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- PELECYPODS FROM THE UPPER EOCENE OF EAST POLAND

Abstract. — The pelecypod assemblage from Upper Eocene sandy ideposits of the
vicinity of Siemien and Luszawa (eastern part of the Polish Lowlands) consists of
23 species. The majority of the species are typical of the Bartonian.

INTRODUCTION

Macrofauna of Siemien and Luszawa is the only hitherto known from
the Late Eocene Polish Lowlands. Ciuk (1967, 1970) has mentioned another
Late Eocene macrofauna finding, in the central Polish Lowlands, but this
material has not been studied so far. The fauna from the borehole in cen-
tral Polish Lowlands, considered as Late Cretaceous by Lewinski and Sam-
sonowicz (1918), may be also of the Late Eocene age.

The pelecypods described here are derived from sandy Upper Eocene
deposits cropping out in the Siemien area and those penetrated by the
borehole Luszawa in the Lublin region (fig. 1). The pelecypods are accom-
panied by abundant macrofauna (see p. 98), microfauna as well as plant
remains.
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Macrofossils described here are housed in the Geological Institute
(abbrev. IG).
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LITHOLOGICAL AND FAUNISTIC CHARACTERISTIC OF UPPER EOCENE
DEPOSITS FROM THE VICINITIES OF SIEMIEN AND LUSZAWA

Upper Eocene deposits cropping out in the Siemien area and penetrated
by the borehole Luszawa are less than 10 m thick. They overlay the
Maestrichtian and are covered by Quaternary sands (see Wozny 1966a and
the profile in Pozaryska 1977). The Upper Eocene is represented by trans-
gressive marine series. The basal part of the series is formed by quartz-
glauconitic sands with quartz and lydite pebbles. Upwards the content of
gravel decreases and numerous phosphatic nodules appear. The content
of calcium and marly admixture in these sands is variable; in places inter-
calations of limestone are found. The deposit becomes devoid of calcium,
silty, clay-sandy and clayey and gaizes appear towards the top of the
series.

The fauna occurs throughout the profile, in places becoming very
abundant. The organic assemblage comprises abundant microorganisms,
such as: coccoliths (Locker in: Pozaryska & Locker 1971), foraminifera (Po-
zaryska 1977), problematica (Szczechura 1969) and representatives of
various groups of vertebrates and invertebrates. Solitary corals and spher-
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ical, discoidal or branched bryozoans are very numerous. Small, thin-
walled brachiopods and gastropods are rare. Pelecypods and especially
oysters and pectens occur in masses. Spondylus shells are rare in the
Siemien area, occurring in masses in core material from the borehole Lu-
szawa. Echinoid spines are fairly common; of these the spines belonging
to Rhabdocidaris anhaltina are most common and usually best preserved.
Ostracodes are represented by numerous species (Szczechura 1977). More-
over, vertebrates are represented by teeth and vertebrae of sharks and oto-
liths. The deposits yield numerous relics of terrestial plants (wood frag-
ments and lumps of amber).

The macrofauna is generally poorly preserved because of strong decal-
cification of skeletons. Corals, bryozoans, brachiopods, pelecypods (and
especially pectens, oysters and spondylus) as well as otoliths, teeth and
vertebrae of fishes are best preserved. However, even in case of these
groups it is difficult to extract complete specimens from rock because of
partial decalcification and fracturing. It appears thus necessary to harden
shells before extraction. Some specimens as e.g. spondylus shells and shark
teeth display traces of mechanical destruction which took place before
their burial.

Palaeoecological conclusions. — The reconstruction of ecological condi-
tions is based on representatives of the genera whose recent species are
characterized by limited bathymetric and temperature ranges. Such require-
ments are met by the genera Hornera, Terebratulina, Chlamys, Spondylus,
Ostrea and Odontaspis. Of these genera only Terebratulina is known to
live in temperate and cool waters. The recent representatives of the re-
maining genera are known from neritic and littoral zones of warm and
temperate seas; for example, Hornera is known to live in the Mediterranean
Sea at 10—80 m depths; Chlamys — mainly in warm and temperate seas 1
to 90 m deep, and the species Chlamys biarritzensis and Ch. bellicostata
are considered as representatives of the Ch. opercularis group, known to
occur in the Mediterranean Sea (Roger 1944); Spondylus — in warm waters
at depths to 30 m; Ostrea — in warm waters (but it withstands high temp-
erature changes during a years) 0—90 m deep; and Odontaspis — in littoral
to pelagic zones of tropical to temperate seas. The presence of numerous
corals in the Upper Eocene faunal assemblage indicates normal salinity
of the waters.

This faunal assemblage indicates that the Upper Eocene deposits from
the vicinities of Siemien and Luszawa originated in shallow, rather warm
(mean annual temperature about 20°C) marine water of normal salin-
ity. These are deposits of a transgressing and gradually deepening sea.
They are initially rich in gravel size grains, becoming progressively finer
grained upwards. At the base of the profile they are clearly littoral and in
places it is possible to trace relics of oyster layer. Upwards, oysters become
rarer and solitary corals and pectens appear in masses. Along with a trans-
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istion from sands to silty deposit corals almost completely disappear, oyster
become rare and only pectens are still fairly numerous.

