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Taxonom ic studies of Bivalvia fro m the sandy facies of the K limont6w area
(Holy Cross Mts.) of southern Poland indicate 99 species, 19 of which have
previously not been reported from the Pol ish Miocene . Fo llowing species have
previously not been known from the Miocen: Barbatia (Ca floarca) modioliformis
and Montilora (M.) elegans (both Eocene), Callista (C.) sobrina (Oligocene), and
Cerullia ovoides (Pliocenc). Pododesmus (Monia) squall/us and Gregariella corallio ­
phaga a rc not iced for the fir st time in the fossil state. Twenty two species are
revised and thei r taxon omic position are shifted. Two species: Chlamys tFlexo­
pecten) rybnicensis and Cardium iTrachycardiunn rybnicensis previously considered
as endemic are here claimed to represent ontogenic stages of Chlamys (Flexo ­
pecten) scissus and Laevi cardium (L.) dingdense respectively.
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MALZE FACJl PIASZ CZYSTEJ BAD EN U POL UDNIOWEJ POLS KI

Streszczenie , - Praca zawiera rezultaty badan nad srodkowornioceriskimi (baderiskimi)
malzarni z zapadliska przedkarpackiego. Material pochodzi z czterech od sloni ec facji piaszczys­
tej badenu polozonych w obrebie poludniowego obrzezenia G 6r Swietokrzyskich : Nawodzic,
Rybnicy (2 odsloniecia) i Swiniar, Wsrod 99 opisanych gatunk6w malzow wystepowani e
19 gatunk6w stwierdzono po raz pierwszy w osadach rniocenu Polski , zas 6 gatunk6w nie bylo
dotychczas znanych z osadow rniocenu. Szczegolowo przedyskutowano pozycje taksonomiczna
opisanych gatunk6w i podano ich zasiegi stratygraficzne.
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Genus Chama L e' NE, 1758 . . .
Family Erycinidac DESHAYES. 1850
Gen us Scacchia PHl LlPPI. 1844 .

Family Kelliidae FORBEs and HANLEY. 1848
Genu s Bornia PHILlPPI. 1836
Genu s Lasaeok ellya COSSMANN. 1911

Family Mont acut idae CLARCK . 1855
Genus Montacutu TURTON. 1822

Fami ly Sportellidac DALL. 1899
Genus Cerull ia CHAVAN. 1953

Fa mily Carditidae FLEMING. 1828
Subfamily Carditamerinae CHAVAN, 1969

Genu s C yclocardia CONRAD. 1867
Family Astartidac d'ORBIGNY, 1844
Subfamily Astartinae d·ORBIGNY. 1844
Genu s Astart c SOWERBY. 1816
Genu s Tridoflta SCIIUMA CH ER. 1817

Family Cardiidae LAMARCK. 1809
Subfamily Cardiinae LAMARCK. 1809

Genus Acanthocardia GRAY, 1851
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Fam ily Tell inidae de BLAINV ILLF. . 1814
Subfamily Tellininae de BLAINVILLE . 1814

Genus Tell ina LINI'E. 1758
Subfamily Macorninae OI.SSON, 1961
Genus Gastrana SCHUMACHER . 1817

Family Don acidae FLEM ING. 1828
Genu s Donax LINI'E. 1758

Famil y Semel idae STOLlCZKA. 1870
.Genus Abra LAMARcK. 1818

Family Dreissenidae GRAY in T URTON. 1840
Genus Congeria PARTSCH. 1835 .

Fa mily Kelliellidae FISCH ER, 1867
Genus Alveinus CONRAD. 1865

Family Trapeziidae LAMY. 1920 .
Genus Coralliophaga de BLAINVILLE. 1824

Fa mily Glo ssidac GRAY. 1847
Genus Glossus POLIo 1758

Family Veneridae RAFI NESQUE. 1815
Subfamily Vencrinae RAFlNESQUE. 1815

Genu s Venus LINNE, 1758
Genus Circontphalus MORCH. 1853

Subfamily Circinae DALL. 1896
Genu s Gouldia C. B. AOAMS, 1847
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Genus Pitar ROMER, 1857
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Genu s Tapes MEGER LE vo n MOIILHLO, 1811
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Genus Timoclea BROWN, 1827

Family Petricolidae D ESHAYES, 1839
Genus Petricola LAMARCK , 1801

Fam ily Corbulidae LAMARCK, 1818
Subfamil y Corbulinae GRAY, 1823
Genus Corbula BRUGUIERE, 1797

Fam ily Gastrochaenidae GRAY, 1840
Genus Gastrochaena SPENGLER, 1783

Fa mily Hiatellidae GRAY, 1824
Genus Hiatel/a Bosc, 1801
Genu s Panopea MENARO de la GROYE, 1807

Fam ily Pholadidae LAMARCK, 1809
Subfamil y Pholadinae LAMARCK, 1809

Genus P/IO/as LINNE, 1758 . . . . .
Genus Zirjaea LEACH in GRAY, 1842
Genus Zirlona FI NLAY, 1930 . . . .

Subfamil y Marte siinae GRANT and GALE, 1931
Genu s Martesia SOWERBY 1824 . . . ..
Genu s Peuitella VALENCIEN:-IES, in ABEL du PETIT-THOUARS, 1846

Subfamil y Jouannet iinae TRYON, 1862
Genus Jouannet ia Des MOULINS, 1828

Fa mily Th raciidae STOLlCZKA, 1870 .
Genus Thracia SOWERBY, 1823 . . .
Genus A sthenothaerus CARPENTER , 1864

Family Clavagellidae d 'ORBIGNY, 1844
Genus Clavagella LAMARCK, 1818
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This paper presents the results of taxonomic studies of Badenian (Middle Miocene) bivalves

from the sandy deposits of the Carpathian Foredeep. The material was collected from four

outcrops along the southern slopes of the Hcly Cross Mts: Nawodzice , Rybnica (2 outcrops)

and Swiniary.
This paper is the first monograph of the molluscs from R ybnica and Nawodzice , although

a n a b u n d a n t fossil fauna was known to occur in this area (SAMSO NOW fCZ 1917). However,

s u bse q ue n t authors h ave discussed mainly the geological age of the sed im e n ts of these localities

(SAMSONOWICZ 1930,1933; KOWALEWSKI 1918,1930,1950, 1958; LUCZKOWSKA 1961; BALUK and

RADWANSKI 1968; HOFFMANN 1970; STUDENCKI 1973; SZUBZDA 1973). But bryozoans were

described by MALE CK I (1962) and decapod crustaceans by FORSTER (1979) from Nawodzice.

and a few bivalve and gastropod species from Rybnica were included by FR IEDBERG (1911-1928;
1934-1936) in his monograph on Polish Miocene bivalves.
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The sand-pit in Swiniary has drawn the attention of many geologists (RADWANSKI 1973,
with references) though the only paleontol ogical paper concerns the pectinids (KRACH 1967).

This work , which forms part of a Ph. D. thesis (STUDENCKA 1981) was started in 1973 at
the Institute of Geology, Warsaw University and contin ued at the Museum of the Earth, Polish
Academy of Sciences, Warsaw.

The collection of bivalves from Rybnica and Nawod zice is housed in the Museum of the
Earth (abbr. MZ), Warsaw, under the numbers MZ VIII M I - 1584 to 1864.

The work was carried out under the supervision of Professor ANDRZEJ RADWANSK I (Insti­
tute of Geology, Warsaw University) who suggested the research topic. The author is grateful
to the late Professor WILHELM KRA CH (Institute of Geological Sciences, Polish Academy of
Sciences, Cracow) for advice and suggestions and for making available W. FRlEDBERG'S collec­
tion of molluscs. Sincere thanks are due to Or. WACLAW BALUK (1 nstitute of Geology, Warsaw
University), Dr. GWIDON JAKUBOWSKI (Museum of the Earth , Warsaw) , Or. KLARA G.
BAGDASARJAN (Georgian Academy of Sciences, Tbilisi) and Dr . SERGEY W. PoPOV (Soviet
Academy of Sciences, Moscow) for helpful discussion on Miocene stratigraphy, and to Dr.
ANTONl HOFFMAN (Columbia University), Or. MAR EK NARKIEWICZ (Geological Institute,
Warsaw) and WIESLAW STUDENCKl M. Se. (Museum of the Earth , Warsaw) for reviewing and
improvi ng both the Polish and English versions of the manuscript. The text was translated into
English and typed by WIESLAW STUDENCKl , Dr. ROLAND GOLDRING(Department of Geology,
University of Reading) kindly improved the English of the general part. The author is also
indebted to Dr. GWIDON JAK UBOWSKl and JADWIGA ZWIERZ M. Se. (Geological institute,
Warsa w) for making available collections of Tertiary molluscs as well as to WOJ CIECH PRZY­
BYSZEWSK I M. Se. for donating his collection of bivalves from Swiniary, The Directory of the
Museum of the Earth is kindly acknowledged for providing research facilities. The photographs
were taken by Mrs KRYSTYNA BORUTA, BARBARA DROZD M. Se., Mrs KRYSTYNA ZIELINSKA
(all from institute of Geology , Warsaw University) and Mr LESZEK DWORNIK (Museum of the
Earth, Warsaw).

MATERIAL

The bivalves described in this paper were collected at three outcrops of the Badenian sands:
Nawodzice, Rybnica I and Rybnica 2 by the author between 1970 and 1975 and by W. STU­
DENCK I between 1970 and 1972. The material collected includes in addition: foraminifers ,
polychaetes, bryozoans, ostracodc s, cirripcdcs, crabs , lobsters, chitons , gastropods, echinoids,
starfishes and fish (teeth, otol iths and bones). Bivalves and gastropods are the most common
groups. The bivalve material comprises about 600 complet e shells and some 13 ,000 separated
valves which were assigned to 101 species belonging to 78 genera and 42 families.

The preservation state is very good. The shells are mostly disarticulated but fragmented
valves are scarce except for those crushed by compaction. The sculpture is generally well pre­
served although traces of mechanical abrasion are frequent.

Two layers in Nawodzice and Rybnica 2 contain assemblages preserved in life position:
layer I in Rybnica 2 with numerous Lu cinoma borealis and layer I in Nawodzice with Cir­
comphalus orientalis and Panopea nienardi, In both the shells are extremely well preserved,
even with fossilized ligament and traces of original pigmentation.

The species, and their stratigraphic ranges, from Nawodzice and Rybnica are listed in Table I
which includes species found by earlier authors but not during the present investigations.



Table 1

Compiled list of bivalve species from the Badenian sandy deposits in Rybnica and Nawodzice, based on papers
of! Friedberg (1934-36, 1938), Kowalewski (1950), Baluk and Radwariski (1968), collections of Samsonowicz (1929)

and Kowalewski (1931), and the present author's collections *
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1 Nucula (Nucule) nucleus (Linne)

:2 Nucute (Nucula) nitidosa Winckworth
3 Nuculana (Saccel/a) fragilis (Chcmnit z)

4 Barbatia (Barbatia) barbata (l.inne)

5 Barbatia (Barbat!a) ootvmorpbe (Mayer)
6 Berbetia (Acar) clct.irste (Def rance )
7 Barbatia (A cer) boh om ica (RCl;SS)

8 Barbatia (Cal/oarca) modiotitorrnis (Deshaves)

9 Anadara (Anadara) dituvii (Larr erck)
10 Striarca tectes (Linne)

11 Glycymeris (Glycymeds) desha yesi (Mayer)
12 Scptifer (Septifer) oblitus (ill. 'chelott i)

! 13 Musculus (Musculus) biformis (Reuss)

14 Musculus (Musculus) conditus (Mayar)
15 Gregariella coral/iophaga (Chemnitz)

16 Modiolaria hoernesi Reuss
17 Modiolula p.'Jaseolina (Philippi)
18 Modiolula volh ynica (Eichwald)

19 Pinna cf. brocchi d'Ort ! ~~n~1

20 Isognomon (i'$:Jgnom on) ciscoucecicus Davidaschvili
I 21 Palliolum (Delectopecten) vitreum (Gmelin)

22 Chlamys (Aequipecten) mslvins e (du B0 1e)
23 Chtem vs (Aoquipecten) scabrel!a (Lamarck)
24 Cbtem vs (Af:quipecten) aft. zenonis Covzpcr-Reed
25 Chlamys (FlexopectenJ scissus (Favre)

26 Pecten (Flabeliipecten) cf. besseri Andrzejowski
27 Pecten (Flabellipecten) t~lbarcua t(Js Tournouer

28 Plicatula (Plicatula) strie :o Defrance

I 29 Plicatula myti/ina Philippi
I 30 Pododesmus (Hetemnomie} squemulus (l.inne)

I
31 Pododesmus (Mania) squernus (Gme!ir.)

32 Neopycnodonte navicularis (Brocchi)
33 Cubitostrea digitalina (Eichwald em. du Bois)

I 34 Ostrea (Cressostrea) gryphoides Schlotheim
35 Ctena (Cten s] decussate (ea Costa)
36 Loripes dujardini Deshayes
37 Parvilucina (M icrotoriaes) dentste (Defrar.ce)
38 My.-tea (Myrtca) spinifera (Montagu)
39 Lucinoma boreetis (Linne]
40 Montilora {Mantitore) elegans (Defrance)
41 M iltha incressets Dubcrs
42 Anodontia (Loripinus) fra :;ili:; (Phil ippi)
43 Thyasira (Thvosire] fle xuosa (Montagu)

44 Chama (Psitopus) gr'rphoides (Linne)

45 Scacchia tSceccbie) degrangei (Cossmenn and Peyrot)
46 Bornis (Bocnis) deltoidea Wood
4"7 Kellya sebetis da Costa
48 Lasaeokel/ya cestesensis (Cossmann and Peyrot)
49 Montacuta substriata (Montagu)

50 Cerullia ovoides [Ceru lli-lrelli)
51 Cyclocardia (Scalaricardita) scalaris (Sowerby)

52 Astarte {As tarte) radiata Nyst and Westendorp
53 .Tridonte (Nicania) waeli (Glibertj
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54 Cresss tetts concentr ice Dujardin +
55 Crossstette sp. +

I 56 A cantbocoraie (A csn thocerd is] peucicostete (Sowerby) + + + + + +
57 Acanthocardia [A centhocerdit.) toronice (HOm es) + + + + + + + + + ~ i---

58 Psrv icnrdiurn m:r.imum (Phdlpr :) + +
59 P/ag iocardium (Papi/ltcardiurn) sonense (Cossmann) + + + ~ ..-
60 Leevicardium (Lacvicardium) dingdense (Lehmann) + + + + + + + + + ..-I---
61 Cerastoderma obso/eta (Eichwald) + + + ~f--

62 Cerastoderma preeptico t« (Hi lber) + + + + + + ~ I---

63 Cerastoderma pticet« (Eichwald) + + ..-I---

64 Limnocardium bolubicense Hilber + +
65 Mactra (Sermstimectrs] eicbwetdi laskarew + ..-1--- '

66 Lutrerie (Lu trerie) lutreris Linn e + + +
67 Eastonis rugosa Helbling + +
68 Ervi/ia podo/ica (Eichwald) + + ..-I---

I 69 Ervi/ia pusil/a (Philippi) + + + + + + + + +, 70 Cu/tel/us (Cu/tel/ us) tenuis (Philippi) +,
, 71 Ensis ens is (Linne) + + + +,

+ + + + +i 72 Ensis rol/ei HOmes + ~..-
73 Tellina (Moerel/a) donscine t.inne + +
74 Tel/ina (Oudardia) compressa Brocchi + +
75 Tel/ina (Peronaea) cf . plenst« lamarck +
76 Gastrana fragi/is (linnEi) + + + + + + +
77 Donax (Paradonax) transversa Deshayes + + + + ~ ..-
78 Donax (Paradonax) intermedia HOmes + ..-
79 Donax sal/omacensis Cossmann and Peyrot -+ ,
80 Abra (Syndosmya) alba (Wood) +
81 Solecurtus sp . +

I
82 Congeria sandbergeri Andrussov + I
83 Alveinus nitidus (Reuss ) + + + I84 Coralliophaga (Coralliophaga) litophagel/a (lamarck) + +
85 Coralliophaga (Coralliophaga) trsnsilvsnics Homes + I ~ '-- i
86 Glossus (Glossus) humsnus (Linne) + + + + -+ + + -+
87 Venus (Ventricoloides) mu/ti/smells lamarck + + + + + +
88 Venus (Ventricoloides) libella de Rayneval.

