OnekcaHapiBCbLKOro Kap’e-
piB HMB.

Pesynbmamu. TManiHocTpaTturpadoia Bigkna-
AiB Opyrol nofoBWHKU naneoreHy niBgeHHoro Ta
nisgeHHo-cxigHoro cxuny YL Big noyatky 1960-
X pokiB 6a3yeTbCA Ha OaHWX BUBYEHHS MUMKY
Ta Crop HaseMHUX POChuH. [laniHonoriYHUM
METOLAOM I'PYHTOBHO AOCHI4XEHO Bigknagwn oni-
roueHy Npn4YOpHOMOPCHLKOT 3anagnHn, a TakoX
niBOEHHOro Ta NiBOEHHO-CXigHOro cxunie Ykpa-
THCBKOrO LWMTa Y BENUKIN KiNbKOCTI CBEPAT0BUH.
[oseaeHo, wo unmnsHebkun CrK xapakTepuaye
BigKknaam 30HM dopamiHidep Spiroplectarnmina
carinata oligocenica BepxHbOi nigceiTn Gopwuc-
doeHcbKoT cBiTh [1-5].

docunizoBaHi peLTKNn OpPraHikOCTIHHOMO Mi-
kponnaHktoHy (OMI1) — uuctn gumHodnarensr,
3eneHi BogopocTi, akputapxm — y HMB paHiwe
Mamxe He BMBYaANUCb, NKLLIEe 3a3Havanacb iXHS
NPUCYTHICTb Yy NaniHONoriYyHMx mavueparax. Hamu
BepLle OTpMMaHO AdaHi npo kommnnekcu OMI
i3 Bigknagis, WO MICTATb pyaHi noknagun. Y nig-
pyoHOMY TOPU3OHTI BuABNeHO komnnekc OMIT,
XapaKTeEpPHUA AN paHHbOrO OfiroueHy (AuMHO-
umctoBa 3oHa DP13 Wetzeliella gochtii). Han-
OinbLy nogibHicTb BiH Mae 3 komniiekcom OMI
3ybakMHCbKMX BEpPCTB/TOBW nnaHopbenoBoro
perioapycy lNiBaeHHOT YKpaiHK, a TakoX 3 Mexu-
ripcekum komnnekcom OMI TliBHiYHOI YKpaiHu
[9]. Komnnekcn OMI i3 96ny4HO-3eneHoi rmnHn
HaapyAHOro ropu3oHTY Ta 3 MPOLUAPKY MMWHU B
pyoHoMy wapi 3a OMI1 kinbkicHoO MeHLW Garari,
ane B UinomMy nogibHi nigpyaHomy.

dopamiHidbep 3 oniroueHoBUX Bigknagis
HMB pocnigxyBann M.B. Apueea, €.4.Kpaeea,
FO.M. HikitiHa, H.I. CaBeHko. Humu goseaeHo,
Wo Komnnekcn cpopamiHibep 3 pyaoBMICHUX
BiKNadiB BiANOBI4ATb MiXKperioHasnbHiA 30Hi

6eHTocHMX hopamiHidhbep Spiroplectarnmina oli-
gocenica CxigHoro lNaparerTicy [10].

Hanbinblw rpyHTOBHI npaui, NpUcBSYeEHi Bu-
BYEHHIOOCTpaKo OfiroueHy (HiKoMmorbCbKoro
ropmnsoHTy) [MiBHiYHOrO lMpmnyopHOMoOp’s | npwu-
nernoro cxuny YKpalHCbKOro uwmta Hanexarb
B.l. LWepemerTi [10]. 3a cyyacHMMKU ysABMEHHS-
MW KOMMJIEKC ocTpakod nnaHopbennosoro pe-
riosipycy HWXHbOro oniroueHy lliBoeHHOI Ykpa-
THM Bignosigae 3oHi ocTpakog Cuneocythere
marginata [4].

KomnnekcHi GiocTpaturpadiyHi  gocrigKeH-
HA OalTb MOXIMBICTb Oinbll TOYHO BU3HAYUTU
yac noyatky popMyBaHHS pyoHUX BEPCTB i Tpu-
BanicTb iX HakonuyeHHsa. BoHn noe’asaHi 3 60-
pPUCEHCHLKOK CBITOH, Yac dOPMYBaHHSA SIKOI -
Big, Mexi eoueHy/oniroueHy (~ 34 MIH pokiB) Ao
Mexi 30H HaHonnaHkToHy NP22/NP23 (~ 32 mnH
pokiB). BepxHs niaceita 6opncdeHCHKOI CBITH,
sika MICTUTb MapraHueBOpyAHUA Lwap, novana
dopmyBaTUCb MiCNs 4acy, O3HAYEHOrO MeEXeH
30H NP21/NP22, T06T0 He aaBHiwe 32,8 MInH po-
kiB. OTxxe, YacoBuWI NPOMiXKOK DOpMYyBaHHS Map-
raHueBopyaHoro wapy Hikononbcbkoro 6acenHy
CTaHoBUTb Big 32,8 0o 32 MINH pokKiB (paHHil oni-
roueH, 3rigHo [12]).

Po60oTy BUKOHAHO 3a MPiIOPUTETHOIK TEMOHO IH-
CTUTYTY reornoriyHmx Hayk HAH Ykpainn «Ctpa-
TeriyHa MiHeparibHa CMpOBUHa A4 BiQHOBIEHHS
€KOHOMIKM YKpalHu: aHani3 pecypcis Ta 3anacis,
po3pobKa KpMUTepIiB MOLIYKY AN HAPOLLYBaHHS iX
MiHepanbHO-CMPOBUHHOT 6a3m» (0123U100855).
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BUKOPUCTAHHA METOAY NANEOKNIMATUYHUX PEKOHCTPYKLIA COEXISTENCE
APPROACH (3A AAHAMU CNOPOBO-MUNIKOBOIO AHANI3Y) AnNd nobyaoBuU
KNIMATOCTPATUTPA®IYHOI MOAESI OJNIIFOUEHY MPUYOPHOMOPCbLKOT 3ANAOUHN

USING THE COEXISTENCE APPROACH METHOD OF PALEOCLIMATIC
RECONSTRUCTIONS (ACCORDING TO THE DATA OF SPORE-POLLEN ANALYSIS)
TO BUILD CLIMATE-STRATIGRAPHIC MODEL OF THE OLIGOCENE OF THE BLACK
SEA DEPRESSION

B.HO. OyakoBcbKkum
V.Y. Ochakovskyi

IHcTUTYT reonoriyHmx Hayk HAH Ykpainwn, Kuis, Ykpaina; ochak76@gmail.com
Institute of geological sciences of the NAS of Ukraine, Kyiv, Ukraine; ochak76@gmail.com

A comparison of available paleoclimate reconstruction methods based on the data of spore-pollen analysis was carried out.
The results of paleoclimatic reconstructions of the Oligocene of the Black Sea depression by the Coexistence Approach
method are given. The application of this method for building a climate-stratigraphic model using the example of the

Oligocene of the Black Sea depression is described.

Key words: palynology, Oligocene, Black Sea depression, climatostratigraphy.

[ManeoknimaTtonoria € BaXnMBMM CyYacHUM Ha-
NpPSAMOM HayKOBUX AdocrigkeHb. BoHa gos3sonse
BIATBOPUTU KMiMaT MUHYMOro, BUSIBUTU 3aKOHO-
MIPHOCTiI MOro 3MiHK, Kpalle 3po3yMiTU YMOBW i
npouecu ceguMMeHTaLii, a TakoX Cnpusie Bupi-
WEeHHI cTpaTturpadiyHnx 3aegaHb. Okpemuii
METOOOMNOMYHUI  HanpsM  NaneokniMaTn4HuX
PEKOHCTPYKLiA I'PYHTYETLCSA Ha pesynbrarax
CMOPOBO-MUIKOBUX AOCHIIKEHb, SIKi € BaXIUBU-
MU Ang naneoreorpadivyHnX, NaneoekosnoriyHmx
JocnigxeHb Ta gonomMaraloTb Npu nowykax pis-
HOMaHITHUX KOPUCHUX KOMarnwH.

Y ppyrin nonosuHi XX — Ha no4vatky XXI cT.
BMKOPUCTOBYBABCS METOA NaneokniMaTU4HuX
PEKOHCTPYKLIN 3a 4aHMMW NaniHonoriYHmx gocni-
DKeHb, po3pobrieHun B.IM. Mpuuykom [1, 2]. BiH
[03BOMISIE OTPUMATU 3HAYEHHST OBOX KniMaTtuu-
HUX MapameTpiB: cepegHboi TemnepaTypu Hau-
Tenniworo Micausa poky (NMUnHs) Ta cepeaHbol
TemnepaTypu HaMxorO4HILLOro MiCsiLs PoOKy (Ciy-
HA). MeTop 6yno po3pobreHo A5l PEKOHCTPYK-
Lii knimatiB ronoueHy, NpoTe aBTOpPU BBaXanu
KOPEKTHMM MOro 3acTOCyBaHHSA Bif roroueHy 4o

oniroueHy. [nsg cyyacHoro piBHS AocChigKeHb
KiNbKICTb  KNIMaTUYHUX MNapameTpiB, 3HaYeHHS
SAKUX OTPUMYETBCA UMM METOAOM, 51 BBaXKal0 He-
O0CTaTHbO. BukopuctaHHa metoay ycknagHioe
BiACYTHICTb Ha JaHuK Yac JOCTyny OO NepBuUH-
HUX OaHuX (eTanoHHUX KriMaTorpam KOHKPETHMX
TaKCOHiIB).

Opyrun nowmpeHnn metoq po3pobreHo Ko-
NeKTMBOM ppaHLy3bkux gocnigHukie [8]. BiH €
YMCENBHO-CTATUCTUYHNUM. 1Oro OCHOBHUI MPUH-
UMN nonsrae y 3HaxoKEeHHI HaniMOBIPHILLOro
KnimaTtm4yHoro gianasoHy (most probable climatic
range) iCHyBaHHSA CYKYMHOCTi TakKCOHiB POCIIVH
(CIK) 3a yotupma kniMaTU4HUMK NapameTpa-
Mu: T_— cepedHs TemnepaTypa HanxonoAHILLIOro
micaua poky (ciuHa); T — cepedHs Temnepary-
pa HanTenniworo MicAus poky (nunHa); T, — ce-
peaHbopiyHa Temneparypa; P, — cepefHbopiYHa
KinbkicTb onagis. Hepgonikom metogy € AeLlo
yCKIMagHeHW npouec nigpaxyHKy, Lo KOXHOro
pasy BUMarae OKpemMoro BpaxyBaHHSA HU3KK MeB-
HUX 40AAaTKOBUX (haKTopiIB.

HariHopmMaTUBHILWLMM | HannonynspHiWnm
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Ha gaHun 4Yac € meton Coexistence Approach
(CA), pospobnennn . Moccbptorepom Ta
T. YTewepowm [10]. CyTHiCTb mMeTOoQy nonsrae y
3HAXOKEHHI iHTepBany CYMICHOroO iCHyBaHHS
(Coexistence interval) kKoMnnekcy TakCOHiB.

Ha nepwiomy etani CTBOpeHHS KriMartocTpa-
TUrpadpivHOI MoAeni MHOK Afs KOXHOro gocni-
mxeHoro CIK cdhopmoBaHO Habip TakCoHiB, Ans
KOXHOTO 3 SIKMX 3HaNAEHO HANBNKINIA iICHYHOYNIA
BignoeigHuk (Nearest Living Relative, NLR-Tak-
COH). [1ns1 ubOro MHOK BUKOPUCTOBYBasnach 6asa
naHux The Palaeoflora Database [11]. B npoueci
pocnimpkeHHs 6yno BMKoOpUCTaHO 34eb6inbuoro
TaKCOHW POAOBOro paHry. BukopuctaHHa Takco-
HIiB HWXXYOro paHry (cekuii, Bugu, nigengun) ang
KMiMaTUYHUX PEKOHCTPYKLIN OniroLeHoBOro 4a-
Cy 91 BBaXat HeJoUifTbHMM, OCKINbKN He 3aBX-
ON MOXHa BMEBHEHO CMiBBIAHOCUTU HaMONMKJi
peueHTHiI BignosigHunkn (NLRs) BugoBoro piBHS 3
BMOamu, Lo iCHyBasnum B OfiroLeHoBMIM Yac.

Ha gpyromy etani gocnigxeHb MHOK 3Hange-
HO iHTepBanu cymicHoro icHyBaHHs (Coexistence
Interval) 3a kOXHMM i3 ceMn KniMaTUYHUX Napa-
METpIB: cepeaHbopidyHa Temnepatypa MAT, ce-
penoHst TemnepaTtypa HanxOonogHIWoro Micsaus
(ciunsa) CMT, cepegHsi TeMnepartypa Hautenni-
woro micausa (nunHs) WMT, cepegHbopivHa Kinb-
KicTb onagie MAP, kinbKiCTb onagiB ynpogoBX
HavBonoriworo micausa HMP, kinbkicTe onagis
ynpogoBX Hauncyxiworo micaua LMP, KinbkicTb
onagis ynpoaoBx Hautenniworo micaua WMP.
IHTepBan CyMICHOrO iCHyBaHHS BM3Ha4aeTbCA
sk Habip Hanbinbworo ymncna NLR TakcoHiB, uni
Jiana3oHn TonepaHTHOCTI cniBnagatTb (xo4ya ©
4acTKOBO).

BuxigHnmu gaHumn ansi npoeBegeHHs gocni-
DXKEHHS cnyrysanu pesynstat CnopoBO-NuIi-
KOBOro ananidy oniroueHy [Npuy4opHOMOPCHKOI
3anagmHn: CIIK  HmxHboOOpuCchEHCHKOI  nia-
CBITU (HWXKHSA YacTMHa 30HKM Spiroplectammina
carinata) 6opucdeHcbkoi caitn [3]; CIMK Bepx-
HbOBGOpUNCAEHCHKOT MIACBITU (BEPXHA 4YacTuHA
30HM Spiroplectammina carinata) 6GopucdeH-
cbkoi cBiTu [3]; CIK, oTpuMaHuii 3 MOMNOYaHChKOT
Ta Ciporo3bkoi CBIiT (ocTpakogoBi BepcTBu) [3];
Ciporoabkui CIK [6]; AckaHincbkmin CIIK [5, 6];
lMNopHocTaiecbkmi CIK [5, 7].

OTXe, MHOKW BrepLle OTPMMaHO 3HaYeHHs
cemMu KniMatnyHMx napametpiB oniroueHy [liB-
OeHHoi YkpaiHm metogom CA. Knimat moxHa
cxapaktepmsyBaTh K TenrornoMipHUIA NOMIpHO
BOSIOrMM, 3 CYXMM JIITOM Ta BUPaXXEHOK 3MiHOK
KiTbKOCTi onafiB NpoOTSIrOM POKY (CE30HHICTHO)
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[4]. Makcumym onagiB npunagae Ha BECHSIHO-O-
CiHHIV nepiog poky. 3a knacudikauieto KeonneHa
[9] uen knimat moxHa BigHecTn oo Tuny Csa.

Y cepeauHi oniroueHy (MOMOYaHCLKMA 4ac)
3acpikcoBaHO eni3oq MOMITHOMO MOTENAIHHA Ta
OCYLLEHHSA TOBTO NOCUMNEHHSA KOHTUHEHTaNbHOCTI
knimaty (nigeuweHHa MAT ta HMP, 3meHLeHHs
LMP ta WMP). BiH CMHXPOHI3yeTbCA 3 NepiogomM
HaAMMEHLLUOro PO3BUTKY MOPCbKOro 6acenHy Ha
TepuTopii NprnyopHOMOpPCLKOT 3anagmMHMB Oniro-
LIEHi.

Ha TpeTboMy eTani MHOK MnaHyeTbCs aHarni3
AaHUX Ni3HbOEOLIEHOBUX, pPaHHLOMIOLEHOBUX
CIK, reHepani3auis OTpMMaHWX pesynbTaTiB
Ta CTBOPEHHS KrimMaTtocTpaturpadivyHol moaeni
Ni3HbOro eoLEeHY-PaHHLOIO MiIOLEHY NiBHOMI Ta
niBoHsa YKpaiHW: HA OCHOBI MacuBy 00OYMUCIIEHMX
3Ha4YeHb KOXXHOrO 3 NapameTpiB KnimaTy a5t KOX-
HOro OXapakTepu30BaHOrO CMOPOBO-MUIKOBUM
KOMMSIEKCOM XPOHOCTpaTurpacdiyHoro iHTepeany
Ni3HbOro eoLEeHY-PaHHLOIO MIOLEHY MNiBHOMI Ta
niegHsa Ykpainm , 6yge nobygosaHo 14 (7 knima-
TUYHUX paKTopiB, 2 perioHn) giarpam-intctpa-
Lin 3MiH KnimaTy, a Takox rpaduik 3aMiHK cepeg-
HbOrO 3Ha4YeHHS KOXHOro napameTtpy Krimary.
CtBOpeHa knimatocTpaturpadivyHa Moaernbs 3mMo-
Xe cnyryesatu A4O0aTKOBUM iHCTPYMEHTOM CTpa-
TUrpadgiyHoro noginy BepXxHbOEOLEH-HKHBLOMI-
OLIeHOBUX BigKknaaiB niBHOYI Ta NiBAHS YKpaiHu

Po6oTy BMKOHaAHO 3a OHODKETHOK TEMOKO
«Po3pobka Ta anpobauis ctpaturpadiyHoi Mo-
aeni ocagoBux bacenHiB naneoreHy, HeoreHy Ta
KBapTepy YkpaiHuy (gepXaBHUIA peecTpauiiHuii
Homep 0122U001698).
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KYANbHULBbKWUWU PEFMOSAPYC EBKCUHCbKOT OBNACTI CXIAHOIO NAPATETICA

(B MEXXAX NIBAEHHOI YKPATHM)

KUYALNIKIAN REGIONAL STAGE OF THE EUXINIAN AREA OF THE EASTERN
PARATETHYS (WITHIN SOUTHERN UKRAINE)
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The Kuyalnykian regional stage of the Euxinian of the Eastern Paratethys is described for southern Ukrainian deposits.
Key words: the Kuyalnykian regional stage, the Euxinian basin, the Eastern Paratethys, southern Ukraine

MoymHaoum 3 gpyroi NosIOBMHMN MOHTUYHOIO Yacy
(~5,65 mnH p.), EBkcnHCcbKka Ta Kacniicbka 06-
nacti CxigHoro [MapaTteTica i3ontoBanncb ogHa
Bif OAHOI (i TiNbKM Yac Big 4Yacy manu B3aeMHe
NMPOHMKHEHHS BOA), B HUX PO3BUBanvCb BNAcHI,
oKkpeMi naneobacerHn — KiMepincbk1i Ta Kysinb-
HUUbKMA B EBKCMHCBLKIM obrnacTi, Ta «npogyk-
TUBHA cepis» i ak4arnnbcbknii — B Kacnincbkui
obnacTi, ge Bigknaganucb pisHi TMNM ocagkis
Ta icHyBanm cBoepigHi komnnekcu Giot [1, 15,
18, 19, Tta iH.]. TUM HEe MeHLU, B Pi3HUX penak-
Ligx odilinHOI cTpaTurpadivyHol CXeMn HeEOreHy
CxigHoro [Maparertica [11, 12, 18] gnsa nnioue-
Hy nicnsakimepicbkoro yacy Oyno BCTaHOBMEHO
€OMHUIA akdarnsibCbKU periosipyc, xoda B Tek-
CTOBMX YaCTUHAX 3a3Hayanocb, WO KYSNbHUK
€ CaMOCTIHUM OacerHOM, SIKMI iCHyBaB OLHO-
YacHO 3 ak4arunbCbkMM. B odidinHin ctpatm-
rpadoivHin cxemi HeOreHoBMX BigKnagiB YkpaiHu
[17 — apkyw: YKpaiHCbKUI LWKT] Len iHTepBan
BKA3aHO $IK «aK4yaruibCbKUM (KyANbHULIBKUN)»
periosipyc. OTxe, Ha CbOrogHi BiOCYTHIN y3a-
rasibHEHM ONUC KYSNbHULBKOrO periogapycy Ta
NOro 3aTBepXXeHHS Ik CaMOCTINHOI cTpaTturpa-
divHOT oanHuui cTpaTturpadivyHol cxemmn Heore-
Hy CxigHoro [MapaTeTica, xo4a AocnigHuKK Ta
reosiorn-3MOMLLMKA  BUKOPUCTOBYIOTb  TEPMIHMU

KKYSNBbHUK, KySnbHULbBKI Bigknagn, KysnbHULbKI
BEPCTBU, KySITTbHULBKWIA FOPU3OHT / apyc / perio-
SIPYC, KysiNbHULBKNIA 6acenHy» npu po34vneHyBaH-
Hi nnioueHoBuUX BigknagiB EBKCMHCBKOI obrnacTi
[1, 5, 6, 10, 18-20 T1a iH.]. HaBogmMmo y3aranb-
HEeHWI ONnC KYyANbHULbKOIo periospycy EBKCUH-
cbkoi obnacTi CxigHoro NMapaTeTica ons Bigkna-
niB iBoeHHOI YkpaiHu.

