KOJIMYECTBE MOJEJIEH Ie€OJOTMYECKUX CTPYKTYp. BONbIIMHCTBO MOJenel UMEIOT TUIIMYHBIE Xapak-
TEPUCTUKH CTPYKTYp YKpauHCKOro mmurta. HecoMHEHHO, HOBBIM METOJ HYXAACTCA B JajbHEUIIeM
UCCJIEJOBAaHUM U COBEPIIEHCTBOBAaHUU. C pa3BUTUEM TEXHOJOTUI OJAMH U3 OCHOBHBIX HEIOCTATKOB
JAHHOT'O METOJIa, COCTOSAIINNA B TOM, YTO Ha MIPAKTUKE CETh HA3EMHBIX U3MEPEHUH SIBIISIETCS KpaiiHe
HEPAaBHOMEPHOM, MOCTENEHHO HuBenpyercd. [losBusercs BcE pacmmpsroniascs BO3MOKHOCTb HC-
[I0JIb30BaTh HOBBIE BBICOKOTOYHBIE M3MEPEHMS] F€OMArHUTHOrO IOJISI, MOJYYEHHbIE CIyTHUKAMU.
OTO TaKKe MO3BOJUT MOITY4aTh PAaBHOMEPHYIO CETh HAOIIOIEHUHA MO Ha 3HAYUTENBHBIX TEPPUTO-
pusix. Ha Takoili cetm mMeToauKa BU3yaJM3alUU JAHHBIX C HCIIOJIb30BAHUEM MHUMBIX BEKTOPOB U
CKaJIAPHBIX UMIIEITAHCOB MOXKET OBITh 1OCTATOYHO 3(PPEKTUBHOIA.

HuTerpupoBanue TEOPETUUYECKUX M IMPOrPaMMHO-aJITOPUTMUYECKUX Pa3pabOTOK MO3BOJSET
copMHpOBATh TEXHOJIOTUIO KOMIUIEKCHOM HMHTEPIPETAUN Te0JIOr0-re0(hu3NYecKiX TaHHBIX,
MpeHa3HAYeHHBIX Ul pelieHusl 3a/1a4 HeTera3oBoi reojoruu. AKTYalIbHOCTh U BaXKHOCTH IMOJTY-
YEHHBIX pE3YJIbTaTOB OOYCIABIMBACT IMPOTHO3 HOBBIX INEPCHEKTUBHBIX YYacTKOB, a TAaKXKeE Iepe-
OILICHKY 3aI1aCOB U3BECTHBIX MECTOPOKICHUMN.
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JUSTIFICATION OF THE ALBIAN-CENOMANIAN BORDER
OF THE KARKINITSKO-NORTH CRIMEAN DEFLECTION
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Based on the results of the study of microfossils, we carried out stratification of the Albian and
Cenomanian sediments of the Karkinitsko-Pivnichnokrymsky deflection on the example of wells 27, 29, 31
drilled on the territory of the Zakhidno-Oktyabrska area. There are two spore-pollen complexes: Albian and
Cenomanian. For the first time, the Cretaceous rocks were division according to the systematic composition
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of dinocysts, as well as the paleontological characteristics of sediments by other groups of microfossils -
spores and pollen of higher plants, remnants of green algae, acritarch and microforaminifera. Zonal taxa of
Albian and Cenomanian on dinocysts and spores of higher plants have been established, as a result, the
boundary between the Lower and Upper Cretaceous deposits has been drawn in the studied region.

Key words: biostratigraphy; dinocysts; spore-pollen complexes; Albian and Cenomanian sediments;
Cretaceous; Karkinitsko-North Crimean deflection.

