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Palynology of marine black sands from the Yaroshivka Quarry, Ukraine — a contribution to
Middle Eocene palaeogeography of Northern Ukraine
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Black sands of the Yaroshivka Beds (Middle Eocene, Lutetian) that directly overlie granitoids exploited in the Yaroshivka
Quarry (northeastern peripheries of the Ukrainian Shield) have been studied for palynology. This study was conducted with
an aim of palaeoenvironment reconstruction that could contribute to the palaeogeography of Ukraine in the Palaeogene.
Deposits studied yielded both marine and continental palynomorphs. The former consist mainly of dinoflagellate cysts,
Prasinophyceae algae, and acritarchs. Terrestrial palynomorphs are mainly bisaccate pollen grains. Representatives of both
palynomorph groups are immature but they show high degree of mechanical damage. Particularly large specimens of
chorate dinoflagellate cysts are almost exclusively preserved as torn-off fragments. Small proximate dinoflagellate cysts and
tiny acritarchs are usually complete. Palynomorph assemblages described were interpreted as typical for marine, high
energetic sedimentary setting located within a proximal zone of terrestrial influences. Subsequent progression of the Eocene
transgression led to a complete inundation of the Ukrainian Shield in the area of our study. As a result, different
palaeoenvironmental conditions appeared. They caused pronounced changes in palynofacies and palynomorphs
assemblages found in the strata transitional to the overlying Kyiv Fm.

Keywords: palynology, dinoflagellate cysts, palynomorphs, palaeoenvironment, palaeogeography, Eocene, Northern
Ukraine.

MpoBeneHo naniHOMOriYHUIA aHania 4YopHWX nickiB, PO3KPUTMX AitounM Kap’'epom 6ins c. ApowiBka (MiBHIYHO-CXigHa
nepudpepis Ykpaincbkoro wuta (YLU)), ski BigHOCATbCS [0 APOLWIBCLKOI TOBLU cepeaHboro eoueHy (nwoteT). lMicku, wo
3angraTb 0OesnocepegHbO Ha KpucTaniyHux nopogax YL, micTate Ak Mopcbki (UucTM guHodnarensT, dikomu
npasiHoMITOBNX BOOOPOCTEWN, akpUTapxm), Tak i KOHTUHEHTanbHI (3aranom, NUIKoBi 3epHa XBOWHWX POCIMH) NaniHomMopdwu.
36epexeHiCTb NaniHOMNOrYHOro MaTepiany HXX4ye 3ad0BifbHOI — HASBHUI BUCOKUWA CTYMiHb MEXaHIYHOrO MOLUKOAXKEHHS K
MOPCbKMX, TaK i Ha3eMHUX BWKOMHUX rpyn. XopaTHi AWHOUMCTW, OCOBNMBO KPYMHi, MpeAcCTaBneHi Mawke BUKITHYHO
posipBaHuMu parMmeHTamn. HenowwkomkeHumm € nuwie ApibHi guHoumcTn Ta ApibHi akpuTapxu. OnncaHuin NaniHOMoriYHMN
KOMMNIEKC iHTepnpeTyeTbCa SK TUMOBWI AN MOPCHKOro cepefoBuLa 3 BUCOKOHO MAPOANHAMIYHOK aKTUBHICTIO (NpnbepexHa
30Ha). [Noganblue HapollyBaHHS €OLEHOBOI TpaHCrpecii Nnpusseno Ao 3atonneHHs YL B paloHi Haloro JocnifjkeHHs Ta
3MiHM naneoreorpadiyHMX YMOB, SiKi 3adpikcoBaHi B naniHodauisx nepexigHnx 4o KUIBCbKOI CBITK LIapax.

Knroyosi criosa: naniHomoris, UMCcTU AvHodnarensar, naniHomopdu, ymMOBK iCHYBaHHs, naneoreorpadis, eoueH, [MiBHiYHa
YkpaiHa.