KysnbHuubkut peeiosipyc (KysiNbHMK,
Kuyalnikian regional stage). Hassa — Big Has-
B numaHy KysanbHuubkmuii nobnmdy m. Opgeca
(YkpaiHa). Aestop — TI.I. Mwuxannoscbkuin [9].
JlektocTpatotTun — po3pi3 6ina yctsa KpwkaHis-
cbKoi 6anku Ha y3bepexcki YopHoro mops [21].
KyanbHULBKUI periosipyc — eTan po3BuUTKy EBK-
cuHcbkoro bacenHa CxigHoro [NapaTeTica, sakun
XapakTepusyeTbCs eBpurasniHHMMM COMOHyBa-
TOBOOHUMM, MPICHOBOOHUMU Ta Ha3eMHUMU
KOMMMeKcaMn MOJHOCKIB, CONOHYBaTOBOAHUMM
Ta NPICHOBOOHUMM KOMMSIEKCaMn OCTpakon, Lo
iCHyBanu B NMMaHHO-MOPCbKUX cepefoBuLlax.
Y Bigknagax niBgHa YkpaiHu BiH po3ni3HaeTbCA
y pospisax [liBHi4HOro MpuyopHomop’s, lMiBHIY-
Horo [prasoB’s, NiBHIYHOT YacTuHKU KpnMmcbKoro
n-oea Ta KepyeHcbkoro n-osa. KOHTMHEHTanbHI
aHanorn INMMaHHO-MOPCbKMX BigKMagiB Kysasib-
HUUBKOrO BiKY (BMKOMHI I'PYHTW Ta necu) cro-
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cTepiraloTbCs Ha Ginbwi YacTuHi Kpumcbkoro
n-oBa, Ta y po3pisax pewTn TepuTopii, e 4acto
nepeLapoByOTbCS 3 NIMMAHHO-MOPCLKMMU Bifl-
Knagamu Ta MIiCTATb PELUTKM CcaBLiB (MepeBax-
Ho y [MiBHiYHOMY [NpryopHOMOpP'i Ta [MiBHIYHOMY
Mpnasos™).

HWKHA rpaHnuga  KysnbHULBKOIO  periosipycy
BCTaAHOBIOETLCS 3a MNOSIBOKO MOSOCKIB Dreissena
polymorpha polymorpha, Limnocardium lima-
nicum, Pseudocatillus vulgaris, Pachydacna
kujalnicensis, P. subkujalnicensis, Potomida
bielzi, Ebersininaia neustruevi, Unio pictorum ale-
xeevi, Unio kujalnicensis, U. chasaricus, Pachy-
dacna taurica, Viviparus subconcinnus, V. acha-
tinoides, V. achatinoides var.kujalnicensis, Me-
lanopsis ogerieni, M. bergeroni, Theodoxus punc-
tatolineatus, Parmacella novorossica, a TakoX
3a nosiBo0 kapboHaTHOCTI y Bigknagax [15, 20];
BEPXHSA rpaH1LUs — NOSABOIO Y BiKnagax MOSCKiB
pogie Digressodacna Ta Submonodacna [18].

KysnbHUUbKMA perioapyc (B Mexax NiBaHA
YKpaiHn) po3ginsaeTbCcsa Ha gBa perionig’ apycu:

— HwxHin perionig’spyc  xapakTepusyeTb-
cq 3MilLaHnMm KiMepiNCbKO-KYSSTbHULIBKAM
Komnrekcom MmontockiB (Dreissena theodorii
kubanica, Dreissena polymorpha polymorpha,
Euxinicardium skadovskense, Pachydacna kujal-
nicensis, Pseudocatillus vulgaris, Prosodacna
macrodon, Pliopleura pliopleura, Viviparus sp.,
Lithoglyphus acutus, Bythinia spoliata, Potomida
bielzi) (JliBobepexoka HwkHboro [Hinpa) [15]
Ta 36igHinum komnnekcom octpakog (Cyprideis
torosa litoralis, Ylyocypris gibba, Caspiolla
acronasuta, Loxoconcha guttata, Cytherissa
bogatschovi, Cypria arma, Candona fabaeformis)
(CxigHa yactnHa Kpumcbkoro n-oBa Ta 3axigHa
yacTtuHa KepueHcbkoro n-oea) [8, 20].

— BepxHin perionig’sipyc xapakTepuayeTbCcs:
BepcTBamun 3 Aktschagylia subcaspia (Bigkna-
AN 3 aK4arunbCbKMMU MOMCKaMn / TaMaHCbKi
BecTBM) — 3axigHa 4dacTtuHa [liBHi4HOro [Mpua-
30B’s1, cxigHa YacTuHa KprmcbKoro n-oea Ta niB-
HiYHO-3axigHa 4YacTuHa Kep4yeHcbkoro n-oBa);
THOM-O)KaHKOMCbKUMK BepcTBaMu (Bigknagn 3
Planorbarius corneus) — cxigHa 4yactuHa Kpum-
CbKOro M-oBa Ta MiBHIYHO-3axigHa YyacTuHa Kep-
YEeHCbKOro n-oBa; BepCTBaMu 3 nepeBaKaHHSM
Kapgiiga Ta KysnbHMUbKMM (MiMOMICOBO-40S0-
MICHUI) PAYHICTUYHUM KOMMIEKCOM ApPiGHMX
ccasLiB, BepcTBaMu 3 MNPiCHOBOOHMMWU BUAAMM
MOJSIOCKIB i MOOOMHOKMMW Yepenalukamn Kapgi-
io Ta opecbkMM (narypogoHTHO-MiMOMICOBWIA)
dayHictuyHnm komnnekcom (lMiBHivHe lMpuyop-
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Homop'sa Ta [MiBHiuHe [Mpras3or’st), a TakoX npu-
CYTHICTIO aK4yarnnbCbKMX BUAIB Y KOMMIIEKcax
KysinbHULBKMX ocTpakog, [7, 20, 23].

Y KyanbHULBKMX Bigknagax niBgHa YKpaiHu
BUAiNeHo Taki nitocTparturpadidni nigposginum:
3aMopcbKa CBiTa (LeHTpanbHa Ta cxigHa 4YacTtu-
HY Kep4eHCbKoro n-oBa) — Lie KysifbHUK B MOBHO-
My o00cs3i, cemicOoTKiHCbka cBiTa  (MiBHiYHO-
3axigHa YyacTtuHa KepyeHcbkoro n-oBa Ta cxigHa
yacTnHa KpuMCbKOro n-oea) — ue KysrnbHUK Ta
«Typivicbki BepcTu s.l.», BEpXHA YacTMHa bexTep-
cbkoi cBiTn (JliBobepexoksa HwkHboro [OHinpa —
CkapoBcbkmi Ta [ononpucTaHCbKUn p-HNU) — e
HWKHIA KySNbHUK, KyanbHuUbKka ceiTa (MMiBHiYHE
MpunyopHomop’a Ta [lliBHiYHE [NpuasoB’d, MiBHIY
KprMcbkoro n-oea) — Le BEPXHin KysinbHUK [2, 3].

Y KOHTMHEHTanbHWX aHamnorax KysanbHULb-
KOro periosipycy (fecoBO-TpyHTOBI dhopMallii)
BCTAHOBIIEHO narneoreorpadiyHi etanu (ropu-
30HTU / KNnimaTtoniTn) [2] ski 3a naneomMarHiTHUMK
Ta GiocTpaTturpadiyHMMn aHUMKM 3iCTaBMOTLCS:
SAPKIBCbKN?, KN3NT'SIPCbKUN? Ta 60orgaHiBCbKuM
— 3 paHHIM KysAnbHUKOM, CiBepcbkuin, Geperis-
Cbkui Ta 6Gepe3aHCbKniA — 3 Mi3HIM KYSIFIbHUKOM.

Bik KysinbHUUBKMX Bigknagis BCTAHOBEHO
y po3spizax pisHMX paunoHiB MiBOHA YKpaiHu 3a
naneomarHiTHMMu  gaHmmu.  [liBHiYHO-3axig-
Ha YacTuHa Kep4eHCbKOro m-oBa: HWXHA Mexa
KysiTbHULBKOTO periosipycy 3,6 MiH pokiB (cnien-
ajae 3 rpaHuueto naneomMarHitHmx enox [ifnb-
OepT-laycc); BiK paHHbLOrO KysinbHUKy 3,6-2,59
MIH p. (enoxa [ayc, BepxHsa rpaHuus Gnuabka
00 rpaHuli HeoreHa-kBapTepa 2,58 MIH p.); BiK
BepcTB 3 Akischagylia subcaspia — B giana3oHi
~2,595-1,925 mnH p. (o enisogy Onayeen), Bik
TION-AXaHKoWCbknx BepctB ~1,925-1,780 mnH
p. (B mexax enizogy Ongysen) [16]. 3axigHa
yactmHa [liBHiYHOro [MprMyopHOMOP’A, FEKCTO-
cTpatoTun KysnbHUUbkoro periosipycy (Kpwka-
HiBCbKM po3pi3): ~2,43-1,900 mnH p. (nepeBa-
XaHHA Kapaiig, KysnbHUUBKUIA KOMMnekc api6-
HUX ccaBLiB, 6eperiBcbknii naneoreorpadivHmii
etan), ~1,900-1,610 mnH p. (nepeBaxkaHHA npic-
HOBOAHMX MOJIOCKIB, OAECbKUA KOMMEKC Apio-
HUX ccaBLiB, 6epe3aHcbkunin naneoreorpadiHni
etan) [2].

KysanbHULLKUI periogpyc € BiKOBUM aHasno-
FOM aK4yarmnbCbKOro Ta HU3IB anepOoHCbKOro
periosipycie y Kacnincbkin obnacti CxigHoro lNa-
pateTicy [11-14, 18], abo BignoBigae yacy gop-
MYBaHHS Mi3HbOT YaCTUHW «NPOAYKTUBHOI cepii»
Ta noyaTtKy anwepoHy, TaK SK BiK akdaruny mo-
Xe OyTu BU3HAHO KOPOTLIMM (OMBUCL OUCKYCItO
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y [24]). 3a kopensuieto 3 MiXKHApOAHOK CTpaTu-
rpadoivyHO LLKANoK KyAnbHULBKUIA PEriosipyc €
BIKOBMM aHaNorom n's4eHCbKOro sipycy — HeoreH
(HVXHIM perionig’sipyc KysinibHMKA) Ta renasbkoro
Sipycy — KBapTep (BEPXHilM perioniga’apyc Kysanb-
Huka) [14, 18, 25].
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The «direct» and «indirect» criteria for recognising the Neogene—Quaternary boundary in the Kuyalnykian of Southern
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[ONOBHOK METOK XpOHOCTpaTUrpadivHoi kna-
cudpikalii € BCTaHOBNEHHS iepapxii XpoHocTpa-
TUrpadivyHMX oguHULLL BCECBITHBOrO MacLuTaby,
sKa Cnyrye CcTaHOapTHO LUKanow Bianiky vacy
Ona gatyBaHHSA Ta ANs NOoB’A3yBaHHS BCiX nopig
y BCbOMY CBIiTi 3 MfaHETapHOK reosiorivyHoko ic-
TOpi€l; yCi OANHULI CTaHOAPTHOT XpOHOCTpaTU-
rpadiyHoi iepapxii TEOpeTUYHO € BCECBITHIMU
3a NPOTSXKHICTIO, SK i TXHi BiANOBIOHI MPOMIDKKK
yacy [12, a Takox https://stratigraphy.org/guide/
chron]. OTxe, MikHapogHa cTpaTturpadgiyHa
(XxpoHocTpaTurpadiyHa) wkana (MCLU) € eta-
FNIOHHOK  NOBanbHOK  LIKANoK  reororiyHoro
Yyacy, MIiCTUTb 3ararnbHi (NnaHeTapHi) cTpaturpa-
diyHi nigpo3sginu, Wwo BigobpaxkatoTb 3aKOHOMIp-
HOCTi NOCMiJOBHOMO PO3BUTKY MaHeTn (TobTo iX
rpaHuLi BCOOAN CUHXPOHHI), BUAOINAOTLCS, BCTa-
HOBMIOKOTBCS Ta iAEHTUMDIKYIOTLCA Ha OCHOBI Ya-
cy ix pbopmyBaHHA. MCLU patudikyetbes MikHa-
pogHoto KoMmicieto 3i cTpaTturpadii International
Commission on Stratigraphy (ICS) Tta po3mi-
wyetbca Ha cauti kowmicii (https://stratigraphy.
org). [Ons cTaHOapTHUX TrpaHULb-CTpaToTUNIB
niapo3ginis - MikHaApoOHOT  XpoHoCTpaTurpadi-
HOT LUKanu 3anponoHoBaHO TepMiH «Toyka rno-
BanbHOro crpatoTuny rpaHuui» — aurn.: GSSP;
MixxHapogHa komicia 3i cTpaturpadil € opraHom,
BignoBidanbHMM 3a KoopauHauilo Bubopy Ta
3atBepakeHHs GSSP oanHuub MixHapogHoi
CTaHOapTHOI rnobarnbHOi XpoHocTpaTurpadivyHol
(reoxpoHonorivHoi) wkanu [12, a Takox https://
stratigraphy.org/guide/chron].

paHuusA HeoreHy—kBapTepy (SK i BiNbLICTb iH-
LLUMX XpOHOCTpaTUrpadiyHmX rpaHunLb) HeogHopa-
30BO 3MiHIOBasna CBOE MOSIOXKEHHS, L0 NPU3BOAM-
1o Ao 3MiH cTpaturpadiuHmx o6’eMiB LMX cUCTEM
8 MCLU. BignosigHo, B perioHanbH1UX cTpaturpa-
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divHMX LWKanax 3MiHoBaBCS Habip NeBHUX APYCiB
(periosipyciB) WO Hanexanu o Tiel Yy iHWol cuc-
Temu. 3okpemMa B cTpaturpacpiyvHin Lwkasni HeoreHy
CxigHoro lMapaTteTicy 40 NOHWXEHHSA L€l rpaHuLi
00 1,6 MIH p. anwepoHcbkui perioapyc CxigHoro
MapaTeTicy ByB BKNOYEHUIN 4O HEOTEHOBOIT CUCTE-
MM [5] i TiNbKM NicNa BCTAHOBMAEHHS rpaHuLL Ha piB-
Hi 1,6 MIH p. 1oro Byno BKMOYEHO Y YETBEPTUHHY
cuctemy [5, 6]. NepeHoc rpaHuui Ha piBeHb 1,806
MIH p. (B pe3ynbraTi aCTPOHOMIYHOI KanidpoBku
— amB. [10]) Tinbkn gewo yTOYHMB 1T NOMNOXEHHS
y cTpaturpadiyvHin wkani HeoreHy CxigHoro [Ma-
paTteTicy — «TPOXM BULLLE NOKPIBIIi ak4yarnibCbKo-
ro periosipycy». ¥ 2009 p. BMKOHaBYMI KOMITET
MixxHapogHoro coto3y reornoriyHux Hayk (IUGS)
patudikyBas nponosuito MixkHapogHoT KOMICIT 3i
cTpaturpadii Woao 3HWKEHHS MigoLwwBu YeTBep-
TUHHOI cuctemu/nepiogy o GSSP renascbkoro
apycy (B noro nigoLwsi), Wo BiANOBIAaE MOPCHKIN
ioToTonHin ctagii (MIS) 103, mae acTpOHOMIYHO
kanidposaHui Bik 2,58 MnH pokis [10], wo 6nmnse-
KuiA 0o rpaHuui mixx enoxamum Nayc-Matyama (2,59
MIH p.) [https://stratigraphy.org].

OTxe, 3 NOHWXKEHHSAM rpaHuLL HeoreHy—kBap-
Tepy Big 1,806 go 2,58 mMnH p. HaranbHUMK cTa-
NN MUTaAHHA BCTAHOBMEHHS Ti MONOXEHHS BCe-
peaunHi akyarmnbcbkoro periosipycy Kacnincbkoi
obnacTi Ta KysnbHUUBLKOro periosipycy EBKCUH-
cbKol obnacti CxigHoro MapaTeTicy Ta HasBHICTI
KputepiiB 4ns i po3nisHaBaHHS B UUX Bigknagax
[4, 11]. Lle ocobnvBo BaXxnmBo 4115 reofnoriyHoro
KapTyBaHHS, OCKifNlbKM OOHa YacTuHa LmMX Bigkna-
AiB NULLAETbCHA Ha LOYETBEPTUHHUX rEONONYHUX
KapTax, Todi sk iHwa mae 6yTu nepeHeceHa Ha
YETBEPTUHHI reONOriyHi KapTu.

Ha cborogHi, eanHnin «npsaMuiny Kputepin ans
po3ni3HaBaHHS TrpaHULi HeoreHy—kBapTepy B
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KySITbHUKY NiBOHA YKpalHW — naneomarHiTHi ga-
Hi, OTPUMaHi B KySNIbHULIbKMX Bigknagax MiBHiY-
HO-3axigHol YacTnHM KepyeHcbKoro n-osa, e BO-
Ha BCTaHOBMEHa B NigoLwBi BepcTB 3 Aktschagylia
Ssubcaspia (Bigknagn 3 ak4armrbCbKMMM MOSHOC-
Kamu / TaMaHCbKi BepCTBM) Ta cniBnagae 3 rpaHu-
Lel HUXHbOrO—BEPXHLOIO KySSbHWKA, OCKINbKM
came Ha UpbOMy piBHi Oyna 3adpikcoBaHa rpaHuus
MK naneomarHiTHUMK enoxammn [ayc-Matyama
[7, 8]. Tob6TO, BiOKNAOM HWXKHBLOKYSAIBHULBKOIO
perionig’sipycy BigHOCATbCA OO HEOreHy (BEpXHin
nnioueH), a BEpPXHbOKYSANbHULIBKOrO — 40 KBapTe-
py (MNencTouen).