I IVan den Hecke and Ponzi + + +
I I I89 Circomphslus subplicetus (d'Orbigny) + + + + + + + + + ,

I
90 Gou/dis (Gou/dia) minima (Montagu) + + + i
91 Piter (Pitsr) rudis Poli + L_ I

92 Callists (Callists) italics (Defrance) + + + + + -+ + + + H-+ ' I i
93 Cal/ista (Callists) sobrins (Conrad) + + i I , I

II94 Pe/ecyora (Cordiopsis) islandicoides (lamarck) + + + + I ~

95 Tapes (Tapes) vitalianus (d'Orbigny) +

'I
..-I--- I

96 Irus (lrus) irus (l.inne) + + + + : 1
97 Timoc/ea [Timocles] sobieskii (Hilber) + .. .. I, r--~ I I I

I98 Petrico/a (Rupel/aria) lithophaga Retzius +
11 -rHi I

99 Corbu/a (Varicorbula) gibba (Ol iv i) + + + + + + .;. +
100 Gestrocheens (Gastrochaena) lata (Oollfus

11

I 1-1- I I .and Dautzenberg) +
I

1 I ' ! i101 Hiatel/a (Hiatel/a) erctice (Linne) + + + + H-+- 1 I

1

10 2 Panopea (Panopea) menardi (Deshayes) + + I + .. + , i---
i

,

I
I

103 Pho/as sp . + +

I
!

i I I
I

1104 Zirfaea sp . + I105 ?Zir/ona sp. + I ! I

. ~
10e Martesia sp . + + i
107 Pen i tella sp. + , I I

j

lOe Jouannetia (Jousnnetis) semicsudste des Moulins + + + I I--~, I
lm Threci« {Ihrscie) ventricose Philippi +
1H AsthenothBerus desmoulinsi (Cossmann and Peyrot) .. It I ~ I111 C/avBgellB sp . + + + --

• The species not found by the present aut hor are listed with their original names; their stratigraphic ran ges are ommitted .
•• Both the collections are housed in the Museum of the Geolo gical Institute, Warsaw. Preservation of fossils and remar ks made by

collectors on labels suggest that the specimens were gat hered from two outcrop s, Le. Rybnica I and Rybnica 2.
••• The location of the outcrop wi th fossils remains unknown due 10 inaccurate data given by Kowalewski (1950). His collection has been

lost during the time.
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Some addi tio na l mat eria l fro m Swinia ry included here was co llected bet ween 1970 and 1975
by W. Przy byszews ki , T here, only ca lcitic she lls of Neopycnodonte navicularis, Podesmus
(I f .) squamulus and Chlantys (F.) scissa are preserved ; a ll a ra gonit ic shells having been di a­
gene tica lly leached . The oys te rs a nd sca llo ps are extremely well pr eser ved , freq uent ly with
va lves joined.

GEO LOGI CAL SETTI NG

Th e outcrops which yield the ab undant bival ve mat eri al a re situa ted in th e eastern part of
the so -ca lled Ra kow-i-Klimontow Sh ore (fig. I), so uth of Klimontow. The Bad eni an stage
is rep resented in thi s area by sa ndy to grave lly sed iments laid d own under littoral to sh allow
nerit ic co ndi tio ns ( RA DWA NS K I 1973). The sed iments now occur as isolated patches (fig . 2)
d ue to post -Miocene er osio n and o utcrops represent only portion of th e who le Baden ian
sequence. T he successio n a t Nawodzice and Rybn ica is shown in fig. 3:
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A - Genera l ma p of Pola nd (rectunglcd is thc area pre sented in 11). U - Extent of the M ioccnc deposits in so u thcr n
Po lan d (rec ta ngled is the area present ed in C) . C - Geologica l sketch-ma p depicting the occ urrence of the M ioccne dep osi ts
on the southern slopes of the Holy Cros s Mts a long the Rakow-i-Klimo ruow pa leoshorc (a fter Rudw.uiski 1973) :

1 - Carnbriun, 2 - Dcvonian, 3 - Mioceue.
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Fig. 2
Loca lity map of the outcrops at Nawodzice and Rybnica . Stipp led are pa tches of Mioccnc deposits.

Nawodzicc
1. Fine grai ned, un stratified qu art z sa nd with abunda nt fau na (fre quently in life position)

described ( HOFFMAN and S ZUBZDA 1976) as Circomphalus ass emblage. Thickness more
tha n 1.5 m (bott om une xposed ).

2. Fine-grained qu artz sand, horizontally or diagon ally stratified , locally cemented with ca lcium
ca rbo na te, a lternating with thin gravel layers increasing in freq uency higher in the section ;
gravels consist of pebbles of Cambrian qu a rtzite and sma ll branching calcareous red algae.
An abunda nt and diverse fauna occurs in the sa nd as alternat ing auto- and allochtono us
asse mblages ( BALUK and RAD W ANSK I 1968). Thickness ea. 4.0 m.

3. A unit of fo ur layers composed of gravel a nd calcare ou s red algae, a lte rnating with thin
layers of fine-gr ain ed sa nd. The gravel layers a re 0.15- 0.30 m thi ck wh ile the sand layers
are 0.05-0.10 m thick . Proportion of gravel va ries from layer to layer. The lowermost
gravel layer is composed almost entirely of pebbles and cobbles of Carnbrian quartzite and
D evonian lime stone (up to 20 cm in diameter), the fragments of red a lgae being smaller
th an I cm in diameter. The seco nd gravel layer consists a lmos t entirely of large, sphero idal
rho do liths (up to 10 cm in diam eter) in a sa ndy-gravel matrix. T he th ird and fou rth layers
are of gravel and rh od oliths in even pr oportions. Total thi ckn ess of uni t ea. 1.0 m.

4. Thin-bedded organ odetrital limeston e. Thickness 0.10-0.15 m (top is truncated by erosion ).

Rybnica 1
I. Fine-grain ed , yellow , unfossilifcrou s, un stratificd quartz sa nd . Thickness ea, 6.0 m ( H OFF­

MANN 1970).
2. Fine-grained , white qu artz sa nd, horizont ally o r diagonally stra tified; occasional pebbles

of Cambrian qu artzite. An abundant and diverse fauna occu rs in thi s unit a s altern ating
auto- a nd a llochtono us assemblages. Thickness ca. 1.5. m .

3. A sa ndy-gravel unit with spa rse fossils. A grave l layer 0.10-0.15 m thi ck containing pebbles
and co bbles up to 15 cm in diameter occurs a t the base. Thickness of unit varies from
0.30-0.60 m.
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Fig. 3
Profiles of the outcrop s at Nawodz ice and Rybnica 1 and 2 (for explanat ions sec the text).

4. A layer of coarse, well rounded shell detritu s mixed with fine-grained quartz sand and sparse,
small pebbles of Cambrian quartzite. Thickness varies from 0.05-0.40 m.

5. A unit of horizontally or diagonally stratified a nd partly cemented sands, containing
abundant shell detritus. The increase in degree of cementation is related to a decrease in the
amount of shell detritus. Thickness ea. 1.5 m.

Rybnica 2
I. Fine-grained , white, unstratified quartz sand with well preserved faun a (in life po sition)

described (HOFFMAN and SZUBZDA 1976) as Lucinoma assemblage. Thickness more th an
1.0 m (bottom unexposed).

2. Oyster layer. Thickness 0.2 m.
3. Fine-grained , yellow, unstratified quartz sand, locally cemented with calcium carbonate,

with abundant and diverse fauna described (HOFFMAN and SzunZDA 1976) as G IOSSllS

assemblage. Thickness 0.9 m.
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4. A unit of fo ur gravel layers alt ernating with fine-g ra ined , unstratified sand layers. The
grav cl laye rs a re 0.5-0.25 m thick while th e sand layers are 0.05-0.15 m th ick. An abund­
ant a nd di verse fauna occurs in the sands as well as in th e gravels. T ot al thickness of th e
unit ea. 1.0 m.

5. F ine-grai ned, whi te qu artz sand , horizontally stratified in its up per part, with abundant
fauna. Thickne ss 1.4 m.

6. Coarse-gra ined ca lcareo us red a lga l sand , horizontall y stratified, with sparse fossil s.
Thickness 0.2 m.

7. Diag on ally stra tified, ca lca reo us red alga l sa nds toncs , with an ab undant fa una. Shells
together with rho do liths 5--7 cm in diamete r, occur in bottom part of unit ; top cros iona lly
truncated . Exp osed thi ckness 1.3 m.

Profiles of th e Miocen e deposits o utcropping in the Swiniary arc a lready published
(RADWANSK I 1973, with reference) .

SYSTEMATIC DESCRIPTIONS

The term ino logy and sys tematic arrangement of biva lvcs adapted in this paper follow those applied in the
T reatise o n In vert eb rate Pa leonto logy , pa rt N (M OORE 1969).

Abbrevia tions used :
L - length of the val ve

H - heigh t of the valve

A - apica l a ng le

Class Bivalvia LI NNE, 1758
Subclass Palaeotaxodonta KOROBKOV, 1954

Order Nuculoida DALL, 1889
Superfami ly Nuculacea G RAY, 1824

Fami ly Nuculidae G RAY, 1824
G enu s Nuc ula LAMAR CK , 1799

Subgen us Nucula (Nu cu/a) LAMAR CK , 1799
Nucula (Nucu/a) 'nucleus (L INNE, 1758)

(p I. I: la-b)

part. 1930. Nucufa nucleus L.; K OWALEWSKI , 85.

1934. Nuc ula nucleus (L INNt ); Se HENCK, 18- 2 1, p I. I : 8, pI. 3 : 2, pI. 4 : 4a-b, pi 5: I-I a .

1935. Nucula nucleus (L INNE) ; SCHENCK, 258-261, text-fig. I.
part . 1936. Nucula nucleus L.; FRIEDIIERG, 159-1 61, pI. 27 : 4- 6 II VII pi. 17 : 1- 3.
part. 1938. Nucula nucleus L.; FR IEDIIERG, 3.
1942. Nucula (Nucu fa) nucleus (LINNE); IJSPERT, 23, p i. I : 4.

1945. N UCII /a nucleus LI NNE, sp. 1758 ; GLllI ERT, 12- 16. p i. I : 2a-b.
1954. Nucula nucle us; ALLEN. 471 , p l, I : 3.

1958. Nucula cf. nitida SOWERIlY; SORGENFRIE , 46, p i. I : 4a-b.
1960. Nucu la (Nucu/a) nucleus ( L INNAEUS 1758) ; KOJUMDGIEVA in KOJUMIJGIEVA and STRACHI~IIROV, 27, p l. 9: 4-5.
1965a Nucu la ( .1'•.1' .) nucleus nucleus (L INNE, (758) ; GLl BERT a nd VAN de POEL, 12- 13.
1970. Nucula (Nucufa) nucleus (LINNAEUS); BALUK, pi. 2 : 5- 6.

1976. Nucula t Nttcula) nucleus ( L.) ; BRAMlIlLLA, 92, p i. 22 : 1- 2.

1977. Nucula placettti na LAMARCK, 1819 ; JAKUBOWSKI in JAKUBOWSKI a nd M VS IAl, 80-81 (ex . sy n.), pl. 3 : 10- 11.

1979a N ucula i Nucula) nucleus (L INNAEUS, 1758) ; JAKUBOWSKI in JAKUIIOWSKt and M US IAL, 51, pl, 2: 1-2.

Material. - Nawodz ice - 19 va lves; Rybn ica 1 - 98 shells, 282 valves - Rybnica 2-3
shells, 95 va lves.
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Dimensions (in mm):
L H

MZ VIII MI-1584 12.5 10.0
Description. - Shell is small-sized, solid, subtriangular in outline, equivalve, strongly

inequilateral, with its posterior part accounting for 23% of the shell length. Beaks are small,
weakly bent, opisthogyrate. Umbones do not project above the posterodorsal margin, the latter
being distinctly convex in its middle part, concave beneath the beak, and straight below the
furrow bordering the escutcheon. Anterodorsal margin is longer, somewhat arched, gently
passing into regularly arched ventral margin. Lunule is long , narrow, smooth, poorly defined.
Escutcheon is large, cordate, very well defined, ornamented only with concentric lines.

External surface shows fine radial striation and fine concentric lines increasingly conspicuous
towards the ventral margin.

Ligament is internal, poorly developed. Resilifer is triangular in shape, with its ventral
part directed anteriorly. Hinge consists of two branches, the anterior one being longer than the
other. Specimens ranging from 7.2 to 15.0 mm in length have 18-23 teeth in the anterior row
and 7-10 teeth in the posterior one.

Adductor muscle scars are distinct, subequal in size, the anterior one being rectangular
and the posterior one rounded in shape. Median muscle scar is situated at an indistinct rise
running from the beak towards the ventral margin. Central muscle scar is placed beneath the
median muscle scar, while three punctiform scars (SCHENCK 1934) occur between the two and
the anterior adductor muscle scar. Pallial line displays no sinus; it is parallel to the ventral
margin, indistinct. Ventral margin is finely crenulated.

Remarks. - In a paper on Recent species of Nucula , ALLEN (1954) gave a method to distin­
guish among them on the basis of shell characteristics, soft-body anatomical investigations being
useless for this purpose.

l--I--l

L

Fig . 4
Parameters of the Nucula shell measured in quantitative studies (for explanations see the text),

To this end shells are to be placed against ABCD net, with the EF line (= L) being parallel
to the AB and CD axes (fig. 4). The height (H) , length (L), posterior length (I) and distance
of the EF line from the beak (h) should be measured with 0.1 mm accuracy. The angles 0 1

and O2 should then be calculated with I' accuracy.
The present author measured 120 specimens and found that the specimens from Rybnica

and Nawodzice, determined hitherto as N. nucleus, actually are attributable to two distinct
species , namely N. nucleus LlNNE and N. nitidosa WINCKWORTH, which differ from each other
in the angle 0 1,
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T a b l e 2

Shell measurements of
Nucula (N.) nucleus LI NNE and N . (N.) nitidosa WI NCK WORTH

0,hH

100

N . nucleus

N . nit idosa

20 I 9.0 2.1 7.2 I 4.2

,.- - -1- -
1
- - - 1-
I 6.7 1.1 5.6 3.6

I II
Ab breviation accord ing to ALLEN (1954).