INTRODUCTION

Palaeogene succession of Northern Ukraine contains a few horizons of black clastic deposits,
commonly with brown-coal deposits. Terrestrial origin of these deposits is confirmed by occurrence of
sporomorphs, higher plant remains, and lack of marine fossils. However, some black clastic strata,
traditionally regarded as continental deposits, could accumulate in a marine environment. Such
examples are black sands once exposed in the Yaroshivka Quarry where they lie upon crystalline
basement of the Ukrainian Shield. They were treated as continental strata (the so-called sub-Kyiv
Sands; Ukrainian name: nigkuiscbki nicku), that underlie the marine Kyiv Formation (Kiev Fm., sub-
Kiev Sands — translit. from Russian) due to, i.a., occurrence of common coalified plant remains. More
recently, however, marine fossils have been found there, including shark and bone fish teeth, and
marine turtle remains, that witness for marine sedimentary setting. Our preliminary dinoflagellate cyst
studies (Gedl, Shevchenko, 2010) also evidence their marine origin. In this paper, we present our
further results of palynological studies of these black sands once exposed at Yaroshivka Quarry.

GEOLOGICAL SETTING

Sedimentary succession of Northern Ukraine is highly diversified as it rests on various structures of
older substratum. The most prominent part of this substratum is the Ukrainian Shield built of
Precambrian crystalline rocks that occupies most of northern part of Ukraine (Fig. 1). The Ukrainian
Shield was since its beginning an elevated structure — its sedimentary cover consists of Jurassic and
Cretaceous (preserved locally only) and Palaeogene-Neogene successions. To the north-east, the



Ukrainian Shield borders on the Dnieper-Donets Trough that separates it from another Precambrian
rigid structure — the Voronezh Crystalline Massif. The trough begun to form as a rift system separating
these two crystalline massifs in the Devonian; it is filled with a thick sequence of sedimentary rocks
spanning the Devonian through the Neogene...

MATERIALS
The Yaroshivka Beds are dark-brown to black sands and muds, usually quartz with minor admixture
of glauconite, that rest directly on Precambrian crystalline basement of the Ukrainian Shield or locally
on the Kaniv Fm. Gravel transgressive layers in their base can be observed locally. The Yaroshivka
Beds are known from the north-west and central parts of the Ukrainian Shield (CtpaTturpadunyeckas
cxema..., 1987, 1993). The best exposures are in granite quarries near Fastiv (at villages of
Yaroshivka and Byshev); they are also known from boreholes (Kaniv and Kamianske region).

At the Yaroshivka Quarry, their locus typicus, the Yaroshivka Beds reached up to 5 m
thickness (Fig. 2). The basal part contains common gravel and coarse-grained sands (Fig. 2, C)...

METHODS

The samples were processed in the micropalaeontological laboratories of the Institute of Geological
Sciences, Polish Academy of Sciences, Krakow, and Institute of Geological Sciences of NAS of
Ukraine, Kyiv. The palynological procedure applied included 38% hydrochloric-acid (HCI) treatment,
40% hydrofluoric-acid (HF) treatment, heavy-liquid (ZnCl,+HCI; density 2,0 g-cm™) separation,
ultrasound for 10-15 s and sieving at 10 um on a nylon mesh. Nitric-acid (HNO3) treatment was not
applied.

The quantity of rock processed was 250 g for each sample. Palynological slides were made
from each sample using glycerine jelly as a mounting medium. The rock samples, palynological
residues and slides are stored in the collection of the Institute of Geological Sciences, Polish
Academy of Sciences, Krakow.

RESULTS

All samples contain palynological organic matter, although its qualitative content differs throughout the
section (Fig. 3). Samples 25-19 from the lower part of the Yaroshivka Beds at the Yaroshivka Quarry
yielded high amounts of highly disintegrated, tiny structureless organic particles. A characteristic
feature of this interval is frequent occurrence of bisaccate pollen grains, which represent over 90% of
all sporomorphs. Spores, although infrequent, are also present (Plate I)...

INTERPRETATION

Results of our palynological study of the Yaroshivka Beds (the Yaroshivka Quarry), which are
presented in this paper, are a record of palaeoenvironmental changes that took place during Middle
Eocene transgression on the Ukrainian Shield. This transgression covered the Shield — an area,
which up to then was emerged. During the Paleocene and Early Eocene the Ukrainian Shield was a
land surrounded to the north-east by a basin where marine strata accumulated (the Dnieper-Donets
Trough). During the Lutetian, uprising sea level led to flooding of the Ukrainian Shield and resulted in
marine sedimentation in this region that for millions years was land...