Similar temperature conditions prevailed in the neighbouring areas
during the Late Eocene. For example, a shallow sea with warm waters of
somewhat reduced salinity existed in these times in the southern direction,
at Bukowiec, in the area of the present source of the San river (Krach &
Liszka 1961). In the same direction another basin, about 100 m deep and
with warm water of normal salinity, existed at Magierowo, the Lwow-
sko-Rawskie Roztocze (Kudrin 1966). In Sambia situated about 600 km N
of the area studied the climate was warm (mean annual temperature about
20°C) and the sea situated there — shallow, with normal or somewhat re-
duced salinity (Katinas 1971). It follows that the character of the macro-
faunal assemblage and palaeogeographic setting of the Siemien-Luszawa
marine basin between warm climate areas seem to indicate a warmer
climate than that assumed on the basis of microfaunal data (Pozaryska
1977; Szczechura 1977).

STRATIGRAPHIC POSITION OF FAUNAL ASSEMBLAGES FROM POLAND
AND ITS RELATIONS TO THOSE FROM OTHER REGIONS OF EUROPE

The deposits from Siemien were dated at the Eocene by Riihle (1955).
Subsequent macrofaunal studies (Wozny 1966a) made it possible to precise
that dating at the Late Eocene and, finally, Bartonian (Wozny 1967), on
account of the similarity of the faunal assemblage to that from the Bar-
tonian of England. On the basis of analysis of planktonic foraminifers
these deposits from Siemien were dated at the Globigeraspis semiinvolute
Zone, that is the lower part of the Upper Eocene, by Pozaryska (in Poza-
ryska & Locker 1971), and on the basis of coccoliths —at the Discoaster
tani nodifer, that is the uppermost Middle and lowermost Upper Eocene
by Locker (op. cit.).

The Upper Eocene macrofaunal assemblage from the vicinities of Sie-
mien and Luszawa does not comprise any guide forms. Fig. 2 presents
stratigraphic ranges of elements of that assemblage, compiled in order to
establish its age. This diagram shows the predominance of Eocene species
(68%0) as only 28% of species are also known from the Oligocene and the
contribution of Paleocene and Miocene species is negligible (3%o and 1%,
respectively). The stratigraphic range of the assemblage comprises time
interval from the Thanetian to Burdigalian; the largest number of species
is known, however, from the Bartonian (28%), somewhat less from the
Auversian (22%0) and still less from the Lattorfian (19%) and Lutetian
(13%0). Attention should be paid to the record of Chlamys carinata carinata
(Sowerby), hitherto known only from the horizon H, the beds with Chama,
lower part of the Upper Bartonian of Hampshire (stratotype).
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The assemblage comprises 23 species known from the Tertiary of
-Ukraine, somewhat less (10—15) species known from the western Europe
and much less (4—9) known from the southern Europe and Egypt. A small
number of species known also from Sambia (7 species) may be explained
by insufficient knowledge of very poorly preserved fauna from the latter
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Fig. 2. Stratigraphical range of Siemien-Luszawa macrofauna (see also List of species
p. 98).

region. Attention should be paid to a small number of species in common
with Dutch fauna (2 species).

Upper Eocene deposits similar to those from the vicinities of Siemien
and Luszawa are known from several boreholes throughout the Polish
Lowlands (Ciuk 1969, 1970qa, b: Cimaszewski 1964; Odrzywolska-Bienkowa
1967, 1972a, b, ¢). Deposits from the vicinities of Siemien and Luszawa
represent a basal part of sandy Upper Eocene series which attains 40—
100 m in thickness in the Polish Lowlands. The analysis of geographic
distribution of macrofauna derived from the deposits of the Siemien-Lu-
szawa area has shown that the deposits originated in a basin connected

7 Acta Palaecntologica Polonica No. 1/77
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by efficient seaways with both western and eastern parts of European
epicontinental sea. The sea occupied an area stretching from the Black
Sea region through Ukraine, Byelorussia, Lithuania, Poland, northern
G.D.R. and F.R.G. and Belgium to southern England and western France.

LIST OF SPECIES OF MACROFAUNA FROM THE UPPER EOCENE
OF SIEMIEN-LUSZAWA REGION

Scleractinia:
Parasmilia sp.
Balanophyllia subcylindrica Philipp

Bryozoa: :
Hornera porosa Stoliczka
Orbitulipora petiolus (Lonsdale)
Batopora stoliczkai Reuss

Brachiopoda:
Terebratulina planicosta Koenen

Gastropoda:
Mesalia cf. marginata Kluschnikov
Tomyris ukrainae Michajlovski
Casidaria cf. tenuis Koenen

Pelecypoda:
Lentipecten corneus (Sowerby)
Chlamys caillaudi (Oppenheim)
Chlamys recondita (Solander)
Chlamys carinata (Sowerby)
Ch. biarritzensis subtripartita (d’Archiac)
Chlamys biarritzensis biarritzensis (d’Archac)
Chlamys bellicostata (Wood)
Chlamys sokolovi Kluschnikov
Spondylus buchi Philippi
Spondylus tenuispina Sandberger
Ostrea angusta Deshayes
Ostrea ventilabrum Goldfuss
Ostrea submissa Deshayes
Ostrea plicata (Solander)
Ostrea prona Wood
Ostrea prona longa Alekseev
Crassatella desmaresti (Deshayes)
Crassatella sulcata (Solander)
Crassatella compressa (Lamarck)
Salaputium woodi (Koenen)
S. woodi raricostata (Kluschnikov)
Pitar sulcataria (Deshayes)
Panopea gastaldi Mikhajlov
Vertebrata:
Odontaspis hopei (Agassiz)
Odontaspis macrota (Agassiz)
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DESCRIPTIONS OF PELECYPODS

Order Pterioida Newell, 1965
Suborder Pteriina Newell, 1965

Family Pectinidae Rafinesque, 1815

Genus Lentipecten Marwick, 1928

Lentipecten corneus (Sowerby, 1818)
(pl. 34: 11)

1818. Pecten corneus Sowerby: t. 3, pl. 204: 1, 2,
1957. Pseudamussium coerneum (Sowerby); Meszaros: 91, pl. 16: 2.
1958. Pseudamussium corneum Sowerby; Kluschnikov: 154, pl. 16: 4—17.