Recent indi vid uals of N. nucleus have she lls with mat per ios trac um; th ey live up to 13
yea rs a nd breed twice a yea r. On th e other hand , indi vidu als of N. nit idosa have glossy peri­
os tracum, sometimes with grey, radia l bands ; they live up to 12 years and breed once a yea r.
The Polish Miocene specimens of N . nucleus and N. nitidosa were, all of them, erroneo usly
assigned to N. nucleus because a non-diagnostic feature (viz. umbonal angle) was taken into
account.

Stra tigraphic range. - Early Miocene (GL \BERT 1945) - Recent.

Nu cula (Nucula) nitidosa W INCKWORTH, 1930
(pI. I : 3a-b)

1875. N IICIIla nit idu va r. turglda, MARSHALL; LECKENRY and MARSHALL , 39 1.
1850? NUCIIla tu rg ida, S. WOOD, WOOD, 86-87, pl , 10: 7a-b.
1852? NuculaPodotican 'Cmu, ;d'ORRIGNY, 121. n° 2283.
1913? N IICIIla Benoisti nov sp. ; COSSMANN a nd PEYROT, 91-92, pI. 5: 34-37.
1925. Nucula nucleus L.; KAUTSKY, 23, pI. 2 : Il a-b, 12a- b.
1930. Nucula nitidosa; WINCKWORTH, 14.
1931. Nucula turgida MARSHALL, in LECKENIIY and MARSIIALL; WI NCKWORTH, 280-281.
1935. NUCIIla nitidosa WICKWORTH; SCHENCK, 259. text-fig . 3.
part . 1936. N IICIIla nucleu s L. ; FRIEDRERG, 159- 161, pl, 27: 1- 3, nun pI. 27 : 4-6.
1953. Nucu la turgida MARsHALL ; ALl.EN, 515- 528. pl. I : 1- 3.
1954. Nucula turgida : ALLEN, 471, pI. I : 4.
1958. NI/CIlia nucleus (LINNt ) ; SORGENFRE!, 39, pl, I : la -b.
1966. N IICIII" turgida LECK FNIIY and MARSHALL ; TERRI.E, 27- 28, pl. I : b, d, text-figs 1, 14b.
1968. N IICIIla nitidosa W INCKWORTH; 1930; BOWDEN and HEPPEL, I. lOO, 109.
1979a. Nucula ( Nuculu} turgida MARSHAI.l., in LECK ENIIY a nd MARSHALL, 1875 ; JAK UBOWSKI in JAKUBOWSKI and

MUSIAl., 51-52. pI. 2 : 5, 6.

Material. - Nawodzice - 17 shells, 103 valves , Rybnica I - 157 shells , 663 valve s, Rybni­
ea 2 - 24 shells, ea 1000 valves.

D imen sions (in mm) :
L H

MZ VII I MI-1585 6.5 5.5
Description. - Shells is small, triangu lar in outline. equivalve, st rongly inequi late ral, with

its poster ior part accounting for 16%of the she ll length. Short posterodorsal margin is almost
straight ; longer anterodorsal margin is somewhat convex; regu larly convex ventral margin
is the longest one. Small opisthogyrate beaks slightly projec t above the posterodorsal margin.
Lunule is lacking. Escutcheon is co rdate, poorly defined .
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External surface is ornamented with delicate concentric and radial lines. Concentric lines
are weaker than in N. nucleus but more closely spaced. Ligament is amphidetic. Forms ranging
from 9.3 to 20.0 mm in length have 18- 28 teeth in the anterior row of the hinge and 5-13
teeth in the posterior one. The teeth on N. nitidosa are higher than tho se of N . nucleus.

Anterior addu ctor muscle scar is pear-shaped and larger than the posterior one, the latter
being oval in shape. Median muscle scar and centr al muscle scar are also present as well as
3-5 punctiform scars set linearly close behind the ant erior adductor muscle scar. Pallial line
displays no sinus ; it is irregularly convex and indistinct. Ventral margin is finely crenulated.

Remarks. - This species, described in detail by FORBEs and HA NLEY (1849) was for a long
known as N. nitida SOWERBY, 1833. However, W INC KWORT H (1930) found that this name had
been used by BROCCHl (1814) to describe A I'm nitida , Therefore, he proposed a new name ,
N. nitidosa to replace N. nitida. Under the influence of MOORE(1931 ), WINCKWORTH (1931)
claimed that N. nitidosa represents actu ally two distinct species which he proposed to call
N. moorei and N. turgida MARSHALL in LE CKENBY and MARSHALL, 1875, respectively, the latter
name being an older synonym of N. nitidosa W1NCKWORTH, 1930. According to ALLEN (1953),
N. moorei WINCKWORTH should be treated as a younger synonym of N. turgida because the
investigation of a large number of specimens of N. turgida and N. moorei did not demonstrate
any differences at the specific level. BOWDEN and HEPPEL (1968) found subsequently that
N. turgida MARSHALL, 1875, is a younger homonym of N . turgida GOULD, 1846; hence, the name
N. nitidosa WINCKWORTH, 1930, should be restored.

The species N. nitidosa was first reported from the Polish Miocene by JAKUBOWSK r (1979a)
under the name N. turgida MARSHALL, 1875.

The specimens from Podolia assigned by d'Oan IGNY (1852: 121 , n° 2283) as N. podolica
d'ORBIGNY, 1847, probably belong to N. nitidosa , but their inaccurate diagnosis make precise
identification impossible. According to COSSMANN and PEYROT (1913), the specimens from
Olesko mentioned by du BOIS de MONTPEREUX (1 831: 66-67, pI. 7: 35-36) under the
name N. ma rgarita cea LAM. , but named as N. podolica by d'ORBIGNY (1847) are different
from N. nucleus , to which they were erro neuously assigned by Polish geologists. N. podolica
is also different from N. benoisti COSSMA NN and PEYROT, 1913 (91 -92, pI. 5: 34-37) from
Aquitaine, but the only difference is in size. the specimens from Olesko being somewhat larger
than the French ones.

The species N. nit idosa resembles very closely N . trigonula WOOD, 1840 (WOOD 1850, 86-87,
pI. 10: 7a-b) from the Coralline Crag Formation of England. The latter has a convex, smooth
shell, triangular in outline, with short, st raight posterior margin . 1n fact , the differences between
N. trigonula and N. nitidosa consists exclusively in the posterior margin being slightly convex
in N. nitidosa. Possibly, the two forms are conspecific,

Stratigraphic range. - Middle Miocene (JA KUBOWSKI 1979a) - Recent.

Superfamily Nuculanacca ADAMS and ADAMS, 1858
Family Nuculanidae ADAMS and ADAMS, 1858

Genus Nu culana LINK , 1807
Subgenus Nuculana (Saccella) WOODR ING, 1925
Nuculana (Saccella) fragilis (C HEMNITZ, 1784)

(p I. 1: 2a- b, 5, 7- 10)

1891. Leda fragilis C IIEMNI TZ , sp. (Area) ; BUCQuOY et al., 215-217, pl . 37 : 26-31.
1898. Leda fragilis (Chcrnn.). et var. : SACCO, 5:1-55, pI. 11 : 41- 43, pI. 11: 44- 45 [var, deltoidea R ISSO,), pl . 11 : 46­

47 [var. pse udolaevis Sxcc .] .
1907. Leda fr agilis C IIHI N. sp. et var .; CERU LLI - I RELLI , 129, pl. 11: 49-51, pI. 12: 1- 2 [var. consanguinea BEI .LARDI) ,

pI. 12: 3 [var, inflata Seguenza) , pI. 12 : 4 [var. Calatabianensis SACCO), pl. 12 : 5 [var. in/lata SEGUENZA).
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1913. Leda ( Lembulus) fragilis (CHEMN.) ; C OSSMAl' l' and P EYROT , 107-108. pl. 5 : 65-68.
1913. Leda tL embulus) bial! novo sp.: COS SMAN:-': and P EYROT, 108-110, pl. 5: 61-64.
1913? Nuculana fr agilis C HEMN ITZ , sp, ( Area) ; D OLLFUS and D AUTZ ENBERG , 373- 376, pl. 33: 40-46.
1930. Leda fra gil is CHEMN. ; KOWALEWSK I, 88.
1930 . Leda f ragilis var. consanguinea B ELL. ; P ARTl l'I , 35, pl . 3 : 6- 7.
1930. Leda fragilis var, lamellosa S EG.; P ARTl NI , 35, pl. 3: 8- 9.
1933. Leda fra gilis CHEMN.; F RIEDBERG, 27 (Cl/Ill SYII.).

1933. Leda fr agilis C HEMN. , var. silesiaca mihi ; FRIEDBERG , 28- 29, pl. I: 10-1 I.
1936. Leda (Lembulus; fragilis C HEMl' ITZ et var. ; BOGSCII , 33- 34, pl. 2 : 27-28, pI. 2: 29 [no var, gracilis I.
1936. Leda fragilis C HEMN. ; FRI EDBERG , 163-1 64, pl. 27: )4-1~L

1938. Lnla fragilis L. ; FRI EDBERG , 3.
1950. L eda Uupiteria) fragilis C HEMl' . et var.; M ERKLIN, 56-57, pl. I : 9-10, pl, I : 11 -13 [var. raricostat a n , var. ].
1955. Leda fragilis C HEMN ITZ , 1784; M ERKLI N and N EVESSKAJA, 26- 27, pl. I : 1-3.
1958. Leda fragilis (C IIEMN.) var . ; SENE~ , 31-32, pl. I : I.
1959. Leda ( Ledilla) fru gilis C HEMN ITZ ; ZHIZHCIIE NKO, 154-155, 3: 25- 32.
1965a. Nuculana (Sa cc'ella) biali ( COSS MANN el P EYROT, 191 3); GLID ERT and VA N de P OEL, 19.
1965a? Nu culana iSa ccclla) delli novo s p . ; GLIUERT and VA N de P OEL, 20.
1965a. Nuculana (Saccella) deltoidea ( R ISSO, 1826) ; GLlDERT and VA N de P OEL, 20- 21.
1974 . Nuculana (St/ ccella) conunutata ( P H ILl PP I, 1884) ; MA LATESTA, 12-13. pl. 2 : 3.
1976. Nuculana (Sa ccella) fr ugilis (CHEMN.) ; BRAMUILLA, 93, pl, 22: 9-10.
1977 . Nu culana i Nu cutana ) fragilis (C IIEMN ITZ, 1784) ; J AKUIIOWS K I ill JA KUBOW SK I and M US IAL , 81- 83, pl. 4 : 1- 8

text-pl . 2 : 1- 27.

Material. - Nawodzice - I shell ; Rybnica 1-5 shells, 21 valves ; Rybnica 2-26 shells,
1010 valves.

Dimensions (in mm) :
L H

MZ VIII MI·-1586/1 12.0 7.0
MZ VllI MI-1586/2 10.5 7.2
MZ VIII MI-1586/3 10.5 6.2
MZ VIII M 1-1586/~ 10.0 6.0
MZ VIII MI-1586/5 9.5 5.2
MZ VIII MI-1586/a 8.5 5.5
Remarks.- The specimens from Nawodzice and Rybnica closely correspond to

the descriptions and figure s referred to in the synonymy.
The species N. (S.),fragilis displays a great intraspecific variability in shell shape and orna­

mentation . Flattened , band-like lamellae at the external surface of the shell mayor may not
run parallel to the vent ra l margin. In the latter case, they are more numerous in the central
part of the shell than in its anterior and posterior parts. The width of the lamellae and their
number, as well as depth a nd width of grooves inbetween are variable. This holds also for the
shape of a sharp edge running posteriorly from the beak. In more convex, almost equilateral ,
and anterodorsally elongated form s the edge is straight and shorter th an in forms less convex,
more inequilateral, with longer po sterior part. The latter forms have the edge concave in shape.
On the other hand , a faint edge and a groove in the anterior part of the shell , running from the
beak up to the part of the ventral margin close behind the anterior adductor muscle scar, may
be either distinct , very weak, or entirely absent.

This variability st imulated establishment of many varieties and even differently named
species. To present just one example, the following names were established for flattened , strongly
transversally elongated forms, ornarncnted with concentric lamellae more numerous and more
clo sely spaced than in typical N. (S.) Jragilis: Lembulus deltoideus R IS50, 1826; Leda consan­
guinea BELLARD I, 1875; Leda depressa MONTEROSATO, 1877; Lembulus castebianensis SEGU­
ENZA, 1877. As demonstrated by SACCO (1898) and DOLLFUS and DAUTZENBERG (1913), these
various names refer to a single morphological variety of N. (S.) fragilis, namely var. deltoidea.

The species described by ZHIZHCHENKO (1959) and BAGDASARJAN (1970) under the name
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Leda subfragilis R. HOrRJ'.: rs, 1875, hear s concentric lamellae distinctl y developed only in the
posterior part of the shell but gradually disappearing an ter iorly. In contrast, N. (S.) frugilis,
has shell surface entirely covered with distinct lamellae. Another relative of the species under
consideration is L. prendeli ANDR USSOV, 1904. in which lamellae developed as thick fi llets
occur onl y in the posterior part of the shell.

The present author is of the opini on that the name L. subfragilis cannot be maintained at
all, as R . HC)R J'.: ES (1 875,380, pl. 14: 17) stat ed clearly that the extern al surface of his specimens
is entirely worn out (!) . Th ose poorly preserved specimens cannot prov ide holotype for a new
species. Any comparisons with L. subfragilis R. HORNES are therefore impossible, as no one
knows how that species really looks like. Consequently. the specimens described by ZHlZH­
CHEJ'.: KO (1959) and BAGDASARJAJ'.: (1970) as L subfragilis sho uld not keep that name.

The present a uthor agrees with ZHIZHCHEJ'.:K O (1959) who included the follo wing varieties
to the synonymy of L. fragili s : elongate ZI/ IZH CIIF]'\KO, 1936; multicostulata ZHIZHCHENKO,
1936 ; raricostata MERKLlN, 1950. All these varieties are interconnected by transitional form s
and hence , their distinc tion is unnecessary.

Stratigra phic range. - Early Miocene (COSSMAJ'.: 1'\ and PEYROT 1913) - Recent.

Subclass Ptcr iomorpha BEURLEN, 1944
, Ord er Arcoida STOLl CZKA , 1871
Superfarnily Arcacca LAMAR CK, 1809

Famil y Arcidac LAMAR CK , 1809
Subfamily Arci nae LAMAR CK, 1809

Genus Barbatia GRAY. 1842
Subgenus Barbatia (Ba rbat ia) GRAY, 1842
Barbatia (B(/rbatio) barbata (L INJ'.: t , 1758)

(pl , I : 4. 6. 11. 12a- b)

1864. Area barbata LI:-::-': . ; H UR:-:f S. 327-329. p. 42 : 6- 11.
1891. Area barba ta L I:-:NE; B uc QuOY et at.. IX2-1 85. pl . 32 : 1-5.
1898. Barbat ia barbatu (L) et var. : SACCO. 12-14. pl, 2 : 42- 44. 44 bis, pl , 2 : 47 [var. elongate (B. D . D .»).
1913. Barbatia barbata (L1:-: :-.:0 cl vur.; COSSMAt' ;-.: and I' I YIWT. 169-1 71. pl. <): 1-2. pl. 9 : 3- 4 [va r. elongata B. D. D.).
1913. Area tBarbatiai barbata LINNI': ; D Oll / US and D AlJ1 ZE:-:IlE R(;. 33R-341. pI. 2R: 16- 28.
1933. Area t Barbat iay barbata L , var . 'Eicllll'CI ldi mihi; F R IEDBE RG. 33. pl. I : 14.
1936. Area ( Barbattai barbata 1..; F R IED BERG. 171- 172. pl . 28 : R- II.
1936. Area i Barbatiai barbata 1.. var. Eichwuldi Friedberg ; Friedberg, 172-1 73. pI. 29 : 2-3.
1960. Borbat ia ( Barbatio) barbata ( LI~NAEUS, 1758) ; KOJlJ~lDG IE\'A in KOJU~IDG IEVA and STRAC HIM IROV , 58, pI. 18 ;

6-7.
1965. Barbatia (Barbatiai barbata (L); R UGGIERI and G~ECo, 53. pl. 10 : 7.