DISCUSSION

Our interpretations of palaeoenvironmental conditions during deposition of the black sands of the
Yaroshivka Beds are consistent with results of previous, partly unpublished studies. Fully marine
conditions as based on dinoflagellate cysts are also indicated by occurrence of shark teeth that
frequently occur in the basal part of the Yaroshivka Beds at the Yaroshivka Quatrry...
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M. Frean, T.B. LLleBY4eHKO
ManuHonorna  MOPCKUX  YepHbIX neckoB flpowoBckoro kKapbepa (YKpauHa): K
naneoreorpacn4eckum peKoOHCTPYKLUAM cpeaHero 3oueHa CeBepHon YKpauHbl

[MpoBedeH NanMHONOMMYECKUn aHanm3 YepHbIX MECKOB, BCKPbITbIX AENCTBYIOWMM KapbepoM Bo3fe C. fpolloska (ceBepo-
BOCTOYHasn nepudepusa YkpanHckoro wuta (YLL)), koTopble OTHOCATCHA K SPOLLIOBCKOM TOMLWE CPegHero JoueHa (MnoTeT).
[Meckn 3aneratoT HENOCPEACTBEHHO Ha KpucTannmyeckux nopogax YL n cogepxat kak Mopckue (LMCTbl AuHOdNnarennar,
UKOMbI  NPa3nHOMUTOBLIX BOAOPOCNEN, akputTapxu), TaKk W KOHTUHEHTanbHble (B OCHOBHOM MbifbLly XBOWHbIX)
nanvHomopdbl. CoxpaHHOCTb ManNUHONOIMYECKOro Martepuana Hwke YOOBMEeTBOPUTENbHONW — OpPraHMKOCTEHHble
MUKPOMOCCUNNM KaK MOPCKOTrO, Tak M Ha3eMHOro NPOUCXOXAEHNSA MeXxaHu4eckun nospexaeHbl. OcobeHHO 3To oTMevaeTcs
cpean  KpymHbIX XOpaTHbIX OPM  AMHOLMCT, OHW MPEeACTaBMeHbl WCKIIOYUTENBHO  Pas3opBaHHbIMKM - hopmamu.
HenoBpexaeHHbIMN ABNSIOTCA TONBbKO Meflkne AMHOUWCTBI, a Takke Menkue akputapxu. OnucaHHbI NanvMHOKOMMNEKC
WHTEPNPeTUpPYyeTCa Kak TUMNYHBIA AN MOPCKOW cpefbl C BbICOKON MAPOAMHaMUYECKON aKTUBHOCTBLIO (NpubpexHas 3oHa).
[JanbHenwee HapaliMBaHue 30LLEHOBOW TpaHcrpeccuMun npuseno K 3atonneHuto YL B pavioHe Hallero mccrnegoBaHus u
CMeHe naneoreorpaduyeckunx yCroBui, KOTopble 3adhMKCUpoBaHbl B NannHodaumnax nepexofHbiX K KNEBCKOW CBUTE CIOSIX.
Mopckasa spolloBckas Tonwa asnsieTca daumanbHbiM aHanoroM MOpcKov Gy4akcKom CBUTbI — NAnNmMHONOMMYeckun u
NNTONONMYECKM OHa [EeMOHCTPMPYeT MpOKCMMarbHyl0 YacTb Oy4vakckoro mopckoro 6GacceriHa. OnwucaHHaa Tonwa —
nepexogHas dauna B pagy (C 3anaga Ha BOCTOK): OypoyronbHas cdopmaumus YL (kOHTMHEHTanbHble ycnosus) —
sipolloBckas Tonuwa cknoHa YL (npubpexHo-menkoBoaHble (NMpUOPEXHO-KOHTUHEHTaNbHbIE) ycnoBust) — Byyakckasi cButa
cknoHa YL / 6opta Henposcko-AoHeLuKon BnagnHel (Mopckue ycnosus). Tonwa npocnexeHa BAOMb CeBEPO-BOCTOYHOIO
cknoHa YL, npuneratowero k [lHenpoBcko-[oHeLKOM BnaguHe.
Knrouessie crioga: nanuHonorus, UUCTbl AvHodbnarennaTt, nanMHOMopdbl, YCroBMA CyLLEeCTBOBaHWS, naneoreorpadws,
aoueH, CeBepHas YkpavHa.