«Henpsami» Kputepil — naneomarHiTHi gary-
BaHHS BiKMNagiB 3 NIEKTOCTPATOTUNOBOIO po3pi3y
KysinbHULbKOTO periosipycy (KpwkaHiska, nobnmay
M. Opgeca), GiocTtpaturpadiyni gaHi (3a montoc-
Kamn, ocTpakogamu Ta ccaBusMW) Ta naneore-
orpadoiyHi etanu, BUAINEHI Y KOHTMHEHTaNbHUX
BidKMNagax, BiKOBUX aHanorax KysanbHuKa, He 403-
BOMSAOTb Came NPOCTEXUTU FPaHULIKD HeoreHy—
KBapTepy, ane AatTb MOXIMUBICTb BiAHECTU Ti UM
iHLWI BigKnaan pisHUX panoHiB niBaHA YKpaiHu oo
HWXHbOro, abo [0 BEPXHBbOrO KyssibHUKA | BU3HA-
YNTU, AKi 3 HUX MatoTb MNiOLEHOBUN BIK, i, TUM ca-
MUM, MatoTb ByTW 3aKapTOBaHi Ha AOYETBEPTUH-
HWX reosioriyHMX KapTax, a siki MatoTb nencroue-
HOBWI BIK i, BIANOBIgHO, MalOTb KapTyBaTUCb Ha
YeTBEePTMHHUX reonoriYyHMX KapTax.

OTXe, 00 HWXHLOKYSITbHULBKOrO perionig’si-
pycy i, BignoBigHO, OO BEPXHLOrO MAiOLEHY
(HeoreH), Ha niBgHiI YKpaiHM BiQHOCATbLCS: HUX-
HS YacTMHa CeMICOTKIHCbKOI CBiTU (4O migowBu
BepcTB 3 Aktschagylia subcaspia) — niBgoeH-
Ho-3axigHa 4YacTnHa Kep4eHCbKOro n-oa, CXid-
Ha 4YacTtnHa KpMMCbKOro n-oBa; BEpPXHS YacTuHa
bextepcbkoi ciTh (JliBoGepexoka HmkHboro [Hi-
npa — CkagoBCcbkuii Ta [0NONPUCTaHCHLKUIA P-HI)
[3]. o BepxHbOKYSANBbHMLBLKOrO perionig’apycy
i, BignoBigHO OO MnencroueHy (KkBapTep) BigHO-
CUTbCS cepefHsl YaCTUHa CEeMICOTKIHCBbKOI CBIiTH
(3 nizowBw BepcTB 3 Aktschagylia subcaspia o
MOKpIBNi THOM-O)KaHKOMCbKNUX BEPCTB) — MNiBOEH-
Ho-3axigHa 4YactuHa KepyeHcbkoro n-osa [3],
KysinbHUUbKa cBiTa (MMiBHiYHe NpuyopHoMOp’st Ta
lMiBHiuHe MMpuasor’s, niBHi4 Kpnmcbkoro n-oea).
3amopcbka cBiTa (UeHTpanbHa Ta cxigHa 4a-
cTnHMn KepueHcbkoro n-oea) [2] Ha CbOrofdHi He
Mae kputepiiB gns ii 6inbw geTtanbHOro pos-

UreHyBaHHSA i B MOBHOMY 06cCs3i BigHOCKMTbLCS
A0 KySnNbHULBKOIO periospycy, a ToOMy rpaHuus
HeoreHy-kBapTepy B Hil NPOBOAUTLCH YMOBHO.
KOHTMHEHTarnbHI aHanoru KysansHuka, 3a sugine-
HMMM B HUX narneoreorpadivyHUMK eTanamu (ro-
pu3oHTamu / knimatonitamm) [1], 3 ornagy Ha Ha-
ABHI ManeomMarHiTHi JaHi, Ta KOMMNJ1eKCcn ccaBsLiiB
MOXYTb OyTW BigHECEHI: 4O HEOreHy (HUXXHbLOKY-
ANbHULBKANM perionig’apyc) — SIPKIBCbKUN?, Ku-
31n’ApPCbKNN?, BoraaHiBCbKMIA KNiMaToniti 1a o
KBapTepy (BEpXHbOKYANbHULIBKUIA perionig apyc)
— ciBepcbkuin, 6eperiBcbknin, 6epesaHCbkui Kii-
MaToniTu.
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NMPICHOBOAHA MANAKO®AYHA Y JIECOBUX TOBLLUAX 3AXOAY YKPAIHU

TA Ti NANIEOTEOrPA®IYHE 3HAYEHHSA

FRESHWATER MALACOFAUNA IN LOESS DEPOSITS OF WESTERN UKRAINE
AND ITS PALEOGEOGRAPHIC SIGNIFICANCE

P.A. Omutpyk, A.M. AunwinH
R.Ya. Dmytruk, A.M. Yatsyshyn
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Finds of freshwater fauna in loess strata are frequent. Some researchers believe this indicates that there was a water
origin (usually from rivers) for the deposits. According to our research, however, most of the malacofauna finds indicate the
existence of small water bodies such as puddles on the surface of loess-soil deposits during their formation. According to
the malacofauna from the studied sections, we do not confirm the connection of soil formation processes with permanent

running watercourses.

Key words: mollusks, soil formation, loess, fresh-water deposits.

BnacHe necwu, Sk reHeETUYHUIA TUM KOHTUHEHTanb-
HUX YTBOPEHb, BiNbLUICTb AOCHIQHWKIB NOB’A3Y-
H0Tb 3 XONO4HMMMU BipidkaMu NenCToLEHY, B SKi
BigOyBanacb akymynsuis nunyBaToro marepiany
Ha MigBULLIEHMX AiNsHKax penbedy (Bogoginax).
Llen npouec BigbyBaBCs LUNSAXOM €0SI0BOI aKy-
MYISUiT Uy, SKUA 'Y BENUKIN KiNbKOCTI Hagxogu-
na 3 MaTepuKkoBMX NbOAIB Ta NPUITbOAOBUKOBMX
obnacTten, Lo 3aiManu BENUKI NioLLi B TOM Yac
Ha TepuTopii €Bponu. TakoX 3HA4YHA KiNbKICTb
Martepiany Hagxoguna 3 MOHWKEHUX [LiNSHOK,
30KpeMa pivykoBmMx onuvH. Cnig 3asHaunitn, Wwo
necu nicng €eorioBOro HarpoMagXeHHs 4acT-
KOBO 3HOCUIMUCb 3 BOOOMINbHUX AOINAHOK BHU3
CXunamu 3aBAsikM Tanum Ta AOWOBMM BOAAM,
dopmytouM B MigHMIOKSAX AentoBianbHi wnendu.
Y 3B’513KY 3 LM HaMu MPUMAHSTO FIECU BBaXaTu
€0/10BO-A€eNtoBianbHUMN YTBOPEHHAMMN.

IcTopia BMBYEHHA naneomanakodayHu ne-
ciB 3axigHoi YkpaiHm csarae 150 pokiB. Y po-
fboTtax GaraTbOX OOCNIAHWKIB, Y TOMY YMCHi Ha-
LWNX, Yy CKnagi BUABMNEHOI hayHM MOSIHOCKIB Ya-
CTO 3Haxogumo iHbopmaLito Npo BogHy dayHy
MontockiB. OKpeMUMM HayKOBUSIMU HaSBHICTb
BOOHUX hopM Yy cknagi dayHn TpaKTyeTbCH SiK
pesynbtaTr AisfIbHOCTI MOCTIMHO-TEKYYMX BO[ |
cami NecoBi TOBLLi BBaXKakTbCA antoBianbHUMU
3a MOXOMKEHHAM (3annaBHa dauia arntoBito).
OcobnnBO roCTPO NMUTAHHA CTOITb Y BUMAAKY,
SIKLLO N1eCOBU MaTtepian nuryeaToro rpaHyno-
METPUYHOIO CKMnagy BHU3 PO3Pi30OM 3MIHKETHLCS
anoBianbHUMKN YTBOPEHHAMM (MilLaHMMK, rpa-
BiIHO-rane4YHMKOBMMM, HKOMNN CYNilLaHUMU YK
CyrmuHucTMMin). Taka cuTyauis € TMNoBow Ans
Mepegkapnattsa Ta lNiBaeHHoro Moginns, ge Bo-

OOLiNbHI Ta po3TalloBaHi riNCOMETPUYHO HIKYE
OiNaHKn cchopmyBanuc 3a yyacTti [Hictpa, MNpy-
Ta Ta IXHiX YNCesibHMUX NPUTOK MPOTHArOM HEOreHY
Ta aHTponoreHy. TyT po3pi3 YacTo Mae HaCTYMHY
Oy[oBY: KOPiHHI (OOYETBEPTMHHI) YTBOPEHHSA Nne-
PEKPMBAOTLCS KiflbKaMeTPOBO (2—5 M, a iHKonun
M Ginblue) TOBLUEK arntoBilo, Ha SKiA 3andaraloTb
NecoBO-I'pPyHTOBI Bigknagn (noTyxHictio 20-30
M, @ iHkonu 1 Ginbwe). Joropn rpyboynamkosi
anioBianbHi Bigknaan pycrosoi dauii 3amiHto-
IOTbCS 3anfaBHOMY, SKi € NilaHo-NMNyBaTUMN 3a
CKSlaloM i Pi3HATbCA Bif NepekpuBaroymx fecis
NEBHUMUN XapakTEPUCTUKaMN (TEKCTYPHO-CTPYK-
TYPHUMMK, MiHeparo-neTporpadivyHUMmn, NaneoH-
TONOriYHMMMN, apXeOoNoriYHUMM TOLLO).

OgHieto 3 nepLumx pobiT, B AKil aKLEHTYETbCA
yBara Ha 3HaxO)XeHHi B f1IeCOBO-I'PYHTOBMX TOB-
Lax BenuKkol KiflbKOCTI BOOHOI dhayHW, € npaus
M.A. TyTkoBcbkoro «llocnetpetnyHble o3epa B
ceBepHoM nonoce BonbiHckon ry6epHum» [9].
[ocnigHuk 3BepTae yBary Ha BigMiHU MK OKpe-
MUMMK TUNamu necis. 3okpema B TUMNOBOMY Na-
NeBOMy HellapyBaTOMy FeCi, SIKUA MOLUMPEHUI
Ha BogoAdinax BOrMHCBLKOT BUCOYUHU, NPUCYTHS
«JlecoBa» hayHa MOSHOCKIB, 40 CKragy siKol BXO-
OATb XOSTIOAOCTINKI Ta LUMPOKO PO3NOBCHAXKEHI
dopmu. NpoTe nogekyan, 0cobrmBo B MOHMKEH-
HAX penbedy, TpannsieTbCsl Nnec ciporo Ta Gna-
KMUTHO-CIPOro KOnbopy (OrfeeHun), 4acTto wapy-
BaTUi, O5151 IKOro TUNOBUMUW € BOAHI cTarHOMinb-
Hi BMAOM MontoCKiB. Ha aymky aBTopa, Necosun
mMatepian y uux Bunagkax akymyrnioBaBcs Ha
Nepes3BONOXEHNX OiNAHKaX, WO BM3Ha4yano noro
30BHILLHIN BUMMS4 i cknag dpayHu.

e ogHieto poboTtoto nepwoi TpetnHn XX-
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ro CTONITTS, B SKi NPUAINSAETLCS 3Ha4YHa yBara
dayHi montockiB € «lloginbcbki eTtogn» HO. TMo-
nsaHcbKoro [7]. Hum BMAaineHo Kinbka TuniB necis,
30KpeMa «nepexigHuin», Gk TpannseTbCcs npu
nepexoai Big antoBianbHUX YTBOPEHb 40 «TUMO-
BUX» neciB. «llepexigHnin» nec Big3Ha4YaeTbCs
LapyBaTiCTH, OFNEEHICTHO, ONiLaHEHICTIO, B HbO-
MY 4YaCTO NPOCTEXYETbCH 3B’S130K i3 antoBiEM, L0
3ansrae Hwx4e. Llle ogHieo necoBoko BigMIHOK
Bil «TWUMOBOrO» € «3MMIMHEHUN (BiABaMHEHUN)»
nec, sIKMM BKasye Ha eTtanu NoTensiHb B Yac Ha-
rpoMaXeHHs necoBoro marepiany. B o6ox 3ra-
OaHuX Tunax NeciB TpannsTbCsa BOAHI dhopMK
MOJIOCKIB, O BKa3ytOTb Ha iICHYBaHHSA TMMYaco-
BUX BOOOMM Mif Yac oOpMYBaHHS LINX YTBOPEHD.

IHpbopMaLiss Nnpo 3HaxigkM BOOHMX BUAIB Y
necax € y pobortax iHLWMX OOCMiQHUKIB, 30Kpema
J1. IyHrepcrayseHa (oco6nmBo ujikaBi gaHi CTocy-
toTbca MpugHinpor’st), M. KyHuui, . MenbHu4y-
ka, M. Beknunya, I. IBaHOBOI Ta iH. [4-6].

Takox 3a uen 4ac BMXoOunM HeogHOpPa3oBO
poboTH, B AKMX Jlecu, 0COBMMBO SIKLLIO BOHU 3a-
NAaratoTb Ha antoBianbHUX YTBOPEHHNAX ([HicTep i
MNOro YmcenbHi NPUTOKK, pPivkn BonmHCbKOI BUCO-
YMHM TOLLO), TPAKTYHOTbCA AK BNacHe antoBianb-
Hi YTBOPEHHs (3annaBHa doauist). Mpn uboMy He
3p03yMinUM € Npupoda TaKuUX «arnoBianbHUX»
TOBLL, OCKIifIbKM TXHi NOTYXHOCTi csratoTb 10 M i
GinbLUe, BOHM YaCTO NepeLLapoByOTLCA BUKOMHU-
MU I'pyHTamMu (r'pyHTOBMMK koMnnekcamm) [3, 8].

3a yac gocrnigpkeHb Hamu B JIECOBO-I'PYHTO-
BMX TOBLUax GaraTopa3oBo BUSIBNEHO BOAHY da-
YHY MOMKCKIB. | nvwe B KinNnbKoxX Bunagkax ma-
nakodayHy MoxHa Byno TpakTyBaTu K TaKy, Lo
Mae€ BiAHOLLEHHSA A0 antoBianbHUX YTBOPEHb. Ta-
K11 BUNagoK Hamu 3adpikcoBaHo y po3pisi Ckana
Moginbcbka (VI Tepaca 36pyya-[HicTtpa), ae 3a-
nraBHUI antoBin NUIyBaToOro ckragy nocTynoBo
3MiHOBaBCA necamu. B micui nepexoagy Hamu Bu-
SIBMEHO 9K HaseMHy bayHy, Tak i BogHy. Y cknagi
OCTaHHbLOI 3BepTac Ha cebe yBary 3Haxigku Mi-
crocolpia sp. i Valvata piscinalis MUll., aki € peo-
dinbHUMN hopmamm [2].

MomibHy cwuTyauito 3ycTpidaemo B po3pisi
Meoxunbix (gonuna MNa. byry), oe 3annaeHi yTBo-
PEHHS1 3MIHIOITLCS €0OBO-AENI0BIanbHUMK Te-
camu, 3a paxyHOK 4oro nepexigHa nadyka Mictutb
peodinbHi dopmu (niTornidpycn i Teogokeycn) [1].

Takoro > Tuny nepexogu Big antosito 4O ae-
panbHUX YTBOPEHb BUSIBAIEHO HaMW B PO3Pi3i
BEPXHbOMMENCTOLLEHOBOI MUKYIMHCLKOI Tepacu
Konogiis (MpuropraHceke lNepegkapnatrts). Tyt
crnocTepiraemMo 3MmiHy 3anfnaBHOI auil antoBito

CTapuyHo (NpeacTaBneHa BUKOMHMM TOpdhom),
sika BMLLE MO pO3pi3y 3MIHIOETHCS flecaMn 3 TU-
NOBO «1ECOBOIO» hayHOK MontockiB [11].

Y pewTi BUNagkiB, gki € Yyactumm ocobnmeo
ons MNMepegkapnatta Ta 3axigHol YacTuHu Bonu-
Ho-MoAinns, 3HaxoMKEHHSA Y NecoBO-I'PYHTOBUX
ToBLlaX BOAHWUX BWUAIB HE MOB'AA3aHO 3 MOCTIiN-
HAMW TEKYYUMM YN CTOSYMMM BodoToKamu. Ha-
Wi gocnigXeHHs 3acBigyyloTb, LLO Takoro Tuny
bayHa y BEnUKIin KiNbKOCTI npuTamaHHa gng ya-
COBMX MPOMIXKKIB, KON CMOCTepiranocb nom’sik-
LUEHHA KMiMaTUYHUX YMOB, MEepLUOYEeproBO 3aB-
OSIKN 3POCTaHHIO 3BOSIOXKEHOCTI TepuTopil. Tuno-
BMMW YACOBMMM Bigpi3kamu, 3 SKMMM NOB’A3YEMO
iCHYBaHHS TakMX NpUMpOaHUX yMOB, Bynu etanu
bopmMyBaHHSA COMiNIOKLINHMX FOPU3OHTIB Ta, iH-
KOJSM, BUKOMHUX I'PYHTIB iIHTEepCcTaianbHOro Tmmny.
3aBasikK iCHYBaHHIO B TOW Yac BiYHOI Mep3noTu
Ta HagMIipHi 3BOMOXEHOCTI 3 HACTaHHAM Tenso-
ro Ce30Hy aKTMBI30BYBanUCb MpoLecu MOpOo30-
OiHOro pPO3TPiCKyBaHHSI Ta CNOB3aHHA MaTepia-
ny. Lle obymoBnioBano nosisy NOHWXeHb Ha Mo-
BEPXHi, siKi BYNM BUNOBHEHI BOAOI0. IXHi po3amMipu
3a3Buyan 6ynn HeBenukuM, xoya nogekyau no-
caranu KinbkKox OEeCATKIB MeTpiB Y NONepeyHunky
(pospisn Banxynie-kap’ep, Manuy Il Towo) [10].
BnacHe B HMX nocensinack cTarHoinbHa mana-
KodhayHa, NpUCTocoBaHa A0 XUTTS B XONOOHWUX
yMOBaX 3 KOPOTKUM TEMSIMM CE30HOM.
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ODONTOMETRY OF THE WATER VOLE (RODENTIA, ARVICOLA) AS AN IDENTIFIER
OF TRANSFORMATION CENTERS OF TAXA OF THE GENUS AND WAYS OF THEIR
EXPANSION IN THE PLEISTOCENE OF CENTRAL AND EASTERN EUROPE

O.l. Krokhmal’, Ye.S. Nezdolii
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Based on the analysis of the level of hypsodontics of the teeth m1 Arvicola, their length (L), the thickness of the enamel on
the lower and upper walls of conids, and their ratio (SDQ index), two centers of transformation of the genus Arvicola from
the ancestral forms of the genus Mimomys were identified: Central Europe and the Middle Danube.

Key words: Arvicola, transformation center, morphometry, Oka glaciation.

The Pleistocene trends of change in the level
of hypsodontium of Arvicola teeth m1, their
length (L) and the ratio of enamel thickness on
conids (SDQ index) in the paleopulations of
Central Europe (Germany), the Middle Danube
lowland (Pannonian basin), the southwestern
Black Sea region and the forest-steppe zone of
Ukraine are considered in [3, 4]. The main place
of transformation of Mimomys into Arvicola is
considered the central zone of Europe [2].