Material. — Seven complete valves and numerous fragments of valves.
Dimensions (in mm):

height length apical

angle
adult 60.0 61.0 124°
young 31.2 31.0 116°

Occurrence. — Poland: Bartonian (Siemien, Woé6lka Siemienska, Luszawa). France
and Italy: Lutetian — Rupelian. England: Ypresian — Bartonian. Belgium: Bartonian.
Netherlands: Lower Oligocene. Germany: Lattorfian. USSR: Ypresian-Rupelian of
Ukraine. Hungary: Lutetian. Rumania and Bulgaria: Priabonian. Switzerland: Lute-
tian- Auversian. N. Africa: Oligocene.

Genus Chlamys Roding, 1789
Chlamys caillaudi (Oppenheim, 1903)

(pl. 34: 9ab)
1903. Pecten caillaudi Oppenheim: 52, pl. 7: 15—16.

Material. — Two valves.
Dimensions (in mm):

height length apical number
) angle of ribs
26 24 98° 20

Occurrence. — Poland: Bartonian (Siemien). N Egypt: Lutetian — Bartonian.

Chlamys recondita (Solander, 1766)
(pl. 34: 3, 4ab, 5)

1766. Ostrea recondita Solander in Brander: 42, pl. 8: 107.

1861. Pecten reconditus Solander; Wood: 42, pl. 9: 3.

1861. Pecten trigenti — radiatus Sowerby; Wood: 45, pl. 9: 4a-d.
1905. Pecten radkiewiczi Sokolov: 41, pl. 10: 6—17.

Material. — Twenty seven partly damaged specimens.
Dimensions (in mm):

height length apical number
angle of ribs
adult 25.8 21.9 90° 23

e
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Remarks. — The Polish specimens are similar to that illustrated by Brander
except for smaller size. It seems that Brander’s figure is somewhat enlarged. The
valves assigned by Wood (1861) to the same species are similar in size to the Polish
specimens. The Polish specimens are also similar to those described as Ch. radkie-
wiczi Sokolov by Sokolov (1905), differing in higher, narrower and les rounded radi-
al ribs. ’

Occurrence. — Poland: Bartonian (Siemien, Woélka Siemienska, Luszawa). En-
gland: Ypresian-Auversian. Belgium: Lower Oligocene. USSR: Middle and Upper
Eocene of Ukraine.

Chlamys carinata (Sowerby, 1828)

1828. Pecten carinatus Sowerby: pl. 575: 4.
1861. Pecten carinatus Sowerby; Wood: 38, pl. 5: 5.

Material. — Nine slightly damaged specimens.
Dimensions (in mm):

height length apical number
angle of ribs
adult 31.2 29.2 101° 26

Remarks.— The Siemien specimens display 23 to 26 ribs which differs them from
Sowerby’s (1828, fig. 4) specimen having 14 wide ribs. According to Wood (1861), the
representatives of this species from Barton (England) have 20 ribs. The topotype of
the species, obtained by the present author from Dr. D. Curry, is 22 mm high and
21 mm wide and displays 22 markedly keeled ribs. It seems that the specimen with
26—28 sharp ribs, identified as a variety d or f of Pecten trigenti radiatus Sowerby
by Wood (1§61: 46, pl. 9: 4h) should be assigned to this species.

Occurrence. — Poland: Bartonian (Siemiefi, Kolonia Siemieri, Luszawa). England:
Upper Bartonian.

Chlamys biarritzensis subtripartita (d’Archiac, 1847)
(pl. 34: 1, 2ab)

1847. Pecten subtripartitus d’Archiac: 1010.
1964. Chlamys (Aequipecten) subtripartita (d’Archiac); Karagiuleva: 38, pl. 4: 6;
pl. 5: 4ab, 11.

Material. — Six well preserved specimens and numerous fragments of valves.
Dimensions (in mm):

height length apical number
angle of ribs
24.2 21.0 95° 22
adult 34.4 30.9 95° 27

Remarks. — The Polish specimens are similar to Ch. carinata (Sowerby), differing
in development of incipient scales on high triangular radial ribs; the scales are ar-
ranged in three of five rows, one of which is situated on the crest of rib and others
symmetrically on its sides. The Polish specimens are also similar to Ch. biarritzensis
biarritzensis (d’Archiac), characterized by stronger development of the scales.

Occurrence. — Poland: Bartonian (Siemien, Woélka Siemiefiska, Luszawa). France:
Lutetian — Auversian. Germany: Lutetian. USSR: Lutetian — Lower Oligocene.
Rumania and Bulgaria: Priabonian. Yougoslavia: Middle and Upper Eocene. Switzer-
land: Auversian.
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Chlamys biarritzensis biarritzensis (d’Archiac, 1846)
(pl. 33: 8—10)

1846. Pecten biarritzensis d’Archiac: 210, pl. 8: 9ab.
1864. Chlamys (Aequipecten) biarritzensis (d’Archiac); Karagiuleva: 38, pl. 4: 7, 12,
15; pl. 5: 6.

Material. — Seven slightly damaged specimens.
Dimensions (in mm):

height length apical number
angle of ribs
adult 27.3 23.3 90° 25

Occurrence. — Poland: Bartonian (Siemien, Kolonia Siemien, Luszawa).. France:
Priabonian-Rupelian. USSR: Upper Eocene of Ukraine, Priabonian of Georgia.
Hungary: Lutetian. Rumania, Bulgaria, Italy, Austria and Switzerland: Priabonian.
N. Africa: ?Eocene — Oligocene.

