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ON THAMNASTERIA CONCINNA (GOLDFUSS) (SCLERACTINIA:
THAMNASTERIIDAE) IN PLEISTOCENE ERRATICS OF BELARUS

For the first time, erratic Upper Jurassic Scleractinian corals are reported herein from Pleistocene outcrops of
Belarus. The studied material belongs to a widespread species, Thamnasteria concinna (Goldfuss). These findings are
of interest primarily because Jurassic erratic fossils are extremely rare in this region. The main distribution areas of
Thamnasteria concinna (Goldfuss) in bedrock as well as erratics are located to the west of the places of its discovery
in Belarus. Less often this species was reported further south. Previously the presence of Thamnasteria concinna
(Goldfuss) was also mentioned in the Upper Jurassic biohermal deposits in the extreme southeast of Belarus. How-
ever, these deposits are overlain by younger sediments at a considerable depth and are therefore not regarded the most
probable source of the material described here. If we consider the area of distribution of Thamnasteria concinna
(Goldfuss) as erratics, then the localities closest to the Belarusian ones are confined to the north-west of Poland. As far
as it can be judged from some previously published data, certain features of preservation of erratic specimens collected
in Belarus resemble those from Poland, where, as it is assumed here, they may come from. Thus, their occurrence in
Belarus is not readily explained by sublongitudinal glacial transport from the north and northwest, which is usually
accepted for erratics. A probable explanation for this may be sublatitudinal transport by floating ice.
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Ab THAMNASTERIA CONCINNA (GOLDFUSS)
(SCLERACTINIA: THAMNASTERIIDAE) Y INIEUCTAIIDHABBIX
BAJTYHHA-T'AJIbKABDBIX AJIKJTAJJAX BEJIAPYCI

VYrepubHIO naBegaMisenna ab 3Haxo1kax MepaajkiaJ3eHbIX BEPXHEIOPCKIX Kapajay y MIeHCTalPHABBIX ajl-
kiagax bemapyci. JlacnemaBansl MaT3pBIT IPAACTAYIICHBI IIBIPOKA PacIiayClOHKaHBIM BilaM CKIEPAKTHIHIA Thamna-
steria concinna (Goldfuss). 3HONI3EHBISA Y30PbI IIKaBBIsA MEPI 3a YCE ma MPBIYbIHE BSUTIKAW PIIKACII FOPCKIX Tepaaj-
KJ1aJ13€HbIX BBIKAITHEBBIX y IITHIM pari€He. AcHOYHas BoOsacub mawmblpdHHs Thamnasteria concinna (Goldfuss) sk
Y KapaHHBIX YTBapIHHSX, TaK 1 ¥ NepaajkiiaJI3eHbIM BBINIAA3€ TPbIMEPKaBaHa Jia TIPBITOPBIN Ha 3axaa3e aja bemnapyci,
y MeHIIai cTyneHi — Ha noynHi. Paneit npeicytnacus Thamnasteria concinna (Goldfuss) ykaszBanacst Takcama Juist
BEPXHEIOPCKiX OisrepMaBbIX aakiazay Ha KpaiHIM mayaHEBbIM ycxonse bemapyci. AnHak I'SThIS YTBapaHHI 3HaXo-
JI3sIIa JacTaTKoBa TJIBIOOKA 1 IepakphIBaronla MajaJ3eHIIbIMi acaakaMi, Ia MPBIUbIHE Yaro He pasrisiaronia sK
BeJIbMi BeparogHasi KpBIHIIa alicaHara MaTApeiiTy. Kaii sk 3BSIpHYIb YBary Ha paéHBI MAIIBIPIHHS pIIOTKAY Tham-
nasteria concinna (Goldfuss) He ¥ KapsHHBIX aJKIaAaX, a ¥ MepaaJKIaa3eHbIM CTaHe, iX HalHOIKINIIBIA MeCIIa3Hax0-
JUKaHHI Oyoylb NMpBIMEpKaBaHBI Aa mayHowHa-3axoxHsi [lomemrusl. [lapayHanHe Oemapyckix K33MIULApay 3 paHen
amyOJIiKaBaHBIM aIliCaHHEM IIOJIbCKara MaTIPBLUTy A HEKAaTOPhIX acabiiBacIpiX 3axaBaHACIl CBENYBIIb ab iX mazja-
OeHcTBe. Brikazana MepkaBaHHe, IITO KPBIHILAK OeIapycKiX 3HaX0JaK MoyKa OBIIb MEHaBiTa r3Tast BoOiacip [1oaprysl.
YV TakiM BBINAJIKY SHBI TAXOA3SIMIb HE 3 IOYHAYHI 11l ITayHOYHAra 3aXafy, IK 3BbIUaifHa JaIycKaela I BaJIyHOY 1 Tanek
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MaBOJUIE TiMOTA3bI JieaBikoBara rnepaHocy. MardysiMae TIyMausHHE MOKa Majsiranb y CyOIIBIPOTHBIM INepaMsIIYdHHI
3HAXO/aK 3 NTAyHOYHAra 3axajiy Ha MayHEBBI YCXO/ 3 y/A3€iaM IUIBIBYYbIX LIBI0Y.
KnrouaBbist CJIOBBI: TIepaaIkiiaA3eHbIs PIIITKI; Kapajbl, Thamnasteria concinna; BEpXHss 10pa; IIICHCTAIIH.
Mau. 3. Bibmisrp.: 10 Ha3Bay.

