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Sylwester SKOMPSKI

Mollusc and ostracod fauna of selected sites
of the Mazovian Interglacial in Poland*®

Sites with sediments of the Mazovian Interglacial age with remains of molluses
and ostracods that have been analyzed lately, contain the key species of this inter-
glacial. Amongst them there are freshwater snails Lithoglyphus joghui Urbanski
and Viviparus diluvianus (Kunth) as well as ostracods Scottic browniana {(Jones)
and S. fumida (Jones). Other species from these sites are used for a reconstruction
of palaeoecologic conditions (rheophilous and stagnophilous species) but also palaeo-
¢limatic {thermophilous and cool species) and palacogeomorphologic (species of
water reservoirs and their margins} conditions. Some of them are also useful for
microstratigraphy (pelecypod glochidia).

INTRODUCTION

In Poland there are rare sites of deposits of the Mazovian Interglacial
age in which remains of molluscs and occasionally of ostracods have
been noted. In 1973 the sketch in the handbook entitled Metodyke bedan
osadéw czweriorzedowych presented 11 mollusc sites and a single ostra-
cod site of this age (S. Skompski, 1873).

Examinations of these sites were limited to a mention of melluscs,
determinations of single species or analysis of single samples. No. syste-
matic examinations of the whole sections were done as it is commmon
e.g. during palynologic investigations.

At present more sites with a fauna of the Mazovian Interglacial are
known and some of them have a more complete desription.

MORE IMPORTANT FAUNISTIC SITES

At first the Boczbdw site of western Poland should be mentioned (Fig.
1).
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Fig. 1. Location of mollusc and ostracod sites of the Mazovian Interglacial age in
Poland
Lokalizacja stanowisk mieczakéw 1 malzoraczkéw z interglacjaiu mazowieckiego

w Polsce

Faunistic sites: B — Boezbw, C — Czernie]éw, K — Kregpa, O — Opole, § — Syrniki, 2 —
Zwierzyniee

Stanowiska fauny: B — Boezbdw, C — Czernle]déw, K — Krepa, O — Opole, S — Syrniki, Z —
Zwlerzyniec

BOCZOW

A palynologic analysis of 35 samples (but only 16 used for a diagram
as the others, due toc a content of Tertiary sporomorphs over 5%, were
disregarded in the interpretation) and a malacelogic analysis were pre-
pared for this site. Their results were published in Kwartalnik Geologicz-
ny (Z. Janczyk-Kopikowa, S. Skompski, 1977).

A geologic setting of deposits of the Mazovian Interglacial at Boczéw
was in general presented in the geologic section, annexed fo the Geologic
Map of Poland in a scale of 1: 200 000, sheet Stubice, ed. A (S. Skompski,
1876). It .proves undoubtedly that interglacial deposits are overlain by
two tills, the upper one of which was ascribed to the North-Polish Gla-
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ciation and the lower one to the Middle-Polish Glaciation. Such classifi-
cation of these tills is supported by a confrontation of more significant
geologic sections from this area. Both tills are separated by deposits of
the Eemian Interglacial from the Laski site (5. Skompski, 1980), a paly-
nologic analysis of which has been done (Fig. 2).

A detailed geologic section from Boczdéw is presented in Fig. 3, and
its analyzed reaches are marked. Amongst 18 distinguished layers only
6 contained a mollusc fauna. The layers with fauna correspond with
phytologic phases I—III (the last of them constitutes a climatic opti-
mum}. And so, a question arises why this fauna disappears during the
phase IV i.e. the post-woptimum one. The answer is given by the evolution
of vegetation presented in the palynologic diagram (Z. Janczyk-Kopiko-
wa, 5. Skompski, 1877). It can be noted in this diagram that the layer
11 (87.3—87.6 m) is preceded by deposits with abundant pollen of plants
that favour a formation of humic acids (Alnus, Graminae, Polypodia-
ceae). They probably poisoned the water and resulted in dying out of
the molluscs. In general 10 snail species and 11 pelecypod species were
determined (Tab. 1). The malacologic analysis allowed to draw the con-
clusions on various aspects. They can be grouped in the following way:

Palaeocecologic conclusions. Most determined molluse
species live mainly in stagnant waters. Amidst them there are firstly
Armiger crista noutileus (Linnaeus), Planorbis planorbis (Linnaeus), but
alsg (although noted in runnig waters too), Bithynia tenteculata (Lin-
naeus), Valvata piscinalis (Miiller), V. pulchelle (Studer), Pisidium moi-
tessierianum Paladilhe, P. casertanum f. ponderosum Stelfax, P. sub-
truncatum Malm. A running water is preferred by Pisidium henslowanum
(Sheppard), P. ritidum Jenyns and P. supinwm Schmidt. It can be there-
fore accepted that this faunistic assemblage lived in a reservoir with a
stagnant water with a possible occasional overflow, with a rich vege-
tation (as proved by the species Armiger crista nautileus (Linnaeus), Pla-
norbis planorbis (Linnaeus), Valvata pulchells (Studer), varying chemi-
cal composition of these waters and increasing acidity of these waters
as indicated by a quantitative change of the species Bithynia tentaculata
(Linnaeus). This species is abundant in the layer 8, gradually decreases
in layers 9 and 10, and disappears in layer 11. Above, neither mollusc
remains nor their opercula were found and the sediments did not contain
CaCQjy. A principal role in the explanation of the reason for a change
of the water chemical composition is played here by the layer 11 that
contains a shell conglomeration, composed mainly of shells of the snail
Viviparus diluvianus (Kunth). This conglomeration means that a rapid
extinction of molluses occurred, although the living conditions got wor-
se starting from the layer 9 in which e.g. at a depth of 87.85—87.80 m,
10 species -were found and already 30 ¢m above (at a depth 87.556—
87.60 m) two species only.

An increased influx of humic acids could be a reason forr extinction
of fauna; it resulted from a wetter climate and development of vegetation
as mentioned before. A’ supply with chemical compounds that usually
accompany the brown eccal deposifs, could be another reason what is
descibed below, together with a problem of absence of ostracods.
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Fig. 2. Geologic sections of interglacial deposits in the Ziemia Lubuska (western

Poland)

Profile geologiczne osadéw interglacjalnych Ziemi Lubuskiej

1 — gravels; 2 — sands; 3 — aleuritey; 4 — silts; 5 — clays; 6§ — tills; 7 — lake marl; 8 —
gyttja; 8 — fauna; B — North-Polish Glaclation; E — Eemlan Interglacinl; M — Mazovian
Interglaclal; 8 — Middle-Polish Glaciation; § — maximum stadial; P — South-Polsh Gla-
ciation; P* — younger stadlal; b — ice-dammed lake; ] — lake, f — fluvial; fg — glaclfluvial
1 — %wiry; 2 — piaskd; ¥ — pyly; 4 — muiki; 5 - Ity; 8§ — gliny zwalowe; 7 — kreda jeziorna;
&8 — gytla; 9 — fauna; B — zlodowacenle poéinocnopolskle; E — integlaciat eemskl; M —
interglacial mazowleckd; 8§ — zlodowacenie Arodkowopolskie; §1 — atadia! maksymalny; P —
zlodowacenie poiudniowopolskle; P2 — stsdial gérny; osady: b — zastoiskowe; ] — jeziorne;
t — rzeczne; fg — wodnolodowcowe
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Fig. 3, Geologic section of interglacial de-
posits from Boczéw