Material. - Rybnica 1-35 valves ; Rybnica 2- 20 valves.
Dimensions (in mm) :

with the descri ptions

H
40.0
11.0
15.7
7.0

are enti rely consi stent

L
MZ VIII MI-1587/1 75.0
MZ VIII MI-1587/~ 26.5
MZ VIII MI-1587f,1 26.0
MZ VIII MI-1587/, 14.0
Remark s. - The specimens under discussion

and figures referred to in the synonymy.
Am ong the specimens derived from the Middle Miocene of Podolia, FRIEDBERG (1933)

distinguished the type form B. (B .) barbata as well as the variety eichwaldi, the latter being
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characterized by its less con spicuous beak s, less convex shell, and more numerous ribs with
regular beading on their sur face. The abundant material from Rybnica as well as the specimens
from Dr. G. JAK UBOWSK I'S collection hou sed in the Museum of the Earth, Warsaw, allow to
sta te, that var. eichwaldi is nothing more th an a morphologic variety of highly variable species B.
(B.) barbata , The present author is of the opinion that the features listed by FIUEDBERG (1933,
1936) cannot be considere d as sufficient to tre at var. eichwaldi as a distinct subspecies.

Bucquoy et al. (1891, 184, pI. 32: 6) distinguished var. elongata among the specimens of
B. (B.) barbata from th e Miocene of Algeria ; it is very elongated and less asymmetrical than
the type form. The elongation coe fficient (L/H) equ als 3.05 in var. elongata, while it does not

1t: l!l
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1.6 2 0 2.4

Fig. 5
Histogram of elongat ion coefficient (L/H) in Barbatia (B .) barbata from Rybnica.

exceed 2.4 in the longest specimens ofB. (B.) barbata from Rybnica (fig. 5). According to DOLLFUS
and DAUTZENBERG (1913), the specimen described by HORNES (1864, pI. 42: 10) as Area barbata,
sho uld be determined as B . (B.) barbata var. elongata B. D. D. However, the coefficient L/H
equa ls 2.21 in thi s specimen. Thus, is falls within the range of variability of the type form.
Simil arl y, the specimens figu red by COSSMANN and PEYROT (1913, pl . 9: 3-4) and SACCO
( 1898, pI. 2: 4) and as signed to B. (B.) barbata var. elongata should be attributed to B. (B.)
barbata becau se their elongation coefficients equal 2.5 and 2.7, respectively. Th e actual tax­
onomic position of va r. elongate B. D. D. remain s still unclear. The lack of an y comparative
material does not allow the present a uthor to decide whether var. elongata represent s a distinct
subspecies or only a morph ologic variety.

Str atigraphlc range . - Ea rly Miocene (D OLI.FUS a nd DAUTZENBERG 1913) - R ecent.

Barbatia (Barbalia) polymorpha (MAYER, 1868)
(pI. 2; l a-b)

part. 191 3. Barbatia (Obliqllarca) polymorpha M AYER; CO SSMANN and PEYROT, 182-184, pl, 10; 7-9, 16.
part. 1913. Area (Barbatia) polymo rpha MAYER ; D OLLFUS and D AUTZENBERG, 341-342, pl, 29 : 1-16.
1965a. Barbatia (s . s.) polymorpha ( M AYER, 1868); G LIBERT and VAN de PO EL, 41.

~ - Palaeontologla Polonica 47
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Material. - Rybnica 1- -2 valves : Rybnica 2- 1 valve,
Dimensions (in mm ):

L r[
MZ VIII MI-1588 10.0 5.0
Description. - Valve is sma ll, slightly co nvex , oval in o utline, t ran sversally elonga ted,

inequilateral , with its poste rior part accounting for 75 %- 80% of the valve length. Short ,
convex anterior margin and some wha t lon ger , co nvex posterior mar gin gently pass into th e
ventra l margin which bears a little sinus in its middl e pa rt. Small , ac ute, prosogyrat e beaks
slightly project above the dorsal margin. Dist inct ridge runs poster oven trall y fro m th e beak ,
being sharp a t the begi nning, gradua lly rou nd ed a nd indi stin ct fur ther o n. Shell is th e most
co nvex a long the ridge.

Ornamentati on con sists of numerou s ribs separa ted from OIlC a no ther with grooves eq ua l
in width. T he rib s near the rid ge and beyond it a rc h igher a nd wide r than the ot hers, while
gro oves in thi s part of th e valve arc wider th an th e ribs. Co nce ntric lines a re irr egular a nd
variable in co nspicuo usness. Wh en inte rsecting the ribs, co ncentric lines ma ke irregular beading
or even distinct scales o n their surface, which is th e case in the posterior pa rt of the valve.
Growth line s are clear.

Very low, t rapezium-shaped cardin al area eq ua ls (at the basis) hal f the shell len gth. Ligam ent
is am phide t ic. Ligam ental grooves a rc chevron- like , co nspicuo us o nly o n the illust rat ed
specimen. Th e tops of th e chevro ns are placed outside the shell. T here are two liga me nta I
grooves in the anterio r part of the area, while th ey are th ree in number in the posterior part ,
the latter ones bein g twice lon ger th an th e former. Hin ge margin is slightly arched. Anteri o r
row includes 4 large, V-sha ped teeth placed anteriorly, followed by 6 very sma ll o nes , nodula r
in sha pe. Posteri or row begins with a series of 20 very small teeth follo wed by 6 very large a nd
oblique ones .

Adductor muscle sca rs are oval in shape, equal in size, pla ced beneath the hinge. Posterior
retractor muscle sca r is recta ngula r in sha pe. Several small, orb icular anterior retractor muscle
scars are situa ted in the anterior part of th e shell. Pallial line displays no sinus; it occu rs close
to the smooth ventral mar gin .

Remarks. - The species B. (B.) polyt norplta resem bles you ng specimens of B. (B .) barbatu,
However, th e former has less reg ular co nce ntr ic lines and rib beading than th e la tter. In additio n,
B. (B.) polymorpha has a n am phide tic ligam ent develop ed o n trap ezium-shaped a rea, which
contras ts to th e opi sthodetic ligam ent 0 11 trian gular a rea in B. (B .) barbata .

The spec ies Barbatia (B .) polymorplui has previously not been ment ioned fro m the Polish
Miocene, /

Stratigraphic range. - Early Mi ocene (COSSMANN and PEYROT 1913) - Ea rly Pliocene
(DOLLFUS and DAUTZENBERG 1913).

Subgenus Burbutia (AeaI') GRAY, 1857
Barbatia (AeaI') clathrata (DrFRANc E, 181 6)

(p l , 2 : 2, 3a-b)

1936. Area ( ill/rbl/tia) clathrat a D EFR, var. acanthis FONT. ; F R IEDflUtG , 174 , pl, 29: 5 ( CUIII sYI/.).
1950. Area clathrata Defr. var, acanthis F ONT.; K RAC H, 297 .
1960. Barbatia (A eaI') clathrata var. acanthis (FONTANNES, 1881) ; K OJUMDG IEVA in K OJUMDG IEVA and S 1 RACH IMIROV,

59, pl, 18: 10, pi. 19: l.

Material. - R ybnica 1-4 val ves, 8 incomplete va lves.
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Dimensions (in mm ):

19

L H
MZ VIII MI-1589/ 1 6.0 4.0
MZ VIII MI-1589/2 4.0 2.0
Remarks. - The specimens from Rybnica are entirely con sistent with form s determined

up to date as B. (A .) clathrata var. acanth is. To ascertain the taxonomic po sition of the name
acanthis according to the requirements of the I. C. Z. N. , Art. 45e, the pre sent autho r investigat ed
750 specimens from Lychow Szlachecki (R oztocze, Poland) hou sed in the collection of Dr.
G. JAKUBOWSK I , Museum of the Earth, Warsaw. One can observe transitional form s between
the two endmembers of this variable species named B. (A.) clathrata (type form e) and B. (A .)
clathrata var. acanthis. It became therefore clear that the latt er should be treated as a morpho­
logic variety but not as a subspecies. The shell of the type form is convex , short, with fine
sculpture and poorly marked posteroventral angle. Flattened, elongated shells with coarse
sculpture and distinct posteroventral angle represent the variety acanthis. A similar pattern of
variation in B. (A.) clathrata was observed by COSSMANN and PEYROT (1913, 187-1 89, pI. 10:
10-13, 17-18) among thc Early Miocene specimens from Aquitaine.

The species Area papillifera HORNES, 1864, was erroneously included to the synonymy
of B. (A .) clathrata by DOLLFUS and DAUTZENBERG (1913; 348). The specimen s described
by HORNES (1864,338- 339, pI. 44 : 7a-d) resemble B. (A.) clathrata in outline and ornamenta ­
tion , but the ligament is different in the two species. A. papillifera has a vertically striated tr i­
angular ligament area placed beneath the top of triangular cardinal area, as in Striarca laetea.
In contrast, the triangular cardin al area of B. (A.) clathrata is very asymmetri cal, horizontally
str iated in its anterior part , with shallow and closely spaced ligamental grooves being confined
to the posterior part.

Stratigraphic range. - Early Miocene (D OLLFUS and D AUTZENBERG 1913) - Recent.

Barbatia (A ear) bohemica (Rsuss, 1860)
(p l, 3: ta- b)

1860. Arca bohemica m. novosp. ; R EUSS, 241-242, pl. 3: 13.
1898. Area tauroclathrat a SA CC. : SA CCO , 9, pI. 2 : 13-16.
191 3. Barbatia bohemica R EUSS; COS SMANN and P EYROT, 185-1 87, pl. 9: 15-1 8.33-37.
191 3. Area (A car) bohemica Rt uss Cl var.; DOLLFIJS and D AUTZENIlERO, 343-344, pl , 29 : 17- 29, pl. 29: 30-32 [var,

transversa n. var . ],
1965a. Barbatia (Cucullaearcm bohemica (Rsuss, 1860); GLIBERT and VAN de P OEL, 45-46.

Material. - Rybnica 2- 1 left valve.
Dimensions (in mm ) :

L H
MZ VIII MI-1590 12.0 7.5
Description. - Valve is ova l in outl ine, slightly obliquely extending po steriorly, inequilat eral ,

with its posterior part accounting for 67 %of the valve length, very con vex, parti cularly in its
umbonal part which considerably projects abo ve the straight dorsal margin. Beak is sma ll,
acute, strongly bent anteriorly.

External surface is orn amented with numerous, fine radial ribs vari able in width, separated
with narrower grooves. Thin , but variable in conspicuousness, concentric lines, covering the
whole external surface interrupt the ribs . Distinct ridge reinforced by two strong ribs runs from
the beak posteroventrally. The ridge is sharp near the beak but it becomes flattened po ste­
roventrally. Shallow groove, distinct in the umbonal part, runs from the beak towards the middle
part of the arched ventral margin. Growth lines are clear.
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Cardinal area is triangular , very low and asymmetric. Ligament is opisthode tic. Posterior
part of the card inal area bea rs 8 very narrow, shallow ligamental grooves. H inge margin is
almost straight. Anterio r branch of the hinge accounting for IfJ of the hinge length, bears
S ob lique teeth. It is separated by a short interruption from the posterior one which bears
IR short teeth , vert ical anteriorly while oblique poster iorly.

Adduc tor muscle scars a rc oval in shape, subcquul, the poster ior one being somewhat
larger. Ovally elongated posterior retractor muscle scar is placed heneath the middle of the
posterior part of the hinge margi n. Pallial line shows no sinus; it is distinct, situated near the
smoo th ventral margin.

Remarks. - - The specimen from Rybnica correspo nds exact ly to the description given by
REUSS ( IS60).

The morphological variability of B. (A .) bohem ica was illustrated by COSSMANN and PEYROT
(1913) and DOLl .FUS and DAUTZENBERG (1913). Specimens trapezoidal in outline, transversally
elongated, with centra l hinge and angul ar connection of ventra l margin with a nter ior and
posterior margins were distinguished by DOLl.FUS and DAUTZENBER(i (1 91 3) as the var iety
!ransversa.

The species B. (A. ) bohemica resemb les Area moriori OESIIAYI:S (1860. 874-875, pI. 65:
18-1 9) but differs from the latter in the ribs being less numerous, concentric lines being less
densely spaced, and the teeth and ligament grooves being more numerous.

According to REUSS(1860), B. (A.) bohemica is similar to Bathya rca pectunculoides SCACCH T,

1834. It seems. however, impossible to fi nd any similarity between the 17.5 mm long specimens
of B. (A.) bohcniica figured by REUSS (1860) or those from the Loire Basin reaching 60.0 mm
in length on one hand, and B. pectunculoides which rarely attains 0.5 mm in length, on the other
hand.

The species B. (A. ) bohemica has previously not been ment ioned from the Polish Miocenc.
Stratigraphic range. - Early Miocene (COSSMANN and PEYROT 191 3) - Middle Mioceue

(DOLLFUS and DAUl ZE NllERG 1913).

Subgenus Barb atia iCalloarcay GRAY, 1857
Barbatia iCalloarco y modioliformis ( D ESIIAYES, 1831)

(p l . 2: 4a- ·h)

1831. Area modioliform is NOR.; DES IIAY ES, 214- -215 ; 1831, pI. 32: 5- 6.
1860. Area modioliform is D ESIIAY ES, 1831 ; D ESII .\.H'S, 89&-- 897.
1887. Area (sec tion Ba rbat ia} modioliformis D ES 11. ; COSSMANN, 13'1.

1898. Obliquarca postmodioliforniis SA CC. ; SACCO, 17. pl. 3: 17- 1'.1 .
1965a Barbatiu ( I'. s.) modiolifo rmis ( DES IIAYES, 182'.1) ; G L1RERT and VA N de P OEL, 41.

Material. - - Rybnicu 2- 1 left valve.
Dimensions (in mm):

L H
MZ VIII MI- 1591 lU 4.0
Description. - The specific name of this form entirely corresponds to its shape : valve is

obliquely elongated, strongly inequilateral , with its poster ior part accounting for 80 ~~ of the
valve length . Small but prominent beak is shifted antcriorly to form the narrow ante rior part
of the valve. Posterior part of the valve is very wide. Weak but very convex, rou nded ridge
runs posteroventrally from the beak , Anterior margi n is shor t, very convex. Stra ight
posterodorsal margin makes an obtuse angle with slightly arched posterior margin. Anterior
part of the ventral margin is broken ; it is thu s no t certa in whether or not it bears the small
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sinus characte rist ic of thi s species (DES 11 1\YES 1824-1 832). Th ere is, however , a weak groove
in the mid dle of th e valve, to which a sinus on the ventral margin commonly corresponds.

Externa l sur face is ornamented with fine granulated ribs, 41 of which arc distinct and densely
spaced in the anterior and middle parts of the valve, while the remaining 5 ribs arc weak and
rarely spaced in the posterior o ne, Growth stages a re indi stinct.