Io pesynbraTam n3ydeHus MUKpo(hOCHINN IPOBEAEHA CTPATU(UKAIMS OTIOKEHHUH anbba U CeHOMaHa
Kapxunnrtcko-CeBepo-Kpeimckoro nporutda Ha npumepe ckB. Ne 27, 29, 31, npoOypeHHBIX Ha TEPPUTOPUHU
3anagHo-OKTAO0pbCKON TUIOmAAN. BhieneHsl [Ba CIOPOBO-TIBUIBIEBBIX KOMIUIEKCA: albOCKHA M CEHOMaH-
ckuil. Ha uccnenyemoil Tepputopun BriepBble MPOBEIACHO PAaCUICHEHHE MEJIOBBIX MOPOA IO CUCTEMaTHye-
CKOMY COCTaBYy IMHOLMCT, a TaKXKe IOMOJIHEHA MaJICOHTOIOINYECKas XapaKTePUCTHKA OTJIOKEHUH MO Apy-
THM TPpyIIaM MHUKpO(OCHIN — CHIOPHI U MBUTbIA BBICHIMX PACTCHHUH, OCTATKHU 3€JICHBIX BOAOPOCICH, aKpu-
Tapxu ¥ MUKpodopamuHupepbl. Y CTAaHOBJIEHB! 30HAJIbHBIE TAKCOHBI anb0a M CEHOMaHa IO IHWHOLUCTAM U
CIIOpaM BBICIIMX PAcTEHHH, B pe3ysibTaTe B MCCIEJOBAHHOM PErMOHE IIPOBEIEHA IPAHUIA MEXKIY OTIIOXKE-
HUSIMH HIDKHETO U BEPXHET0 Mena.

Kntouesvie cnosa: Guoctpaturpadusi; AUHOIUCTHI, CIIOPOBO-TIBLIBIEBBIE KOMIUIEKCHI; OTIIO-
XKeHus anp0a u cenHomana; melt; Kapkunurcko-CeBepo-Kpbeimckuil mporuo.

Introduction. Cretaceous sediments of the Plain Crimea in the last century began to be studied
by stratigraphers-paleontologists such as A.T.Bogaets, G.V.Boychuk, R.Y. Leschukh,
M. A. Menkis, P. F. Gozhik, L. F. Plotnikova and others [1, 2, 4]. Palynological studies of this re-
gion and the data of spore-pollen analysis were conducted by G. A. Orlova-Turchina,
M. A. Voronova [8, 16]. Over the last decade, a significant contribution to the elucidation of the ge-
ological structure and stratigraphy of the Cretaceous deposits of the Karkinitsky deflection was
made by R. Y. Leschukh, N. M. Zhabina, Ya. M. Tuzyak, L. M. Yakushyn, I. I. Ishchenko and oth-
ers [6, 15]. However, according to paleoalgological analysis, the division of Cretaceous deposits has
not been carried out in the study area before. Also, the question of the nature of stratigraphic contact
between the series of the Cretaceous system in the Karkinitsky deflection remains debatable. In this
regard, our task was to supplement the paleontological characteristics of existing stratigraphic
schemes of the region and to stratify in detail the sediments of the Albian and Cenomanian.

Material and methods of research. The objects of our study were microfossils
(microphytoplankton, spores and pollen of higher plants and microforaminifera) from Cretaceous
deposits of wells 27, 29 and 31 drilled in the Zakhidno-Oktyabrska area of the Karkinitsko-North-
Crimean deflection. Earlier, we conducted research in this region on the example of one well 29 [9,
11]. In this work, we compared the results of the studied sediments of the Albian and Cenomanian
of three wells in the area of Zakhidno-Oktyabrska area and supplemented the paleontological char-
acteristics of the stratigraphic schemes of the studied region (fig.).

The main methods for determining the relative age of rocks in our studies were
biostratigraphic (palynological) and lithostratigraphic.

Analytical work was performed using an Ergaval microscope at the Institute of Geological
Sciences of the National Academy of Sciences of Ukraine. Samples of microfossils are stored in the
Department of Stratigraphy and Paleontology of Mesozoic Sediments of the Institute of Geological
Sciences of the National Academy of Sciences of Ukraine. To identify the dinocyst used classifica-
tion R. A. Fensome and others [3].

Geological setting. The Karkinitsko-North Crimean deflection occupies the northern part of
the Plain Crimea and the adjacent from the west water area of the north-western shelf of the Black
Sea. The deflection is a sublatitudinal and asymmetric depression that merges in the east with the
Siva depression, with which they form the only deep area of subsidence in the northern part of the
plain Crimea. They are located in the area of the joint of the Eastern European platform and the
Scythian plate. The beginning of the formation of the Karkinitsky-North Crimean deflection dates
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back to the beginning of the Albian period. Within its boundaries, 3 500-3 600 m of sedimentary
formations were deposited without a break from the Lower Cretaceous to the Miocene. The pre-
Cretaceous foundation of the Karkinitsky-North Crimean deflection is broken by disjunctive dis-
turbances and has a block structure. The Karkinit-North Crimean graben-like deflection is filled with
a thick layer (up to 10-11 km) of Mesozoic-Cenozoic sediments.