Profil geologiczny osadéw interglacjal-
nych z Boczowa
1 — analysls of a molluse fauns, resulis of

which are presenfed in Tab, 1; 2 —sectlon frag-
ment analyzed for its faunistic content with
negative resuits; 3 — palynologle analysis, re-
suwits of which are presented in a pollen diag-
ram {(Z. Janczyk-Kopikowa, S. Skompski, 1977);
I—IV — phytophases; South-Polish Glaclation:
la — medium- and fine-grained glacifluvial
sand; Mszovian Interglaclal: 1 — white aleu-
rite, 2 — detritus of gyttiza and silt, 3 — gray
silt, 4 — silty sand and silt, § — gray silt, 6 —
medium-gralned sand (sample from a pan),
7 — darkgray sllt, 8 — calcareous-detiritic gyt-
tja, 9 ~ silty aleurite, 10 — white aleurite,
11 — silty aleurite with 2z shell limestone com-
posed of shells of Viviparus diluwvianus (Kunth),
12 —~- gray silt, 13 — vari-grained sand (sampte
from a pan), 14 — gray silt, 16 — aleurite, 16 —
lightgray silt, 17 — gray aleurite with mica,
18 — gray slilt; Middle-Polish Glaciation; 18a —
sands and silts

1 — analiza fauny mieczakow, ktérej wyniki
przedstawiono w tab, 1; 2 — odeinki profllu,
ktore przeanalizowano pod wzgledem zawartos-
ci fauny z wynikiem negatywnym; 3 — ana-
iiza palinologiczna, ktorej wyniki przedstawicno
na diagramie pylkowym (Z. Janczyk-Kopikowa.
S, Skompskl, 1877 I—IV ~ f{fitofazy; zlodowa-
cenie poludniowopeclskie: la — piasek Srednio-
i drobnozlarnisty wodnolodoweowy; interglacjal
mazowiecki: 1 — pyl blaty, 2 — detrytus gyt
i mullku, ¥ — mulek szary, 4 — plasek pylasty
i pyl, B — mulek szary, B -—piasek sredniozisr-
nisty (prébka z koryta), 7 — mu! ciemnoszary,
8 — gytia waplenno-detrytyeczna, 9 — pyl mul-
kowaty, 10 — py! blaly, d1 — pyl mulkowaty =z
muszloweem 2ze skorupek Vivlparus diluvianus
(Kunth), 12 — mulek szary, 132 —plasek roino-
zlarnisty (probkas z koryta), 14 — mulek szary,
15 — byl 18 — muiek jasnoszary, 17T — p¥l z
mikg mwy, 18 -—— mutek slwy; zlodowacenle
frodkowopolskie: 18a — plaslkd [ mulld
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Table 1

Molluses from the Mazovian Interglacial in Boezéw

Gastropoda

Bivalvia

Armiger criste nautileys (Linnaeus)
Bithynia tenfaculate (Linnaeus)
Gyraulus sp.

Pisidium casertanum ponderosum Stelfox
Pisidium hensliowanum (Sheppard)
Pisidium moifessierianum Paladilhe

Pisidium nitidum Jenyns
Pisidium subtruncatum Malm
Pisidium sulcatum (Wood)
Pistdium supinum Schmidt
Pisidium sp.

Svhaerium corneum? (Linnaeus)
Sphaerium rivicola-solidum
Unio sp. (Anodonta?)

Lithoglyphus sp.

Lymnaea {(Radix) sp.

Planorbis planorbis (Linnaeus)
Succinea sp.

Valvata piscinalis alpestris (Kiister)
Valvata piscinalis (Muller)
Valvata pulchella (Studer)
Viviparus diuvianus (Kunth)

The ostracods were only occasionally noted. At a depth of 87.0 m
shell remains were found and at 89.0 m Herpetocypris sp., that does not
provide anything important, neither in ecology nor in stratigraphy. Why
is it so? The environment seems to have heen unsuitable for ostracods
what can be concluded from observations of sediments. The latter con-
tained pieces of brown coal and therefore, chemical compounds that
accompany a brown coal (sulphides, sulphates) and poisoned the en-
vironment. These compounds could come from Miocene deposits, several
kilometres northeastwards from the described site, as pushed folds and
scales.

Nurnercus cstracod species were however noted in sediments of this
interglacial to the west of the Odra, in German Dermocratic Republic,
in a borehole to the northeast of Flrstenberg. E. Triekel (1941) described
there 15 ostracod species, among others the new species Cyclocypris huc-
kei Triekel (according to the recent terminclogy Scottia tumidae (Jones),
found later not only in German Democratic Repuhlic but also in the So-
viet Union (S. F. Zubowicz, 1978) and Poland (Syrniki); always it does
not occur in sediments younger than of the Mazovian Interglacial age.

Palaeogeomorphologic conclusions,  Palaececologic
conditicns, reconstructed on the basis of the whole mollusc assemblage
noted in sediments, allow to reconstitute the landscape in which water
reservoirs existed, with molluses living in them. Such lakes formed pro-
bably a row, comnected by a river and located in glacial channel for-
med during the Middle-Polish Glaciation. Basing on results. of faunistie
and geologic analyses, 6 phases of development and disappearance of
these interglacial lakes were distinquished -(S. Skompski, 1980).

Palaecclimatic conclusions, A presence of the enail
Viviparus diluvianus (Kunth) in the faunistic assemblage proves a tem-
perate climate in that time {this snail does not occur at higher northern
altitudes than 60°). It is concordant with resulis of a palynologic analysis
that indicates a presence of thermophilous deciduous trees as Quercus
Ulmus, Tilia, Corylus, Carpinus (Z. Janczyk-Kopikowa, S. Skompski, 1977),
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Stratigraphic conclusions. A presence of the snail Vivi-
perus diluvianus (Kunth) in the examined sediments proves them not to
be younger than the Mazovian Interglacial as this snail became extinct
at the end of this interglacial.

ZWIERZYNIEC

The site Zwierzyniec near Przasnysz, fourd by A. Baluk (1983), is the
second one in which a fauna was examined in a section instead of single
samples.

Interglacial sediments are overlain only by a single till (Fig. 4) and
because the site is located within the extent of the Wkra Stadial, then
three tills of three stadials (Wkra, Warta and Odra) should be found.
A lack of the expected tills induced to look for the arguments that this
interglacial deposit, covered by a single till only, belongs to the Mazo-
vian Interglacial. Such argument have been provided just by the mollusc
and ostracod fauna.

8 samples were examined from a depth 19.0—20.6 m (S. Skompslﬂ
1983b). On the whole 7 snail species and 12 mollusc species were deter-
mined {Tab. 2). Two species: Lithoglyphus jehnit Urbanski and Viviperus
diluvianus (Kunth), are the most valuable for stratigraphic purposes as
they did not survived the Mazovian Interglacial. Therefore, they indicate
that the sediments in which they were found, could not be younger than
the Mazovian Interglamal

Shells of the species Lithoglyphus jahni Urbanski, Valvata p?.scmahs
antique Sowerby, Pisidium amnicum (Miller), P, sulcatum (5. V. Wood)
and Sphaerium solidum {Normand)} are best preserved. These species are
described in detail.