Cardinal area is very low , triangular in shape. Ligament is opisthodctic; there a rc two deep
ligamental grooves close to each other in the posterior part of the a rea . Hinge margin is nearly
stra ight. Short, anterior row of the hinge bears 4 teeth perpendicular to the anterodorsal margin.
The po sterior row, separated from the former by a sma ll interruption, begins with very fine
teeth perpendicular to the posierodorsal margin ; it end s with 5 large, very obl ique teeth. Anterior
adductor mu scle scar is subo rn icula r in shape and smaller than the poste rior o ne, rectangular
in sha pe . Po sterior retractor muscle scar is poorly defined. Pallial line shows no sinus ; it is
distant from the smooth ventral margin. Internal surface of the valve bear s line radia l lines
running from the beak down to the pallial line.

Remarks. - COSSMI\NN and PEYROT (1913) considered Obliquarca postmodiotifonnis SA cro,
1898, as a yo unger syno nym of Area polymorpha MAY L!{, 1S68. Similarly, DOLLFUS and DAU­
TZENIlERG (1913) included O. postmodioliformis to the synonymy of Bc polymorplia. However,
when descr ibin g the species O. postmodioliformis, SAcca (1898) emphasized that the erection
of thi s species was permitted by comparative investigation s with the specimens of A . modioli­
[ortnis DLSIIAYES from the Eoccnc of the Paris Basin. Actually, both the species gradually pass
int o each other so that th e Ncogcne form s attributable to O. postni odioliformis can be grouped
aro und the species A . ntodioliforntis (sec SAeeo 1898: 17). The present author is therefore of
the opinion tha t the name posttnodiolifo n nis should be recogni zed as a younger synonym of
modioliforntis.

Accord ing to SAcea (\ 898) A . polym orp lia described by MAYER (\ 868: 91) from the Mioccne
of To rino area sho uld not be co nnected at all with A. tnodiolifortnis because th e fi gures given
by FaNTt\NNES (1 881 , pI. 9: 12-1 6) present other forms.

Th e species Barbatia (Barbatia) polymorpha differ s from B. (C.) modioliformis in its shorter
pos terior margin as well as in the lack of posteroventral elongation. Furthermore, the posterior
rib s of B (B.) polytn orpha are higher and wider than the remainin g on es, being ornarnented
with irre gular beading as a result of intersection with irregular concentric lines; whereas the
po sterior ribs of B. (C.) tnodioliformis are very narrow and indistinct , with fine granules on
their surfaces. the whole shell surface being devoid of concentric lines. Th e trape zoid al cardinal
a rea of B. (B .) polymorpha bears 3-4 bent, chevron-like ligamenta! grooves ; in contrast,
the low , tri angular cardinal area of B. (C). modioliformis bears 2- -3 stra ight ligamental grooves
con spicuous onl y in the posterio r part of the area. Finally, the anterior and posterior hinge
branches arc not sep arated from each other in B. (B.) polytnorpha, which is the case in B.
(C.) modioliformis.

The considered spec ies B. (C.) modioliformis resembles also B. (C. ) tnarceauxiana (DE­
SHAYES, 1860) which differ s, however, from the former in some details of hinge co nstruction
(DESHAYES 1860 : 897- 898). There are 2 or 3 deep ligamental groo ves close to each other in
the posterior part of cardinal area in B. (C.) marceauxiana, co mpared to 3-4 ligam ental grooves
in B. (C.) modioliformis. The latter has also, eventhough rarely, 1-2 additi on al grooves in
the anterior part of cardinal ar ea. The hinge margin is straight and devoid of teeth in its middle
part in B. (C.) tnodioliforntis, while it bears 2-3 irregular teeth beneath the beak in B. (C.)
marceauxiana.

The species under discussion ha s previously not been mentioned from the Poli sh M ioeene.
Stratlgraphic range. - Early Eocene (GLIDERT and VAN de POEL 1965a) - Pliocene (Sx c c o

1898).
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Subfamily Anadarinae REINHART, 1935
Genus Anadara GRAY, 1847

Subgenus Anadara (Anadara) GRAY, 1847
Anadara (AI/adara) diluvii (LAMARCK, 1805)

(1'1. 2: 5a-b)

1913. Area (Anadara) diluvii LA MK.; COSS MANN and I'EYIW r , 149-1 51,1'1. S: 3- 6, pl. 10: 53, 60.
1936. A rea (A I/llam) diluvii LA M. F R IEDIlf.RG, 166-1 68, p. 27 : 23-25, 1'1. 2S: 1- 3.
1942. Area (Area) diluvii L Am.:: . et var.; IJSI' ER r, 37- 44, 1'1.2: 1a-d, 6, pI. 2: 2a- c [var , per transversa (SACCO») , 1'1. 2:

3a-e [var. latcocostat a var. nov.).
par t. 1945. Area (A rm) diluvii LAM ARCK, 1819, GLl IlERT, 35-3S, 1'1. I : l2a -b.
1958. Arm diluvii L AMARCK ; SO RGENF RE I, 63, pl. 3: 12a- c.
1960. Anadara diluvii ( LA MARCK 1819); K OJUMDGI EVA in K OJ UMDU IEVA and SIRAC H IMIROV, 61. 1'1. 19: 9-10.
1963. Anadara diluvi i pcrt ransversa SA CCO ; TAVANI and T ONGIORGI , 9, 1'1. 3: 2. 4-8.
1963. A rea (A.) diluvii L AMK. ; V ENZO and I'ELOSJO, 139-140, pl , 42: 6-8. pl. 42: 9 lr. petransversa S ACCO ).

I 965a. Anadara (s. s. ) diluvii ( LA:'olA RCK , 1805) ; GL IIIERT and VA N de I'OEL, 53- 54.
1973. A nadara dilu vii L AMARCK. 1805; BALDI, 166, 1'1. 3: 1- 2.
1')74. Anadara iAnadara) diluvii ( LA MARC K, 1805) ; MALAI ESTA , 21-22, pl, I: I7a- b.
1976. Anadara iAnadara) diluvii ( LK); B RAMIlI LLA, 94, 1'1 . 22: 12- 20.

Material. - Nawodzice - 1 right valve ; Rybnica 2-1 left valve.
Dimensions (in mm):

to those referred to in the

H
3.5

correspond

L
6.0MZ VIII MI-1592

Remarks. - The investigated specimens closely
synonymy.

SACCO prop osed the name A. diluvii var. pertransversa for specimens from northern Italy
with obliquely elongated shell (SACCO 1898,23, pI. 4: 19-21). TAVANI and TONGIORGI (1963)
treated it as a distinct subspecies. According to IJSPERT (1942: 41-42) forms with length of
the basis of cardinal area (a) being greater than valve height (b) belong to the variety pertrans­
versa, while those with a ~ b belong to the type form. The grooves are typically wider than the
ribs in the variety pertransversa. IJSPERT (1942: 43-44) proposed also a new variety , A. diluvii
lateocostata, characterized by its ribs being flattened and wider than the grooves.

The measurements of both a and b made by the present author on the investigated specimens
showed the name pertransve rsa to be proper. However, with the relation of groove width to
rib width taken into account, the investigated right valve turned out to be attributable to per­
transversa, while the other one to lateocostata. The external surface of the former is ornamented
with 35 ribs rectangular in cross-section , separated from one another with flattened grooves
which are as wide as ribs in the middle part of the valve but wider than ribs and rarely spaced
in the anterior and posterior parts. The other valve bears 30 flattened ribs separated from one
another with grooves which are at least twice narr ower than ribs.

In spite of the scarce material the present author's opinion is to not distinguish between
the varieties pertransversa and lateocostata, as they were establi shed after incompatible criteria.

Stratigraphic range. - Late Oligocene (BALDI 1973) - Recent.

f amily Noctiidae ST EWART, 1930
Subfamily Striarcinae MAC N EI L, 1938

Genus Striarca CONRAO, 1862
St riarca lactea (L INNE, 1758)

(pI. 2: 6a-b, Sa- b)

1850. Area lactea LINNAEUS ; W OOD , 77-79, pl, l U: 2a-b.
1864. Area lactea Linn . : H ORNES. 336-338, pl, 44: 6a-u.
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1907. Arca (Fossularca) lac/ea L. ; CER ULL I- IRELLI , 113-- 114, pl, 8 : 6- 10.
1913. Arca ( Fossularcot lac/ea LINNE; D OLLFl1S and D AUTZENBERG , 334-347, pl , 39 : 33-46.
1936. A rca (Fossularca s luctea L.; FRIEDDERG, 176--1 77, pI. 29: 7- 10.
1945. Area (Arcopsis) lactca LI NNE, 1758 ; G LlDERT, 41-42, pI. I: 10.
1950. Area lactea L.; }(RAC" , 297, pl , 2: 3.
1960. Arcopsis (A rcops is) lactca ( L INNAtuS 1758) ; K UJUMUGI EVA in K OJ UMDG IEVA and S1RACHIMIROV, 59-60, pl,

19: 2.
1965a. St riarca (Ua loctell«) lacteu ( LI NNE, 1758) ; GLIDERT and VAN de I' OEL, 6 1-62.
1965. Arcopsis [Arcopsis} lactcu (L INNi,); N LVESSI\AJA, 11 2, pl , I : 4·-7.
1974. St riarca luctcu ( LI NNE, 1766) ; fl.IALATESTA, 24-25, pl. I: 10.
1976 . Striarca lactca (L.) ; BRA~\11I L LA , 94- 95, pl. 22 : 23-24.

Material. - Rybnica 1-43 valves ; Rybnica 2- 70 valves.
Dimensions (ill mm) :

L H
tvlZ VIII rvll-1 59J/1 9.5 6.5
MZ Vlll MI-159J/~ 9.0 5.0
Remarks. - DOLl.FlJS ,HId DALJTZENDERG (1913) gave exhaustive explanations concerning

various names of this species and its varieties. The specimens under discussion are entirely
consistent with the figures and descriptions referred to in the synonymy.

The variability of the specimens from Rybnica is moderate, related to the shell convexity,
The more convex specimens have their cardinal area higher than the remaining ones, and
ornamented with fine horizontal lines ; in addition, the basis of their ligamental triangle is longer
than in less convex specimens: their long, slightly arched hinge margin is devoid of teeth;
the small, orthogyrate beaks which considerably project above the dorsal margin arc shifted
posteriorl y, with the posterior part accounting for 67 % of the shell length; and the ventral
margin bears a weak sinus. In turn . the less convex specimens are more asymmetric. with
their posterior part accounting for 75%of the shell length ; and their hinge margin bears 9-11
small vertical teeth at the basis of the ligamental triangle.

Stratigraphic range. - Early Miocene (DOLLFUS and DAUTZENDERG 1913)- Recent.

Family Glycymcrididae NEWTON, 1922
Subfamily Glycymeridinae NEWTON, 1922

Genus Glycymeris DA COSTA, 1778
Subgenus Glycymeris (Glycymeris) DA COSTA, 1778
Glycymeris (Glycymeris) deshayesi (MAYER, 1868)

(pl, 2: 7, 9a-b, 10)

1829. Area orbiculus n . ; EICHWALD , 288, pl . 5 : 12.
1913. Pec tunculus (Axinel1) deshayesi M AYER ; D OLLFUS and DAUT ZE:-IBERG , 354-357, pI. 31 : 1- 7.
19.10. Pectunculus pilosus L.; K OWA LEWSK I, 85 tcnm sYI/.).
1933. Pectunculus glycymeris L., var. pilosa L.; FR IEUBERG , 37- 39 (cum .1'.1'1/.).

1933. Pectunculus pilosus L. ; KR AC 11, 78- 86.
1936. Pectun culus glycymeris L. var, pilosa L.; F R IEDRERG, 180-1 83, pI. 25 : 1-7, pl 26 : I.
1936. Pectun culus bimaculatus POll; F R IEDIIERG, 184, pl, 26: 2.
1942. Glycymeris (Glycymeris) bimaculata (POll) ; [JSP ERT, 49-53, text-fig. 1n, pI. J : 4'1-b, 5, 6a-c.
1950. Pectunculus glycymeris L. var. pilosa L.; KRACII , 297, pl. 2 : 5.
1954. Pec/III/cuIIlS (Axil/ea) dcshayesi M AY.; K OROBKOV, pI. 52: 6, 7a-b, 8.
1956. Glycymeris tGlycymerls) pilosa deshaycsi ( M AYER, 1868); T EJKAL, 46-48, pl. 3 : 14-19.
1956. Pectunculus (Axinea) deshayesi MAYER, 1868; G ORECKIJ, 195-199, pI. I: 1- 3, pI. 2: 1- 3.
1959. Glycim eris (Gly cill/eris) pi/OSI/ deshayesi C. MAYER- EYMAR 1868 ; A NIlU\SON, 83-87, pl. 13: 7a- c.
1960. Pectun culus (Axil/ea) pilosa var, dcshayc si (MAYER, (868) ; K OJUMDGl E\'A in K OJUMDGl EVA and STRACHIM IROV,

62, pl, 19: 13, pI. 20 : J, pl. 21: I.
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1962. Glycym eris (G.) pilosa dcshaycsi (MAH R, 1868) ; U .~ LlJI , 11 5- 1 ~() , pl, t : 4, pl, :: ; I-~ . pl. 8 : 9, pl, 9: 1-4, pl, 11:
4, 7- 8.

1965a. Glycymeris (s. v.) himaculatu dcshayesi ( M AYER, 1868) ; GLl IILR I an d V A:" de /'ULL, 81-lL!.
1976. Glycymeris (G/ycylllcris ) g /YCYlllcris (L. ) ; llRAMIlI LLA , 95- 96, pl. 23 : 3-4.
1977. Glycy mcris pilosa dcshaycsi ( M AVER, 1868); J AK UIIOWSK I in JAK lJ UOWSKI and M lJS I,\ L, 811-:)<), pl. 7: t.

Material. - Nawo dzice - 26 val ves; Rybnica 1-4 shells, 149 va lves ; Rybnica 2-175
val ves.

Dimensions (in mm):
L 1-1

MZ VIII MI-1 594/ , 58.5 59.4
rvlZ VlII MI-1594/2 1 42.0 38.7
MZ VUl MI-1594/I R 26.0 27.2
Descr iption. - Shell is mas sive , convex, suborbicular in outline, more or less asymme trica l

because of elongation of the anteroventral or posterovcntral parts. Small, acute, opisthogyrate
beaks which considerably project above the arched dorsal margin are somewhat shifted posteri­
orly ; the p osterior part acco unts for 48%-49%of the shell length. Lunule is lacking ; escutcheon
is very narrow, delimited by a deep groove. A weak groove runs fr om the beak towards th e
po sterior margin. The groove confines the large, cordat e corselet, the sur face of which is orna­
mented with narrow rib s, weaker and less regularly a rra nged than a t the remaining surface
of the she ll.

Exte rna l sur face o f the shell is co vered with faint, flattened, radially lin cated ribs, separated
fr om one a no ther with very narrow grooves. Con centric lines int ersecting th e rib s a re den sely
spaced . In large forms the concentric lines are undulated near the ventra l margin. Sm all form s,
up to 2.0 mm in height , bear only concentric ornamentation. The rad ial sculpture a rises la ter
in o ntogeny as wea k folds on the lateral parts of the valves. Some specimens sho w alterna te ,
white and grey-bluish , con centric belt s, va ria ble in width. Growth lin es are clear.