Chlamys bellicostata (Wood, 1861)
(pl. 33: 1, 2, 3ab, 4ab, 5ab, 6ab, 7ab)

1861. Pecten bellicostatus Wood: 38, pl. 8: 11ab.
1861. Pecten trigentiradiatus Sowerby; Wood: 45, pl. 9: 4 fg.
1905. Pecten bellicostatus Wood var. orientalis Sokolov: p. 35, pl. 9: 5, 10; pl. 10: 3—5.
1958. Chlamys (Aequipecten) bellicostatus Wood var. orientalis Sokolov; Kluschnikov:
164, pl. 17: 9—12; pl. 18: 1, 2.
Material. — Sixty well preserved specimens.
Dimensions (in mm):

height length apical number
angle of ribs
adult 36.3 33.2 94° 29

Remarks. — The Polish specimens are most similar to valves described as Pecten
bellicostatus orientalis Sokolov by Sokolov (1905). The Polish specimens are identical
with those illustrated by Wood (1861) in size and shape of valve, apical angle and
shape of ribs and scales, differing in more variable number of radial ribs (equal
20—30 and 20—24, respectively). It seems possible that the forms having more than
24 ribs were assigned by Wood (1861; 46, pl. 9: 4fg) to the varieties d-e of P. trigenti-
radiatus Sowerby. The Polish specimens appear also similar to those described as
Pecten biarritzensis d’Archiac and P. thorenti d’ Archlac by d’Archiac (1846: 210, pl. 8:

8—79), differing in finer scales on radial ribs.

Occurrence. — Poland: Bartonian (Siemien, Kolonia Siemien, Wo6lka Siemienska,
Luszawa). France: Priabonian — Rupelian. England: Lower Oligocene. Belgium:
Lower Oligocene. Germany: Lattorfian. USSR: Upper Eocene — Lower Oligocene of
Sambia, Upper Eocene — Lower Oligocene of Ukraine.

Chlamys sokolovi Kluschnikov, 1958
(pl. 34: 6ab, 7ab, 8ab)

1958. Chlamys sokolovi Kluschnikov: 158, pl. 17: 2, 3.
Material. — Seventeen well preserved valves and several valves partly damaged.
Dimensions (in mm):
' height length apical number
angle of ribs
adult 34.2 31.3 c0° 15
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Remarks. — The Siemien specimens are similar to those described by Kluschni-
kov (1958), differing in more variable valve size and apical angle (85°—90°). Moreover,
no forms with clearly marked second-order ribs are represented in the assemblage
described by that author. The Polish forms are also similar to those described as
Pecten plebeius Lamarck by Deshayes (1837: pl. 44: 1—2).

Occurrence.— Poland: Bartonian (Siemien, Kolonia Siemien, Woélka Siemienska,
Luszawa). USSR: Auversian — Bartonian of Ukraine.

Family Spondylidae Gray, 1826
Genus Spondylus Linné, 1758

Spondylus buchi Philippi, 1846
(pl. 37: 8)

1846. Spondylus buchi Philippi: 55, pl. 7: 9ab.
1964. Spondylus buchi Philippi; Karagiuleva: 48, pl. 7: 3.

Material. — Several scores of damaged valves.

Occurrence. — Poland: Bartonian (Luszawa, Siemien). France: Lutetian — Bar-
tonian. Belgium: Lower Oligocene. Germany: Lutetian — Lattorfian. USSR: Middle
and Upper Eocene and Lower Oligocene of Ukraine, Upper Eocene of Dagestan,
Transcaucasus and Middle Asia, Lower Oligocene of Georgia. Rumania: Priabonian.
Bulgaria: Priabonian and Oligocene. Switzerland, Yougoslavia and Egypt: Lutetian.

Spondylus tenuispina Sandberger, 1863
(pl. 37: 1)

1863. Spondylus tenuispina Sandberger: 374, pl. 32: 1; pl. 35: A.
1958. Spondylus tenuispina Sandberger; Kluschnikov: 177, pl. 20: 1—5.

Material. — Two damaged valves.

Occurrence. — Poland: Bartonian (Siemien). France: Rupelian. Germany: Lattor-
fian and ?Upper Oligocene (Koenen 1893). USSR: Upper Eocene of Ukraine. Switzer-
land: Rupelian.

Suborder Ostreina Férussac, 1822
Superfamily Ostreicea Rafinesque, 1815
Family Ostreidae, Lamarck, 1818

Genus Ostrea Linné, 1758

Ostrea angusta Deshayes, 1824
(pl. 37: 5ab)

1824. Ostrea angusta Deshayes: 362, pl. 58: 1—3.

Material. — One complete left valve and serveral fragmentary left valves.

Remarks. — The Siemien specimens markedly differ from those described by
Deshayes (1824) in two-times smaller size (Siemien specimens are 58 mam high and
33 mm wide whereas Deshayes's specimens — 120 mm high and 50 mm wide), higher
and narrower radial ribs, wider inter-rib space and more strongly folded lower part
of shell. The Siemien specimens resemble left valve of Ostrea flabellulata Lamarck
figured by Goldfuss (1826—44: pl. 76: 6d), differing merely in thinner radial ribs.

Occurrence. — Poland: Bartonian (Siemien, Luszawa). France: Sparnacian, Ypres-
ian.
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Ostrea ventilabrum Goldfuss, 1826
(pl. 36: 3ab)

1826. Ostrea ventilabrum Goldfuss: 13, pl. 76: 4.
1843. Ostrea ventilabrum Goldfuss; Nyst: 320, pl. 29: 2; pl. 30: 2.
1943. Ostrea ventilabrum Goldfuss; Albrecht & Valk, 122, pl. 12: 401—404.