MORE SIGNIFICANT SPECIES OF MOLLUSCS AND OSTRACODS

Lithoglyphus jahni Urbanski, 1975
(Tabl. I, Fig. 1a, b, 2)

1923 Lithoglyphus pyramidatus Moeliendorff; T. Schmlerer p. 207—236, Tabl. III,
Figs 18, 19. ‘

1956 Lithoglyphus pyramidatus Moellendorff; J. Urbanski in: A. Jahn, p. 24.

1975 Lithoglyphus jehmi Urtanski; J. Urbanski, p. 108—110, Tabl. I, Figs 1—86.

Material. Single specimens of this species were found in the samples 2,
3, 4, 6, 7, 8 (7 specimens in the sample 3). They are quite well preserved destructlon
was usually noted near aperture.

Description. Shells usually small; 5.5—6.6 mm hlgh maximum
to 7.9 mm (sample 7). Width 4.5—5.6 mm (f(}r a comparison the holetype
from Czerniejéw is 7.2 mun high and 5.5 mm wide; J. Urbanski, 1975).
Opposite to the species Lithoglyphus naticoides, noted in Polamf,' the
determined specimens have a slightly slimer spire with. more weakly
vaulted whorls and worse expressed {less thick) aperture wall close to
a columella,

Remarks Due to revision of holotype (descrlbed by Moe]lendorff)
done by P. Radoman (1966), the specimen was accepted as the same if

Lo
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Pleistocene molluses from Zwierzynieec near Przasnysz
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luscs, in brackets — number of opercles (see Bithynia tentaculata), 1?7 — uncertain estimate
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compared with the previously formed species Lithoglyphus fuscus (C.
Pfeiffer, 1928), noted in Croatia and Bosnia. Instead, a spire of Litho-
glyphus jehni (J. Urbenski, 1975) resembles small specimens of Litho-
glyphus fuscus (C. Pfeiffer, l.c.) whereas a shape of aperture and better
developed callus are close to the species Lithoglyphus naticoides (C. Pfeif-
fer, l.c.).

Ecology. According to J. Urbanski (1975) this species lived in river
waters (as e.g. in the Berlin area) and lake waters (as e.g. at Czerniejéw
and Syrmiki).

Occurrence. Czerniejow and Syrniki on the Wieprz River, the
Berlin Paludina Bed (T. Schmierer, 1923) — the Mazovian Interglacial.

Valvata piscinalis antiqua Sowerby
(Tabl. I, Fig. 3, 4a, b; Tabl. 1I, Fig. 1)

1838 Valvata antigua Sowerby; G. Sowerby, p. 574.
1971 Valvata piscinalis antigua Sowerby; A. Makowska, p. 96, Tabl. I, Fig. 2a, b.

Material. Numerous shells were found in all the samples (Tab. 2). In four
samples over 100 specimens were noted. Most shells are destructed near aperture.

Description. Cone-like shell. Oval aperture, partly pointed in
the upper part. Massive shell, locally to 0.3 mm thick (near the axial
depression). Deep raphe, last whorl frequently well vaulted, step-like.
The largest specimen was noted in the sample 8: 7.2 mm high, 5.8 mm
wide.

Ecology. It lives in lakes in a sublittoral and profundal zone (even
to a depth of 80.0 m (A. Piechocki, 1979). According to W. I. Zhadin (1952)
it is also noted in streams.

Present coccurrence. Alpine lakes, northern central as well
as northern Europe; Poland: almost all the larger lakes, especially in
northern Poland (Mazury Lakeland e.g. Mamry Lake — L. Berger, 1960),
the Pomorze Lakeland, the Wielkopolska-Kujawy Lowland, Upper and
Lower Silesia (A. Piechocki, 1979) and the Vistula Firth (H. Janiszew-
ska-Pactwa, 19786).

Occurence in deposits. Europe: the bottom of Quaternary
'sediments at Diirnten near Ziirich, Ternpelhof near Berlin, Mosbach near
Wieshaden (F. Sandberger, 1875), the Artern Interglacial (H. Zeissler,
1985), Lower Quaternary sediments of England (Mammaliferous Crag —
S. V. Wood, 1848), the Mindel-Riss and Riss-Wirm interglacials of the
Soviet Union (I. V. Danilovsky. 1955: W. M. Mofuz. 1962, 1969): Poland:
several sites of the Middle-Pelish Glaciation (L. Dolecki. 8. Sko~opski
1986), Eemian Interglacial, North-Polish Glaciation and Holocene (S.
Skompski, 1977, 1983c).

Pistidium emnicum (Milier)
(Tabl. II, Fig. 4, 5)

1774 Tellina amnica Miller; O. F. Miiller, II, p. 205,
1805 Cycles palustris Draparnaud; J. P. R, Draparnaud, p. 131, Tabl. X, Figs 17—~
18,
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1845 Pisidium amnicum (Miiller); L, Jenyns, p. 11, Pl XIX, Fig. 2.
Material Single specimens were found in 6 samples (in total 9 specimens,
5 of which are well preserved, some even with traces of periostracum).

Description. Massive, non-symmetric shell with an apex shifted
to the back and distinctly ribbed surface. A largest specimen was found
in the sample 4; length 7.0 mm, height 5.9 mm.

Ecology. It lives in rivers and littoral zones. of lakes but occasio-
nally is noted in a profundal, even at a depth of 30 m (P. Ehrmann, 1956).
Observations of A. Piechocki prove that in rivers it prefers the zones
with a moderate current (A. Piechocki, 1969, 1972). :

Present occurrence. From northern Africa to central Scot-
land and 69° of northern latitude in Sweden in the Alpine valleys
— 1100 m asl. (P. Ehrmann, 1956); Eurcpe: the Lower Quaternary of
England (S. V. Wood, 1851), West Germany (F. Sandberger, 1875}, Yugo-
slavia (E. Krolopp, 1975); the Cromer Interglacial of German. Democratic
Republic (H. Zeissler, 1965) and the Soviet Union {(A. L. Chepalyga, 1971);
the Holstein Interglacial in the west Europe (T. Schmierer, 1923; E. K.
Kempf, 1866, 1868); the Likhvin Interglacial in the east Europe {(W. M. Mo-
tuz, 1971, 1975; M. N. Grishchenko, 1976); numerous ycunger sites in many
Buropean countries — Middle-Polish Glaciation — Holocene. Poland: 26
sites of age: from the Middle-Polish Glaciation to the Holocene, but in
the Mazovian Interglacial it was found for the first time just here, at
Zwierzyniec.

Pisidium sulcatum (S, V. Wood, 1851)!
(Tabl. II, Fig. 2; Tabl. IV, Figs 6a b, 1)

1851 Pisidium amnicum var. sulcatum S. V. Wood; 5. V. Wood, p. 109--110, Tabl.
X1, Fig. 1b. ' ' '

1864 Pisidium antiguum Martens; E. Martens, p. 349.
1956 Pisidium clessini Neumayr (— Pisidium astartoides Sandberger); P. Ehrmann,

p- 248.
1968 Pisidium sulcatum (S. V. Wood, 1951) K. Kennard; E. K. Kempf, p 8 Tabl.
4, Figs 66—67. -

1960 Pisidium astartoides Sandberger; A. Makowska, p. 76.

1880 Pisidium astarfoides Sandberger; S. Skompski, p. 18, Tabl. III, Fig. 2.
Materiagl HRare-specimens (7) of shells of this species were found in 5

samples. All of them are considerably destructed. The largest specimen (after re-

‘construction) is 7.0 mm long and 5.0 mm hlgh

Remarks. Oppomte to the described spemes P amnicum, the shell
is slightly shorter and concentric ribs at a shell surface are sharp edged
and more rarely distributed, particularly near the apex.