A detailed study of the odontometry of Arvicola
teeth allowed us to assume the existence of
various centers of transformation (CT) of taxa of
the genus. This idea was prompted by the fact
that in the paleopopulations of Central Europe
(the first CT) and in the forest-steppe zone of
Ukraine on the one hand, and in the Middle
Danube lowland (the second CT) and in the Black
Sea region on the other hand, morphometric
indicators differ markedly among themselves.

Consider these differences:

1. The first CT — second CT. The length m1
of Arvicola populations from the first CT ranges
from 3.48 to 4.05 mm (an increase of 16.3%),
while in the second group the length of the CT
varies from 3.64 to 4.15 mm (an increase of
17.6%). In general, in the second group, L m1
exceeds the length in the first by 2-3% during
the Middle Pleistocene. As for the thickness of
the enamel on the lower (0.0823-0.079 mm)
and upper (0.0594-0.095 mm) walls of conids in
the first CT group, it is relatively less than in the

second group: the lower enamel — 0.083-0.074,
the upper — 0.07-0.089. The SDQ value in the
first CT group changes from 140.62 to 80.17,
in the second group - from 123.08 to 84.47. A
significant difference in the process of inversion
of enamel thickness is that in the second group
of CT enamel becomes thinner on the lower walls
by 10.8%, and on the upper walls it increases by
27.1%. At the same time, enamel on the lower
walls of conids in the first group of CT decreases
by only 4%, and on the upper walls it increases
sharply by almost 60%.2.

2. The second CT —southwestern Black Sea
region. A description of the change in Arvicola
length m1 of the second CT is given above. In
the Black Sea region, L m1 increases from 3.36
to 4.42 mm, which indicates an increase in the
indicator by 31.5%. Without a doubt, the length
of m1 in the Black Sea populations of the Middle
Pleistocene is greater than in the populations
of the second CT, especially after changing the
mimic type of enamel to microtous. The inversion
of the enamel thickness on the lower (0.091-
0.068 mm) and upper (0.066-0.082 mm) walls
of conids in Arvicola of the southwestern Black
Sea region took place evenly in the Pleistocene:
the lower enamel became thinner by 25%, and
the upper — thicker by 24%. The thickness of
the enamel on the conids in the populations
of the second CT is more massive than in the
Black Sea region. In the southwestern Black Sea
region, SDQ in taphocenoses of different ages
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varies from 136.4 to 82.97.3.

3. The first CT - forest-steppe zone of
Ukraine. A description of the change in Arvicola
length m1 of the first CT is given above. This
length is greater than in the forest-steppe zone
of Ukraine almost to the limit of SDQ = 100, after
which L m1 in the forest-steppe zone increases
sharply by 10-12% compared to the First CT. The
length of the m1 Arvicola in the forest-steppe
zone grows from 3.6 to 4.33 mm. The thickness
of the enamel on the lower (0.075-0.061 mm)
and upper (0.063-0.073 mm) walls of conids in
the Arvicola forest-steppe zone also changed
evenly in the Pleistocene: the lower enamel be-
came thinner by 8.3%, and the upper — thicker
by 41.3%. The degree of enamel differentiation
(SDQ) changed from 119.7 to 81.65.

4. Southwestern Black Sea Region - for-
est-steppe zone of Ukraine. Comparison of
the degree of hypsodontibility (crown height) of
Arvicola m1 teeth with paleopulations of both
territories indicates a greater crown height in
water voles from the Black Sea region by about
2-4%. During the Pleistocene, the height of the
crown of Arvicola grows in the south by 16.5%,
and in the Dnieper region by 19.1%. A similar
picture is observed relative to the length of the
m1 Arvicola, which is also larger in the southern
locations of Ukraine and differs from the remains
from the forest-steppe zone by 5-10%. The
growth of L m1 in the south is 31.5%, in the
forest-steppe zone — by 36.5%. The inversion
of the enamel thickness on the m1 conids in the
paleopulations of the south and forest-steppe
follows a similar scenario, which is demonstrated
above. It should only be noted that the difference
in the thickness of the enamel on the lower
and upper walls of conids in the tafocenoses

of the south and forest-steppe differ by 10-20%
depending on the age of the fauna — the younger
it is, the smaller this difference.

The affinity of the trends of evolutionary
transformations in the paleopulations of the
Arvicola territories of the First CT — the for-
est-steppe zone of Ukraine and the Second CT
— the southwestern Black Sea region allows us
to assert the existence of two CTs of the genus
Arvicola: Central Europe and the Middle Danube.

These data can be the evidence that
representatives of the genus Arvicola spread to
the Ukrainian Black Sea region from the Middle
Danube lowland in the middle of the Middle
Pleistocene (IV Cromer’s interglacial, before
the beginning of the Oka glaciation), and in
the forest-steppe zone water voles appeared
from Central Europe in the second half of the
Middle Pleistocene after the degradation of the
Oka ice sheet [1]. This is probably why Arvicola
populations are currently represented in the
Middle Dnieper by subspecies A. t. terrestris,
and in the Black Sea region a larger subspecies
A. t. meridionalis.

1. Krokhmal A.l. Okskoe cover glaciation and probable
ways of penetration of p. Arvicola (Mammalia, Rodentia)
to the territory of Ukraine in the Neopleistocene.
Paleontology obogruntuvan stratonium fanerozoyu
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2. Recovets L.I. Small mammals anthropogenic of southern
Eastern Europe. Kiev: Naukova Dumka, 1994. 370 p.

3. Heinrich W.-D. Zur Evolution und Biostratigraphie von
Arvicola (Rodentia, Mammalia) im Pleistozan Europas.
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4. Maul L.C., Rekovets L., Heinrich W.-D., Keller T.,
Storch G. Arvicola mosbachensis (Schmidtgen 1911) of
Mosbach 2: a basic for the reference of the biostigatra-
hical evolution more. Senckenbergiana lethaea. 2000.
Vol. 80(1). P. 129-147.

MATERIALS OF THE INTERNATIONAL SCIENTIFIC CONFERENCE AND

XLI SESSION OF THE UKRAINIAN PALEONTOLOGICAL SOCIETY OF THE NAS OF UKRAINE. KYIV, 2023

73



OPIAHIYHWH CBIT JOKEMBPIIO TA ®PAHEPO30H0: TEOPETUYHI TA NPUK/IAAQHI ACMEKTU JOC/IAMXEHb

V/IK 56.569(119)

®AYHA XPEBETHUX | KNIMATUYHA ETAMHICTb B CEPEOHbLOMY NMPUAHINPOB’I
(YKPATHA) B KIHLI CEPEAHbOIO — HA MOYATKY MI3HbOIO NNEACTOLEHY

VERTEBRATE FAUNA AND CLIMATE STAGES IN THE MIDDLE DNIPRO AREA
(UKRAINE) IN THE LATE MIDDLE PLEISTOCENE - EARLY LATE PLEISTOCENE

J1.B. Nonoea’, K0O.M. Beknu4?, O.M. KoBanbuyk®*7, A.B. MiwTa', J1.B. lopo6eub?, B.O. AHeHkKO?,
€.C. Hespgonin*, M.IN. Ctaxie®, M.M. ITiwweHko®, A.B. Ctynak?, J1.l. PekoBeub’
L.V. Popova’, Yu.M. Veklych 2, O.M. Kovalchuk?®7, A.V. Mishta', L.V. Gorobets?, V.0O. Yanenko?,
Ye.S. Nezdolii4, M.P. Stakhiv®, M.M. Lishenko®, A.V. Stupak?, L.l. Rekovets’

" IncTuTyT 300n0rii im. |.I. LmanbrayseHa HAH Ykpainu, Kuig, Ykpaina; liliapopovalilia@gmail.com;
alinkamishta@gmail.com

" I.I. Schmalhausen Institute of Zoology of the NAS of Ukraine, Kyiv, Ukraine; liliapopovalilia@gmail.com;
amishta@izan .kiev.ua

2 YkpaiHCcbkuii reonoropo3ssigysanbHui iHcTuTyT (BO Ykpl Pl AN YTK), Knis, Ykpaina; veklych_um@ukr.net

2 Ukrainian Geological Research Institute of the State Enterprise «Ukrainian Geological Company», Kyiv, Ukraine;
veklych_um@ukr.net

3 HauioHanbHuii HaykoBo-npupogHuunii Mysenn HAH Ykpainu, Kuis, YkpaiHa, biologiest@ukr.net; ornitologist@gmail.com,
ornithologist.ua@gmail.com; lusyleakey@gmail.com

3 National Museum of Natural History of the NAS of Ukraine, Kyiv, Ukraine; biologiest@ukr.net, ornitologist@gmail.com,
ornithologist.ua@gmail.com, lusyleakey@gmail.com

4 lHcTuTyT reonorivyHmnx Hayk HAH Ykpainu, Kuis, YkpaiHa; yevheniia.nezdolii@gmail.com

4 Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine; yevheniia.nezdolii@gmail.com

5 Mysew MpAT «IMontaBcbkuin 3Ky, MopiwHi MnasHi, Ykpaina; snt.kom@gmail.com

5 Museum of the Poltava GZK, Gorishni Plavni, snt.kom@gmail.com

¢ KpemeHnuyk, YkpaiHa; besterech@gmail.com

¢ Kremenchuk, Ukraine; besterech@gmail.com

7 Bpounascbkuii yHiBepcuTeT, Bpounas, MNonbLya; leonid.rekovets@upwr.edu.pl

7 University of Wroctaw, Wroctaw, Poland; leonid.rekovets@upwr.edu.pl
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Mepexig Big cepeoHbOro OO Mi3HLOrO MIENCTo-
LeHy, 9K 3arafniom B CBIiTi Tak i B YkpaiHi, 3anu-
LIAETbCS roCTPO AUCKYCIMHMM B BaraTboX BigHO-
LLEHHSIX: Bi Kopensauii KOHKPETHUX perioHarnbHO
BUPAXKEHUX TreonoriYyHMX YTBOPEHb 3 i30Ton-
HO-KMCHeBMMUK cTagisamu ([4] nopiBHsHO 3 [5]) Ao
XapakTepy i iHTEHCUMBHOCTI BMAMBY KriMaTUYHOT
eTanHoCTi Ha BioTy (MWUTaHHSA, WO Mae AOCUTb
LLUMPOKO BiOMY BYpXNmnBY Ta HAaCMYeEHy iCTOpItO B
yKpaiHcbKi Hayui [1]).

[ocnigpkeHHs, Wo npoBeaeHi Hamn NPoTArom
2016-2021 pp. Ha TepuTopii CepegHboro Mpua-
HINpPOB’s, A03BONAKTL BinbLl 0BrpyHTOBAHO Bif-
NOBICTWN Ha BuULLUeHaBedeHi BUKNuKK. eonorivyHa
Oynoea i BUKonHa dayHa LbOoro BiKOBOro Aiana-
30HY gocnifgXxyBanacs HamMmu B po3pisax Xanen's
Ta Pxuwis (1, 2) (Kuiscbka o6n.), Keapu, €pu-
ctoee 1, Epuctose 2 (1, 2), 3 Ta binaHose (1, 2)
(MonTascbka 061.).

Bci gocnigkeHi pospian Tak uv iHakwe 0ynu

noB’si3aHi 3 Bigknagamu gonuHu [Hinpa ta noro
npuToK. PewTkn xpedbeTHux BigidpaHi 3 pycrnoBmx
dauin antoBito abo, ik BUKITIOMEHHS, 3 Biaknaais,
Wwo ccopmyBanuca B ymoBax, nepexigHux Big
cybakBanbHux [0 cybaepanbHux (3annaBHUi
arntoBin — nyyHi rpyHTH) — Pxuwis (1). XapakTtep
30epexeHOCTi peLlToK BCIX BMBYEHMX (bayH, B
T.4. Pxuwis (1), cBigunTb Npo TadOHOMIYHI yMO-
BW, XapakTepHi ansa anto.ito. [eonoriyHa 6ygosa
pO3pi3iB Ta HasIBHICTb y Bigknagax epaTtuyHoro
MaTepiany 3acBigvye nicrnsanbo00BUKOBUIA BIK
JocnigkeHnx MicLe3HaxooKeHb.

BbynoBa cybaepanbHOi YacTMHM po3pidy Han-
Oinbl HadiHO [03BONSIE MOB’SA3aTW antoBin 3
NecoBO-rPYHTOBOKO MOCIIAOBHICTIO Y BUNAAKy
po3pidy binaHoBe. BepxHin uukn antogito 3 ga-
yHoto binaHose (1) no nartepani nepexoguTb B
O3€epHi Ta rpyHTOBI daLii, aki 3a cTpaTurpadium-
MM Ta naneonegonoriyHMMn o03Hakamu BigHece-
Hi go npunyubkoro etany. ®ayHa binaHose (1)
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CTErnoRa, i3 3Ha4YHUM NPeacTaBHULTBOM eBpibi-
OHTHUX €NEeMEHTIB, L0 MOXYTb 3ycTpidaTucs i
B NicoBin 4M niicocTenosin 30Hi. lNpegcraBneHi
i TennontobHi dopmu, Taki gk Microtus arvalis,
Desmana, Clethrionomys glareolus. BogsaHa no-
nieka npegcraeneHa Buaom Arvicola amphibius.
dayHa HMXHBbOro antoBianbHOro UMkny binaHose
(2) 3bigHeHa TennontobHUMK eneMmeHTamm (30-
Kpema MeHLLE 3EeMHOBOAHMX | BiACYTHI NnasdyHu)
i MmictuTb He A. amphibius, a A. cf. mosbachen-
sis. Llen HecnoaiBaHO BUCOKMI apXai3m BOASHOI
nonieku 3 binaHose (2), MOXNMBO, BignoBigae Mi-
rpauinHim nogiam nicna gernsuiauii [3]; 10670, €
SIBMLLEM [0 MEeBHOI Mipy BMNAOKOBUM; TOMY LLIO
B IHLUMX BUBYEHMX (hayHaX, 30KpeMa i B reonoriy-
HO OoGpe OOKYMEHTOBaHOMY po3pi3i EpuctoBe
1, Ao-NpunyubKi i Nicns-gHINPOBCBLKN BOASAHI NO-
NiBKM BCi Hanexatb Oo A. chosaricus.

EkonoriyHo nogibHoto Ao dayHn binaHoBe
(1) € dayHa Epucrtose 2(2). A. amphibius Bu-
3Ha4yeHa Le kpim Toro B dpayHi Pxuwiie (2). Bci
Ui pucn (NPUCYTHICTb peueHTHoro Bugy A. am-
phibius, BIGHOCHO BMCOKY Pi3HOMAHITHICTb 3eM-
HOBOAHMX i NfIa3yHiB, NPUCYTHICTb TaKNX TENSIO- i
BororontobHnx dopm sk M. arvalis, M. agrestis,
Desmana, Clethrionomys glareolus) mn BBaxae-
MO XapaKkTepuCTUKaMu NpunyLbkoro etany. Bax-
NUBO, WO Ui BUAM-Mapkepu y npunyubkux cay-
Hax NPUCYTHI, ane He YNCIEHHI.

BusaBneHi Hamu dpayHn Kangaubkoro Mixribo-
noBuKiB’A (kpim binaHose (2) ue we Pxuwis (3),
E€puctoBe 1, KBapL) He BKMOYaOTb TakMX TENSO-
i BonorontobHux dopM. BoasiHa nonieska kanga-
LbKOro eTany, siKk 3a3Hayanocs BuLle, npeacras-
rneHa Bunaom A. chosaricus.

3Ha4YHUIM iHTEpec npeacTaBnsiloTb HaMGINbL
xonogontobusi cepen BMBYEHUX hayHn Pxuwi
1, EpuctoBe 2(1) i Xanen’a. TyT TpannsoTbCA TaKki
apKkTu4Hi Ta 6opeanbHi opmu sk Lagopus lago-
pus, Sorex minutissimus, Dicrostonyx, Cletriono-
mys rutilus, A. cf. middendorffii-hyperboreus. Ak
i BUON-MapKepu Me3ominbHMX YMOB B MPUnyLib-
Knx payHax, Li Mapkepu NoXonoAaHHS KiflbKiCHO
CUMbHO NMOCTYnalTbCA (POHOBMM BUAaM TyHOPO-
CTENOBOro sAapa, Takum sik Stenocranius anglicus,
Lagurus lagurus, Alexandromys oeconomus. Og-
Hak, 1X NPUCYTHICTb € KJTOHOBOK AJS151 PO3YMiHHS
XapakTtepy 3B’A3kiB doayHu i knimary.

Baxnueo, WO BCi HaLi xonogHi ayHn — pis-
Horo Biky. ®ayHa Pxuwis 1 siBnsie coboto ogHe
i3 noxonodaHb BcepeauHi npunyubkoro etany
— BOHa 3ibpaHa y Bigknagax, WO nexaTb Hag
npunyubkumM antosiem 3 dayHow PxuwiB (2) i
nodibHo OO0 OCTaHHbOI, MiCTUTbL A. amphibius.
dayHa Xanen’s 3ibpaHa B antoBii nepurngauians-
HOi Tepacu, WO Bigknagaecs GesnocepenHbo
nicnsa gerndauiauii [2]. BiporigHo, 11 Bik — nepexig-
HUIM OHINpOBCbKO-Kangaubkmii. PayHa Epucrose
2(1), OKpiM apKTU4YHMX i TUNOBO TYHAPO-CTEMO-
BUX eneMeHTIB, MiCTUTb A. chosaricus i i Bipo-
rOHWIA BiK TACMUHCBKUNA.

OTmxe, OOCNiIKEHHS PeLUTOK XpebeTHux i3
psay HOBUX MicuesHaxomkeHb CepeaHboro
MpngHINpoB’as ykasykoTb Ha €eni3oguyHi NosiBu
Me30qinbHUX abo apKTMYHO-60peanbHNX BUAIB
Ha Tni B Uinomy ctabinbHOro TyHAPO-CTENOBOIO
sapa dayHu XpebeTHMX KiHUS cepeaHbOoro-no-
yaTKy Mi3HbOro nnencrToueHy. Came Ui MNosiBU
BMAiB-BCEMEHLIB MapKyoTb COB0I0 eKCTpeMyMu
KniMaTu4HMX nogiv (moTenniHb i NoXonoaaHb Bia-
noBigHo). MNiaTBepaxeHo [4], wo BogsiHa nonieka
Arvicola chosaricus 3MiHIOETbCS B CKagi hayHu
Ha A. amphibius npubnM3HO Ha MeXi TSCMUH-
CbKOro i NpUnyLbKoro etanis.