Cardinal area is large, tri an gular in shape, somewha t asymme trica l, with its posteri or part
lon ger than the a nte rior one, Ligament is external, arnp hidctic. There a re 4- 8 chevronlike
ligamental gr ooves o n the surface of cardinal a rea. However . in th e early, po st larval' stage,
the shell height being less th an 1.0 mm, th e ligamen t is int ernal , placed in a small, tr ian gul ar
ligamental socket in the hinge center. Hinge con sists of 2- --3 hori zo ntal , thin , lamclliform
teeth at either side of the resilifer. Shape of the cardinal area cha nges in ontogeny, its height
increasing allometrically relati ve to the shell height. Conseq uently, growth rate of the ce ntral
part of the hi nge decreases or even the h inge height diminishe s. The cardinal a rea may, th erefore,
entirely separate the anterior row of teeth from the posterior one , which is in fact the case in
some large specimens. As a consequence, the teeth number in each row diminishes as well.
Teeth a re massive, vertica lly striped, projected above th e hinge su rface . T hey are stra ight
o r V-shaped, horizontal , o bliq ue o r vertical , depending upon th eir loca tio n a lo ng the h inge.
The largest V-shaped teeth have th eir longer bran ch subpa ra llel to the h inge axis. Teeth in th e
a nterior row are somewhat lon ger and larger th an those in th e poster ior row.

Adductor muscle sca rs are very distinct , placed a t low butt resses. T he posterior b utt ress
is higher th an the a nterior one ; it bears a small lappct which tends to cover a gro ove running
to wa rds the beak , a long the interior m argin o f the po ster io r adductor mu scle sca r. A nterior
add uctor muscle sca r is tr iangular in shape, its vent ra l side bei ng rounded , It is la rger from th e
oval-sha ped posterior one. Anterior retractor mu scle sca r is very la rge a nd elongated , while
the po sterior one is sma ller-sized and oval in sha pe . Palli al line sho ws no sinus ; it is very disti nct,
placed near the strong ly crenulated ventral margin .

Remarks. - The ta xonomic position of the follo wing names: G. biniaculata (POll, 1795),
G. desliayesi (MAYER, 1868), G. glycytneris (L INNE, 1758) and G. pilosa ( L n"", t , 1758) has been
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long discussed ; nevertheless, it still remains unsolved (sec WOOD 1850, DOLLfus and DAu­
TZEN 13ERG 1913, BALD I 1962, GLIBERT and VAN de POEL 1965a).

There seems to be little doubt that the differences between the forms named by LINNE as
glycymeris and pi/osa are insufficient to treat them as distinct species (see WOOD 1850, FRlED­
Il ERG 1933, 1936; KRA CH 1933, BALDI 1962, MALATESTA 1963, 1974; GLI BERT and VAN de
POEL 1965a, CAPROTTI 1972). However, there is no agreement as to which onc of the two names
should have the priority. KRA CH (1933) and BALD I (1962) used the name pi/osa while GLlIlERT
and VAN de POEL (1965a), CAPROTTl (1972) and MALATESTA (1 974) preferred the name g!y­
cynicris and recognized the form pilosa for a subspecies; in turn , FRIEDBERG (1933, 1936)
and MALATESTA (1 963) distinguished the species glycytneris and its "varictas" pilosa . Accord ing
to the priority rule, the name gly cyuieris should be applied for the species, as it was Iirst published
in 1758 (Syst. Nat , cd. X, n° 695), i.c, 9 years erlier than the name pilosa (Syst. Nat, cd. XII,
n° 182).

On the other hand , HORNES (1 864), HILBER (1882), and DOLLFus and DAUTZENIlERG (191 3)
presented an opinion contrasting to the onc mentioned above. They treated the forms glycymeris
and pilosa as two distinct species. Moreover, DOLl.FUS and DAUTZENBERG (1 91 3) claimed that
these two names should refer only to the Recent species, while the Miocene forms should be
distinguished under a separate name, namely P c Ctll/lCU/US deshay esi MAYER, 1868. This position
was then accepted by KAUTSKY (1932), GORECKIJ (1956) and MERKLlN (1974), as well as by
the present auth or. G. deshayesi has therefore been treated as the Miocene ancestor of G. pi/osa
(see GU BERT 1945, ANDERSON 1959, BALDl 1962), or even of both G. pilosa and G. bimaculata
POll , 1785, which start ed to disjoin in the Pliocene (KAUTSKY 1932). However, BALD I (1962)
and GLlBERT (1945) as well as GLIBERT and VA N de POEL (1965a) considered deshayesi as the
subspecies of either G. pilosa, or G. bin iaculatu, respectively.

There is also a lot of confusion concerning the species G. biniaculata, particularly after the
appearance of the paper by IJSPERT(1942) on the possibility of distinguishing among G. pilosa and
G. bitnaculata in fossil material. According to IJSI'ERT (1942), the shell of G.pi/osa is oval-shaped
(H> L), subcquilateral, very convex, with large, opisthogyratc beaks and asymmetrical cardinal
area. On the other hand , thc shell of G. bimaculata is suborbicular in outline (H <;L), equilateral,
with small, orthogyrate beaks placed in the midline of cardinal area. However, KAUTSKY
(11)32) and BALDI (1962) demonstrated in a Mioccne material that the features considered to
be characteristic of G. pilosa and G. bintaculata are in fact mixed not only within a single popu­
lation but even in a single individual. Similarly, KRACH (1933) assessed after biometrical
investigations that shell asymmetry varies among the Mioccnc representati ves of Glycy ­
meris.

The long-established perplexity in distinction among fossil species of Glycynieris has resulted
from the lack of any univocal criter ions. On the basis of measurements of many shell parameters,
BALD I (1962) proposed the way how to distinguish among the Oligocene and Mioccnc species
of Gly cymeris, Obviously, not all the features measured or counted, are stable and characteristic
or a species (BALDl 1962). Some features are controlled by environmental factors, others vary
in ontogeny.

The results of the measurements made on the specimens from Rybnica and Nawodzice are
presented in Table 3. The results of SALDI'S investigations are added for compar ison. As it
turn s out , the length index and the length of the longest tooth in the anterior row increase
in ontogeny, while the number of teeth and the slope of the longest tooth decrease. The only
feature characteristic of the species appears to be the index of the length of cardinal area .

According to THOMAS (1975) the growth relationship s between the height of cardinal area,
the height of median hinge plate, and their sum against the shell height can be treated as diag­
nostic for particular species of Glycymeris. Below, a diagram is presented to show the allometry
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Allometric growth of the cardinal are a in Glycytn cris (G.) dcshuycsi. Double logarithmic sca le .

Table 3

Shell measurements of
Glycymeris (G.) deshayesi (MAYER)

--- - - - - - - - - - - - -- -

Rybnica I Rybnica 2 Na wod zice Olesko
(BALDI1962)

3.5

33.2

12.5

19.4

3.8
6.0

50.0
48.1

103.0

16.120

20

20

20

20

20
20

3.5

4.2
7.5

15.0

16.8

36.8

19.0

98.9

44 .4
45.0

8

8

8

5
8

8

8

8

8
8

3.5

6.0
6.7

16.2

17.0

40.0
40.1

98.2

15.8

33.9

20

20

20

20
20

20

20

20
20

20

2.6

23.2

16.3

4.5
8.8

37.5

98.1

14.9

24

24

20

12
24

24

24

24

Height D .u .v.
Length D. a. p.

D . u. v.
Length index - - -­

D. a. p.
Con vexity Con y.

Cony.
Convexity index - - x 100

D.a.p.
Index of the length of cardina l area
Height of area
-~---- :< I OO
Length of area

Number of ligarnental che vron s
Number of teeth in anterior row
Length of the longest tooth in the
anterior row
Slope of the longest tooth in the
anterior row

_______~_.. .__~~ [~-- ·-~-r·~·- - ~-]~ ~l~-

24 I 35.7

24 37.8

Abbreviations according to BAWl (1962)
N - number of specimens
M - mean value counted after BAWl'S (1962) method
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in growth of cardinal area in specimens of Glycymcrls (G.) dcsliaycsi from Nawodzice and
Rybnica (fig. 6).

Stratigraphic range. - Early Mioccne (DOLLFUS and DAUTZENllERG (1913) - Middle
Mioccne (BALDI 1962).

Order l\I~'tiloida FERusSAC, 1822
Superfamily Mytilacea RAFINLSQUE, 181 5

Fa mily Mytilidae RAFINESQUE, 181 5
Subfamily Mytilinae RAFINESQUE, 181 5

Genus Septifer RECLUZ, 1848
Subgenus Septife r (Septifer) RECLUZ, 1 ~48

Septifer (Septifcr) oblitus (M lCHELOTTI , 1847)

1867. Mytilus (Septifcr) oblitus M rCIIT.; H ORNLS, 359, pI. 45: lOa- c.
1914. Septife r Hoernesi nobis; COSSMANN and PEYROT, 237.
1971. Scptifer oblitus (MICH ELOTTI , 1!l47); JAK UBOW SKJ , 73-79, tcxt-s-pl. 4 : 1- 23, pl. 4 : 1- 23 (cum syn.i .

Material. - Rybnica 1-3 valves.
Dimensions (in mm) :

L tI
MZ VfII MI-1595 9.0 3.5
Remarks. - JAK UBOWSK I (1972) showed S . (S .) oblitus to be characterized by a wide in­

tra specific variability in shell shape and sculpture, hinge margin, and size of a flatt ened septum
to which the anterior adductor muscle is fixed. The investigated specimens from Rybnica fall
within the range of variability of S. (S.) oblitus.

The Viennese specimens figured by HORNES ( 1867) under the name Mytilus (S.) oblitus
were considered by COSSMANN and PEYR(H ( 1914) as representative of another species for which
they introduced the name S. hoernesi. According to COSSMA NN and PEYROT (1914), the differ­
ences between the species oblitus and lioernesi refer to the shell shape and the hinge construction,
the shell of S. lioernesi being somewhat higher and more acute in the a nterior part than it is
in S. oblitus. The differences in hinge construction have not been point ed out by those authors.
The present author agrees with TEJKAL (1956: 61 ) that S. lioernesi COSSMANN and PEYROT,
1914, is a younger synonym of S. oblitus.

The forms reported under the name of S . saccoi and S . cornutus from the Lower Mioccne
of Aquitaine presumably represent merely morphotypes of S . oblitus. The spedmens named
S . saccoi novo mut, by COSSMANN and PEYROT (1914, 236- 237, pI. 12: 8- 11) differ from the
holotype of S. ob/itus in their less convex and elongated shell and in their ribs widening more
abruptly towards the margins. The forms with horned beak , somewhat less elongated, less
"modioliform" than S. oblitus, were described by COSSMANN and PEYROT (1914,239-240,
pl, 12: 12-13, 33-36) as S. cornutus COSSMANN, 1895.

The species S. (S.) oblitus is allied with S. (S .) superbus (H()RNES, 1867). However, the lat ter
is ornarncnted with rounded ribs, considerably wider than in the former. As the concentric lines
are more rarely spaced in S. (S.) superbus, its rectangular nodules formed by intersection of
ribs and concentric lines are distinctly larger than in S. (S.) ob/itus. Furthermore, the dorsal
margin along the whole length of the ligamental groo ve and the concave part of the ventral
margin are smooth in S. (S.) superbus, while whole the internal margin is crenulated in S.
(S.) oblitus.

Stratigraphic range. - Middle Mioccnc (Tu KAL 1956) - Early Pliocenc (SACCO 1898).
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Subfamily Crenellinae AI>;\MS and ADMI~ , t 857
Genus Gregariella MONITKOSATO, I !-IS3

Gregariella coralliophaga (C IlEMN lTZ, 1785)
(pI. 3: Sa -b)

1':137. Modtolaria (Grcgaricllu) caralltophagn C m MN ITz ; I .AMY, .j~-4 :i.

1974. Grcgariella coralliophagu (GMELlN, 1791) ; ABIIOIT, 43J, 5062 .

Material. -- - Rybnica 2- -2 valves.
Dimensions (in mm):

L H
MZ YJII MI- -1598 10.5 6.5
Description. - Valve is small, irregularly rhornboidal in outline, very convex, inequr latcral ,

with its posterior part accounting for 85 i:' of the valve length. Small , prosogyratc beak con ­
siderably projects above the dorsal margin which makes an obtuse angle (14(l") with the straight
posterior margin. Short, convex anterior margin gently passes into thc straight, obl ique ven tral
margin, the posterior part of which is somewhat rounded and makes an acute angle with th e
posterior margin. Distinct, angular ridge runs posterodorsally from the beak. Beyond the
ridge valve becomes flattened, this part being perpendicular to the plane of commissure.

External surface of the valve is ornamented with variably conspicuous concentric line s,
some of which disappear on the ridge. The remaining concentric lines become very deep beyond
the ridge to form concentric, imbricating lamellae. Middle part of the valve is devoid
of radial ornamentation. Anterior part bears 18 ribs, while the posterior one 50 in
number. Those posterior ribs that arc placed anteriorly to the ridge arc thin; the
others thick and prominent. Small rectangles which arc formed by intersection of the con­
centric lines with the ribs, are larger and more convex beyond the ridge than antcriorly to it.
The number of ribs increases in ontogeny. Additional shorter rib s appear at the bo undary of
the anterior and middle parts of the valve; in the posterior part, additional ribs disperse in
a fan-like manner from the ridge. Weak groove running from the beak tow ard s the middle
part or the ventral margin appears at the boundary of th e middle a nd posterior parts. Growth
stages arc very d ear.

Ligament is opisthodetic, Shallow ligamental groove approxiniatcs 2/J of the do rsal murgin
in length; at the ventral side it is delimited by a distinct fillet, There are 2 very weak dys odont
teeth at the upper part of the anterior margin.

Anterior adductor muscle scar is distinct, small , oval in shape, placed near the antcr ovcntral
connection of the valve. Posterior adductor muscle scar is less dist inct, irregular in shape,
elongated, parallel to the posterior margin. Pallial line is indistinct. Internal margin bears ribs
confined to the areas where the external surface is sculptured , thus, leaving the middle part
smooth.

Remarks. - --The species Musculus (Musculus) ntannoratus (FORBES, 1838) resembles
the considered species G. coralliopltaga in being rhomboidal in outline but less convex than the
latter and also in its arched dorsal margin gently connecting with long, convex posterior
margin. Distinct ridge running posterodorsally from the beak is rounded in M. (M.) niarmo­
tutus compared to angular in G. coralliophaga. The posterior bunch in M. (M.) marmoratus
consists of 40-50 flattened, delicate ribs which are weaker than those in the anterior bunch.
Posterior ribs are weaker and thinner in M. (M.) marmoratus than in G. coralliophaga.

G. coralliophaga is allied with Modiolaria (Gregariella) neuveille COSSMANN and PEYROT,
1914, which is more elongated than the former species, with its posteroventral angle being
more acute. However, the similarity of these two forms is so striking that M. (G.) neuveille
may be treated as a. synonym of G. coralliopliaga.



MIDDLE MIO CEN E BIV,\ LVES FROM POLAND 29

The species G. coralliophaga (CJ1 EM N ITZ) has previously not been mention ed from the
Polish M iocene.

Strat igruphic range , - Middle Mio ccne (thi s paper) -.- Recent.