Ecology. It is an extinct species- but its common occurrence with
P. amnicum allows to conclude that P. sulcatum lived in the past in ri-
vers and lakes but with circulating waters (littoral zone of lakes, lakes

1S. V. Wood consldered this specles for the varlant of the specles Plgidium amnicum
cnly: '..this has been called P. sulcatum.. but it is, I believe, no more than a varlety..”

¢.c., p. 110).
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with a flow). Mollusc assemblages in which P. sulcatum occurred, are
treated in some sites for the river ones (T. Schmierer, 1923; K. Hucke,
1941; E. K. Kempi, 1968).

Occurrence. Europe: since the Pliocene, Early Pleistocene sands
on the Rhine, Neckar and Saale, complex of the Tiraspol fauna correlated
with the Voigtstedt Interglacial (V. I. Gromov, 1970), the Holstein Inter-
glacial in the Berlin region and, Krefeld region on the Lower Rhine
(T. Schmierer; 1923; E. K. Kempf, 1968), Smolary Rogowe (about 10 km
to northeast from Zbereze on the Bug River — M. Praszynski, 1952), the
Eemian Interglacial in the Soviet Union; Poland: Mazovian Interglacial
at Boczéw (8. Skompski, 1980), Brorup Interstadial at Podglebokie in
the Lublin Polesie (A. Makowska, 1969).

Sphaerium solidum (Normand)
(Tabl. II, Fig. 6a, b; Tabl. III, Fig. 1a, b)

1844 Cyclas selida Normand; N. A. J. Normand, p. 6, Figs 3, 4.

1875 Sphaerwum solidum Normand; F. Sandberger, p. 766—767.

1923 Sphaerium solidum Normand; T, Schmierer, p. 223.

1852 Sphaerium solidum (Normand); V. I. Zhadin, p. 320, Fig. 286.

Material. Amongst 16 specimens found in 6 samples, there were only §
complete ones, slightly destructed.

Description. Massive, oval shell with strongly emerging wide
apex in the centre of the upper shell edge. Shell surface covered with
distinct, quite regular but dull and concentric ribs. A hinge ledge is wide.
A copula niche is covered from the top. The largest shell is 8.0 mm long
and 7.4 mm high.

Ecology. It lives on sandy and sandy-silty bottoms of larger ri-
vers, occasionally in oxbows. Noted also in the Vistula Firth near From-
bork where a water salinity equals 2.94% (H. Janiszewska-Pactwa, 1978,
p. 170—171).

" Present occurrence Central and eastern Europe: from
France as far as the Ural River and from the Lower Dmiepr to the La-
‘doga Lake and also Dvina drainage basin.

Occurrence in deposits. It is rare in the Quaternary de-
posits of Europe: the Cromer Interglacial in England, Borntal Intergla-
cial in German Democratic Republic (D. Mania, 1973), Tiraspol faunistic
assemblage, Holstein Interglacial (T. Schmierer, 1923), the Soviet Unicn
and German Democratic Republic — Middle-Polish Glaciation, Eemian
Interglacial. Poland: the Holotene sediments near Dobrzyh on the Vi-
stula and at the Vistula mouth. :

STRATIGRAPHIC AND PALAECECCLOGIC REMARKS

Amongst 5 ostraced species, Scottia brownigna (Jones) is especially
important as it belongs to the species that became extinct at the end of
the Mazovian Interglacial, similarly as both akove mentioned snail spe-
cies Lithoglyphus jahni Urbanski and Viviparus diluvignus (Kunth).
Thus, it supports the conclusion drawn from the snail fauna. Those two
species of snails and ostracod Scottia. browniana (Jones) can be considered
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as guide-fossils for Mazovian Interglacial {and probably also for the older
interglacials), while the molluse Pisidium sulcatum (S. V. Wood) — for
Interstadial Brérup, Eemian Interglacial and older.

From the point of view of the environment the Zwierzyniec site re-
sembles the Boczéw one so, sediments were formed in this case also in
a stagnant water reservoir, with a possible flow in a temperate climate.
This flow seems to be indicated by the species: Pisidium amnicum (Mdl-
ler), P. henslowanum (Sheppard), Sphaerium rivicole {Lamarck), S. soli-
dum (Normand), known also from the Berlin Paludina Beds {S. Skom-
pski, 1982).

OPOLE

The site Opole is located within the extent of the maximum stadial
of the Middle-Polish Glaciation. A more complete description of a geolo-
gic setting, a palynologic analysis inclusive, are to be presented after
a preparation of the Detailed Geologic Map of Poland in a scale of
1:50 000, sheet Wisznice, by the discoverer of this site, L. Dolecki from
the M. Curie-Skiodowska University of Lublin. I owe to him for the
samples of the borehole Opole 5. A geologic section of this borehole
is quite monotonous, mainly sandy-silty one (Fig. 5). It should be under-
lined that sediments with fauna are not covered with till as should be
expected in this area.

8 samples were examined, coming from a depth of 22.0—23.2 m from
silts and calecareous gyttja. 7 snail species and 10 pelecypod species we-
re determined (Tab. 3). And so, similarly as in the previous section, the
age is set by the species Lithoglyphus jehni Urbanski and amidst ostra-
cods by Scottie browniang Jones. In total 15 ostracod species were found
(S. Skompski, 1985). This ostracod calls for a wider description due to
two aspects: as the key species for the Mazovian Inferglacial and as the
species that has been seldom noted in Poland.

Scottia browniana {Jones)
{Tabl. 111, Fig. 2a, b, 3a, b)

1850 Cypris brownieng n. sp.; T. R. Jones, p. 256—26, Tabl, 3, Figs la-—d.
1889 Scoitia browniana (Jones); G. S. Brady, A. M. Norman, p. 72.
1967 Cycloeypris friebelt n. sp; E. K. Kempf, p. 123—127, Abb. 2—3, Tabl. 1, Figs
11—12.
1082 Scottic browniana (Jones); P. Jesionklewicz, p. 425428, Tabl. I, Figs a — f.
Material. Numerous shells of this species were found in 8 samples {from
3 to 85 specimens). Most shells were well preserved (50—809%). In the sample 1 all
were in a good state whereas in the sample 2 all were destructed, Shells were white
and only sporadicaly brown (sample 1) and represented all the development stapes
{samples 3—6).
Description, A shells is trapezoid-like in a lateral view with
a characteristic straight dorsal edge. A left shell (from the sample 1 at
a depth 22.0—22.12 m) is smooth and brilliant. Length 0.69 mm, height
0.46 mm. A straight dorsal edge is parallel to a ventral ones but twice
shorter. Frontal and back edges are widely rounded, more convex in the
lower part than in the upper one. A ventral edge is straight. A maximum
width of the calcified fragment of an inner lamella in the frontal-venfral
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Pleistocene molluses and osiracods from Opole im Lublin Polesie
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Explanations: d -— shell detritus (numerous bits — not less than 10 valves), k — a few bits, 25 — number of shells (number of valves for bivalve molluscs, for glochidia of Pseudanodonte complanata and for ostracods)
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area is equal 0.12 mm. A right brown shell (from the same sample) is
0.74 mm long and 0.49 mm high. There are distinet imprints of muscles
on a smooth brilliant surface. A wventral edge sligthly concave. Dorsal
and ventral edges of young stages are not parallel {Tabl, 11I, Fig. 3b).