Kherson

7

Plain Crimea

Black sea Simferopol

@ wels investigated

@ Sevastopol I I the studied region

Figure — Map-scheme of the research region

Albian sediments in the Plain Crimea are widespread. Their thickness varies from the first tens
of meters in the foothills to more than 2 360 m in the most submerged part of the North Crimean de-
flection (Serebryanska arae). The sediments are represented by gray, dark gray (to black) siltstone
argillites with layers of siltstones [15].

Sediments of the Cenomanian stage are widespread throughout the territory of the Plain Cri-
mea. These deposits are represented by effusive pyroclastic rocks, sandstones, siliceous siltstones,
clay marls. Thickness about 300 m [15].

Palynological results. According to paleoalgological analysis of samples of well 29
(2 902-2 682 m) and well 31 (2 975 m) traced the dinocyst complex of the Pterodinium aliferum
zone, dating to the Early Albian and corresponding to the eponymous zone (in the same stratigraphic
range) of the International Stratigraphic Scale [5]. The complex contains the remains of green algae:
Tasmanites sp. and acritarchs: Fromea sp.

Samples from well 31 (2 798-2 772 m) contain dinocysts Cribroperidinium spp. Identified a
lot of Spiniferites ramosus (Ehrenberg) Mantell., Achomosphaera ramulifera (Deflandre) Evitt.,
Pterodinium spp., Systematophora Sp., Chlamydophorella nyei Cookson and Eisenack,
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Odontochitina sp. In the complex there are single forms Oligosphaeridium sp., Cleistosphaeridium
sp., Pervosphaeridium pseudohystrichodinium (Deflandre) Yun Hyesu., Prolixosphaeridium sp.,
Callaiosphaeridium sp., Batiacaspaera sp., Sentusidinium sp. According to the position in the sec-
tion and the analysis of the systematic composition of the samples, the sediments of the studied
range can be dated as Middle-Late (?) Albian.

In samples from well 29 (2 228 m) and well 31 (2 772-2 287 m) the dinocyst complex of the
zone Epelidosphaeridia spinosa was traced, dating as the end of the Late Albian—Early Cenomanian
[10, 14] and corresponding to the upper part of the zone Cribroperidinium intricatum (Upper Albian)
and the lower part of the zone Litosphaeridium siphoniphorum (end of Late Albian—Middle
Cenomanian) of the International stratigraphic scales [5]. In samples from well 27 (2 394 m) many
dinocysts belonging to the zonal and characteristic Cenomanian. These are Litosphaeridium
siphoniphorum Cookson and Eisenack and Callaiosphaeridium asymmetricum (Deflandre and
Courteville) Davey and Williams, Achomosphaera ramulifera (Deflandre) Evitt. and other. The
complex contains the remains of acritarchs: Baltisphaeridium longispinosum (Eisenack) Eisenack.

According to spore-pollen-analysis in the studied samples from the sediments of wells 27, 29
and 31, layers with Albian and Cenomanian spore-pollen complexes have been established. Com-
plexes have clear features of systematic composition, so in this study have a leading role.

The Albian spore-pollen complex consists of single spores of the Gleicheniaceae family
(Gleicheniidites senonicus Ross., G. angulatus (Bolch.) Bolch., Ornamentifera sp.). Small forms of
Concavisporites jurienensis Balme, C. kainophyticus (Krutz.) M. Voronova, Cyathidites Sp. and
spores of Murosporoides spp. are characteristic of this complex. The noted spores of
Corniculatisporites sp. are characteristic of the Albian. Spores Foveosporites sp., Ophioglossum sp.
are identified here. Bryophyte and lycophyte spores only make up very limited portions, not exceed-
ing 2 % in relative abundance. The gymnosperms are represented by pollen of the families Pinaceae,
Cupressaceae and others. The share of Classopollis pollen is up to 3 %. Angiosperm pollen is 8 %
and is represented by Clavatipollenites sp., Clavatipollenites hughessi Coup., Tricolpopollenites sp.,
Tricolpites sp., Tricolporopollenites sp., Retitricolpites sp. The complex contains numerous remains
of the structured wood.