Moasakn: aBTOpU LLMPO ASKYIOTb KEPIBHULTBY
i cniBpobiTHMKam kap’epiB FERREXPO Ta Keapu,
3a gonomory i BcebiyHy NiaTpMMKy nig vac go-
CnigyKeHb.
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I3 noYyaTkOM BMBYEHHSI BMKOMHMX PELUTOK opra-
Hi3MiB Ta CTAHOBIEHHSIM ManeoHTOSOrIT SIK HayKu
NOMITHO 3piC iHTepeCc AOCNIAHVKIB 0O dOYyHKLiO-
HarnbHOT MOPdONOTrii, O CTano 3arnopyKoto 3'4cy-
BaHHA GaraTtbOX MUTaHb, MOB'A3aHUX i3 0cobnu-
BOCTSIMU €BONtoLiT XpebeTHMX. Ha cborogHi gocsr-
HEHHS Y Ui ranysi cyTTeBO NONOBHUNNCS 3aBASKM
BMKOPUCTAHHIO MOMNEKYNAPHO-TEHETUYHUX AaHUX.
BuByeHHs Tak 3BaHOI OpPeBHbOI abo «icTopuy-
Hoi» [HK € BigHOCHO HOBUM i NepcnekTUBHUM
METOAOM [OOCHiMKEHb, WO A03BOMSE BCTAHOBU-
TN CUCTEMATUYHY HaNEeXHICTb PELUTOK, YTOYHUTU
MOPONOriYHI BiAMIHHOCTI, BU3HAYNTU PIiBEHb Ti-
Opuamsauii Mk OKpeMUMM TakCOHaMK, 3'iCyBaTh
0COONMBOCTI PINTOreHETUYHOT CTPYKTYPU, a TaKoX
BU3HA4YMTK NpoLecu, BignoBiganbHi 3a reHeTu4He
Pi3HOMaHITTA NONynsLUin TBAPWH, SKi NPOXUBAKOTb
Ha gocnigxkyBaHin TepuTopii [4, 5].

Moyatok BmBYeHHA [OHK Bumepnux dopm y
1980-x pp. BigKpMB HOBY €MOXY B PO3BUTKY LibOrO
HanNpsMKY, OCATHEHHSI IKOrO HaNEXHUM YMHOM
OUiHeHi npucymkeHHsaM HobGeniBcbkoi npemii y
ranysi isionorii i meguunHu 2022 poky. Baxnu-
BMM MOMEHTOM € MOCTiiHE NOMMUBNEHHA HWX-
HbOT BIKOBOI MEXi 3acTOCyBaHHS LIbOro MeToay
[8], sika Ha cborogHi ctaHoBUTL GNM3bko 50 TuUC.
pOKiB.

HaykoBi nyb6nikauii ocTaHHiX pokiB 3acBigyy-
l0Tb, LLIO TAKCOHOMIifl, cucTtemMaTuka i ocobnmeo
PEKOHCTPYKLIA 3B’A3KIB MK OKPEMUMU TaKCOHa-
MK XpebeTHUX TBapWH 3a3HalOTb 3HAYHWUX 3MiH
npu BKMAYEHHI 40 aHanidy pesyneraTis OHK
BUMEpnnX opM, SIKi YacTo He cniBnagatTb i3
TpaguuinHUMKN  YSIBIIEHHAMMW, CAOPMOBaHUMM
Ha OCHOBI MopdornoriyHnx AaHux. Lle crtocy-
€TbCA Hacamnepeq CCcaBUiB, PeLUTKU SKUX OO-

Ope 30epiraloTbCsl Yy BUKOMHOMY CTaHi i MiCTATb
y cBoemy cknagi OHK. Bigome npotumpivda mix
MopdonoriyHMmMn gaHnmu i pesynstatamm Mo-
NEeKyNsipHO-TeHETUYHOIO aHanidy MOSCHIETLCA
Pi3HNMM TeMNamMu 3MiH Ha PI3HUX PIBHAX opra-
Hi3auii »xmBoi Matepii. MonekynsapHo-reHeTUYHi
MeToaM A03BONAKTb (hikcyBaTh No4vaTkoBi €Ta-
nn eBontoLil, ki MOPJdOMOriYHO NPOABNAKTLCS
Aewo nisHiwe, konm My ikcyemMo Ui 3MiHM Ha
naneoHTonoriyHoMy Martepiani. BigTtak nosiea
OKPEMWX TaKCOHIB 3a MOJSIEKYNAPHUMU AaHUMU
Oynoe BiabyBaTuca paHille.

Ha cborogHi oTpumaHi uikasi pesynbrati no
romiHigax [5], KOMaxoigHUX Ta PYKOKpuUnunx [2],
XMXNX CcaBUAX | KONMUTHUX [3, 4], a Takox 3a-
nuenogidHux [6, 7] Ta rpmsyHax [1]. MNpu ubomy
BUKOPUCTOBYIOTbCS BCE [OCKOHaniwi Metoau.
OTpuMaHi gaHi No cy4yacHux Ta BUMEpPNuX gop-
Max 3ocepemkeHi y 6asi gaHux GenBank. Lls
0a3a HykneoTMAHWX MOCMNiIAOBHOCTEN € OOCTYn-
HOO, MOCTINHO MOMOBHIETLCA M aKTUBHO BUKO-
PUCTOBYETLCA Y pamKax ManeoreHeTUYHUxX Ao-
ChNigXeHb.

Pesynbratn aHanisy gpesHboi OHK intocTpy-
I0Tb TaKCOHOMIYHE criBNagiHHA i CMHOHIMIKY,
BOAHOYAC OEMOHCTPYHOUM MEBHI PO3DIKHOCTI 3
AaHuMmn mopdbonorii. HaouHnM npuknagom mo-
XYTb CNyryBaTtu BriacHi gaHi aBTopis, 30Kpema Ti,
LLO CTOCYHOTbCHA €BOSIIOUIT OKpeEMUX rpyn 3anue-
noaioHux. MNMUcKyxu pasomM 3 iHWUMK OpiOHMMMK
ccaBLUAMW Hacensanu MaMOHTOBI CTenu nig 4ac
OCTaHHbOrO 3refeHiHHs. EBontouiiHa ictopia eB-
ponerncbkux NnpeacTaBHuKiB poamnHu Ochotonidae
BiQHOCHO [OOpe BMBYEHA, XO4Ya TaKCOHOMIYHUIA
ctatyc baraTtbOX OonucaHmx opM 3anulaeTbCs
HEeOAHO3Ha4YHMM, a BiNbLIICTb PELEHTHMX BUAIB
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pogy Ochotona cnabo npeacTaBrneHi y naneox-
TonoriyHomy nitonuci. Hawe pgocnigkeHHa [6]
Oyno npucea4YeHe aHanidy TakCOHOMIYHUX 3B’s13-
KiB NMUCKYX MAENCTOLLEHOBOrO i rofIOLLEHOBOrO Bi-
Ky €BponM Ha OCHOBI AaHWMX MITOXOHApianbHOI
OHK (mTOHK) i 3'scyBaHHa ctaTtycy Ochotona
spelaea, onucaHoro P. OyeHom 3a martepianamm
3 Ni3HLOro NriencToueHy AHMil. PinoreHeTUYHUI
aHania nokasas, Lo NMUCKYXW YyTBOPIOKTL ABI Kna-
an: ogHa Bkntoyae Ochotona pusilla, HaToMiTb
00 cKnagy iHWOoT BXoAATb PeLeHTHI asinchbki Ta
niBHiIYHOAMepUKaHCcbKi BUAWM. AHani3 rannoTunis
0aB Ccxoxi pe3ynesratn. Pesynsratv gocnigXeHHs
nigTBEpOXKYOTh AYMKY MpO Te, WO cTenosa nuc-
kyxa O. pusilla 6yna WMPOKO pO3NOBCIOAXKEHA
no Bcii €BpOni NPOTSroM Mi3HbOro MIENCTOLEHY
Ta ronoueHy, NpoTe 3roAoM apean BuUAy CYTTEBO
CKOPOTUBCS Y CXiAHOMY HanpsiMKy, MOKWN He A0CAr
cydacHux mex. AHania 3paskiB TakoX NiaTeepans
icHyBaHHs O. pusilla y CxigHin €Bponi y Heaas-
HbOMY MUHYyNoMy. MonekynspHi gaHi, OTpUMaHi
3 MTOHK, He nigTBepOKYIOTb OKPEMILLHICTL BUAY
Ochotona spelaea, He3Baxatoum Ha MOPAOSIOriy-
Hi BigMiHHOCTI, MOXIMBO MNoB’sA3aHi 3 ocobnuBoc-
TSAMK eKosoril Ni3HbLOro NrencToueHy [6].

3anui WMPOKO PO3MOBCKOMKEHI Yy €Bponi i
NPUCTOCOBAHI 0 Pi3HMX YMOB iCHyBaHHS. bara-
TO BMAIB poay Lepus MOXyTb YTBOPHOBATU ribpu-
aun. TonepegHi MonekynapHO-reHeTUYHi gochi-
PKEHHST BUABUIN MDXKBMAOBI IHTpOrpecii Ha BCix
CcTafisix icHyBaHHs poay. JoHCbKui 3aeub Lepus
tanaiticus 6yB onucaHui 3a KiCTKOBUMMW peLuTKa-
MW Mi3HbOMNEeNCcToLEeHOBOro Biky 3 [liBogHHOro
Ypany i 3roqom 3apeecTpoBaHUN B O4HOBIKOBUX
Bigknagax liBHivHOT €Bpasii. BiH MopdonoriyHo
Onuabkun 0o 3anusa-oinska Lepus timidus, n oc-
TaHHi gocnigpkeHHa mMTOHK noctasunu nig cywm-
HiB 1Oro CTaTyc sik CaMOCTIHOro Buay. Y pamkax
NpPoBeAEeHOro JOCNIAKEHHS [7] M1 NOPIBHANM MO-
CNiJOBHOCTI LMTOXPOMY b i KOHTpOrbHOI obnac-
Ti MTAHK apKTU4HOI rpynn 3anuis, y TOMY YuCHi
BriepLUe BKMAOYMAN OO aHanisy 8 eksemnnsapis
i3 NIENCTOLEHOBUX MicLie3HaxXomKeHb YKpaiHu.
OTpumaHi HaMmu pe3ynsTaTi NiATBEPOXKYIOTb TiMno-
Tesy Npo Te, WO AOHCbKMIN 3a€Lb € HE OKPEMUM
BWOOM, a CKopille 3a Bce BUMEPNUM MOopoTu-
nom L. timidus. MopdornoriyHi 03Haku, obpaHi
AN BUOKPEMIEHHS AOHCLKOro 3anus, € pesynb-
TaToM 36iNbLUEHHS MIHAMBOCTI OCTaHHLOIO BHAC-

NiAOK po3LUMpEHHA apeany Ta aganTauil 4o cne-
undivHMX YMOB nepurnsidianbHoro 6iomy [7, 8].

[poBegeHi NpPOTAroM OCTaHHIX pokax [fo-
CNiI)KEHHS CTanM OCHOBOK HOBOFO HAayKOBOrO
HanpsIMKy — cpinoreorpadii, KM NOKIMKaHUI
BiATBOPUTK ICTOPUYHY Ta perioHanbHy OMHaMIKy
pPO3MoAiny ransorpyn pisHMX TakCOHIB (MepeBax-
HO BUAIB Ta BHYTPILLHLOBNOOBUX DOPM) Y MEXAX
IXHiX apeaniB, TO6TO ni3HaTK iCTOpItO iX opmy-
BaHHSA, BCTAHOBUTU LUSISAXM MirpaLii, a Takox pe-
KOHCTPYIOBATU FrEHETUYHY KapTUHY CTaHOBMEHHS
cyyacHux yrpynoBaHb. AHani3 gpeBHbol [HK Ha
CbOrofHi yBinNLWOB 40 dOyHKLioHany naneoHToro-
riB, € BXXMMBUM i Ma€ 3Ha4Hi NepCcneKkTmBMu.
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CBIAYEHHA BUKOPUCTAHHA BUBHA CITOHA B HUXKHBOMANEONITUYHOMY
MEDXXUBOXI A (MATEPIANU O BUBYEHHA B3AEMOJII AOBKINMA TA AABHbOI
NOANHN Y PAHHBOMY NANEONITI YKPATHW)

EVIDENCE FOR THE USE OF ELEPHANT TUSKS IN LOWER PALAEOLITHIC
MEDZHYBIZH A (THE STUDY OF THE INTERACTION BETWEEN THE ENVIRONMENT
AND ANCIENT HOMININS IN THE EARLY PALEOLITHIC OF UKRAINE)

B.M. CtenaHuyk
V.N. Stepanchuk

IHcTuTyT apxeonorii HAH Ykpainn, Knis, YkpaiHa; vadimstepanchuk@gmail.com
Institute of archaeology of the NAS of Ukraine, Kyiv, Ukraine; vadimstepanchuk@gmail.com

The significance of Mammuthus trogontherii tusk artifacts discovered in the MIS 11 layers of Medzhybizh A are discussed.
The items are unique examples of deliberate modification of tusk material using the bipolar-on-anvil knapping and trimming

techniques.

Key words: Middle Pleistocene, ivory, anthropogenic modification.

B maTepianax 3aBagiscbkoro yacy (400 tuc.p.T.)
HWXXHbOMAaNeoniTMYHOro MicLe3HaxXOmKEHHS
Memxmnbixx A Byno BUSIBNEHO Kinbka pparMeHTiB
OMBHS HEBENUKOro po3mipy. YactuHa cparmen-
TiB Mae o3Haku 0bpobkn nogmHot. Cepen HUX
BMPI3HAETLCA YNamoK 3 HeraTtmBamu Pi3HOHa-
npaBneHnx 3HSATb Ta TOCTPOKOHEYHUIN pparMeHT
3 YNCMEHHMMWN O3HaKaMu PO3LLEnfeHHda. B ui-
fIOMY, CKNagaeTbCH BpaXKeHHs, Wwo obpobui 6ys
nigaaHun nepecoxnui parMeHT 6uBHSA, CTaH
30epexeHHs SKOro BXe [03BOMAB OTpUMyBaTU
CKONMM B TEXHILi po3wennieHHs. Takmi GrBeHb
Mir 6yTn 3HavgeHun Oecb B OKPYy3i, Hanpuknag
Ha Micui npupogHoi 3arnbeni xoboTHoro aboLuo.
BusaeneHi npegMeTn He MOXXHa BiAHECTU 0 YnC-
na nepecivyHnX 3HaxifgoK, OCKINbKA MOETbCS Npo
HaBMUCHY 06pobKy BMBHS, MaTepiany crneuundiy-
HOro, BU3HAHMIN NOYaTOK LUMPOKOrO BUKOPUCTAH-
HS AKOro BiHOCATb BXe [0 BEPXHbOro naneorii-
Ty (40 Tnc.p.T.) [6].

MicuesHaxomxkeHHs Meaxubix A postaluoBa-
He Ha niBomy 6epesi p. lNiBoeHHU Byr, nopy4 3
cen. Mempxunbix JleTndiBcbKkoro p-Hy XMenbHuLb-
Koi obnacTi. Poapi3 Bigknagis MiCTUTb HEe MeHLLe
LLIECTM OKPEMUX FOPUBOHTIB 3ansraHHA apTedak-
TiB TUNOBUX ANS HWXHLOrO Naneonity YkpaiHu.
Mepwwun i gpyrnin KyneTypHi ropnsoHTn (abo | i
Il wapun) nam’aTkM Noe’A3aHi i3 3aBadiBCbKUMMU
Bigknagamu [1]. 3aBafiBcbkui Bik BEPXHIX LLapiB
nigTBEpOKYETbCA Takox ninotHoto ENMP pgatoro
6nun3eko 400 Tuc. pokis [5]. Lli ropnsoHTH micTnnu
NMOPIBHAHO HevucneHHi pewTku dayHn, ge O.I1.
XypaBnboB/M BM3Ha4YE€HO XOBOTHWUX, HOCOPOTiB,
KOHew Ta oneHiB [4]. XOBOTHI B ronbLUTENHCBKMX
Bigknagax Micue3sHaxookeHb Memxmnboxka BuU-
3HavalTbes Sk Mammuthus trogontherii [2].

3aranom, KiCTKW ckeneTty TBapwH MOMMW BK-
KOpMCTOBYBaTUCA NaneoniTM4Ho mMAMHOK B
mMano 3MiHeHoMy Burngai abo cnyrysatu Ons
BUIOTOBMEHHS Pi3HOPIAHUX 3Hapsab. KicTku TBa-
PWH 4acTo BUMNAAKOBO Y HABMUCHO PO3LLENIo-
Banuncs OaBHLO MIOANHOK B MpoLEci yTunisauii
Tyw TBapuvH. B Konekuisax payHu HKHboMnaneo-
NITUYHUX NaM’aToK Nobnuady Meaxnboxa KicTku 3
O3HaKaMu PO3LLENIIEHHS NMIOANHOK TaKOX € YNC-
neHHumu [8]. 3paTHiCTb KICTKOBOro marepiany
nigaasatucs obpobui yaapom, npupogHo, 3Bep-
Hyna Ha cebe yBary. TyT Tpeba B3aTK 40 yBarwu,
WO OOBrMMK 4Yac feBOBY YacTKy ManeoniTU4HOI
TexHororii 3anmano po3swenneHHa. Ocobnuey
yBary noavHn npuBepTany is0TPOMNHI Kam'aHi no-
poaun, SKi rapHO PO3KOrBanucs i yTeoproBanu
roctpumn kpaw. Kictka, B MOPIBHAHHI 3 KaM'AHOKO
CYPOBWHOIO, HE BUTPUMYBaria KOHKypeHLUii. 3Ha-
YUMICTb LbOro [xepena CUpoBuUHN AN BUpobiB
obmexyBanacs ii B’AI3KICTIO Ta BigHOCHOK He-
rOCTOPOTOK OTPMMYBaHUX Ne3. Y MOPIBHSHHI i3
KicTKamun porosui Ta GMBHEBMI MaTepian BU3Ha-
YaeTbCHA 0COBMMBOI B’A3KICTIO Ta MamXe MpuH-
LMNOBOI He3adaTHICTIO 4o posLuenneHHs [3]. Ta-
KM mMaTepian BMMaraB iHLWX TEXHOMNOTIN, Taknx
SIK pi3aHHs, CBepANiHHA, CTpyraHHs, pyoku, 4ac
3aCTOCYBaHHS SIKMX MPUNLLIOB Ha 3aBepLuanbHin
dasi naneonity.

Xo4va akT HaBMUCHOI OBPOBKN KICTKM He €
YHIKanbHUM 4115 HUWKHBbOMO Ta cepedHboro nare-
oniTy, cneuianbHO BUFOTOBMEHI KIiCTSHI BUpOOGK
B LieN 4Yac HeuymcenbHi. HarpgasHiwi cBigyeHHS
CUCTEMATUYHOIrO BUFOTOBMEHHA 3Hapsdb, 30-
Kpema i 3 giadisiB X060THUX, HA €BPOMENCLKO-
My KOHTUHeHTI gatytotbes MIS 11 [9], To6TO €
CYHXPOHHUMM BepxHiM wapam Memxmnboxa A.
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Y mexax €Bponu KicTsaHi Gidhacy BigoMi Takox B
YropwmHi Ta HimeuuuHi; € Taki Bupobu n 3a me-
Xamu €ponu. binblw HabnmkeHi o Hac y Jaci
CTOsIHKM cepegHboro naneonity (100 Tuc.p.T.)
BXX€ MOBCIOAHO MICTATb Pi3HOMaHITHI 3Hapsaas
3 KICTKWU. Y Uen Yac NpogoBXYyHTb aKTUBHO BU-
KOPUCTOBYBATMK KICTKM XOOOTHMX Ta iH. BENMKMX
TBapuH. BTiMm, BUpobu 3 GUBHIO y cepeaHboMy
Ta HWKHbLOMY Maneoniti He BigOMi, BMKOPUCTO-
ByBanv nepeBaxHoO oparmMeHTu giadisiB 4OBrnx
KiCTOK, iHkOnM pebpa Ta nnacTuHkK 3y6iB.