Eccology. Scottic browniona (Jones) is an extinet species. 1t does
not cccur in younger sediments than of the Mazovian Interglacial age.
Therefore, conclusions on its environment can be drawn indirectly, on
the basis of a sediment type in which it was found and the accompanying
organisms. In Europe this species have been noted in sediments of stag-
nant water reservoirs (gyttjas, lake marls, limy sands, silts), together
with molluses that live now in stagnant waters with an occasional flow
or in a wave zone as proved by rheophilous species. Thus, it can be a lake
or fluvial {oxbows, floods, etc.) environment.

As indicated by considerations on a depth of the buried lake at Opole,
Scottic browniana (Jones) lived at various depths of this lake, in a pro-
fundal one as well what is proved by a coexistence of the species Cythe-
rissa locustris (Sars).

Palaeoclimatic conditions that corresponded with the described ostra-
cod can be concluded on the basis of the accompanying thermophilous
molluscs and ostracods as well as plants e.g. Azolla filiculoides Lamarck,
Vitis silvestris Gmelin, Brasenia purpureq (Micheaux) Caspary and others
(E. K. Kempf, 1971). A similar conclusion results also from a geographic
distribution of fossil sites of this species (E. K. Kempf, 1971). They are
located between the parallels 37 to 54° of northern latitude. At the as-
sumption that a pattern of climatic zones during the Mazovian Intergla-
cial and older ones was similar as during the Holacene, the climate is to
be accepted for a temperate and warm ome,

Occurrence. Europe: mainly the Middle and Lower Pleistocene
and probably the Upper Pliocene of England. Poland: Krepa near Kock
(P. Jesionkiewicz, 1982}, Opole in the Lublin Polesie (L, Dolecki, Z. Gar-
dziel, 1982) and Zwierzyniec near Przasnysz (A. Batuk, 1983) — Mazovian
Interglacial.

Its geographic occurrence was limited in the past to the area from
England to Greece and the southwestern Soviet Union (Tiraspol and Ku-
valnik near Odessa). Ropersdorf and Pritzwalk in German Democratic
Republic are the northernmost sites (63°18’ and 53°12' northern latitude
respectively) and in Poland Zwierzyniec (53°06"). In other 20 sites
cited E'Y E. K. Kempf (1971) it does not occur to the north of the paral-
lel 53°.

Examinations of molluses and ostraceds from the section of the bore-
hole Opole 5 proved that the sediments had been formed in a stagnant
water reservoir (lake) during the Mazovian, eventually older but not
vounger interglacial,

PALAEOECOLOGIC AND MICROSTRATIGRAPHIC REMARKS

A quantitative and qualitative change of mollusc and ostracod species
in a geologic section of the Opole site proves that conditions in the lake
have been changeable. Three stages of the lake development can be dis-
tinguished: a — of a shallow lake, b — of a deeper lake and ¢ — of
a shallower lake.
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Fig. 4
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The conclusions based on the analysis of found mollusc and ostracod
species in individual sites and connected with stratigraphy of the Quater-
nary, palasoecology, palacogeomorphology and palaeoclimatology were
drawn on the basiz of shells of mature, eventually young specimens.
Founds of pelecypod larvae, named the glochidia, of Pseudanodonts com-
planate in a millimeire thick layer of the section Opole 5, is the new ele-
ment to evaluate the value of some species, valuable for a microstrati-
graphic analysis. A presence of these glochidia proves that layers with
them were formed in a warm period as glochidia are expelled by fema-
les into water during a spring-summer season (May — June) — 1. Brod-
niewicz (1968).

REFERENCE TO OTHER SITES OF THE MAZOVIAN INTERGLACIAL

Besides the mentioned sites of the Mazovian Interglacial, in which a
fauna was examined in a systematic way in the sections, one should also
mention the sites in which single samples were examined but their faunis-
tic contents were found diagnostic for stratigraphic purposes. Amidst
them there are: Krepa (P. Jesionkiewicz, 1982) where a key ostracod for
the Mazovian Interglacial — Scottia browniana (Jones) was described
for the first time in Poland; Syrniki (M. Proszynski, W. Karaszewski,
1952; W. Karaszewski, 1954; K. Diebel, 1961; Z. Janczyk-Kopikowa et al,,
1980) in which shells of snails Viviparus diluvienus (Kunth) and Litho-
glyphus jehni Urbanski and the ostracod Scottia tumide (Jones) -—— of a
similar stratigraphic value as S. browniane — were found; Czerniejéw
(A. Jahn, 1956) from which a snail holotype of the species Lithoglyphus
jahni Urbanski was described (J. Urbanski, 1975), also significant for the
Mazovian Interglacial,

RECAPITULATION

Summing up this review of the sites of the Mazovian Interglacial
age, one should underline that there are in themn 4 species useful for the
Quaternary stratigraphy i.e. the snails Lithoglyphus jehni Urbanski

Fig. 4. Geologic section of interglacial deposits from Zwierzyniec (after A. Baluk,
1875: a chart of the borehole Zwierzyniec 10 — IG 121 405)
Profil geologiczny osaddw interglacjalnych ze Zwierzyfica (wg A. Bahuk, 1975 —
karta otworu wiertniczego Zwierzyniec nr 10 — IG 121 445)

1 — {fine-grained sand; 2 — fine- and vari-gralned sand with fine gravel, 3 — varl-grained
sand with gravel; 4 — till; § — till slightly slty; 6 — till with interbeddings of clays; 7 —
sandy silt; 8 — silt; 9§ — clays and silts; W0 — mnlacclogle analysis and sampling site; 11 —
melocelogic analysis with rogative rasults

1 — piasek drobnoziarnisty; 2 — piasek drobnozlarnisty i réincziarnisty z drobnym Zwirem;
1 — plasek réinoziarnisty ze zwirem; 4 — glna rwalowa; § — glina zwalowa nieco mulkowa-
ta; 6 — g]:’ma zwalowa z przewarstwieniaml iow; 7T — ‘mulek piaszczysty; B — mulek; 9 —
Ity i mulki; 10 — analiza malakcloglezna i mlejsce pobrania prébek; 11 — analiza malako-
logiczna z wynikiem negatywnym

Fig. 5. Geologic section of interglacial deposits from Opole (after L. Dolecki and
Z. Gardziel, 1982: a char! of the borehole Opole 5 — IG 128, 666)
Profil geologiczny osadbéw interglacjalnych z Opola (wg L. Doleckiego i Z. Gar-
dziela, 1982 — karta otworu wiertniczego Opeole 5 — IG 128, 666)

1 — slit; 2 — clay; 3 — fine-grained sané: 4 — medlum-grained sand; 5 — coarse-grained
sand; 6 — grit; 7 — gyttja; 8 — sandy peat; 9§ — till; I0 — gravel with boulders; 1t — Cre-
taceous marls; 12 — malacologic analyses; 13 — palynologic analyses

1 — mulek; 2 — il; 3 — plasek drobnoziarnisty; 4 — piasek §rednicziarnisty; 6 — plasek Eru-
bozlarnigty; 8 — zwirek 7 — gytla; 8 — torf piaszezysty; 9 — glina zwalowa; 10 — Zwir z gla-
zami; 11 — margle kredowe 12 — analizy malakologiczne; 3 — analizy pallnologiczue
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Table 4
Key-species of rmolluses and ostracods as
stratigraphic indicalors of Mazovian Interglacial
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and Viviparus diluvianus (Kunth) as well as the ostracods Scottie brow-
niana (Jones) and S. tumida (Jones). An occurrence of these species in
individual sites is presented by the Tab. 4.