Introduction. According to the preliminary data, erratic pebbles of Jurassic sedimentary rocks
in Pleistocene sediments are occasionally found in the west of Belarus. However, the systematic
composition of the fossils that they contain, as well as their geological age, has not yet been studied.
As for the central regions of Belarus, Jurassic erratic fossils are extremely rare here. Therefore, two
Upper Jurassic Scleractinian coral specimens from the outskirts of Minsk are of interest in under-
standing the possible ways of transportation of erratic material in the Pleistocene Epoch.

Material and methods. A specimen of an aragonitic Scleractinian coral has been found by the
author in a sand and gravel pit of Ledniki-1, which is 7 km to the west-northwest of the town of
Fanipal in Minsk region (figure 1). The locality is confined to the upper Middle Pleistocene Sozh
Formation and belongs to the southwestern margin of the Minsk Upland. The specimen is a rounded
fragment of a lamellar colony 5.0 by 3.5 cm wide and 1.7 cm thick, penetrated by borings of 3.0 mm
in diameter. Indications of the source rock are scarce: the borings as well as some interspaces within
the colony are filled with a light grey and grey-brown material resembling argillaceous siltstone.

Another specimen has been collected by Dr. Dmitry Stepanenko (Belarusian State Technical
University) from a road embankment near the city of Lagoysk, which is 40 km to the north-north-
east of Minsk (figure 1) and is likely to have come from any of a number of neighboring sand pits
that expose the upper Middle Pleistocene Sozh Formation. This area is confined closer to the
northern part of the Minsk Upland. The collected specimen is a fragment of a lamellar colony
2.5 by 3.5 cm wide and 1.0 cm thick, with almost no traces of the source rock.
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Figure 1. — Locality of material: 7 — Ledniki-1 sand and

gravel pit; 2 — unknown locality in Lagoysk district. Dotted

lines mark approximate limits of buried Oxfordian marine
deposits (J30) in the west and in the east of Belarus [2]

MantoHak 1. — Mecua3sHaxomkaHHi maTapbisny: 7 —

nsic4aHa-xsipoBbl kap’ep NeaHiki-1; 2 — npbibnisHae Mecua

3Haxogki y JNarowickim paéHe. MNyHKUipam nasHavaHbl Mexbl

narpyxaHbIx Mapckix agknagay okcdapackara sipyca (Js0)
Ha 3axafse i ycxoase benapyci [2]
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Research results and discussion. In accordance with identifications by Dr. Jarostaw Stolar-
ski (Polish Academy of Sciences) and Dr. Bogustaw Kotodziej (Jagiellonian University), the mate-
rial collected by the author belongs to Thamnasteria concinna (Goldfuss) (figure 2).

Figure 2. — Thamnasteria concinna (Goldfuss): polished cross section of

part of the colony (7) and undamaged calicular surfaces (2, 3). Ledniki-1 sand

and gravel pit near the town of Fanipal, Minsk Region, Belarus. Scale bars:
5 mm (1) and 3 mm (2, 3).

MantoHak 2. — Thamnasteria concinna (Goldfuss): nanipaBaHae nanapoyHae

CAYSHHE y4yacTKa KanoHii (1) i y4acTki 3 HenawKkoaXaHbIMi NaBepPXHAMI MpbiMa-

uaBaHHs naninay (2, 3). NacyaHa-xBipoBbl kap’ep JlegHiki-1 kans r. ®awinani,
MiHckas Bobnacub, benapycb. MawwTabHbis nanocki: 5 Mm (1) i 3 mm (2, 3).
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The specimen collected by Dmitry Stepanenko has larger corallites (up to approx. 5 mm) and
was identified as Thamnasteria concinna (Goldfuss) with some doubt.