3Bakaloumn Ha OOCTYMHI AaHi, 3Haxigku dpar-
MEHTIB OMBHS 3 03HaKaMm HaBMUCHOI TpaHcdop-
Mauii B matepianax Mempxknboxa A He 3HaxoasTb
NPAMUX aHanorii B OAHOYaCHMX Nam’ aTkax narne-
onity €eponn. MoXnueo, 3anyyYeHHs HUXKHbOMa-
NeoniTMYHNM HaceneHHsM Bepxis'iB [iBaeHHOro
Byry 6uBHeBOro marepiany Onsi pPo3LLEnEHHs
Oyno 3yMOBIIEHO 3aralnibHO HecTauder AKICHOI
CUPOBMHM | cnpoboto anpobyBaTn HecTaHOAPTHI
11 pisHoBNOW. MOXIMBUMK € TaKOX iHLWIi iHTep-
npeTadii, 30Kpema MoB’A3aHi 3 npouecamu Cco-
Lianizauil HOBOro MOKOMIHHS YNeHiB NepBiCHOro
cycninbctBa [7]. Tak 4M iHakwe, 3Baxkatoun Ha
i3nYHI IKOCTi OMBHS, BUPOOHMYI SIKOCTi OTpuMa-
HUX NPOAYKTIB HaBpSA YM 3a40BOMbHUNN eKcne-
pUMeHTaTOpIB i Lien AoCBI4 He HabyB NoganbLUo-
O MOLUMPEHHS.

TakuM 4YMHOM, HWKHBOMANEONITUYHI MiC-
Le3HaxomKeHHs nobnunsy Memxmboxa npogos-
XYIOTb HafaBaTu BaXnuBy iHopMaLito ans pe-
KOHCTPYKLiT AOBKINMS Ta cnocobiB TEXHOMOTYHOT
Ta couianbHOl aganTauil NoguHM Ha paHHiX eTa-
nax OCBOEHHS TEPUTOPIT HALLOT KpaiHW.
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NMPOCTOPOBO-YACOBA [OU®EPEHUIAUIA TMNMOWWPEHHA BASSIA LANIFLORA,
CORISPERMUM CF. HYSSOPIFOLIUM, LIPANDRA POLYSPERMA TA TELOXYS ARISTATA
(CHENOPODIACEAE/AMARANTHACEAE S.L.) HA PIBHUHHIXW YACTUHI YKPAIHU
BMPOAOBX AJIJIEPEAY-TOJIOLUEHY

SPATIOTEMPORALDIFFERENTIATIONOFDISTRIBUTIONPATTERNS OFPSAMMOPHYTE
PLANT SPECIES BASSIA LANIFLORA, CORISPERMUM CF. HYSSOPIFOLIUM, LIPANDRA
POLYSPERMA AND TELOXYS ARISTATA (CHENOPODIACEAE/AMARANTHACEAE S.L.)
IN THE UKRAINE PLAINS REGION DURING THE ALLER@D-HOLOCENE

J1.T. Be3ycbko, C.J1. MocsakiH, 3.M. Llum6antok, J1.M. HnueHko
L.G. Bezusko, S.L. Mosyakin, Z.M. Tsymbalyuk, L.M. Nitsenko
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M.G. Kholodny Institute of Botany of the NAS of Ukraine, Kyiv, Ukraine; Igbezusko24@gmail.com; palynology@ukr.net;
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For the first time, based on data from the model plant species Bassia laniflora, Corispermum cf. hyssopifolium, Lipandra
polysperma, and Teloxys aristata, their distribution patterns in the Ukraine plain region during the Allergd interstadial of
the Holocene are reconstructed. The selected species belong to the ecological group of psamophytes. New paleofloristic
materials made it possible to identify in space and time the peculiarities of the formation of plant communities distributed

on sandy substates in the studied region.
Key words: palaeopalynology, psammophytes, Ukraine.

Y cydvacHin naniHonorii  Bigknagie  nis-
HbOMbAOBMKIB'S Ta ronoueHy YKpaiHu BupilLeH-
HA GaraTbox Npobrnem naneoboTaHiyHMX Ta na-
NEe0EeKONOriYHNX PEKOHCTPYKLIN 3HAYHOK MipOH
fasyeTbCa Ha GaratoacnekTHOMY BUKOPUCTaH-
Hi BWMOOBMX CKNagoOBUX BUKOMHWUX naniHodrnop
[1]. Y ubOMy KOHTEKCTi BMAoBa igeHTudikauisa
BUKOMHUX MWUNKOBUX 3€peH MpPeACTaBHUKIB Po-
anHn Chenopodiaceae (Amaranthaceae s.l.) €
NepcnekTUBHOK MNpWU NPOBEAEHHI TaKMX PEKOH-
CTpyKUin. Pesynbratn naneodnopucTuyHuX go-
CnigXXeHb JO3BOMSATb PEKOHCTPYIOBATU 3MiHU Y
NOLUMPEHHI OKPEMUX BUAIB POCIIMH Yy MPOCTOpI Ta
yaci, ski Bigbyeanuce nig BAAMBOM SIK NPUpPOa-
HUX, TaK i aHTponoreHHux daktopis [1-3, 7, 8].

MeTa uiei poboTn — nNpoaHanisyBaTn HasBHi
CMUCKM BUAIB poauHM nobogoBux y naniHogno-
pax Bigknagis annepeny—ronoueHy pPiBHUHHOI
YacTMHK YKpaiHW, BU3HAYUTU B IXHbOMY CKragi
yyacTtb Teloxys aristata (L.) Moq. (=Chenopodium
aristatum L.), Corispermum cf. hyssopifolium L.,
Bassia laniflora (S.G. Gmel.) A.J. Scott. (=Kochia
laniflora (S.G. Gmel.) Borbds) Ta Lipandra
polysperma (L.) Moq. (=Chenopodium polysper-
mum L.), ki HanexaTtb [0 €eKONoriYHol rpynu
ncamodiTiB;, PEKOHCTPYOBaTU MOLUMPEHHS LMX
BMAiB y NpocTopi Ta 4vaci. [locnigpkeHi mogenb-
Hi BUOM npeacTaBrieHi B POCANHHUX YrpyrnoBaH-
HAX, 9Ki nOWKWpeHi Ha niwaHmMx beperax BOOOWM,
NPUPIYKOBKMX MNiCKax, y COCHOBMX Bopax Ha nicky,

Ha nopyLeHux micuax. OCHOBHMI MeToq Joci-
I>KEHb — CMOPOBO-MUIKOBUI aHani3. Y npocTopi
HaMK PO3rMa4aeTbCA PiBHUHHA YacTuHa Ykpa-
iHn (Nicosa, Jlicoctenosa Ta Ctenosa 30HM). Y
Yyaci — OCTaHHIN KMiMaTU4YHUA PUTM MNi3HLOMNBLO-
OoBuKiB’a (MikcTagian annepen — AL i cTtagian
nisHin gpiac — DR—3) Ta ronoueH (npebopeanb-
Hun — PB, 6opeanbHuii — BO, atnanTudHnm — AT,
cybbopeanbHun — SB, cybatnaHtuyHui — SA
yacu). Martepianom ana aHanidy Ta ysaranb-
HEHHS BiJOMOCTEN NPO yyYacTb MUIKOBUX 3epeH
Bassia laniflora, Corispermum cf. hyssopifolium,
Lipandra polysperma Tta Teloxys aristata y ckna-
Ai BMKOMHUX naniHodrop cryryeBanu OTpMMaHi
HamMu pesynbTaT NaneonopUCTUYHUX JOoCHi-
mxeHb Bigknagis 40 doHoBMx po3spisiB Ta 10
apxeonoriyHMx NaMm’siTHUKIB, PO3TalLOBaHUX Ha
TEpPUTOPIi PIBHUHHOT YacTuHu YkpaiHu. [Ona Bu-
AOBOI ideHTUiIKaLUil BUKOMHNUX MUITKOBUX 3€PEH
poauHn Chenopodiaceae Gynu BUKOPUCTaHI na-
niHomopconoriyHi po3pobkn ansa uinen cnopo-
BO-MUITKOBOro aHaniay [4—6].

OTpumaHi pesynsratn naneonopuUcCTUYHNX
OOCrigpKeHb cBigYaTh NPO ydacTb MUMKOBUX 3e-
peH MoenbHUX BUAIB €KOMOorivyHol rpynu nca-
MOQOITIB Y cknagi naniHodrnop Bigknagis anne-
peay—ronoueHy piBHUHHOI YacTUHM YKpaiHu, Lo
[03BONUIIO BIACTEXUTU AeSKi 3aranbHi TeHOeHL,T
TXHBOIO NOLUMPEHHSA Ha JOCHIOKYBaHIA TepuTopil
y npocTopi Ta 4aci. BctaHoBneHo, wo Teloxys
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aristata 6paB y4acTb y (popMyBaHHi POCIMHHUX
yrpynoBaHb BNpoaoBX MikcTagiany AL Ta ctagi-
any DR—-3 Ha TepuTopii npaBo6epexHOi YacTUHK
Jlicoeoi 30HK. Ha niBoGepexHin yactuHi JlicoBoi
30HM Len BUA Tpanndascda y cKragi POCIMHHOMO
NMOKpMBY B Ni3HbOMY Apiaci. Corispermum cf.hys-
sopifolium 6paB y4acTb y CKnagi pOCIMHHMKX yrpy-
NnoBaHb, NOLIMPEHMX HA MiLLaHMX FPYHTaxX cyvac-
Hol JlicoBoi 30HM B annepegi Ta nisHboMy Apiaci.
Llen Bug tpannseca B PB Ta SB yacu ronoueHy
Ha TepuTopil NpaBobepexHoi YacTuHu JlicoBoil
30HU. BcTtaHosneHo yvacte C. hyssopifolium y
dopMyBaHHi POCIIMHHMX YrpyrnoBaHb Y Mi3HEOMY
gpiaci Ta SB yac ronoueHy Ha TepuTopii JliBo-
bepexcks Jlicoctenosoi, a Takox BO, AT, SB Ta
SA vacu ronoueHy Ha [NpaBobepexoki CTenoBoi
30HW. Pesynbtati BUOOBOI igeHTUdikauii nusko-
BUX 3epeH Bassia laniflora 0o3BONSAOTbL BCTAHO-
BMTW yyacTb LbOro BUAY Yy CKNagi POCHAMHHOIO
nokpmey [MpaBobGepexcksa Jlicooi (AL, DR-3 Ta
PB, BO, SA yacu romnoueHy), NpaBobepexiks
JlicoctenoBoi (ctagian nisHin gpiac), MNpaBobe-
pexcks Ctenosoi (BO, AT, SA 4dacu ronougeHy)
Ta JliBobepexcka Ctenooi (AT, SA 4vacu romno-
LeHy) 30H. OTprmaHi naneodnopuUcTyHi mare-
pianu ceigyaTtb Npo yyacTb Lipandra polysperma
y (hopMyBaHHi POCIANHHUX YrpynoBaHb MillaHuX
cybcTpaTiB BNpoA4oBX annepeny—ronoueHy Ha
MpaBobepexcki JlicoBoi 3oHM. Ha JliBoGepexoki
Jlicoeoi 30HM uen Bug Tpannsaescs B PB, SB Ta
SA uvacu ronoueHy. BcTtaHOBNEHO NOLIMpPEHHS
L. polysperma y cknagi POCAWHHOIO MOKPUBY
MpaBobepexcksa (AL, DR-3 Ta SA 4ac ronoueHy)
Ta JliBobepexcka (DR-3 Ta SA vac ronoueHy) Ji-
COCTENOBOI 30HU. B rofnioueHi y4acTb Lboro Bugy
y CKnagi pOCrMHHNX yrpynoBaHb 3adiKCOBaHO K
Ha MNpaBobepexxki (AT, SB, SA yacu) Ta JliBobe-
pexcki (SA vyac) CtenoBoi 30HU. Bneplue Ha npu-
Kragi YOTMPbOX IHAMKATOPHUX BUAIB €KOMNOriYHOI

rpynu ncamodqiTiB peKOHCTPYMOBAHO MPOCTOPO-
BO-4acoBy AnepeHLiaLito IXHbOrO NOLUNPEHHS Y
CKnagi pOCNMHHMX YrpynoBaHb MillaHnx cybeTpa-
TiB B annepeni—rornoueHi Ha TepUTopIl CyHacHUX
Jlicoroi, Jlicoctenoroi Ta CTenoBoi 30H YKpaiHu.
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TAPHONOMIC ANALYSIS OF SMALL MAMMALS BONE REMAINS FROM THE BURAN-
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The Buran-Kaya IV archaeological site is a destroyed rock canopy (grotto). The remains of bones and teeth of small
mammals, which were found in the deposits of the stratigraphic unit 211B (Neolithic-Holocene), were analyzed for mechanical
breakage. Based on the degree of breakage of the bones and teeth, it was possible to identify the agents responsible for
the damage. Further research of modification features will allow us to reconstruct the sequence of events that led to the

accumulation and preservation of the fossils.

Key words: small mammals, taphonomy, diurnal birds of prey, caves.

TnymayeHHA npoueciB HaKOMUYEHHSA KIiCTOK B
neyepHMX MiCLUE3HAXOMKEHHSM Mae Baxnuee
3HAYEHHA AN BMBYEHHSI NaNEOoHTONOMYHUX Ta
apxeororiyHux nam’aTok [2, 6]. B neyepHomy ce-
penoBuLLi 3a paxyHOK CBOrO HEBEMUKOro po3Mmipy
KiCTKM Ta 3ybu apibHMX ccaBuiB € YyTNMBUMW OO
BionoriyHnx Ta isnyHMx BNAMBIB. TadOHOMIYHI
npouecu ki TyT po3rmsaHYTi, CTOCYIOTbCS XUXa-
uTBa. XwkakiB OpiOHMX ccaBUiB MOXHa po3gi-
NINTX Ha TPWU TPYMKU: XMXKaKK CCaBLiB, AEHHI XWXi
nTaxu, HivyHi coBu [8]. B Hawomy pgocnigpkeHHi
npoaHaniaoBaHo PiBHI MeXaHIYHOIo MOLUKOAKEH-
HS OCTEONONiYHNX PELUTOK ApiOHMX ccaBuiB 3
nevyepHoro MicuesHaxomkeHHs bypan-Kaa IV
(Kpum, Ykpaina). OTpumaHi pesynstatv ganu
3MOry igeHTUikyBaTh TaddOHOMIYHI areHTu, Lo
BiAMOBIOAOTL 3a HAKOMWYEHHA PeLToK abo X
Oynn 3anyyeHHi 4o popmyBaHHS Bigknagis. Ha
OCHOBI LbOro 3p0o6neHo NpUNyLLEHHS MPO LASX
noTpannsHHs ApiGHMX ccaBUiB 40 NaM’ATKU.
3aranbHa KinbKiCTb OCTEONOriYHMX 3HaXigok
Hanivyye 80 oamHMub, 32 3 AKUX HanexaTb Apio-
HUM ccaBusM psagdy rpusyHn (Rodentia). Bugosy
HanexHicTb ApibHMX ccaBuiB 6yno BU3Ha4YeHO Ha
OCHOBI AOCNiAXeHH:A HWKHIX wenen (mandibula),
3y6iB (molars), nneyosoi (humerus), npomeHeBoI
(ulna), cterHoBoi (femur) Ta BENWUKOI rOMINKOBOI
(tibia) kictok. TatOHOMIYHI OOCMIOKEHHSA BUKO-
HaHO 3a MeTogamu, onvcaHumun B [8—14]. Cry-
NiHb MEXaHIYHOrO MOLUKOKEHHSA (3ramy) KiCTKu
npoaHanisoBaHo 3a [8, 12], a cTyniHb pynHyBaH-
HS HWXKHBLOT Wwenenu — 3a [8]. Bugosui cknag
ApibHUx ccasuiB: Microtus arvalis (Bu3Ha4eHHs
3a izonboBaHumM m1), Apodemus sp. (BU3HaYeEH-

HA 3a i3011bOBaHMM MOMSAPOM Ta HWXHIMU Lene-
namu (3)), Microtus sp. (BU3HAYEHHSA 3@ HVXKHIMK
wenenamu (3)).

ApxeornoriyHa nam’atka bypaH-Kasa IV 6yna
BiakpnTa KpMMCBKOIO MEe30NIiTUYHOK eKcneaunui-
eto 1A AH YPCP nig kepisHuuteom O.0. AHeBu-
ya y 1990 p. Ta gocnigxyBanacb MiKHapOOHU-
MU eKkcneauuiamMm npoTAromM MofibOBUX CE30HIB
2008-2013 pp. [7, 16, 17]. CTOsiHKa 3HaxoaUTb-
csa B CxigHomy Kpumy, B 30Hi [dpyroro nacma
Kpumcbkmx rip (Binoripcekuin p-H, AP Kpum).
PostawoBaHa B ckenbHOMy Macusi BypaH-Kas
npasoro 6epera p. bypynbya (45°00° n.w., 34°00°
c.A.). bypan-Kas IV siBnge coboto Benukui 3pyn-
HOBaHWI HaBiC (rPOT) B OPIEHTOBAHIM Ha NiBAEHb
cKernbHil cTiHi gosxuHoto 6insg 100 m Ta BuUco-
Toto 6ina 10 m. CkenbHUIM HaBiC PO3TalLOBaHUM
Ha BucoTi NnpnbnmnaHo 330 M Hag piBHEM MoOps Ta
9 m Hapg piBHeM p. Bypynbya. 3aranbHa ToBLUMHA
Bidknagis nig Haeicom bypaH-Kasa 4 carae noHag
5,0 m. 3a pesynsratamm gocnimkeHs 2010-2012
pp. poO3pi3 BigknadiB CTOSAHKW nogineHo Ha 18
cTpaTturpadivyHnx ognHuub [15-171].

KicTkun Ta 3ybu apibHux ccasuis 6yno 3Hange-
HO B 2011 p. B KynbTypHOMY Lwapi 112B (HeoniT),
kBagpaTu 6F, 5E, 5F. JliTonoriyHo wap npeacras-
neHun gpibHMM Ta cepenHim BanHsaKoBUM Liebe-
HEM Yy CBITNO-)XOBTOMY MiLL@HUCTOMY CYITIMHKY
Ta 30Mi, B 30Hi po3TallyBaHHSA BOTHULL (KynbTyp-
HWU wap) [15-17]. 3a pesynsratammn C' aHanisy
oTpumaHo Agi gatn 6610135 BP (SacA 24018)
Ta 6360135 BP (SacA 24017) [16]. BoHu cniBBia-
HOCATLCA i3 aTNaHTUYHUM MEPIOLOM MOSTOLIEHY.

CTyniHb NOLIKOAXXEHHS! HMXXHBOI Lenenm pos-
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OiNeHnn Ha M’'sTb KaTteropin pyrHyBaHHsa (A-D,
1), oe A — BigMiHHWI CcTaH; B — 3namaHi BiHLEBUN
Ta KyTOBWW BiAPOCTKM rifikoBoro Tina; C — rinkoee
TifI0 NOBHICTIO BiACYTHE; D — rinkose Tiflo noe-
HICTIO BIOCYTHE, € HasABHI O3HAKM MOLLKOAXKEHHS
HWXHBOI YacTUHKU KicTKkoBoro Tina; | — 3 Hass-
HOro nuLe KicTkoBe anbBeondpHe Tino. KicTku
Oyno nogineHo: NoBHi, BiACYTHS MPOKCUMarbHa
YyacTuHa, BIACYTHA gucTarbHa YacTuHa, Nuwe
CTPWXXKHEBA YacTMHa.