Palaeoclimatic conclusions result from an occurrence of the species
noted in interglacial sediments e.g. Lithoglyphus jahni Urbanski, Vivi-
parus diluvianus (Kunth), Acrolozus lacustris (Linnaeus) — that to the
north, in Sweden, does not occur beyond 61° of northern latitude — Pisi-
dium sulcatum (S. V. Wood) as well as Scottia browniene (Jones) and
S, tumidae (Jones) — that to the north did not pass over the Mazovian
Interglacial 60° of northern latitude. Thus, a temperate climate must
have prevailed.

This conclusion is of general value and cannot be referred to the
whole examined geologic sections as e.g. a cool climate could prevail
during a formation of the lower part of sediments of the section Opole
{(,phase a") what seems to he indicated by the absence of the species
Lithoglyphus jahni Urbahski and presence of the cool ostracod Candona
neglecta (Sars). This index can be however considered for the uncertain
as only a single specimen of C. neglecte (Sars) was found and also, nu-
merous shells of Scottia browniana (Jones) were noted.

In general the palaececologic conditions can be presented by the
occurrence of mollusc and ostracod assemblages, determined in the men-
tioned sections, that lived in stagnant waters with an occasional flew.
The latter is suggested by rheophilous species: Sphaerium rivicola (La-
marck), Pisidium emnicum (Miller), P. henslowanum (Sheppard), P. su-
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pinum A. Schmidt, P, cesertanum ponderosum Stelfox. More details can
be presented for some fragments of examined sections e.g. about a chan-
ge of a water chemism (Boczéw) or depth changes in a lake (Opole).

Palaeogeomorphologic conclusions can he drawn from palaeoecclologic
ones what is more widely described in the Boezdw site presentation.

In a final recapitulation one should find that all described faunistic
sites of the Mazovian Interglacial age can be referred to lake sediments
or mixed (lake-fluvial) ones, No fluvial sites 2 with a section examination
are known. The same remark is also due to inland and marine sites.
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Sylwester SKOMPSKI

MIECZAKI I MARZORACZKI
WYBRANYCH STANOWISK INTERGLACYALU MAZOWIECKIEGO W POLSCE

Streszczenie

Do nielicznych stanowislc interglacialu mazowieckiego w Polsce, opracowanych
systematycznie (profilowo), nalezg: Boczédw w zachodniej Polsce, Zwierzyniet K.
Przasnysza i Opole na Polesiua Lubelskim.

Z osaddédw z Boczowa wykonano analize palinologiczng na 35 prébkach, ale ze
wzgledu na domieszke sporomorf trzeciorzedowych (ponad 5%) do konsirukeji dia-
gramu wykorzystano tylko 16 prébek (Z. Janeczyk-Kopikowa, S. Skompski, 1877).
Wykonano réwniez analize malakologiczng (22 préobki — 10 gatunkéw slimakédw i 11
gatunkdéw malzéw), co pozwolilo skorelowaé to stanowisko ze stanowiskami inter-
glacjatu holsztyhskiego w NRD. Bardzo interesujgcym zjawiskiem w profilu Boezo-
wa bylo gwaltowne wymarcie migczakéw i powstanie muszlowca z muszli §limaka
Viviparus diluvianus (Kunth), zwigzane ze zwilgoceniem klimatu i1 tworzeniem sig
kwaséw humusowych prowadzacyeh do zatrucia zbiornika Interglacjalnego i do ta-
natocenozy (S. Skompski, 1980, 1982). Na podstawie opracowania tego stanowiska
wyciggnieto wnioski paleoekologiczne, paleogeomorfologiczne, paleoklimatyczne i
stratygraficzne. Okreélenie gérnej granicy stratygraficznej ulatwila obecnoéé sii-
malka Viviparus diluvionus (Kunth).

Z osadéw ze Zwierzynca zbadano 8 prébek, oznaczajge 7 gatunkdw Slimakow,
12 gatunkéw malzidéw, m.in. przewodnie: Lithoglyphus jahni Urbatski i Viviparus
diluvionus (Kunth), oraz 5 gatunkéw malzoraczkoéw, w tym Scottia browniana (Jones).
Oprécz wnioskéw siratygraficznych wyclagnieto tu rdéwniez wmioski paleoekologicz-
ne i paleoklimatyczne, tzn., ze osad powstawal w Kklimacie umiarkowanym — ciep-
lym, w zhiorniku wody stojacej z ewentualnym przeplywem.

Z osadédw w Opolu poddano analizie 8 prébek, wykrywajge 7 gatunkdw s$lima-
kéw | 10 gatunkdw malzéw (takze ich glochidiéw) oraz 15 galunkdédw malzoraczkow,
orzy czym dwa: $limak Lithoglyphus jahni Urbanski i malioraczek Scoitia brownia-
na (Jones) sg przewodnie dla intergiacjalu mazowieckiego i starszych. Badania mie-
czakéw 1 malioraczkdw wykazaly, ze osady z faung w Opolu tworzyly sie w inter-
giacjale mazowieckim lub starszym, w zbiorniku wody stojgce], ktérego rozwédj od-
bywal sie w trzech etapach: a — jeziora plytkiego, b — jeziora glebszego, ¢ — je-
ziora spiyconego.

W podsumowaniu wynikéw badan przedstawionych stanowisk 4 w nawigzaniu do
innych stanowisk interglacjalu mazowieckiego w Polsce naleiy stwierdzié, ze wy-
raznie dominuja stanowiska fauny zwigzane z osadami jeziornymi, natomiast notuje
sig niedostatek stanowisk fauny zwiazanych z osadami typowo rzecznymi, lado-
wymi i morskimi.
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CunpBecrep CKOMIICKIH

¢AYHA MOJMIOCKOB H OCTPAKOLOB H3GEPAHHBIX
MECTOHAXOX I EHHH MA3OBEUKOIO MEXXJEIHHUKOBBS
B MOJIBLIE

Peswme

K Hefonbliof Tpynle MecTOHAXOMAEHHMH Ma30BeLKOTo MeXJeNHHKOBbA
B [loaslile, cHCTEMATHYeCKH pa3pafiOTAHHHIX, NpHHajkexaT: BouyB B 3a-
nagHoii [Tonbwe, 3pexuneu oxono IlmacHuiza # Onose B JI10OMHHCKOM
[Tonecke,