Th. concinna (Goldfuss) is widespread in western and southern Europe from the Ox-
fordian to the Tithonian, with the maximal geographic distribution in the Middle and Upper
Oxfordian [1].

The following possible sources for the Belarusian specimens of 7h. concinna (Goldfuss) are
discussed below: 1) local Upper Jurassic bedrock, 2) Upper Jurassic outcrops of neighboring east-
ern European regions, and 3) erratics delivered from the South Baltic region.

1. Local Upper Jurassic bedrock. There are no known places in Belarus where Upper Juras-
sic strata are exposed. Subsurface biohermal limestones occur in the Lower Oxfordian in the
southeast and probably also in the Upper Oxfordian in the extreme west of Belarus, where they are
overlain by younger Jurassic, Cretaceous and Cenozoic strata [2]. Based on the results of drilling
in the Prypiat Trough, Th. concinna (Goldfuss) was previously reported in the lower Oxfordian in
the southeast of Belarus [3]. However, since the Oxfordian limestones are submerged to a consid-
erable depth under younger sediments, they cannot be considered the very likely source of the ma-
terial described here.

2. Upper Jurassic exposures in neighboring regions. Oxfordian exposures in western Lithu-
ania are represented mostly by black clays, silts and marls without fossil coral record [4]; Dr. Jens
Koppka (Naturkundemuseum Gerolstein, Germany), personal communication]. Eastwards in the
Moscow Syneclise and the Voronezh Anteclise there are also no published indications of 7h. con-
cinna (Goldfuss) in the Oxfordian-Tithonian interval [5].

3. Erratic rocks of South Baltics. Scleractinian coral “Thamnasteria microconus Quenstedt”
was reported in Upper Oxfordian limestones in several boreholes in western Lithuania, close to the
Baltic Sea coast (Pierkulé¢ District). However, these limestones are not exposed and are subjacent
to Lower Cretaceous strata [5].

The most interesting in this regard are the previously reported data on the occurrence of
Th. concinna (Goldfuss) in northern Poland, where numerous aragonitic specimens were dis-
covered in Pleistocene gravels [6; 7]. It is significant to note that borings filled with grey-
brown silt- and sandstone, mentioned herein for the Belarusian material, are especially cha-
racteristic for Th. concinna (Goldfuss) erratic fossils from Poland and neighboring part of
northern Germany.

Thus, the South Baltic region and northern Poland in particular may probably be the nearest
area of occurrence of the same kind of aragonitic 7h. concinna (Goldfuss) erratics and could be
presumed to be the most likely source for the specimens discovered in Belarus.

Assuming that this alternative is correct, the route of transport should be directed sublatitu-
dinally from the west-northwest (figure 3). This contradicts the generally accepted hypothesis
of longitudinal glacial transport from the north-northwest or northwest into the territory of Be-
larus [8] and may suggest some other way of delivering the Th. concinna (Goldfuss) material
described herein. In the author’s opinion, transportation by floating ice could be tentatively con-
sidered among the probable explanations. This fits a previously suggested idea of widespread
occurrence of ice rafting of pebbles and boulders in Europe during the Pleistocene Epoch [9].
Examples of probable redeposition of erratic material by floating ice have already been reported
by the author recently [10].

Another purely hypothetical alternative involves the transportation of erratics by fluvial ice
via an ancient river system connecting the South Baltic area and the present-day Minsk region in
the Middle Pleistocene or earlier. Other ways are also not excluded, but their probability seems
very insignificant.
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— — » — the generally adopted conception of glacial movement /
arynbHanpblHATas KaHU3MUbls NegasikoBara nepaHocy;

-------- » — probable routes of transportation by floating ice /
MardbIMbIsl LUASXi NepaHoCy MMbiBYYbIM iNbA0OM;
77774 — probable source area / BeparogHsl paéH

naxog)XaHHA 3Haxoaak

Figure 3. — Possible routes of delivering
Thamnasteria concinna (Goldfuss) material

MantoHak 3. — MarybIMbIs WNAXi nepaMALWY3HHA
3HoMA3eHbIX y3opay Thamnasteria concinna (Goldfuss)

Conclusion. Two specimens of Thamnasteria concinna (Goldfuss) reported herein are the
only undoubted Jurassic (Oxfordian-Titonian) erratics known in the central part of Belarus at the
present time. Assuming that the source area of these specimens is in the South Baltic region, any
possible route of their transport towards current locations should be directed sublatitudinally from
the west or west-northwest. This does not correspond to the widely accepted idea that directions of
glacial transport were sublongitudinal, coming from the north and north-northwest. An even less
likely scenario in which the source area is situated within western Lithuania doesn’t match entirely
with the existing scheme of routes of the supposed late Middle Pleistocene Sozh glaciation which
suggests glacial transport directed via the Gulf of Riga, central Latvia and central and eastern parts
of Lithuania. Thus another way of delivery of the erratic material should be considered. Among
possible means of transportation, floating ice may be proposed as a probable way to deliver Tham-
nasteria concinna erratics from the South Baltic region. Further study of sedimentary erratics and
their possible source areas is necessary to shed light on this issue.