Material. — Six damaged valves.

Remarks. — Polish specimens are more similar to those from Limburgia (Nyst
1843, pl. 29: 2, Albrecht & Valk 1943 pl. 12: 404) than to the German ones (Goldfuss
1826, Koenen 1893). They are markedly elliptical and semilunar in outline.

Occurrence. — Poland: Bartonian (Siemien). Belgium: Lower Oligocene. Nether-
lands: Lattorfian. USSR: Upper Eocene — Lower Oligocene of Sambia, ?Lower Oligoc-
ene of Ukraine.

Ostrea submissa Deshayes 1864
(pl. 37: 1—3, 4ab)

1864. Ostrea submissa Deshayes: 120, pl. 84: 9, 12.
1904—1906. Ostrea submissa Deshayes; Cossmann & Pissarro: pl. 44: 135—30.
1958. Ostrea (Cubitostrea) plicata Solander; Kluschnikov: 193, pl. 23: 6; pl. 25: 1—T7.

Material. — Eleven complete valves and several scores of fragments.
Dimensions (in mm):

height length number
of ribs
adult 39.7 26.0 22

Remarks. — Because of a high variability in shape of shell only some Siemien
specimens are morphologically similar to those figured by Deshayes (1864), Cossmann
and Pissarro (1904—1906). However, all the specimens meet the definition given by
Deshayes; according to that definition Ostrea submisse is similar to Ostrea flabel-
lula Lamarck, except for thinner shell and lower and wider radial ribs.

Occurrence. — Poland: Bartonian (Siemien, Kolonia Siemien, Wo6lka Siemienska,
Luszawa). France: Thanetian-Lutetian.

Ostrea plicata (Solander, 1766)
(pl. 35: lab, 2ab, 3ab, 4ab, 5ab, 6ab)

1766. Chama plicata Solander in Brander: 36, pl. 7: 84, 85.

1806. Ostrea flabellula Lamarck: 164, pl. 20: 3ab.

1861. Ostrea flabellula Lamarck; Wood: 21, pl. 3: 4.

1918. Ostrea flabellulata Lamarck; Favre, pl. 18: 56ab.

1964. Ostrea (Cubitostrea) plicata plicata (Solander); Karagiuleva, 58, pl. 10: 3—T;
pl. 12: 1ab.

Material. — Several scores of left valves and more than 100 well preserved right
valves. .
Dimensions (in mm):

height length number
of ribs
adult left valve 39.7 29.0 43
adult right valve 39.6 22.8

Remarks. — Among the Siemien specimens there are some forms similar to
Ostrea flabellula Lamarck (see pl. 35: 2ab), O.plicata (Sol.) (see pl. 35: 3ab) or
O. cubitus Deshayes (pl. 35: 4ab). The specimens, however, form a continuous series
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unseparable into the species. The Siemien specimens are most similar to those figured
by Brander (1766: pl. 7: 85) and Wood (1861). Wood assigned his specimens to O. fla-
bellula Lamarck; however, the majority of authors and especially Boussac (1911) and
Vjalov (1930) considered them to be O.plicata. According to the present author
O. plicata and O. flabellula Lamarck are synonyms; this conclusions is drawn from
the comparison of a topotype of O. plicata, obtained from Dr. D. Curry, and illustra-
tions of specimens of O, flabellula from the original collection of Lamarck (Favre
1918). The latter specimens are small, short, high valves ornamented with innumerous
thick ribs; the specimen from pl. 18: 56ab probably is the holotype (Lamarck 1806,
.pl. 20: 3ab).

Specimens assigned here to O.plicata form a morphological series uniting
O. submissa Deshayes and O.prona Wood. The comparison of the shell morphology
and stratigraphic ranges of the species enabled to reconstruct the possible evolution
of that group of oysters. Ostrea submissa Desheayes is interpreted here as an an-
cestral form giving rise to O. flabellula Lamarck; O. flabellula is the ancestor of
O. plicata (Solander) and the latter —of O.cubitus Deshayes which gave rise to
O. prona prona Wood and O. prona longa Alekseev. The evolution is expressed in gra-
dual thickenning of valve walls, increase in height of radial ribs on left valve and
progressively stronger curvature of shell. This reconstruction based on morphological
data is further supported by the time sequence of appearance of the species: O.sub-
missa Deshayes is known from the Ypresian and Lutetian of the Paris Basin, O. fla-
bellula Lamarck from the Lutetian and Auversian, the holotype of O. plicata (Solan-
der) — from the Bartonian of the Paris Basin, and O. prona Wood — from the Late
Eocene and Early Oligocene.

Occurrence. — Poland: Bartonian (Siemien, Kolonia Siemien, Wélka Siemienska,
Luszawa). France: Ypresian-Bartonian. England: Auversian, Bartonian. Belgium:
Wemmel. Germany: Lutetian, Lattorfian. USSR: Upper Eocene of Sambia, Middle
and Upper Eocene of European part of the country and of the Middle Asia. Hungary:
Ypresian and Lutetian. Bulgaria: Priabonian. Switzerland: Lutetian. Egypt: Auver-
sian — Bartonian.

Ostrea prona prona Wood, 1861
(pl. 36: 1, 2ab)

1861. Ostrea prona Wood: 29, pl. 3: 3.
1930. Ostrea (Cubitostrea) prona Wood; Vjalov: 92, pl. 4: 1, 2.

Material. — One shell partly damaged.