The Cenomanian spore-pollen complex differs from the Albian one by a sharp decrease in the
percentage of fern spores. There are single spores of Gleicheniidites sp., Plicifera delicata (Bolch.)
Bolch., Cicatricosisporites sp., Cyathidites sp., Lygodiumsporites sp., Ophioglossum cenomanicum
Chlon. Bean-shaped spores of Polipodiumsporites sp. are typical. In the complex there is a variety of
pollen of gymnosperms — up to 50 %. A characteristic feature of the complex is the dominance
among the gymnosperm pollen of coniferous families Pinaceae (Pinuspollenites spp., Cedripites
spp.), Podocarpaceae and Ginkgoaceae, Cycadaceae. There is a variety of pollen of angiosperms —
up to 25 % (Liliacidites sp., Tricolpopollenites spp., Clavatipollenites sp.). The complex contains
numerous remains of the structured wood and tracheids.

Microforaminifers of Subammobaculites sp. indet.,, Subtrochammina sp. indet.,
Subevolutinella cf. albensis Nikit. et Vass., Subhaplophragmoides cf. glomeratoformis Zaspelova
were observed in samples from Albian sediments; Subvalvulineria cf. lenticula plummerae Loett.
from Cenomanian sediments. The findings of microforaminifera (insoles) do not give a clear defini-
tion of the age of the host sediments, but only supplement the paleontological characteristics of the
studied sediments of Albian and Cenomanian.

Conclusions. The beginning of the Albian is marked by the appearance of the dinocyst
Pterodinium aliferum. Epelidosphaeridia spinosa first appears at the end of the Late Albian, also,
the end of the Albian is characterized by the short-lived existence of Apteodinium maculatum subsp.
grande and the last presence of P. aliferum. Odontochitina costata, Apteodinium deflandrei appear
for the first time in the Early Cenomanian, Litosphaeridium siphoniphorum first appears on the bor-
der of the Early and Middle Cenomanian.
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The boundary of the lower and upper parts of the Cretaceous system is determined by the ap-
pearance of Ophioglossum cenomanicum spores in the Cenomanian sediments and an increase in the
content of angiosperm pollen complexes.

The deposits of the territory of the Zakhidno-Oktyabrska area of the Karkinitsko-North-
Crimean deflection are dated by an Albian and a Cenomanian according to the age of the fauna [15],
according to own data of spore-pollen analysis, the first conducted palaeoalgological researches of
this territory, also according to the carried-out correlation of similar age deposits and comparison of
Albian and Cenomanian spore-pollen complexes established by previous researchers in adjacent ter-
ritories — Black Sea basin, Plain and Mountain Crimea [1, 2, 8, 9, 11-13, 16].

Funding information. This publication highlights the results of research conducted with the fi-
nancial support of the Sepkoski Grant (Paleontological Society International Research) to conduct
research on «Stratification of Cretaceous deposits of the Karkinitsko-North Crimean deflection ac-
cording to palynological datay», 2021.
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PYBEXU UBMEHEHUS COCTABA PACTUTEJIBHOCTHU YKPAUHBI
HA IMTPOTAKEHUU TIO3THEI'O MUOLEHA U IIVIMOLHEHA
B KOHTEKCTE OBOCHOBAHUSA I'PAHUIL
PETMOHAJIBHBIX CTPATUT PA®UYECKUX MOJAPA3AEJEHAM

E. A. Cupenko
Wnctutyt reonorndeckux Hayk HAH Ykpaunsi,
yi. Onecs ['onuapa 55-6, 01601, Kues, Ykpauna; o_sirenko@ukr.net

IIpencraiensl pe3ynbTaTbl 0000IIEHNS 3HAYUTEIBHOTO MacCUBa JAaHHBIX MO MAJTMHOJIOTHYECKON Xa-
PaKTEepUCTUKE CapMaTCKUX, MIOTHYECKUX, IOHTHYECKUX OTJIOKEHHH MHUOLIEHA, KHMMEPUICKUX, KYySUIbHHLI-
KHX OTJIOKCHUH IJIMOICHA U X KOHTHHEHTAIBHBIX aHAJIOTOB, a TaKXkKe Cy0a’dpajbHBIX OTIOKEHHH JOIUICH-
CTOIlcHa YKpauHbl. PeKOHCTpYMpPOBaHBI PyOEKH W3MEHEHHS PAaCTUTENBHOCTH YKpaWHbl HA MPOTSHKEHHH
MO3IHETO MHOLEHA-TIMOIeHA. Ha OCHOBaHMM MalMHOJIOIMYECKUX AaHHBIX BHECEHBI NIPEUIOKEHHS 110 000C-
HOBaHUIO TPAHUI] PETHOHATIBHBIX CTPATUTpAQUUECKHX MOIPa3IeIeHU HEOreHa 1 TUICHCTOIIeHA Y KparHBI.