The author is very grateful to Dr. Jarostaw Stolarski (Polish Academy of Sciences, Department of Biogeology,
Warsaw) and to Dr. Bogustaw Kolodziej (Jagiellonian University, Institute of Geological Sciences, Krakow) for iden-
tifying the coral material. Much gratitude is expressed to Dr. Cynthia Schraer and Dr. Robert B. Blodgett (Anchorage,
USA) for editing the English language usage of much of this article.
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Y anpo3HeHHe af manea3oicKix (MepaBaykHa apIOBIIKiX, CUTYPBIACKIX 1 IPBOHCKIX), a TaKCaMa KPIHIaBbIX mapo
1 BBIKANHEBBIX PAIITKAY, SIKiSI ¥ MHOCTBE CYCTpaKarolla ¥ IUICHCTAlPHABBIX XKBIPOBBIX aAKIAIaX, MepaaiKiIaa3eHbIsa
3HAXOJIKI IOpCKara ¥3pocTy Ha TIPHITOPHI bemapyci amgHocsma na BeabMi paakix. [laBomme mamsipaHix 3BeCTaK, SHBI
HsYacTa TPaIULIOLIA ¥ 3aX0/HIX paéHax, a ¥ IPHTpasibHail benapyci BsoMbI TONBKI SK aa3iHKaBbis y30psl. Jla ix Ha-
Jexalpb JBa SK39MIUIIPA BEPXHEIOPCKIX Kapaniay-cKiepakToiHiii Thamnasteria concinna (Goldfuss), aaurykaspist nadimisy
r. Jlaroiicka i r. @aninans ¥ Minckaii BoOmacmi. ['eanariqabist yMOBBI aMaiib BRIKIIFOUAIOIb SIK JIaKaJIbHAE MTaXO/KaHHE
MaTipbULy, TaK 1 Ar0o 3aHsCEHHE 3 MOYHaubl. HArmen3siubl Ha MPBICYTHACHH IITHIX Kapajiay Ha KpalHIM nayIHEBBIM
yexonze benapyci, Ha noyani Ilpbinsiikara nparidy, y KapIHHBIX afkiagax okcdapickara sipyca BepXHsH OpbL, iX Hay-
pan i Tpada pasrisiaalp SK KPhIHILY amicaHara BBIIIDH Iepaagkiiaj3eHara Marapbisuty. Y TIpbImsiKiv nparine KapaH-
HBISI BEpXHEIOPCKist (okcaplckis) anknansl ¥ benmapyci 3ansraons 1acrtatkosa I6I00Ka i epakpbIBaroua O0bII Ma-
JaJpIMi aca/IkaBbIMI YTBapaHHSAMI IOpcKara, KpaijaBara i KaifHa3olickara y3pocray. Kaui Jiiusiip BeparoHai KpbIHiai
HE KapIHHBL, a JKBIpOBa-TAIBKABBII aIKJIalbl, MOYKHA 3padilb OOJBII YIIIYHEHBIS BHICHOBHI IIpa HaKipyHAK TaXOKaHHSI
Oemapyckix 3Haxomak. 3 yiiKaM HEKaTOPBIX acadIiBacIsfy 3aXaBaHACIi HAMOONBIN BeparojHa IMepaMsIIYdHHE TITHIX
y30pay 3 mayHo4Ha-3axoaHsi [lonpurdel, 13e magoOHBI MAaTAPBILT Y BSUTIKAH KOJNBKACII 3HAXOI3SIb y ISICYaHA-KBIpO-
BBIX Kap’epax. BrIka3zBaemiia MepkaBaHHe, IITO MEPAHOC TAJIEK aXKBINLAYILTYCS IPHI I3ene IUIbIByJara J¢ay ¥ cyOmsI-
POTHBIM HAalpaMKy — 3 MayHOYHAra 3axafy Ha ycxon. [1amoOHbl crocad mepaHOCy BaslyHHa-TajbKaBara MaT3pbIAIy
HeaJHapa30Ba a/3Ha4aycs K MardbIMbl ¥ PO3HBIX JIITAPATYPHBIX KPBIHINAX.
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