Remarks. — The specimen from Siemien is similar to the holotype (Wood 1861) in
shape, differing in coarser and less rounded radial ribs. The Siemieh specimen is
almost identical with the valves illustrated by Vjalov (1930). The specimens of Koenen
(1893) and Sokolov (1905) do not belong to this species but possibly to O. plicata (So-
lander).

Occurrence. — Poland: Bartonian (Siemien). England: Lower Oligocene. USSR:
Upper Eocene of Ukraine, Lower Oligocene of Middle Asia.

Ostrea prona longa Alekseev, 1963

1963. Ostrea prona Wood var. longa Alekseev: 50, pl. 9: 3—S5; pl. 10: 1—6.

Material. — Seven damaged left valves.
Occurrence. — Poland: Bartonian (Siemien, Kolonia Siemien, Wélka Siemienska,
Luszawa), USSR: Upper Eocene of Middle Asia, )
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Order Veneroida Adams & Adams, 1856
Superfamily Crassatellacea Ferussac, 1822
Family Crassatellidae Ferussac, 1822

Genus Crassatella Lamarck, 1799
Crassatella desmaresti Deshayes, 1866
(pl. 38: 3—5)

1866. Crassatella desmaresti Deshayes: 337, pl. 7: 3.
1958. Crassatella desmaresti Deshayes; Kluschnikov: 82, pl. 6: 4, 5.

Material. — One complete right valve and four moulds.
Dimensions (in mm):
height length
adult 22.8 40.3

Remarks.— The Siemien specimens are almost identical with those illustrated
by Deshayes (1868). This species is similar to Crassatella lamellosa Lamarck, differing
in more crowded concentric ribs and the lack of sinus in posterior part of lower
valve margin.

Occurrence. — Poland: Bartonian (Siemien, Wélka Siemienska, L.uszawa). France:
Bartonian. Germany: Lattorfian. USSR: Upper Eocene of Ukraine,

Crassatella sulcata (Solander, 1766)

1766. Tellina sulcata, Solander in Brander: 37, pl. 7: 89.
1964. Crassatella sulcata Solander; Karagiuleva: 126, pl. 31: 1, 2.

Material. — One complete specimen and one damaged specimen.
Dimensions (in mm):

height length apical
angle
15.5 21.5 125°

Remarks. — The Siemien specimens are almost identical with the holotype. They
differ from the valves of C.desmaresti Deshayes in more loosely spaced ribs, and
from C. lamellosa Lamarck in valves higher in relation to their length and ribs lower .
and less sharp and less blade-like.

Occurrence. — Poland: Bartonian (Siemien). France: Bartonian. England: Auvers-
1an, Bartonian. Bulgaria: Priabonian. Italy: Priabonian, Lower Oligocene.

Crassatella compressa Lamarck, 1806
(pl. 38: 2)

1806. Crassatella compressa Lamarck: 410, pl. 20: 5ab.
1958, Crassatella compresse Lamarck; Kluschnikov: 78, pl. 5: 23, 24,

Material. — One damaged specimen.
Occurrence. — Poland: Bartonian (Siemien). France and England: Lutetian, USSR:
Middle — Upper Eocene of Ukraine.

Genus Salaputium Iredale, 1924
Salaputium woodi woodi (Koenen, 1865)
(pl. 36: 6ab)

1864. Astarte bosqueti Nyst, Giebel: 69, pl. 2: 3ab.
1958. Crassatella (Pseudoriphyla) woodi Koenen; Kluschnikov: 90, pl. 8: 1—4.
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Material. — 1T'hree valves partly damaged, several fragments and moulds.
Dimensions (in mm):

height length apical
angle
adult 7.5 10.2 109°

Remarks: — The features of this species seem to be more typical of the genus
Salaputium than of the Crassatella, so it is assigned here to the former.

The Polish specimens are very similar to the German forms described by Koenen
(1865) as well as the Ukrainian described by Sokolov (1905). Some of them display
concentric ribs somewhat lower and wider than those of the holotype, which makes
them morphologically similar to the forms assigned to Crassatella woodi raricostata
Kluschnikov.

Occurrence. — Poland: Bartonian (Siemien, Wolka Siemienska, Luszawa). Ger-
many: Lattorfian. USSR: Upper Eocene of Ukraine.

Salaputium woodi raricostata (Kluschnikov, 1958)
(pl. 36: 4, 5)

1958. Crassatella (Pseudoriphylla) woodi Koenen var. raricostata Kluschnikov: 91,
pl. 8: 5.

Material. — Several valves slightly damaged and numerous fragments and moulds.
Dimensions (in mm):

height length’ apical
angle
adult 7.3 8.8 109°

Remarks. — The Polish specimens are identical with the type specimen illustrated
by Kluschnikov. They differ from S. woodi woodi (Koenen) in the shape of concentric

ribs.
Occurrence. — Poland: Bartonian (Siemien, Luszawa). USSR: Upper Eocene of

Ukraine.

Superfamily Veneracea Rafinesque, 1815
Family Veneridae Rafinesque, 1815

Genus Pitar Romer, 1857

Pitar sulcataria (Deshayes, 1824)
(pl. 37: 6ab)

1824. Cytherea sulcataria Deshayes: 133, pl. 20: 14, 15.
1964. Pitar (Calpitaria) sulcataria (Deshayes); Kluschnikov: 95, pl. 28: 10—12.

Material. — Three specimens partly damaged and several moulds of left and right

valves.
Dimensions (in mm):

height length apical
angle
277 33.5 130°

Remarks. — The Siemien specimens are identical with those illustrated by Desha-
yes (1824) and Cossmann & Pissarro (1904—1906). They differ from those illustrated
by Kluschnikov (1958) in more regularly rounded valves and from that figured by
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Korobkov (1962: pl. 2: 10) —in more elliptical outline and less convex lower valve
margin.