B Boyope Gy MpoBefeH NAaJHHOJOTHYecKH# aHanusz 35 06pailos, HO
H3-33 TPHMECH TPETHYNbIX cnopoMopd (cBeime 5%), AAS KOHCTPYKIHM AH-
arpaMMbl HCIOAL3OBAHO ToJiLko 16 obOpasuwos (3. fAmunk-Konukosa, C.
Cxomrcky, 1977). B cllesiaH Take MaJaKoRoTrHueckn#t avanms ((22 o6-
pasua — 10 Buaop racTponofoB # 11 BHAOB ABYXCTBOPYaTHX MOJUIIGCKOB),
9TO CASNAHO BOAMOMHOH KOPPEsLHIO STOTO MeCTOHAXOMIEHHA C MEeCTo-
HAaXOXKJAEeHHAMH XOJBIITHHCKOTO MexJjeaHukobs B [[JJP. B paapese Bouora
BecbMa HMUTEepPeCHHIM SBJEeHHeM OLLIO CTPEMHTENbHOe BbIMHPaHHE MOJJIKC-
Kop H 06pa3oBaHAe paKyLUEHHHKA H3 paKOBHH ractponoja Viviparus di-
luvianus (Kunth), yTo OLLIO CBA3AHO ¢ yBJaamHeHHeM KJaAuMaTa H 006-
pa3oBaHHMeM TYMYCOBBIX KHCJIOT, KOTOpPGLIE NPHBENH K OTPABJEHHH MEXJe-
IHUKOBOTo Gaccefiia H xk Tanatouenoay (C. Cxomnckn, 1980, 1982).

Ha ocHoBannyn pesynsTaToB paspabOTKE 3TOTO MeCTOHAXOMAEHHS OBLIH
cOesaHsl BRHIBOALI [MANE0IKONOTHYECKHe, najeoreomopdoioruyeckne, naneo-
KAHMaTHuecKHe © cTparHrpaduyeckne. Onpenenenne sepxHef cTpaTHrpa-
tuyeckolf rpanHubl o6JeTYeHO NPHEYTCTEHeM racrponoga Viviparus dilu-
vignus (Kunth).

B 3pexuHUe HccieNOBAaHHAM NOABEPrHYTO 8 o6pasunos, oBo3Hauas 7
BHEIOB T[ACTPONMOAOE M 5 BHAOB OCTPAKOAOB, B YaCTHOCTH pYKOBOZSMOIME:
Lithoglyphus jehni Urbanski, Viviporus diluvignus (Kunth), a tarxe
ocTpakoA Scottia brownigna (Jones). Kpome cTpaTHrpadH4eckHX OHIIH
CAENaHB TAKMKE [MAJEe03KONOTHUECKHE H NAJeOKJHMAaTHYECKHe BLIBOLHL, T. €.
YTO OCAafOK OBPA30BaJcHd B YMEPEHHOM kJIHMaTe B HaccelHe CTOALLEH BOMLLI
C BO3MOXHBIM TeUEHHEM.

B Onone nogseprayro avasxsy 8 ofpasuos, Haxods 7 BHAOB TacTpono-
A0B W 10 BHIDB ABYXCTBOpPYATHX MOJMIOCKOB (TaK:Ke HX IVIOXHIHEB), A
takke 15 Bupoe octpakopos. lsa Buaa: ractponox  Lithoglyphus jahni
Urbanski # ocTpakon Scottig browniana (Jones) ABAANRTCA DYKOGOARIUE-
MH ISl MeXJIeHHKOBbS Ma30BElKOI0 M CTapLIHX.

HcenenoBaHug MOMIKOCKOB H OCTPAKOAOB BHKasasH, uro B Omnone ocan-
KH ¢ thayHo# o6pa3oBaJHCh B TeUEHHH MAa3OBELKOrC WJHM CTapLIero MexJe-
OHHKOBbA, B Oaccefine crosmell BOMBI, KOTOPOTO pa3sBHTHE NPOHCXOJHJIQ B
3 sTanax: a — Me1KOro oaepa, 6 — OGonee rIvGoKorc o3epa, B — nGMe-
JIEHHOro 03epa.
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Ha ocHOBaHHM pe3y/qbTaTOB HCCAGLOBAHHE IIPENCTEBJEHHEIX MECTOHA-
XOMKIEeHHH H IODYIHX MECTOHaXO)KILEHH!?I MAa30BEUKOIo MeXJeIlHNKOBbT B
Tlonslle MOMHO CKOHCTATHDOBATE, 4TO MpeofaafaloT 3Iech 03epHbLle ocai-
XH, 3aTo HabawpaeTcsl HELOCTATOK MECTOHAXOWEEHHH hayHBI, CBA3AHHLIX
C THIITHUHBIMH pequmn, KOHTHHWEHTAJBHBIMH H MODCKHMHK Ocalxami.

TABLICA I
Fi. 1, Litkoglyphus jahni Urbahski MUZ IG 1565.11.1
a — apertural view, b — view of the back side; height of shell 6.6 mm, width
5.5 mm; borehole Zwierzyniec, depth 18.0—20.0 mv
a — widok od strony ujscia, b ~— z przeciwnej strony; wys. muszli 66 mm, szer.

5,5 mm; otwér Zwierzyniec, gleb. 19,9—20,0 m

Fig. 2. Lithoglyphus jehni Urbanski MUZ IG 1586.11.]

Height of shell 5.8 mm, width 4.4 mm; traces of two egg-capsules are visible on
ithe surface of shell; borehole Opole 5, depth 22.35—22.45 m

Wys. 5,8 mm, szer. 4,4 mm; na powlerzchni muszli widoczne $lady po dwéch ka-
psutkach jajowych o érednicy 1 mm; otwér Opele 5, gleb. 22,35—22,45 m

Fig. 3. Valwata piscinalis antiqua Sowerby MUZ IG 1565.11.2

Height of shell 6.0 mm, width 52 mm; borehole Zwierzyniec, depth 18.3—18.4 m
Wys, 6,0 mm, szer. 5,2 mm; otwér Zwierzyniec, gieb. 19,3—19,4 m

Fig. 4. Valvata piscinalis antigue Sowerby MUZ IG 1565.11.3

a — apertural view, b — wview of the back side; height of shell 69 mm, width
5.2 mm; borehole Zwierzyniec, depth 19.45—18.55 m
a — widok od strony ujsola, b — z przeciwnej strony; wys. 6,9 mm, szer. 52 mm;

otwar Zwlerzyniec, gleb, 19,45—19,55 m -
Photo J. Modrzejewska
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TABLICA 1I

Fig. 1. Valvata piscinalis antiqua Sowerby MUZ 1G 1565.11.4

Height of shell 7.2 mm, width 5.5 mm; borehole Zwierzyniec, depth 20.55—20.60 m
Wys. 7,2 mm, szer. 55 mm; otwdr Zwierzyniec, gigbh. 20,55—20,60 m

Fig. 2. Pisidium sulcatum (S. V. Wood) MUZ G 1566.11.2

Upper part of the right shell — outer side; length of shell 3.7 nun, height 2.6 mm;
borehole Opole 5, depth 22.0-—22.12 m

Gérny fragment skorupki prawej od strony zewnetrznej; diug. 3,7 mm, wys. 2,6 mm;
otwor Opole 5, gleb. 22,0—22,12 m

Fig. 3, Acrolozus lacustris (L.innaeus) MUZ IG 1565.11.9

Slde view; Iength of shell 3.7 mm, width 2.3 mm, height 1.1 mm,; borehole Zwie-
rzyniec, depth 19.0—18.1 m