Genus Musculus RUDING, 1798
Subgcnus Musculus (Musculus) Ri)DI NG, 1798
Musculus (Musculus) conditus (M AYER, 1853)

1R67. Modiola condita MAYER ; HiiR NfS, 347-34R, pl. 4R: 3:l-c.
19.16. M odiolaria an condita MAYER ; F R Jf Ofl f RG, 194-195, text-fi g. 2.1.
1950. Musculus (Musculus) conditus MAYrR; M ERKLl N, 60-62, pl. 2:, 6-12.
1959. Modiolus i M usculus) conditus MAY ER ; Z H IZ HCH F.NKO, 222, pl, 13: 5- R.
1972. Mus culus conditus (MAYER, l R53) ; JAK UIIOWSKI , 68-73, text-pl , 3 : 1- -34, pl , 3 : 1- 33.
1977. Musculus conditus (M AYFl~, IR53); J AK lJlIOW SKI in JAK IJIlOWSKI and M USIAl. , R9 , pI. 5 : 7-8.

Material. - Rybnica I-I she ll, I1 valves; Rybnica 2- 4 valv es.
Dime nsions (in mm):

L H
MZ VIlI MI- -1596 5.0 4.0
Remarks. - Th e specimens of M. (M.) conditus from Ryhnica are entirely consistent with

th ose described by ]AKUDOWSKI (1972) from Korytnica,
T he species under consideration resembles very closely M. (M.) sorgenfreii A ND ERSON ,

1967 (A NDERSO N 1967, 112-113, text-figs 4-5) from the Lower Miocene of Northern German y ;
however, the two species are differently sculptured. The external surface of M. (M.) sorgenfreii
hears radial ribs assembled into two bunches separated by a narrow, middle area of the valve ,
ornamc nted with delicate concentric lines. The anterior bunch consists of 15-17 ribs, 7-8 o r
which run from the beak to the anterior margin; the further from the beak begin the remaining
ribs, the more posteriorly a rc they placed. The posterior bunch, with 23- 25 flattened ribs
beginning at the beak, is separated from the posterodorsal margin by a narrow area ornamented
with oblique wrinkles. The concentric lines are distinct in grooves, while poorly marked on rib s.

In turn, the shell of M. (M.) conditus is sculptured with radial ribs beginning 1.0 mm awa y
from the beak, the sur face near the beak being smooth . The anterior bunch consists of 7-10
wid e, sm ooth ribs sepa rated from one another with very narrow grooves, the latt er bein g
ornamentcd with stra ight, rounded lines, The anterior bunch of ribs is separated from the
po sterior one by a very narrow median area covered with delicate concentric lines. Th e posterior
bun ch includes 26- 28 rib s which a rc somewhat higher than those in the anterior bunch.

An other a llied species is lvI. (M.) caucasicus (ZHlZHCHFNKO, 1936). It has a small, slightly
co nvex shell , ova l in o utline (ZHI ZII CH ENKO 1959,224, pl. 13: 9). M . (M.) caucasicus differs
fro m M. (M. ) conditus in its beak being smaller and more anteriorly di splaced. However, th e
similar ity of th ese two forms is so striking that M. (M.) caucasicus was recognized by M ERKLIN

a nd NEVESSKAJA (1955: 98) as a synonym of M. (M.) conditus.
Str atigraphic range, - Middle Mi ocene ( FRIEDBERG, 1936)

Musculus (Musculus) biformis (REUSS, 1860)
(pI. 3 : 3a- b)

1831? M ot/ill/a navicula Nov. ; du Dois dt: M ONTP l RElJX, 68, pl. 7 : 17-20.
J860. Modiolaria biformis Ill. 11. sp. ; Rnuss, 239, pl. 4 : 3.
1867. Mo diolaria biformis Rw ss; H ORNES, 348-349, pI. 45 : 4a-c.
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1930. Motliolaria hiforniis REI1ss ; FR IWnr RG. 193-1 94. pl. 30: 0- 9.
1950. Modiolaria biformis Rr uss: KRA CII. 29li, pl , 2 : I.
1979h. ,'vlIlSCII/ IIS (M uscnlus) biformis (Rruss. IliW); .J.\K\ JI\() \ \, SK' in Jxx unowsx : and M USIAL. 86, pI. 2 : 17-I~ .

Material. - Nawo dzice - 9 valves; Rybnicn 2- 1 shell, 23 valves.
Dimensions (in mm) :

L H
MZ VIII MI-1 597 5.0 2.5
Description. - Shell is small, irregularly oval in outline, postcrovcntrally elongated, ine­

quilateral, with its posterior part accounting for R4 /~ of the shell length. Small prosogyrate
beaks prominently project above the stra ight dorsal margin. The latter gently passes into oblique,
slightly convex posterior margin. Short, very convex anterior margin gently connects with
long ventral margin which is slightly concave in its middle part. Ventra l margin makes an acute
angle with the posterior margin. Distinct, rou nded ridge run s from the beak posteroventraIly.
It is bent dorsally near the beak a nd vcntrally in the posterior part of the shell. Beyond the
ridge shell flattens abruptly.

Externa l surface is sculpt ured with delicate concentric lines and radial ribs. There are
8-10 fl attened ribs in the anterior par t of the valve and 50-60 in number in the posterior
one, the middle part being devoid of ribs. SmaIl, rectangular nodules are formed by intersection
of the ribs with concentric lines. Ornamented part of the shell is light-grey or light-beige in
colour, while the distinctly delimited smooth prodissoconch with straight ventra l margin is
white. Growth lines are clear.

Ligament is opist hodetic, placed in the shallow ligamental groove; the latt er is somewhat
shorte r than the dorsal margin. There are several dysodo nt teeth beneat h the beak. The whole
interna l marg in, except for the middle par t of the ventral margin, is crenulated, the largest
internal ribs being placed along the posterio r margin. Anter ior adductor muscle scar is small.
ovally elongated , while the posterior one is very large, oval in shape, elongated along the posterior
marg in.

Remarks. - The considered species M . (M.) bifo rmis is allied with M . (M .) marginatus
(E ICH WALD, 1830), the difference consisting in the shell shape and sculpture. Because of an
obtuse angle between its nearly straight dorsal margin and slightly convex posterior margin,
the shell of M . (M.) marginat us flattens gradually beyond the ridge, the posterior a rea being
thus large and triangular in outline. The ribs are wider in M . (M.) niarginatus than in M .
(M.) bifo rmis; they are frequently bifurcated near the ventral margin, which is never the case
in the latter species. The concentric lines are deeper and more distant one from another in
M . (M.) marginatus , the rectangular nodules being thus larger than in M . (M.) biformis.

The same differences separate M . (M.) bifornti s from M . (M .) sarma ticus (GATUEv, 191 6) ;
in fact, the only basis for establishment of the latt er species was its geological age which is con­
sidered by the present author as an obvious misunderstanding (see also FRIEDBERG 1936:
196, 198). Specimens from the Middle Mioeene were thus assigned to M. (M.) marginatus,
while forms from the Late Miocene were ascr ibed to M. (M.) sartna ticus. The only to express
a diff erent opinion was LAsKAREw (1 903, 58-59, pI. I: 21 -24) who established a new specific
name, submarginata, for specimens from the Middle Mioeene and followed HORNES (1867,
350, pl. 45: 6) in consideri ng the name marginatus to be ap propr iate for the Late Miocene
forms.

The species M. (M.) biformis differs also from M. (M.) tarchanensis (GATUEV, 1916), the
latter form being ornarncntcd with very wide ribs, sometimes bifurcated near the ventral margin,
and grooves which are narrow near the beak , but become as wide as the ribs near the ventra l
margm.

PR IEnIlERG (1936) supposed that the specimens from Szuszkowce described by du BOIs
de MONTPEREUX (1831,68, pl. 7 : 17-20) as M . navicula belong in fact to M . (M.) hi/armis;
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however, the available description has been so short and the figures so vague that he could
not state with certainty whether or not M . navicula is an older synonym of M. (M.) biformis.

Stratigraphic range. - Middle Miocene ( F R IEDBERG 1936).

Subfamily Modiolinae K EEN, 1958
Genus Modiolula SACCO, 1898

Modiolula phaseolina (PH IUPP I, 1844)
(pl. 3 : 2, 6a-b, 7a-b)

1881. Modiola phaseoliua PUl L. ; N YST, 164, 1878, pl. 17: 6a- -d.
1907. M odiola phaseolina PHI L. ; CE RlJI.u-f REI.L1, 104. pl, 7 : 10.
1909. Modiola phaseolina 1'1111.. ; C ERULU-TREI.L1, 193. pl, 23 : 10.
1950. Modioluria hoernesi Rsuss ; K OWAlEWSKI . 43.
1965. Modiolus (J'I1odio/lI/a) phaseolinus (PHILlPPI) ; N EVESSKAJA, 126-1 27, pl. 4 : 12-19.
1966. Modiolus phaseolinus (PIIILlPPI) ; T EBULE. 45, te xt-fig . 22a-b, pl, I : i .
1977. Modiolula phaseolina ( P lI ll.I P I' I, 1844) ; JAK IJUOWSK I in J AKIJUOWSK I and M usIAL. 89-91. text -pi . 5 : 1-17. pl. 5 :

9- 10 (CI/II/ SYII .).

Material. - Nawodzice - 3 valves ; Rybnica 1- 3 valves ; Rybnica 2-78 valves.
Dimension s (in mm) :

L H
MZ VlII MI-1599/ 1 13.0 R.O
MZ VIII MI-1599/ t 10.5 7.0
MZ VIII MI-1599/a 4.8 3.4
Remarks. - The specimens under study closely correspond to the descriptions and figures

referred to in the synonymy.
The species M. pliaseolina resembles Modiolus hitrnesi REUSS, 1867, in its outline but differs

from the latter in the hinge margin (R r uss 1867, 137-138, pI. 6: 2-4). The internal side of the
dorsal and hinge margins is smooth in M. hiimesi, which contrasts to M. phaseolina having
a dysodont hinge in form of oval, delicately lineated area placed beneath the beak, at a thickened
edge of the shell. Dysodont teeth are more distinct in young specimens of M . phaseolina than
in adult ones (pI. 3: 6b, 7b).

Ontogenetic changes in shell shape show the same pattern in M. hornesi and M. phaseolina,
Juveniles of both the species have long, regularly arched posterior margin making an obtuse
angle (120°-140°) with the straight dorsal margin; this connection becomes more gentle in
adults . During the shell growth, the small , prosogyrate beak becomes more swollen and more
prominently projecting above the dorsal margin. The shell length and convexity increase in
both the species faster than the shell height. It is thus obvious that the simila rity of M . hornesi
and M . phaseolina mak es it impossible to distinguish between them if preserved in form of casts
and molds because the delicat e but diagnostic details of the hinge are then never sufficiently
distinct.

Al though Rr uss (1867) and NYST (1881) had already emphasized that M. hiimesi and
M. pliaseolina are distinguishable from each other only by hinge details, all the smooth form s
of the subfamily Modiolinae from the Polish Miocene have been assigned to M . hiirnesi , even
though they are commonly preserved as casts and molds ; this is the case in particular with the
so-called Modiola-Ervilia layer (KRACH 1949, KOWALEWSKI 1950).

The species M. phaseolina was first describ ed from the Poli sh Mio cene (Monastyrz) by
JAKUBOWSK I (I 977).

Some of the Vienne se specimens attributed by HORNES (1867, 347, pI. 45: 2a-c) to Modiola
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hiirnesi may actually belon g to Mi phascolina. as HiiRNFS himself mentioned a crcnulatcd elevat­
ion beneath the beak.

S tratlgraphic range, - - Middle Mioccnc (Gi .nunr 1(45) -- Recent.

Modtolutn volliynica (FICIIWA LD , 1829)
(1'1. .1 : Xa- h)

1829. M odiola volhynica, n.; E IC II WAI Il, 2~7. 1'1. 4 : 17.
1851. Modiola volhyuira E IC IIWA!.D , 1:1\. 11 \ \ ' .-\1 D, 67---6S. 1'1. 4: 16-1 7.
1867. Modiola Letochuc Hi iRN. ; Hun x rs , 151- -15:!, 1'1. 45 : 7a---('.
purt. 1867. Mo diola volhynica E IC HWA I.IJ,; 1li'IRl'rS, 3.'i :!- 35.1. 11011 pI. <15 : S.
1903. Modio l« volhynica E IC HWALO; LA SKAIH:W. 56-SS, pI. I : 25 - :'! X.
1903. Modio la I.etochae M . H ORN.; L ASKAR EW , 57.
1936. Mo dio!a volliynica E ICH\\'. ; FRIEDIlERG, 191-1 93, pl. 30 : 1-5.
1959. Modiolus incrassatus d 'ORBIG NY var. buglovcnsis G ATUFV; Z II IZII OI FNKO, 220-22 J. pl . 22: 23-24 .
197·/. Modiolus buglovensis GAT UEW, 1916; VO !.KllVA, 2 1, pl . 15: 5.
197·1. Modiolus incrassa tus ORIl IGNY, 1844 ; Vll I.IWVA, 21-22. pI. 21: l a - -h, 2a- h.

Material. - Nawod zicc - 20 valves: Rybnica 1- 2() valves: Rybn ica 2- 2 valves.
Dimensions (in mm):

L H
M Z VIII MI -I (j()() 4.5 2.8
Description. - Valve is small-sized. convex, oval to bean shapcd in outl ine, incquil at eral.

with its posterior part accounting for 95 i:.of the valve length. Shell shape undergoes change s
in o ntoge ny. Specimens up to l .S mm long arc ova l in outline, relatively high (H/L~().6) . with
ventra l and dorsal margin s straight. the latt er being twice shorter than the former. Dorsal
mar gin makes an obtuse angle with the con vex posterior margin. Larger specimens, up to
5.5 mm in length . arc elongated, relativ ely low (H/L ~ 0.4-0. 5 ), with straight dorsal margin
approximating 2/3 of the ventral margin in length . The latter is somewh at conc ave or bears
a deep sinus in its middl e part. Weak gro ove run s from the small prosogyrate beak to wards
the sinus. Poster ior margin is relativel y shor ter than in juveniles: it connects gently with the
dorsal margin. Beak is more prominent and more strongly bent anteriorly than in juveniles.
it does never project above the sho rt. very co nvex anterior margin. Sharp ridge run s poste­
roventrally from the beak. If ventral margin is straight. the ridge is straight, too: if vent ral
margin bear s a sinus , the ridge is a rcuate. with convexity directed dorsully.

External surface of the valve is ornarncnt cd with very thin. densely spaced concentric lines.
White , smooth pseudoprodi ssoconch distinctly contrasts with the rest of the shell which is
beige in colour, with irregular white, radial belts. Growth lines are clear.

Ligament is internal, opi sthodetic, placed in a sha llow ligarnental groo ve which equal s
half the dorsal margin in length. Several dysodont teeth (commonly 5 in number) are placed
close beneath the beak: the y are irregular in shape. The whole dorsal margin is crenulatcd,
with thick notches.

Anterior adductor muscle scar is sma ll, transversally elongated, without any dorsally limitin g
buttress. Posterior adductor muscle scar is very large ; irregular in shape, placed very high .
Pallial line shows no sinus ; it is distinct, distant from the smooth ventra l margin.

Remarks. - The Middle Mioccnc specimens from Zalesce (Ukraine), indistinguishable
from those described herein , were. assigned by LASK AR EW (1903: 57) to Modiola letochae Hl)R­
NFS. The main difference between M. volhynica and Milctochae is in colour of the extern al surface.
Both the species are beige in colour, but M . volhynica has a white spot on the posteroventral
part of the shell, while M. letochae has white, radi al belts. In addition, the latter species has
more regular and delicate concentric lines than the former. The present author is of the opinion
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that the differences between M. letocliae HORNES, 1867 and M. volhynica EICHWALD, IR29,
are negligible and certainly do not reach the specific level.