Occurrence. — Poland: Bartonian (Siemien, Wélka Siemienska). France and Eng-
land: Lutetian. Belgium: Lower Oligocene. USSR: Lower Oligocene of Middle Asia,
Middle Eocene — Lower Oligocene of Ukraine. Egypt: Middle and Upper Eocene.

Order Myoida Stoliczka, 1870
Suborder Myina Stoliczka, 1870
Superfamily Hiatellacea Gray, 1824
Family Hiatellidae Gray, 1824

Genus Panopea Menard, 1807

Panopea gastaldi (Michelotti, 1861)
(pl. 38: 6ab)

1900—1901. Panopaea gastaldi Michelotti; Oppenheim: 173, pl. 14: 6, 6a.
1958. Panopaea gastaldi Michelotti; Kluschnikov: 141, pl. 14: 5—8.
1964. Panopea gastaldi (Michelotti); Karagiuleva: 118, pl. 37: 2.

Material. — Three valves. -
Dimensions (in mm):

height length apical
angle
45.0 65.0 120°

Remarks. — The Polish specimens differ from those illustrated by Oppenheim
(1900—1901) in apex shifted more anteriorly, shorter valves and smaller size. They are
most similar to those illustrated by Kluschnikov (1958): the specimens from pl. 14: 5
and 7 (op.cit.) are characterized by anterior margin obliquely truncated from below,
which is also the case of the Polish specimens, and the specimen from pl. 14: 5 — by
apex strongly shifted towards the anterior.

Occurrence. — Poland: Bartonian (Wélka Siemienska). France: Auversian, Pria-
bonian. USSR: Upper Eocene of Ukraine. Bulgaria: Priabonian. Italy: Priabonian,
Oligocene.
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MALZE GORNOEOCENSKIE WSCHODNIEJ POLSKI

Streszczenie

W okolicy Siemienia i w wierceniu Luszawa n/Wieprzem wystepujg gérnoeocen-
skie piaski kwarcowe z glaukonitem, otoczakami kwarcu i lidytu, konkrecjami fosfo-
rytowymi i bogatg faung (Szczechura 1969, 1977; Pozaryska & Locker 1971; Pozaryska
1977). Ku goérze utwory te przechodza w mulki margliste i gezy odwapnione z bur-
sztynami.

Makrofauna obejmuje: koralowce, mszywioty, ramienionogi, migczaki, szkartup-
nie i kregowce. Sklad gatunkowy tego zespotu, ktéry jest pierwszym dotychczas zba-
danym zespotem gérnoeocenskim z Nizu Polskiego pozwala na okre$lenie wieku osadu
na barton. Zesp6!l ten ma najwiecej wspoélnych gatunkéw z gérndeocer’lskim utworami
Ukrainy (Mandrikowka) Sambii, Niemiec, Anglii, Belgii, oraz Francji p6inocnej i za-
chodniej. Pokrewienstwo fauny oraz rozmieszczenie osadéw glaukonitowo-fosforyto-
wych pozwalajg wnioskowaé, Ze morze goérnoeocenskie z terenu E Polski stanowilo
cze§é zbiornika, ktéry siegal od rejonu Morza Czarnego przez Ukraing i tereny sg-
siednie, Niz Polski do Europy zachodniej. Charakter makrofauny z utworéw glauko-
nitowych péinocnej Lubelszczyzny, ktérej wiekszo$é¢ rodzajow zyje do dzi§, wskazuje,
ze osady powstaly w plytkiej, cieptej wodzie morskiej o zasoleniu normalnym.

3MUJb BO3bHBI
JIBYCTBOPYATEIE BEPXHETO D0LEHA BOCTOYHONM IIOJBIIIN
Pe3iosme

B okpectHOCcTAX CeMeHA, a Takzke npu GypeHusax B JlymaBe Hap Beniiem BCTpe-
4aIOTCA KBapLUOBBLIE IIECKM C INIAYKOHMUTOM, TaJIeYHMEOM JMAUTA M KBapLa, ¢gocchopu-
TOBBIMM KOHKpenusamu u ¢ 6oraroit chaynoir (Illexypa 1969, 1977; Iloxapbicka u JIoK-
kep 1971; IToxkapeicka 1977). B BepxHel1 yacTy 3T OTJIOKEHUA IIEPEeXOAAT B Mepre-
JUACTBIE MJBI M AEKAJbLIMPOBAHHLIE re3bl ¢ SHTApPEM.