Widok z boku; diug. 3,7 mm, szer. 2,3 mm, wys, 1,1 mm; ofwor Zwierzyniec, gigb.
19,0—19,1 m

Fig. 4. Pisidium amnicum (Miiller) MUZ IG 1565.11.5

‘T.eft shell — outer side; length of shell 6.6 mm, height 54 mm; borehole Zwierzy-
niec, depth 18.3—19.4 m

Skorupka lewa od strony zewngtrznej; diug. 6,6 mm, wys. 54 mm; otwdér Zwierzy-
niec, gleb. 19,2—194 m

Fig. 5. Pisidium amnicum (Miiller) MUZ IG 1565.11.8

Right shell — inner side; length of shell 6.7 mm, height 52 mm; borehole Zwie-
rzyniec, depth 20.1—~20.2 m

Skorupka prawa od strony wewnetrznej, dlug. 6,7 mm, wys. 52 mm; otwdr Zwie-
rzyniec, gleb. 20,1—202 m

Fig. 8. Sphaerium solidum (Normand) MUZ IG 1565.I1.8

Right shell: a — outer side, b — inner side; length ot shell 8.1 m, height 7.5 mm;
borehole Zwierzynlec, depth 1.8—20.0 m

Skorupka prawa: a — od strony zewnetrznej, b — od strony wewnetrznej;, dlug.
9,1 mm, wys, 7,5 mm; otwdr Zwierzyniec, gieb. 19,8—20,0 m

Photo J. Modrzejewska (Fig. 1, 2, 6a, b), S. Skompski (Fig. 3, 4, 5)
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TABLICA III

Fig. 1. Sphaerium solidurmn (Normand) MUZ IG 1565.11.7

Right shell: 2 — oufer side, b — inner side; length of shell 8.8 mm, heighl 54 mwmn;
brorehole Zwierzyniec, depth 20.1--20.2 m

Skorupka prawa: a — od strony zewnetrznej, b — od sirony wewngtrznej; diug.
6,8 mm, wys. 5,4 mim; otwdr Zwierzyniee, gieb, 20,1—202 m

Fig. 2. Scottia browniagna (Jones) MUZ IG 1566.11.3

Left shell: a — outer side, b — inner side; lenglh of shell 0.7]1 mm, height 0.47 mm,
borehole Opole 5, depth 22.0—22.12 m

Skorupka lewa: a — od strony zewnetrznej, b — od strony wewneirznej; diug. 0,71
mm, wys. (4,47 mm; otwér Opole 5, gleb, 22,0—2212 m

Fig. 3. Scottia browniana (Jones) MUZ IG 1583.11.16

Two diverse molt stages: a — right shell: length 0.66 mm, height 0.44 mm; b ~—-
left shell: length 0,41 mm, height 028 mm; borehole Opole 5, depth 22.45—22.60 m
Dwa réine stadia larwalne: a — skorupka prawa: diug. 0,66 mm, wys. ¢,44 mm; b —
skorupka lewa: diug. 0,41 mm, wys. 0,28 mm; otwér Opole 5, gleb. 22,45—2280 m
Fig. 4. Sphaerium rivicola (Lamarck) MUZ IG 1565.11.11

A part of shell — length 15.6 mm; horehole Zwierzyniec, depth 19.9—20.0 m
Fragment skorupki diugo$ci 156 mm; otwédr Zwierzyniec, gleb, 19,9—20,0 m

Fig. 5. Viviparus diluvianus (Kunth) MUZ IG 1565.11.10

a — apertural view, b — oblique view from above; height of shell 17.5 mm, width
14,5 mm; borehole Zwierzyniec¢, depth 19.0—18.1 m

a — widok od strony ujscia, b — widok ukeo$ny z gbéry; wys. 17,5 mm, szer. 14,5 mm;
otwér Zwierzyniee, glgb. 19,0—18,1 m

Photo J. Modrzejewska (Fig. 1a, b, 2a, b, 3a, b), S. Skompski (Fig. 4, 53, b)
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Fig. 1. Pisidium henslowoenum (Sheppard) MUZ IG 1586.11.4

Right shell: a — outer side, b — inner side; length of shell 2.2 mm, height 1.8 mm;
borehole Opole 5, depth 22.0—22.12 m ‘

Skorupka prawa: a — od strony zewnetrznej, b — od strony wewnetrznej; diug.
2,2 mm, wys. 1,8 mm; otwér Opole 5, gleb, 22,0—22,12 m

Fig. 2. Pigidtum moitessierianum Paladilhe MUZ IG 1566.11.5

Right shell: a — outer side, b — inner side; length of shell 1.6 mm, height 1.4 mmy;
borehole Opole 5, depth 22.12—22.25 m

Skorupka prawa: a — od strony zewnetrzmej, b — od strony wewnsgtrznej; diug.
1,6 mm, wys, 1,4 mm; otwoér Opole 5, gleb. 22,12—22,25 m .

Flg. 3. Pisidium casertanum £ ponderoswm Stelfox MUZ IG 15651113

Right shell — inner side; length of shell 3.4 mm, height 3.0 mm; borehcle Zwie-
rzyniec, depth 19.45—19.55 m

Skorupka prawa od strony wewnetrznej; diug. 34 mm, wys. 3,0 mm; otwér Zwie-
rzyniec, gieb, 18,45—18,55 m

Fig. 4. Pisidium moitessierignum Paladilhe MUZ IG 1565.11.12

Left shell with expressive umbo-fold — outer side; length of shell 1.15 mm, height
1.068 mm; borehole Zwierzyniec, depth 19.0—19.1 m

Skorupka lewa od strony zewmnetrzne] z wyrafng faldka podszezytows; diug. 1,15
mm, wys. 1,06 mm; otwér Zwierzyniec, gleb. 19,0—18,1 m

Fig. 5. Pseudanodonta complanata (Rossmiissler} MUZ IG 1566.11.6

Length of shell 0.33 mm, height 028 mm (glochldlum), Lorehole Opole 5, depth
22.0—22.12 m

Diug. 0,33 mm, wys. 0,28 mm (glochidium); otwér Opole 5, gleb. 22,0—22,12 m

Fig. 6. Pisidium sulcatum (5. V. Wood) MUZ IG 1565.11.14

Right shell: a — outer side, b — inner side; length of shell 5.5 mm, height 4.3 mm
(shell damaged); borehole Zwierzyniec, depth 20.1—202 m

Skorupka prawa: a — od strony zewnegtrznej, b — od strony wewnetrznej; diug.
55 mm, wys. 4,3 mm (skorupka uszkodzona); otwér Zwierzyniec, gleb. 20,1—20,2 m
Fig. 7. Pisidium suleatum {S. V. Wood) MUZ IG 1565.I1.15

Left shell — outer side; length of shell 50 mm, height 3.7 mm (shell strongly da-
maged); borehole Zwierzyniec, depth 18.656—198.75 m

Skorupka lewa od strony zewnetrznej; diug. 5,0 mm, wys. 3,7 mm {skorupka moc-
no uszkodzona); otwor Zwierzyniec, gleb, 19,65—198,75 m

Photo J. Modrzejewska (Fig. la, b, 2a, b, 5), S. Skompski (Fig. 3, 4, 6a, b, 7)
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