Ha gaHomy etani JOCNiIKEHHS NUTaHHS WS-
XiB NOSIBM peLUTOK ApibHUX ccaBuiB (HeENpoMUC-
NOBUX BWAIB) Ha L CTOSIHLiI MOXHa MOB’si3aTu
3i 3go6myyo xmxkmx ntaxis [[Monoea, 2021]. 3ea-
Xarunm Ha cepefHin piBeHb PYMHYBaAHHSA KiCTOK,
30KpEeMa HWXKHIX Wwernern, My BigHOCUMMO 1X A0 Ka-
Teropii 3 (moderate modification), npunyckatouu,
WO HaWiMOBIPHILLMM XMXaKOM € NpeacTaBHUK
cokoronogibHux (bopusiTep 3BuMyanHun) [3, 4,
8]. KoxkHa 3 wecTtu HuxHix wenen ado 100% ma-
I0Tb O3HaKM MOLLKOMKEHHS. [1'sTh 3a KaTeropieto
C-D (rinkoBe Tino NOBHICTIO BiACYTHE, € HAsABHI
O3HaKM MOLUKOMXKEHHS HUXHbOT YaCTUHU KiCTKO-
BOrO Tina), oAHa Mae CTyniHb B (3namaHi BiHue-
BUA Ta KyTOBMIW BiAPOCTKW TifikoBoro Tina). Bci
HWXHI Wenenu 6ynun 6e3 3y6iB. 130nboOBaHMX MO-
ngapie 6yno gga, pisuiB YoTMpK. 3 NOCTKpaHianb-
HUX eNeMeHTIB NepeBaXkae CTerHoBa Kictka. Tpu
3 Hux (0,5%) 6e3 guctanbHMxX YacTuH. nevosa
Ta BEvKa romisikoBa KicTkn 6e3 npokcumarnbHol
YacTuHW. [NepernivyeHi KICTKOBI peLUTKM TakoX Ma-
I0Tb O3HAKW BTOPUHHUX MEXaHIYHMX Moandika-
Lii, AKMM o4yeBMOHO MiggaBanucb nepebyBatoun
Y BiOKPUTOMY MOSOXeHHi. Lle nutaHHsa 3anuwa-
€TbCA BIOKPUTUM Ta noTpebye noganbluMx Oo-
Cnig)XeHb.
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ORIGIN AND TAXONOMY OF THE PLEISTOCENE-HOLOCENE PONTO-CASPIAN

BENTHIC FORAMINIFERA
V. Yanko

Odesa |.I. Mechnikov National University, Odesa, Ukraine; valyan@onu.edu.ua

The Caspian foraminiferal fauna is characterized by a high degree of endemics (88%). No immigrants from the Pontic
basin are present. Allochthonous forms have a wide but discontinuous distribution. All this suggests that the Caspian
foraminiferal fauna originated in the Tethys/Eastern Paratethys and underwent internal evolution within the basin that was
isolated from the World Ocean for a very long time. For the Black Sea region, the generic endemism of the foraminiferal
fauna is not typical and bears distinct features similar to faunas of the Tethys, Paratethys, and the relic Caspian basin.
Key words: foraminifera, autochthons, allochthons, endemism.

All lower taxa of Quaternary foraminifers are sub-
divided into autochthons and allochthons. The
former originate from the Eastern Paratethys
and its relic, the Black and Caspian basins. They
are divided into ancient (pre-Quaternary), new
(Eopleistocene) and newest (Neopleistocene-
Holocene). Allochthons migrated to the Ponto-
Caspian from adjacent basins during their con-
nections (outer allochthons), as well as from
one part of the Ponto-Caspian to another (inner
allochthons). The latter, in relation to the Ponto-
Caspian as a whole, are considered autochthons.
Autochthons are subdivided into Paratethys rel-
ics and Quaternary endemics. For the alloch-
thons, the time, paths and direction of their mi-
gration are reconstructed. Redeposited tests,
which occur throughout the Quaternary section
due to erosion of different age sediments (from
Cretaceous to Pliocene), are excluded from the
analysis.

The Caspian foraminiferal fauna is character-
ized by a high degree of endemism (88%). No
immigrants from the Pontic basin are present.
Allochthonous forms have a wide but discontin-
uous distribution. All this suggests that Caspian
foraminiferal fauna is largely inherited from the
Tethys/Eastern Paratethys and underwent inter-
nal evolution within the basin that was isolated
from the World Ocean for a very long time. Thus,
the Caspian region can be considered to be a
zoogeographic province.

For the Black Sea, the generic endemism of
the foraminiferal fauna is not typical and bears
distinct features of inheritance from the faunas
of the Tethys, Paratethys and the relic Caspian
basin. Species endemism is observed in the
genera Ammonia, Aubignyna and Mayerella
while subspecies endemism is present in the
most ancient, mainly early and mid-Quaternary
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Porosononion and Elphidium species. Along with
Ammonia, these genera have great stratigraphic
significance as they are represented by indepen-
dent lower taxa at different stratigraphic levels.

Migration of the Mediterranean low rank taxa
into the Black Sea occurred in pulses following
the glacioeustatic sea-level fluctuations. Eight mi-
gration pulses are clearly distinguished: 1) Early
Neopleistocene, 2, 3) Middle Neopleistocene, 4,
5) late Neopleistocene, and 6-8) Holocene. With
each pulse, new species and subspecies pene-
trated into the Pont. The most powerful was the
4th pulse, during which 54 species and subspe-
cies migrated into the Black Sea, many of which
do not live there now. The second most powerful
was the 7th wave of migration (35 species and
subspecies). The 4th pulse corresponds to the
Mikulino interglacial, the 7th to the Holocene op-
timum.

The Black Sea is characterized by low en-
demism at the species and subspecies lev-
els (only 0.6% are endemic forms), with com-
mon Mediterranean and Atlantic taxa, mainly
boreal immigrants. Consequently, this region
should be considered as a sub-province of the
Mediterranean Province and as part of the Boreal
Zone.

The entire fauna of the Ponto-Caspian fora-
miniferal is shallow dwelling. The Azov fauna is
a depleted Black Sea fauna, consisting mainly of
infralittoral cold-water species and subspecies.
The information presented in this section, along
with the data from Chapter 4 and 5, provide the
evidence to formulate the concept of the origin of
the Ponto-Caspian Quaternary foraminifera [1].

1. Yanko V. Quaternary Foraminifera of the Caspian-Black
Sea-Mediterranean Corridors. Vol. 1. Ponto-Caspian
Foraminifera. Switzerland, 2022. 419 p.
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®AKTOPU ®OPMYBAHHA TOJIOLULEHOBOIro AOHHOIo OCAOKY MIJIKOBOOHUX
AKBATOPIA MIBHIYHO-3AXIOQHOIO WWENIb®Y YOPHOIO MOPA (3A BACILLARIOPHYTA)

DETERMINING FACTORS THAT AFFECT HOLOCENE BOTTOM SEDIMENTATION IN
SHALLOW WATER AREAS OF THE NORTHWESTERN BLACK SEA SHELF WITH THE USE
OF BACILLARIOPHYTA (DIATOMS)

O.MN. OnbWwTUHCBLKA, F0.A. TUMYeEeHKo
O.P. Olshtynska, Yu.A. Tymchenko
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The study concentrates on the main factors that determine modern sedimentation and ecological conditions in shallow water
areas of the northwestern Black Sea shelf. The characteristic species that are an indicator of the Holocene transgression
in the coastal zone have been identified. It has been shown that anthropogenic impact can be traced in areas with a
significant river influx based on diatom vertical successions.

Key words: diatoms, Black Sea, Holocene, river flow.

O6CcTaHOBKM ceanMeHTaL,il Ta eKosorivyHi yMOBK
iCHYBaHHs1 OpraHiamMiB NiBHIYHO-3aXiAHOMO LWEnb-
gy YopHoro mopsi B cektopi YkpaiHu nepebyBa-
I0Tb Mig gieto pagy B3aeMOMNoB’A3aHnx hakTopis,
AKi BM3HA4alOTb YHiKamnbHICTb akeatopii. Han-
BaXknuBiwi 3 Hux: (1) Hameuwwmn gna YopHoro
MOpPSA piBEHb AHTPOMOreHHOr0 HaBaHTaXEHHS;
(2) mani rmubuHn, piBHUHHWUIA penbed AHa i He-
BEMWKMIA Haxun wmpokoro wenbdy; (3) Benukni
obcar nocTayaHHA pidkamuy NpiCHUX Bof | 3aBu-
CNuX HaHociB; (4) cyTTeBa 3aperynboBaHICTb
CTOKY OCHOBHUX PIYKOBUX MPUTOK BacenHy; (5)
BMCOKa BioNpOAYyKTUBHICTL panoHy. 3HA4YHOK Mi-
poto, Ui hakTopu BM3HAYalOTb BESIMKY OUHAMIY-
HICTb | Many iHepuiiHICTb NPUPOAHNX NPOLECIB
ceguMeHToreHeasy [3].

OcapgkoHakonMyeHHs Ta rigponoridyHnin  ba-
NaHC akBaTopii 3HA4YHOK MIpOK 3anexaTtb Big
NPUTOKY NpICHMX i cyOmapuHHnx Bog OHinpa, Oy-
Hato, [HicTpa, lNiBgeHHoOro byry, siki BAHOCATL 40
facenHy cegumeHTauii yNnaMmKoOBURA i MMNHUCTUN
Martepian, XiMi4Hi po34nHKN, KONOIgM Ta iHLWI 3a-
BUCAi HAHOCKU 3 OPraHiYHOK PEYOBUHOK N CKe-
NeTHUMK peLuTKkaMn opraHiamis. [1o ckrnagy Kowm-
NOHEHTIB CTOKY BXOAATb KPEMHIN | NOro Cronyku,
SIKi HanexaTb 4O OCHOBHUX MOXMBHUX PEYOBUH —
HYTpieHTIB. [JocnigKeHHs [7] BKasytoTb, LLO BMICT
KpeMHe3eMmy Yy BoAi Ta ocagky YopHoro mops 3
60-X pOKiB MMHYJSIOr0 CTORNITTS 3a3Ha€ iCTOTHUX
3MiH. Cepen MOXMAMBUX NPUYNH: 3MiHA KiNbKOCTI
KpeMHe3eMmy, L0 HaaXoanUTb 3 PiYKOBOK BOAOH,
Ta aKTUBHOCTI MOro oopm, nigsuiLeHa eBTpoi-
Kauisa BOA, 3pOCTaHHA Temnepatypu Boau, nig-
HATTS CiPKOBOOHEBOIO PiBHA TOLLO.

Hanbinblwe cTik pivyok y Bcix hopmax Bnnu-
Bae Ha NnpubepekHy YacTuHY akBaTopii, e gop-

MYETbCA 30HA 3MilLlyBaHHA MPICHUX PIYKOBUX
i COMOHUX MOPCBbKUX BOA. Y 30HI rigpodpoHTy
GOopMYyETBCH NOTYXHUI reoxiMidyHun 6ap’ep, Ha
SIKOMYy BigOyBaeTbCsl OOCUTb pi3ka 3MiHa ChiB-
BiHOLLEHHSA Ta MirpauiinHoi 3gaTHOCTI 6araTbox
KOMMOHEHTIB Pi4KOBOrO CTOKY: OCa[XKEHHS 3Hay-
HOI KINbKOCTI 3aBWCi, koarynsauia i donokynsauis 3
HACTYMHUM OCiAaHHAM 3HAYHOI KifIbKOCTi po3yu-
HEeHUX | KONOIOHUX PeYoBUH [2].

3 pgpyroi nonoBuHuM XX CT. BOAOCTIK Hau-
OinbLMX NPUTOK YopHOro Mops 3aperyfniboBaHo
kackagamu M'EC i3 BogocxoBuLLL@MU, LLO 3MIHUIIO
XapakTtep BOA4OOOMiHYy Ta npu3Beno 4o cepii Ha-
cnigkis. Tak, BUHECEHHS pivykaMm BioreHHNX Kom-
MOHEHTIB 36inbLINIOca Yepes LBIiTIHHA BO4OCXO-
Byl [1], @ 3aBUCNOI peYOBMHU — CYTTEBO 3MEH-
wunocs. Tenep y MOpe BUHOCUTBLCS NepeBaxHO
TOHKOAMCMEPCHa CKrnagoBa 3aBUCI Ta PO3YNHEHI
peyoBuHK [1], a WBMAKOCTI cegumeHTaLii B npu-
TMPrIOBUX aKBaTOPIsIX 3MEHLUMUINCS.

[iaTomoBi YyTNuMBI 40 BCiX Ha3BaHUX hakTopiB
ceamMeHTaLlii B MifIKOBOAHIM 30Hi NiBHIYHO-3axia-
Horo wernbdy YopHOro Mops, TOMy BEPTUKaSbHI
3MiHM cKnagy KOMMMEeKCiB i nartepanbHi BigMiHu
MOXYTb BUCTYynaTu JOBOS TOYHUM iHOUKATOPOM
3MiH ekonoriyHnx obcTaHoBOK. B ymoBax cyyac-
HOro wenbdy Ha Thi rofIoLEeHOBOI TPaHCrpecii
SICKpaBO BUSBMMACHA aHTPOMOreHHa fAis, nos’s-
3aHa 3i 3miHamu rigposnoriyHoro 6anaHcy n no-
CTayaHHs MpPiCHOT BOAM Ta MOXWBHUX PEYOBWH.
OuiHKa TeHAeHUIn y BepTUKanbHMX NOCiLOBHO-
CTHX OiaTOMOBUX YrpynoBaHb MiBHIYHO-3axigHOro
wenbdy HamMM NpoBeLEeHa Ha AinsiHkax npube-
PEXHOT YaCTUHU 3 BUCOKMM BMAMBOM PiYKOBMX
BOJ Ha cegMMeHTauinHi ooctaHoBKW: 6inga Kinin-
cbKoi aenbtuy [lyHato, y BigkpuTii YacTuhi Ogeckb-
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KOi 3aTokM Ta B akBaTopiax Opecbkoi GaHkM i
[HinpoBcbKoro xonoba. [Ans opieHTOBHOI OLiHKM
BiKY YTBOPEHHS OCaflKy BUKOPUCTAHO LUBUOKOCTI
0CafKOHAKOMNYEHHS B Pi3HMX akBaToOpPIAX MiBHiY-
HO-3axigHOI Ta 3axigHol YacTuHM YopHOoro mops
3a JaHUMK pagioByrneueBoro aHarnisy 3 pisHMx
oxepen [1, 4, 5].

AHania giatTomMoBMX i3 pO3pi3iB rosioLeHOBUX
ocagkie cepgnoBuH (1992, 2002-2005 pokis
BigOopy) nokasas, Lo 3MiHM 06CTaHOBOK Npube-
pexcksi, NoB’A3aHi 3i 3pOCTaHHAM PiBHA MOps Ta
NiABULLIEHHAM COMOHOCTI, (PIKCYHTbCS 3 Mi3HBO-
Oyrasbkoro 4acy (paHHin ronoueH). BinbHe Hag-
XO[)KEHHS BOA BiAKPUTOro MOpsi BCTAHOBMIOCH B
akBaTopil HANPUKIHLi paHHLOrO rofIoLEHY, Y BITA-
3iBCbKMUI Yac, nicrisi HeTpMBanoro nepiogy 3mMeH-
LLIEHHS1 COOHOCTI Ta pPiBHA MoOps. XapaKTepHO
O3HaKO BiAKPUTOMOPCBKNX rONoLEHOBUX KOMM-
nekciB € AOMiHYBaHHSI arlOXTOHHOIO KOMMOHEHTY
— Buay Paralia sulcata (Ehr.) CI., Tunosoro npea-
CTaBHMKa NNaHKTOHY MOPCLKOI fiTopani 3 cono-
HicTio Bog 15-17%o i aKTUBHOIO TigpoaMHaMIKO.

[ns BigkpuTtux akeatopii OgecbKoi 3aTokn Ta
[HinpoBcbKoro onoba ymMoBM MOPCBKOI fiTo-
pani 36epernucs 4O OCTaHHbLOro Yacy, a ans Ai-
NSHOK, WO nepebyBatoTb Mig 3Ha4YHUM BNIMBOM
CTOKY PIYOK CNOCTEpPIraeTbCs iHWa TEHOEHLS.

BepxHs yactmMHa ocagky B akBaTopii Ogechb-
koi 6aHku (iHTepean 0,1-0,15 m) micTuTb giato-
MOBUIA KOMMJIEKC, ¥ AKOMY OOMiHYIOTb MpPICHO-
BOAHI KOCMOMONITK: NNaHKTOHHWUI Stephanodis-
cus hantzschii Grun. Ta enidit Diatoma vulgaris
Bory, wo € iHankatopamn eBTpodikauil Ta aH-
TPOMOreHHoro 3abpygHeHHS. 3a pi3HUMK pOo3-
paxyHkamu, ocafoK HaKonmuyyBaBCsS BMNPOAOBX
6nmabko 50 pokiB, TOOTO Apyroi NOOBUHN XX CT.
3a uer camuin Yac NpUPOLHUN FigpOnoriYHNIA pe-
XuUM [JHinpa cyTTEBO 3MiHMBCS.

B akeaTopil Kinincekol genstn, niBgeHHiwe
OuakiBcbKoro rvpna, npupoaHui pexunm [y-
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Halo 3 AOMIHYBaHHSIM MOPCBLKOIO MSIaHKTOHY ic-
HyBaB a0 cepeauHn XIX ct. [6]. MoBepxHeBUN
wap ocagky (iHT. 0—0,05 M) MiCTUTb KOMMMEKC
AiaToMoBUX 3 BUOaMU-iHOMKatopamm eBTpodi-
kauii Cyclostephanos dubius (Hust.) Round, St.
hantzschii, QOMIHYIOTb TYT COSIOHYBaTOBOAHI 1
NPiCHOBOAHI NNaHKTOH Ta enigitn. NpoBeaeHi
pO3paxyHKN MOKa3yloTb, LUO Lap ocagky YyTBO-
puBCs B Apyrin nonosuHi XX CT., Konn Ha [yHal
Oyno nobyaoBaHO OCHOBHI BOOOCXOBULLA.

Ha Hawy aymMKy, HUHILLHA 3MiHa rigponoriYyHoro
pexunmy [Hinpa y 3B’a3Ky 3i 3HUKHEHHSIM O4HOrO 3
HaMBINbLLMX BOOOCXOBULL, perioHy — KaxoBCbKOro,
HeogMiHHO BHeCe KOpeKTMBM A0 GanaHcy NOXuB-
HUX pevyoBUMH AK y [JHiNpoBCbko-by3bkomy numa-
Hi, Tak i aKkBaTopisax NiBHIYHO-3axiAHOro LWenbgy,
O HEOOMIHHO MO3HAYMUTLCS Ha PO3BUTKY LiaTo-
MOBWX GiOTOMIB | XapakTepi ceaMMeHTaLil.

1. Mwutpononbckuii A.KO., OnbwTbiHckui C.M., YceHko B.
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APPLICATION OF MEIOBENTHOS TO MONITORING GASEOUS HYDROCARBONS
IN BOTTOM SEDIMENTS OF THE BLACK SEA
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This is the first study to investigate the response of foraminifera and nematodes to different types of methane and its
homologues in the northwestern part of the Black Sea, including the shelf and continental slope. Three main problems are
discussed: (1) the origin of methane in the bottom sediments, (2) the application of meiobenthos to pollution monitoring of
gaseous hydrocarbons in bottom sediments, and (3) the designation of bottom sediments according to their suitability for

gaseous hydrocarbon cleaning procedures.
Key words: foraminifera, nematodes, methane, monitoring.