MagkpocthayHy NpencCTaBJAIOT: KOPaJJbl, MUIaHKM, HJe4YeHOrue, ABYCTBODUATEHIE,

IIOJIKOKMe UM MO3BOHOYHbIE (CIIMCOK BUAOB cM. cTP. 98). Takoit cocTtaB ayHbl, KOTO-
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paA ABJAETCS A0 Cero BPEMEHM MNEePBOM M3Yy4YEeHHOM MaKpogayHOM BEpXHEro 9S0LeHa
TTOJMILCKOM HU3MEHHOCTH, IIO3BOJIAET ONpPEemeNIUTh BO3PACT OTJOXKEHMII — OapTOHCKMIL.
Ilo ceoMM BUAaM 3Ta accouyalMsA nogobHas BepXHe J0LEHCKMM accoumMauuaMm YKpau-
Hel (MaHapukoBKa), Kanuumurpazgckoir O6iactu PCPCP (3emnanausa), epmanuy,
AHrany, Beabruu, a TagKe ceBepHON M 3anagHoi PpaHumu. Poacreo dayHbl, 3aJjera-
HUE TJIaYKOHUTO-(OCHOPUTOBBIX OTIIONKEHMIT IMO3BOJAIOT CHENaTbh BBIBOA O TOM, HTO
BEPXHE 0LEHCKOe MOPE Ha TeppuTropuy BocTouHOo IIoabIIM ABIAANOCHL YacThIo baccei-
Ha, KOTOPbIN MIPOCTUPAJICA OT PaitoHOB YEPHOro MOpdA, BKJIKWYAA YKpauHy, IIOJLCKYIO
HUM3MEHHOCTL M ORpy:Kaminue eé€ Tteppuropuy, po 3anagnHoit Esponwl. Xapakrtep
MagRpodayHbl TJIAYKOHUTOBBIX OTJIOKEHMII CEBEPHON 4YacTy JIIOOJMHCKOrO BOEBOI-
CTBa, NpefcTaBuTeNM OOJbLIEN YacTu KOTOPOI XMBYT M B HACTOALLEE BpeMs, yKa3bl-
BaeT HA TO, YTO 3TM OTJIOKEHMA 00pa30BaJIMCh Ha MEJKOBOALE, B TEIJIOM MOPCKOIL

EOJ€ HOPMAJBHOM COJEHOCTH.

EXPLANATION OF PLATES

All specimens are from the Upper Eocene of Siemien locality with the exception
of pl. 38: 3—7
All figures in natural size with the exception of pl. 35: 4—6

Plate 33

1—7. Chlamys bellicostata (Wood): 1 juvenile left valve, IG-1370.I1.101; 2 juvenile
right valve, 1G-1370.I1. 106; 3 ephebic right valve in external (a) and internal
(b) views, 1G-1370.11.130; 4 ephebic left valve in external (a) and internal (b)
views, IG-1370.11.129; 5 adult right valve in external (a) and internal (b) views,
1G-1370.I1.141; 6 adult right valve in external (@) and internal (b) views, IG-
-1370.11.147; 7 adult left valve in external (@) and internal (b) views, I1G-
-1370.11.144.

8—10. Chlamys biarritzensis biarritzensis (d’Archiac): 8 ephebic right valve, IG-
-1370.11.92; 9 ephebic left valve, IG-1370.91; 10 adult left valve, 1G-1370.11.97.

Plate 34

1,2. Chlamys biarritzensis subiripartita (d’Archiac): 1 left valve, 1G-1370.11.87; 2
right valve in external (@) and internal (b) views, IG-1370.11.85.

3—5. Chlamys recondita (Solander): 3 right valve, IG-1370.11.59; 4 right valve in
external (e¢) and internal (b) views, IG-1370.I1.58; 5 left valve, IG-1370.I1.57.

6—8. Chlamys sokolovi Kluschnikov: 6 left valve in external (a) and internal (b)
views, IG-1370.I1.159; 7 right valve in external (a) and internal (b) views,
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1G-1370.I1.161; 8 adult right valve in external (a) and internal (b) views,
1G-1370.11.170.

Chlamys caillaudi (Oppenheim): left valve in external (a) and internal (b)
views, 1G-1370.11.47.

Lentipecten corneus (Sowerby): left valve in external view, 1G-1370.11.43.

Plate 35

. Ostrea plicata (Solander): 1 juvenile left valve in external (@) and internal (b)

views, 1G-1370.11.207; 2 left valve in external (a) and internal (b) views,
1G-1370.11.212; 3 adult, short left valve in external (a) and internal (b) views,
1G-1370.11.215; 4 adult, elongated left valve in external (a) and internal (b)
views, IG-1370.I1.219; 5 right valve in external (a) and internal (b) views,
1G-1370.11.232; 6 adult right valve in external (@) and internal (b) views,
1G-1370.11.235.

Plate 36

Ostrea prona prona (Wood): left valve, 1G-1370.11.239.

Ostrea prona longa Alekseev: left valve in external (a) and internal (b) views,
1G-1370.11.240. ’

Ostrea ventilabrum Goldfuss: left valve in external (a) and internal (b) views,
1G-1370.11.185.

Salaputium woodi raricostata (Kluschnikov): left and right valves, X 2.5,
1G-1370.11.253, 252.

Salaputium woodi woodi Koenen: right valve in external (a¢) and internal (b)
views, X 2.5, IG-1370.11.251,

Plate 37

Ostrea submissa Deshayes: 1, 2, 3 juvenile left valves, IG-1370.11.189, 190, 194;
4 adult left valve in external (a) and internal (b) views, 1G-1370.11.198.

Ostrea angusta Deshayes: adult left valve in external (a) and internal (b) views,
I1G-1370.11.184.

Pitar sulcataria (Deshayes): right valve in external (a) and internal (b) views,
slightly damaged, 1G-1370.11.256.

Spondylus tenuispina Sandberger: fragment of the right valve, 1G-1370.11.183.
Spondylus buchi Philippi: fragment of the right valve, IG-1370.11.182.

Plate 38

Crassatella sulcata (Solander): right valve, 1G-1370.11.249,
Crassatella compressa Lamarck: right valve partly damaged, 1G-1370.11.250.

. Crassatella desmaresti Deshayes, Wo6lka Siemienska: 3 mould of the left valve,

external side, IG-1370.11.246; 4 mould of the left wvalve, internal side,
1G-1370.11.248; 5 mould of the right valve, external side, IG-1370.11.245.
Panopea gastaldi Michelotti, Wélka Siemienska: mould in upper (@) and in side
(b) views, 1G-1370.11.255.
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