Knioueevie cnoea: pacTUTENIBHOCTD; MHUOICH, IUIMOLCH; IUICHCTOLCH, MAaIMHOJIOTHS; CTpaTturpadpus;
VYkpauHa.

The results of generalization of a considerable array of data on the palynological characteristics of the
Sarmatian, Meotian, Pontian deposits of the Miocene, Kimmerian, Kuyalnik deposits of the Pliocene and
their continental analogues, as well as subaerial deposits of the Eopleistocene of Ukraine are presented. The
frontiers of vegetation change in Ukraine during the Late Miocene-Pliocene are reconstructed. On the basis of
palynological data, proposals were made to substantiate the borders of regional stratigraphic subdivisions of
the Neogene and Pleistocene of Ukraine.

Keywords: vegetation; Miocene; Pliocene; Pleistocene; palynology; stratigraphy; Ukraine.

Beeoenue. B cBs3u ¢ co3naHueM MOAW(DUIMPOBAHHBIX CTpAaTUrpapUUecKUX CXeM KailHO30ii-
CKUX OTJIOKEHUH YKpauHbl HOBOT'O IOKOJIEHUS, a TAKXKE U3MEHEHUSAMHU B MeXyHapoIHOU CTpaTu-
rpaduueckoit mkane (MCI) ocobyro akTyanbHOCTh TPUOOPETAIOT BOIPOCHI M1ATIEOHTOIOTUYECKOTO
00OCHOBAHHUSI I'PaHUI] CPeIHUN-BEpXHUN MHUOLIEH, MHUOLCH-TUINOLIEH, HIKHUI-BEPXHUI TIIHOLEH,
IUIHOLEH-TUIeHcTolIeH. BaxxHOo! cocTaBisromel MajaeoHTOJOTHYECKUX HCCIe0OBaHUN pa3zHodaliy-
QJIBHBIX BEPXHEKAWHO30MCKUX OTJIOKEHUN YKpauHBbl SBJISAETCS NAJIMHOIOIMUYECKUH METOH, NO3BO-
JSIOUMN YTOUHSATH BO3PAcT CTPATOHOB, BBHIMOJHATH BHYTPU- U MEXKPETHMOHAIBHYIO KOPPEISIUIO
pasHo(danuaNbHbIX MOPOJ, @ TaKXKe MPOCIEKUBATh STAITHOCTh PAa3BUTHUS MMO3AHEKAWHO30MCKOM pac-
TUTEIBHOCTH.

OcHogénbie pesynrbmamul. AHaIN3 pe3ynbTaTOB MAJIWHOJIOTMYECKUX HCCIEJOBaHUM capmart-
CKUX OTJIO)KEHH YKpauHsbl [5, 16] cBUAETENbCTBYET O TOM, YTO (hJIOPHI PAHHETO capMara U MepBoi
MIOJIOBUHBI CPEIHEro capMmaTa O1M3Ku 1o coctaBy. diopa nepBoii MOJOBUHBI CPEIHETO capMara OT-
JUYAeTCsl OT paHHECAPMATCKOM YBEIMYEHUEM POJIM HIMPOKOJIMCTBEHHBIX U TEPMO(UIBHBIX TOPO/,
TaK)K€ YMEHBUICHHEM KOJIMYECTBA XBOMHBIX. [[anmHOIOrNYecKre JaHHBIE CBUIETENBCTBYIOT TaKKe
0 TOM, 4TO B KOHIIE CPEJHEr0 capMaTa Hayajlach MEPECTPOiika TAKCOHOMUYECKOTO cocTaBa (hJIopsI,
Haubosee sSpKO MPOSIBUBIIASICS B MO3HECApMaTcKoe BpeMs. B coctaBe (iop yMeHBIIMIOCH y4a-
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