With increasing worldwide awareness on the
blue economy and sustainable development of
the marine environment, ways to detect, monitor,
and remediate pollution across space and time
are presently subjects of active research.

The Black Sea is an ideal natural laboratory to
study the influence of methane on meiobenthic
organisms. It is the world’s largest meromictic
basin, waters of which are enriched with meth-
ane. Its presence under the sea bottom is evi-
dent from outbursts of submarine mud volcanoes
that commonly contain ice-like aggregates of
gas (largely methane) hydrates as well as many
high-intensity gas seeps and gas bogs that re-
lease huge quantities of methane. According to
different estimates, about 4.95-5.65 Tg (1 Tg =
102 g) of methane are annually escaping from
the entire Black Sea bottom into the water col-
umn [1] Currently, about 80 bin m? of methane is
dissolved in Black Sea water, and this condition
persists despite a full cycle of water renewal due
to the water exchange between the Black Sea
and the Sea of Marmara through the Bosphorus
Strait. The methane-containing fluids and flows
are part of the planetary system of defluidization
of the Earth’s interior and an important link in the
processes of interaction between the lithosphere,
hydrosphere, atmosphere, and biosphere.

Meiobenthos of the Black Sea is characterized
by substantial taxonomic diversity, and by a huge
density of colonizations (up to 3 million speci-
mens/m?) that is equal to or greater than that of
the macrobenthos. Foraminifera and nematodes
are the most widely distributed groups of meio-
benthos. Their tremendous taxonomic diversity
gives them the potential for diverse biological re-
sponses to various pollutants, which in turn adds
to their potential as index species for monitoring
pollution from diverse sources [3].

Methane in the Black Sea is represented by
biogenic (syngenetic or microbial) and thermo-
genic (epigenetic) types [2].

The main goal of this paper is to use fora-
minifers and nematodes to monitor pollution of
bottom sediments by gaseous hydrocarbons in
the northwestern part of the Black Sea. To reach
this goal, the following tasks are considered: (1)
to identify the origin of methane (themogenic
versus biogenic) using homologues, MHR, and
isotopic signatures in foraminiferal tests and
molluscan shells, together with geological-geo-
chemical-geophysical data, and (2) to discover
the response to gaseous hydrocarbons of quan-
titative (taxonomic) and qualitative parameters
of foraminifera and nematodes along with their
morphological characteristics and sizes. (3) By
combining (1) and (2), one can then consider the
feasibility of using these organisms for pollution
monitoring of gaseous hydrocarbons in order to
gauge the practicability of applying decontami-
nation technologies for the reduction/elimination
of methane from the marine environment.

Application of meiobenthos to monitor pollu-
tion of bottom sediments by gaseous hydrocar-
bons was performed in three areas within the
inner, outer shelf and continental slope in the
northwestern part of the Black Sea. These areas
differ by depth, salinity, and amount of methane
and its homologues in bottom sediments.

Foraminifera are represented by 39 species
from six orders, 13 families, 24 genera. Nema-
toda are represented by 48 species from six or-
ders, 17 families, 27 genera.

Three types of methane in bottom sediments
have been identified: biogenic, mixed (biogenic
and thermogenic), and purely thermogenic.

For any kind of pollution of bottom sediments
by gaseous hydrocarbons, indicative features
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are the presence of lagenids on the inner shelf, 1.
very small sizes (<0.1 mm) and stunting of fora-
miniferal tests as well as an increase of megalo-
spheric tests.

Anindicator of thermogenic methane in bottom 2.
sediments is a sharp increase in the number of
specimens and species among foraminifera,
which become much higher compared to those 4
in the areas polluted by biogenic and mixed
methane. For nematodes the picture is reversed.
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QUATERNARY AND RECENT MARINE OSTRACODS OF SOUTH AFRICA: SYSTEMATICS
AND ECOLOGY
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Quaternary and Recent marine ostracods (Cytherocopina, Bairdiocopina, Platycopina) were collected on the continental
slope, the shelf, and the coasts around South Africa. This ostracod study includes a detailed description of the external and
internal structure of the shell, paleontological tables, their absolute, relative and quantitative characteristics, and analysis
of the range of variability of morphological elements for further morpho-functional, ecological-ethological, and comparative-
actualistic analysis. A list of morphological elements, which according to the authors and literature data are ecological
proxies and also have diagnostic (taxonomic) value is given.

Key words: Ostracoda, taxonomy, ecology, South Africa.

The ostracods of South Africa have a long (almost
140 years) history of study and a significant
number of publications on taxonomy, ecology,
paleogeography, and ostracod biogeography has
been published. At the same time, these data are
insufficient compared to our knowledge about
Europe, EastAsiaorNorthAmerica, which narrows
the scope of their practical use and requires
additional systematic study and generalization.
An urgent challenge for South Africa is the
decline of biodiversity due to natural change and
anthropogenic impacts on marine and coastal
ecosystems and the monitoring of environmental
pollution of modern ecosystems. In this context,
the International Micropaleontological Working
Group of the Institute of Earth Sciences (Jena,
Germany) is the only one worldwide to be active
in the study of Quaternary and Recent ostracods
of South Africa and it houses a large collection
of South African ostracods. The main directions
of research of micropaleontologists of this
group are the systematic study of South African
ostracods (detailed monographic description and
taxonomic revision of generic, subgeneric and
species ranks, analysis of ecological tolerance
of ostracods and their manifestations in shell
morphology) and their ecology as a proxy of
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changes in climate and their habitats.

The species diversity of South African
ostracods was formed under the influence
of the cold Benguela and warm subtropical
Agulhas currents, as well as the system of
sea and ocean currents of the World Oceans,
and increases with rising salinity. According
to preliminary data, the paleontological and
zoological collection of Quaternary and Recent
marine ostracods of South Africa includes about
200 species, representatives of 65 genera and
three suborders (Cytherocopina, Bairdiocopina,
Platycopina). The actual material was collected
during scientific expeditions (2013, 2014, 2016,
2019) to the continental slope, the shelf and the
coasts around South Africa in less than 1 m to
3059 m water depth including estuaries, lagoons
and coastal lakes.

Morphological changes of the shell, which
is the protective shell of the soft body of the
ostracod, are the adaptive function of the
organism to changes in the habitat (individual
variability of the species). The study of South
African ostracods includes a detailed description
of the morphological elements of the external
and internal structure of the shell, documented
by photographic images of SEM and DM,
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measurements of their absolute, relative and
quantitative characteristics, analysis of the
range of variability of morphological elements for
further morpho-functional, ecological-ethological,
comparative-actualistic analysis. Below is a list
of morphological elements that, according to our
and literature data, are ecological proxies, and
also have diagnostic (taxonomic) value [1-9]:

1. the size of the shell (may be an indicator of the
pessimal and optimal conditions of an existence
of the species);

2. the thickness of the shell as a proxy of the type
of basin and the salinity of the water;

3. an ocular tubercle (the presence or absence
of tubercle, its size) as a proxy of the water depth
and an illumination of the bottom; as a taxonomic
sign of the subfamily, suborder;

4. the macrosculpture of shell (the number, size
and location of the ribs, tubercles, spines, etc.) as
a proxy for the type of the basin, hydrodynamics,
salinity and oxygen concentration in the water;
as a taxonomic sign of the family, subfamily,
genus, species;

5. the vestibulum (the shape and size) as a proxy
of an oxygen concentration in the water; as a
taxonomic sign of the subfamily, genus, species;
6. the normal pore channels (the type of the
pores, its shape and size) as a proxy of the water
depth, salinity and oxygen concentration in the
water, as a taxonomic sign of the species;

7. the mesosculpture of the surface (the type and
details of the structure) as a taxonomic sign of
the genus and species;

8. the central muscle field (the presence of
adductor, mandibular andr frontal muscle scars)
as a taxonomic sign of the order;

9. the adductor group of the muscle scars (the
type of location) as a taxonomic sign of the family;
the number, shape and size of the adductor scars
as a taxonomic sign of the species;

10. the mandibular and frontal groups of the
muscle scars (the number and shape) as a
taxonomic sign of the genus;

11. the type of hinge as a taxonomic sign of the
genus; the variability of the marginal elements
and middle section of the hinge as a taxonomic
sign of the species;

12. the structural elements of the inner lamella
as a taxonomic sign of the subfamily, genus,
species;

13. the marginal pore channels (the width of the
pore channel zone, the number and shape of the
channels) as a taxonomic sign of the superfamily,

family, subfamily, genus, species.

14. An indicator of an anthropogenic water
pollution is the chemical composition of the shell
with abnormal concentrations of some chemical
elements.

A systematic study of the entire species
diversity of South African ostracods also includes
an analysis of the structure and dynamics of
the species populations; an analysis of the
lateral distribution of the species; an analysis
of the composition of ostracod communities;
an analysis of the influence of environmen-
tal factors on the formation and distribution
of ecological communities of ostracods in the
marine and coastal biotopes of various types;
the documentation of the data on the abiotic
parameters of the species habitat (water
depth, presence of aquatic vegetation, type of
substrate, salinity of water, temperature and pH
of the water); an analysis of the literature data on
the ecology and geography of marine ostracods.
This is the first time that such systematic work
on South African ostracods has been carried out.
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lonosa MixHapogHoi cTpaturpadiyHol  Komi-
cii (MCK) KOpren PemaHe y 4epBHi 1997 poky
3BepHyBcs 00 MixHapogHoi nigkomicii 3i cTpa-
Turpadii cunypincekoi cuctemmn (MIMCC) i3 npo-
no3uuieto 3aMiHUTU NNaH4OBEPChKY, BEHIOLbKY,
NyANOBCbKY Ta NPXUAOILCLKY Cepil curypy spy-
camu, ki ©6ynu 3atBepaxeHi 27-t0 cecieto MIK
(1984 p.) y craryci nigcuctem (enox) cunypy [8].
Ha noro gymKky, cunypiiceki cepii (enoxu) «...
Npnbnn3Ho ekBiBaneHTHi 3a obcsarom spycam
AEBOHY (SIK | ApycaMm iHLIMX CUCTEM Mareo3or)»
[10]. 3a naneoHTOMNOrM4YHMMN JaHUMK HELWLo4aB-
HO BOanocsa BuU3HauYUTKU BiocTpaTurpadiuHmm
0o0car ceaMMeHTaUiHMX LUMKMIB CTPaTOTUMNOBUX
po3pisiB cepin cunypy y Benbci Ta Yexii [5, 8,
10]. B pesynerari, 3’acyBanocs, wo: 1) Bigknaau
nnaHaoBepcbKoi cepil HaKONUYUNUCS NPOTArOM
BCi€l NI1aH00BEPCHKOT eNnoxXun cunypy yKpaiHCbKOI
GiocTtpaTturpadiyHoi cxemm [3, 5]; 2) GioctpaTtu-
rpadiyHnin  06cAar BEHMOLBKOI cepil JOPiBHIOE
nieTopa obcAary etany (nosicy YKpaiHCbKOI CXe-
mu) [3, 5]; 3) obcar nyanoBCbKOI cepii JOPiBHIOE
BCbOrO NuLle niBTopa rpanToniToBMM 30HaMm [5,
puc. 11; 10, 11], To6T0 € 3Ha4YHO MeHLwe obca-
ry etany (Nosicy ykpaiHCbKOI CXeMU), He Kaxy4u
BXe npo enoxy, 4) obcar npXxmaonbCbKoi cepii
cunypy Yexii gopiBHioe etany (nosicy bioctpaTtu-
rpadivyHoOT cxemun) cunypy YkpaiHu (=CKarnbCbKum
nosic). Tomy noro npono3uuis He NiATBEPAKYETb-
CS Hi JaHUMKW naneoHTonorii, Hi cTpaturpadiy-
HOO NOorikoko B3arari.

Cnig nigkpecnuTn, Wo peanisyBatn npono-
sudito KO. PemaHe HEMOXNUBO, TOMY, WO cepil
ue nitoctpaturpadiyHi nigposaninu, a nigcucte-
MK (enoxu) Ta sapycu (Bikn) — GiocTpaTurpadiyHi,
TOGTO Le ABa Pi3HUX CTaHu (CEHCW) CTPaTOHiIB,
TEPMIHU OBOX YiTKO Pi3HWX MeToAdiB cTpaturpa-
Gii. CTaBUTU MK HMUMW 3HaK PIiBHOCTI, Ha HaL
norngag, He NPUNHATHO, TOMY LLIO Lie NpU3BOAMUTb
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00 pyWHyBaHHA cTpaTurpadiyHol TepmiHonoril
[5].

Mwu He Gynemo obrosoptoBaTu B Lin poboTi 3a-
3HadeHy nNponosuito, ane WMPOKO BiAOMO, LI,
3rigHo i3 pilueHHaMU BocbMoi cecii MK (Mapwuk,
1900), cepii 6inbLwi 3a dopmauii (=CBiTM yKpaiH-
CbKOI CcTpaTurpadivHoi WKomnun) i He MoXyTb By-
T, Hi nigcnctemamm (enoxamu), Hi spycamm (Bi-
kamn) MixHapogHoi GiocTpaturpadivHoi wkanm
reonoriyHnx cuctem (MBLL).

27 cecig MI'K (1984 p.) Takox Bupilumnna Mox-
NUBAM NPOIrHOpyBaTU piLLEHHA BOCbMOI Cecii
Mr'K, ane He ckacyBana ix, a nuwe niarpuma-
na BkasaHy Bulle nponosuuito KO. PemaHe 3a
HanondaraHHAM iHworo Monosn MITCC — npod.
Y. Nnanga (IpnaHgis) [9] Ta 3aTBEpAnnu nnax-
OOBEPCbKUINA, BEHJTOKCbKUIW, JYANOBCbKUMA Ta
NPXWUOONbLCLKI cepii y cTaTyci nigcuctem (enox)
cunypincekoi cuctemun (nepiogy) [11] Ta amiHMna
Ha3BYy Cy4aCHUX ApyciB cunypy Bif pygaHCbKOro
0o nyadopacekoro nig’apycis [9].

Mwu BBaxaemo, WO Le Tex HenpunycTtumo,
OCKifNIbKM CTPAaTOHU APYCHOrO paHry BiApi3HAOTb-
C4 Ha BMAOOMY piBHI KOMMMekcamu rpanToniTiB
ab0 peLTOoK iHLWMX NITAHKTOHHUX Py OpraHiaMis
(3a BM3HayeHHAM A. OpGiHbi [1] came nnaHk-
TOHHUX, @ He BEHTOCHMX), @ Ha4 SIPYCHOrO paHry
— Ha poAdoBOMY piBHi Ta BULLMX TaKCOHOMIYHUX
piBHsIX came 6EHTOCHUX rpyn opraHiamis [5, 6].

3rigHo npono3uuin KO. PemaHe Ta Y. lonaHaa
BUXOOUTb, LWO: 1) TEPMIH «Cepig» BUKOPUCTOBY-
eTbCA y cyyacHin MBLU cunypy Ta iHWKx reono-
rYHUX CUCTEM Naneoso (AK i Me30-KanHO3010)
ONS NO3HaYeHHs niTo-cTpaTturpadivHmnx nigpos-
Ainie ctpatoTunoBmx obnacten 3axigHoi €Bpo-
nn, y 3B’A3KY i3 YAM cepii He MaloTb KOpensTuB-
HOro 3Ha4yeHHs. BoHM MaloTb nuvLe iCTOpUYHUM
iHTepec Onsa KpaiH, Ae po3TallOBaHi CTpaTtoTu-
NoBi panoHM BCIX reonoriyHMx cuctem 3axigHol
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€sponu. B Ton camuii yac ctpaturpadiyHa Tep-
MIHOJIOris1, IK MEPEKOHYIOTb HAc HaBedEHI BULLEe
npono3uuii ronie MMNCC i MCK Ta piweHHsa 27
cecii MK (1984 p.), Ha »arnb, NOBHICTIO 3HULLE-
Hi (PYMHYIOTBCA) MPUXUITbHUKAMU PILLEHHST OpY-
roi cecii MK (BonoHbs, 1881) i GpuTaHCLKOT
cTpaturpadiyHoi Wwkonu. 3HUKae i cama cTpa-
TUrpadist i3 nonga 3opy crparturpadpivyHoi ranyai
reonorii, KOTpa He 36eperna, a BTpaTuna CBO
TepmMiHonorito.

[Ons Hac, 9K JOnNUTNMBMX ManeoHTOoNoriB 3a-
NMULLAETbCS LiKaBUM:

1) Wo x saBnse cobot enoxa (nigcucrema),
eTan (nosc), Bik (apyc)?

2) Yomy GpuTaHcbki cTpaturpadm He «bioc-
TpaTUikyoTb» LWenbdoBi Bigknagn cunypy tu-
NMOBOro panoHy Yenbcy?

3) Yomy Takumin Mi3epHUIN eni3od reonorivyHoil
icTopil Yenbcy Sk NyanoBcbka cepisi Ha3MBaETb-
CS1 ernoxoto cunypy?

Mu BBaxaemo, wWo MixHapogHi nigkomicir,
KoMicil Ta KoHrpecu kepykoTbCa npioputetamm
N «Tpaguuismm». Ha Hawwy gymky, TepMiH (cTpa-
TOH) Apyc (Stage) cyyacHOi BpPUTAHCLKOI LUKO-
nm — ue dopmMadisa (= cBiTa YKpaiHCbKOI LLUKOMN)
P.l. MypuyicoHa, Ha €Ki BiH noginsiB CUNypiACbKi
cepii Yenbcy [11]. CyyacHi GpuTaHCbKi cTpaTu-
rpachmn NoAainstoTb Moro cepii Ha apycu (Stages)
[8]. OkpecneHun ctaH cnpae y ctpaturpadii, Ha
Haw nornsg, goeoni TpariyHmi. Cknagaetbea
00’EKTVBHE BpPaXXEHHS, WO OpUTaHCbKMIA TaKCOH
(TepmiH) «Stage» € HE3aKOHHUM | TOMYy CTpaTu-
rpadpiyHO HeBanigHWM; BiH TICHO MOB’A3aHUN Y
OpuTaHCbKi | CBITOBINM cTpaTurpadivHin nite-
paTypi, Kk Oyno nokasaHo BuLLE, i3 NiTo-cTpaTu-
rpadpivyHMMM TEpMiHamMu cepia i popmauist abeo-
NIOTHO BCIiX reornoriyHMx cuctem paHeposoto; no-
Aanblle BUKOPUCTaHHS CTpaToHy «Stage» npwu-
3Bede A0 nofanblumMx NOMMUAOK i HEMOPO3YMiHb
y cTpaturpadil BCbOro paHepo3oto, Lo NpogoB-

XUTb ANCKpeauTaLio BaXnmMBoIl 4n4 reosorii na-
neoHTonoro-cTpaturpadivHol ranysi. Tomy mu
MPOMNOHYEMO 3anULINTL Y MUHYIIOMY HeBOanumn
TepMiH «Stage» (MpototTun dopmadid, cgita) i
paguMMo HasuBaTu GiocTpaTturpaddivyHui nigpos-
ain A. OpOGiHbi paHry sipycy ctpatoHom «Tiery —
y nepeknagi i3 aHrmincbkoi MOBU LI TEX «ApYyC».
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