The species M. volliynica is related to Modiolus incrassatus (d'ORBIGNY, 1844) [= M.
subincrassatus d'ORBIGNY, 1847]. In 1847 d'ORBIGNY changed the name of his species because
he discovered that DESHAYES (1830) had previously described other forms under the name
incrassatus. This statement was later confirmed by d'ORBIGNY (1852, 121, n° 2386), but unfor­
tunately it has been ignored by other authors. Consequently, specimens from Bulgaria, Austria
and USSR have been identified as M. incrassatus d'ORBIGNY, 1844.

When describing the holotype of Mytilus incrassatus, d 'ORBIGNY (1844, 477-478, pI. 5 :
8-11) did not give any information on the hinge margin. Consequently, this species was variably
treated. Some authors considered it to be synonymous with M. volhynica, others regarded
it as a distinct species. For instance, EICHWALD (1853: 67-68) included M. incrassatus to the
synonymy of M . volhynica; he stated that the crenulation of the anterior margin and the anterior
part of the dorsal margin is conspicuous in small forms, but weak in larger ones (22.5 mm
long). This statement was confirmed by HORNES (1867: 352-353) who described under the name
M. volhynica shells with the crenu1ated hinge margin, but at the same time figured shells with
smooth dorsal margin , with small dysodont teeth under the beak (HORNES 1867, pI. 45: 8).

HOERNES (1874,43, pl, 2: 14-17) identified specimens from Kishyniev (wherefrom M. in­
crassatus had been originally described) as M. volhynica EICHW. var. incrassata d'ORB. Th e
varietas incrassata differs from the type form in its thick, more convex shell. KOLESNIKOV
(1935) objected to identify Mytilus incrassatus d 'ORB. with Modiola volhynica E ICHW. He
distinguished between M. incrassata with smooth anterior margin and the anterior part of the
dorsal margin and, on the other hand, M. vo/hynica with both the margins being finely crenulated.
Surprisingly, however, KOLESNIKOV (1935) placed M. vo/hynica figured by HORNES (1867)
with its crenulated anterior margin, in the synonymy of M. incrassata (d'ORB.). A similar
error was committed by SVAGROVSKY (1971: 133-134) who accepted the distinction proposed
by KOLESNIKOV (1935) but nevertheless, attributed specimens with crenulated anterior margin
to Modiolus (M.) incrassatus (d'ORBIGNY, 1844).

The species Mytilus (Mytilaster) minimus POLl, 1795, from the Middle Miocene of the Loire
Basin (DoLLFus and DAUTZENBERG 1920, 381-382, pI. 38: 7-12) resembles M. volhynica
in its ornamentation and hinge construction . However, it differs from the latter specie s in its
shell being lower, with stra ight ventral margin, and with edge being less conspicuously bent.

Stratigraphic range. - Middle Miocene (LASKAREW 1903) - Late Miocene (FRIEDBERG
1936).

Order Ptcrioida NEWELL, 1965
Suborder Pteriina NEWELL, 1965

Superfamily Ptcriacca GRAY, 1847
Family Isognominidac WOODRING, 1925

Genus Isognomon LIGHTFOOT, 1786
Subgenus Isognomon (Isognomon) LIGHTFOOT, 1786

Isognomon Usognomony ciscaucasicus (DAvITASCIIV ILl, 1932)

1959. Perna ciscaucasica DAVITASCHVILI ; ZHIZHCHENKO, 232, pl. 13: 17-20.
1965. Isognomon ciscaucasica (DAVITASCHVILI). 1932; BAGOASARJAN . 69-71, pI. I : 10-14.
part, 1972. Isognomon radiatus (HiiRNFS, 1870); JA KUROWSKJ , 58-63, text-pl . I : 1-24, pI. I: 1-24, non pl. I : 25.

Material. - Rybnica I -I left valve.
Dimensions (in mm):

MZ VIII MI-160I
~ - Palaeontologia Polonica 47

L
1.5

H
2.0
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Description. - Valve is small, slightly convex, triangular in outl ine, strongly inequi lntera l,
with its posterior part acco unting for 87 % of the valve length. Oval-shaped pseudo pro dis­
soconch with central beak is distinctly distingui shed. Small, opisthogy rate beak slightly projects
above the straight dorsal margin which makes an obt use angle with the arched posterior margin ;
the latter, in turn, gently passes into the more strongly arched ventral margin. Very short
anterodorsal margin makes an acute angle (ea 60°) with the slightly concave anterior margin.
Distinct ridge run s ant eroven trally from the beak , which results in an elongation of the valve.
Valve becomes abruptly flattened toward the anter ior margin.

The external surface is covered with fine conce ntric lines.
Ligament is opisthodetic, multivincular . The first, triangular rcsilifer (re I) is placed at the

low, triangular cardinal area , beyond the beak.
Hinge in the left valve : small All is placed at the anterior pa rt of the straight hinge margin,

while narrow, lamelliform PI! occur s at its posterior part ; there is a shallow socket above All;
three vertical, very weak, provincular teeth of taxodont type occur at the lower part of the hinge
margin, between All and re 1.

Pallial line and adductor mu scle scars are indiscernible.
Remarks. - JAKUBOWSKl (1972) considered I. ciscaucasicus (DAVlTASCHWILI, 1932)

to be a younger synonym of I. radiatus (HORNES, 1867) in spite of distinct differences in orna­
mentation and shell shape between the holotypes of both these species. In the present author's
opinion, JAKUDOWSKl (1972) erroneously interpreted the lack of sculpture on the majo rity
of this specimens as caused by poor preservation state and abrasion of the shell surfaces. Th e
figures (JAKUROWSKl 1972, pI. I: 1- 25) show, indeed, well preserved specimens with even
th eir pseudop rodi ssoconch being sometimes visible. Undoubtedly, a vast majority of those
specimens belong to f . ciscaucasicus.

Stratigrapbic range. -- Middl e Miocene (JAKUBOWSKl 1972) - Late Miocene (Z HIZH­

CHENKO 1959).

Family Pectinidac RAFINESQUE, 1815
Genus Palliolum MONTEROSATO, 1834

Subgenus Palliolum (Delectopecteny STE\VART, 1830
Palliolum (Delectopecteny vitreum (GMELIN, 1791)

18970. Palliolum cf. vitreum (C HnlN .) ; S ACCO, 45.
1954. Palllolum vitreum C HEMN . ; K OROBKOV, 192, pI. 74: ) I.
1977. Palliolum (De/ectopecten) c f . vitreus ( GMELl N , ) 791); J AIW IlOWSK I ill J-I.KUBOWSK 1 and ]\l USI At.., 92-94, pI. 6 :

6-7 (CU IIl syn.) .

Material. - Rybn ica I-I left valve.
Dimensions (in mm):

L H
MZ VIII MI-1602 1.6 1.8
Description. - Valve is small, fragile, tran sparent , suborbicular in outlin e. Small , slightly

projected orthogyrate beak is situated at the midlen gth of the cardinal margin. Anterior ear
is large , ended with a right angle, while the posterior one is not marked off the disc.

The whole external surface is covered with fine, densely spaced radial lines intersected by
concentric lines. The latter become more distinct toward the ventral margin , where they are
ornamented with small nodules look ing like beads Oll a strin g. The concentric lines are more
closely spaced at the posterior ear than at the rest of the valve. Growth lines are clear. Ventral
margin is smooth.
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Remarks. - The investigated specimen from Rybnica is indi stinguishable from shells of
the deep-wate r Recent species Chlamys (Delectopecten v vitrea recorded by TEBBLE (1966)
off northern Scotland.

The species P. (D .) vitreum resembles P. (D.) simile (LASKEY, 1811) [= Pecten exilis
EICHWALD, 1850], the shell of which is a lmost smooth, ornamented only with very fine concen­
tric lines , without any beading typical of P. (D.) vitreum. The radi al lines are con siderabl y less
prominent in P . (D.) simile than in P. (D.) vitreum, and con spicuous only under the micro­
scope. The po sterior ear is large and distinctly marked off the disc in P. (D. ) simile. The large,
triangular byssal notch in the right valve is smooth in P. ( D.) simile, while provided with
ctenoidal teeth in P. (D.) vitreum.

Stratigraphic range. - Middle Miocene (JAKuBOWSK I 1977) - Recent.

Genus Chlamys RODING, 1798
Subgenu s Chlaniys (Aequipecten) FI SCHER, 1886

Chlamys (A equipec/en) malvinae (du BOIs de MONTPEREUX, 1831)
(pl, 4 : 5, 7, l Oa- b)

1831. Pecten Ma lvinae Nov.; du Bors de MONTPEREUX, 71- 72 , pl, 8 : 2-3.
1831. Pecten flavus, Nov. ; du B01S de MONTPER EUX , 72, pl, 8: 7.
1831. Pecten rectangulu s, Nov.; du Bors de MONTPEREUX, 72, pl. 8 : IO-I J.
1831. Pecten pulchellinus, Nov.; du B01S de MONTPEREUX, 70, pl . 8: 8.
part. 1850 . Pecten scabriolus m. ; E ICHWALD, 49, pl. 4: 6, non pl . 4: 4- 5.
part . 1853. Pecten scabriolus m. ; E ICHWALD, 63-66, pl. 4: 6.
1867. Pecten Ma lvinae DUROIS; H ORNES, 414-41 5, pl. 64: 5a-c.
1897a. Aequlpecten Malvinae (Duu.): SACCO, 16.
1897a. Aequipecten Malvinae var. acuticostulata SACC.; SACCO, 16, pl, 3 : 36-40.
1907. Pecten flavus DUB. + P. Ne umayri HI LD.; F RIEDDE RG, 34-35, PI. 2 : 9.
1907. Pecten flavus DUD.; F RIEDBERG, 32- 33. pl. 3: Ia-c.
1907. Pecten fla vus var. rectangulu s DUB.; FRIEDIlERG, 33- 34, pl, 3: 2.
1920. Pecten (Aequipecten) seniensis LAMARCK VUI'. assimilata MILLET; D OLLFUS and DAUTZENllERG. 416 , pl, 37 : 20 .

1936. Cltlamys (Aequtpecteni Malvinae D un.; FRIEDlIERG , 228-230, pl , 38 : 8- 11.
1939. Chlamys Malvinae D UBOIS; R OGER, 144-146, pl, 18: 2-6.
1956. Chlamys (A equipecteu) malvinae malvlnae (DUDO IS, 1831); T EJKAL, 54- 55, pl , 5 : 8.
1956. Chlamys (Aequipectel/) malv inae (DUBOlS), 1851, EAMES and Cox, 57.
1960. Chlamys malvinae (DuROJs); CSEPREGHy -MEZNERICS, 27-28, pl, 18 : 14-1 9.
1960. Chlamys f lava ( DUDOIS); CSEPREGHy-M EZNERICS, 29, pl , 19 : 7-8.
1960 ? Chlam ys diaphana (DUllClIS) ; CSEPREG Hy-M EZNERICS, 29- 30, pl. 19: 16-1 7.
1963. Chlamys malvinae (D UIIOIS); VENZO and I' ELOsIO, 151-152, pl, 51: 4- 4a .
1965b. Lyro pecten (Aequipecteny malvinae (D u no IS de MONTPEREUX, 1851) ; GLI BERT and VAN de 1'0EL, 26.
1979b. Chlamys (Aequipecten) fIavu (du Bo rs de MONTI'ER EUX, 1831) ; JAKUBOWSKI in JAKUBOWSKI and MUSIAl., 88,

pI. 4 : 1- 2 (cum syn.) .

Material. - Rybnica 1-1 2 valves; Rybnica 2-12 valves.
Dimensions (in mm):

L H
MZ VIII MI-1603/1 13.6 ]3.8
MZ VIII MI-1603/2 8.0 8.2
MZ VIII MI-1603/3 6.8 7.6
Description. - Shell is cquivalve, slightly convex, suborbicular in outline, equilateral.

Small, weakly prosogyrate beak slightly projects above the hinge margin, the latter being
some what concave in the right valve but straight in the left valve, Apical angle ra nges from
85° to 101°. no regular relationship being observed between this angle, shell size, and rib number
(see Table 4).
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T n b lc 4

Shell mea surements of Chlamys iAequipectenv malvinae
d u BOlS de MONTP ERElIX

Len gth Height

_. . 1.- _

A pical Rib

a ng le number

5. \ 5.6 S5 34
s.« 5.S 88 36

Lefr va lve 6.6 7.2 SS 40
7.4 7.4 93 29

14.5 15.0 101 36
---- - - - - - - - - - - . - -- - ----

6.1 6. 1 l)S 4 1
7.4 7.0 l)() 42

R igh t valve '.1 .3 9.5 'J2 36

13.5 13.4 I ll! 38
15. \ \ 6.2 S') 40

-~------ -~ ---- _._-- - . -- ----- --~---_. -

Ears are medium-sized. Anterior car in the right valve is ornarnented with 7-8 rib s, the
thickest and most prominently scaled one being pla ced near the hinge margin. The weakest
rib is that one located at the suture of the ea r and disc ; it is sepa rated from the remaining rib s
by a triangula r, flatt ened fasciola, covered with fine, densely spaced concent ric line s. Byssal
notch is not very deep. T here are 5 ctenoidal teeth at the prolongation of the ctcno lium. A nterior
ear in the left valve is sma ller than in the right on e. ornamented with 10 rib s with sca les formed
at the intersection of rib s and distinct con centric lines . Posterior ears in both th e valves are
smaller th an the ant eri or ones. T hey are ornament ed with 7 ribs eac h a nd ended with a right
angle.

External surface of the disc is covered wit h triangular, rounded, very distinct ribs. The rib s
are similar in both the valves, ranging from 29 to 42 in number. Growth stages are fairly distin ct
from one another.

Hinge is of isodont typ e, with the followin g formu la :

RV

LV

c.c.AIII

c.c .A I

c.c.AIV

c.c. AII

r

r

c.e .PI II

c.e.PI

c.c.PIV

c.c.Pll

(c.c. - cardinal crus ; A - a nterior ; P - posteri or ; I, II - inferior ; Ill, IV - superior)
Cardinal crura are distinct in both the valves. They are placed to the both sides of the trian­

gul ar resilifer , the la tter bein g divided by two lam elliform projections int o three tri an gular
parts. The biggest part , the median one, gives pla ce I'll!" the attachment of the fibr ou s, elas tic
portion of the resilium.

Hinge in the right val ve : c.c.AI is somewhat arched , more distinct than th e straight c.c .AllI
which is a lmost parallel to the hinge margin; c.c.PI and c.c.PIJI are straight, equal in length.

Hinge in the left va lve : c.c.AIl is oblique, approximating half the length of c.c.AIV which
is straight, parallel to the hinge margin; c.c. PH is oblique, approximating 2/ 3 of th e stra ight
c.c.PIV in length; anterior auricular crus is dist inct.
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Pallial line shows no sinus; it is di stant from the ventral margin . Adductor mu scle scar is
large, oval in shape, indistinct. Intcrnal rib s extend far inside the shell.

Remarks. - The specimens from Rybnica and from F RILDBERG'S colle ction (from Szuszko­
wee among others, which is the type locality) as well as the figure s given by the authors referred
to in the synonymy have permitted the investigations of the ontogenet ic changes in ornamentation
in Ch. nialvinac. The following developmental stages have been distinguished:
Ist stage - up to 3-4 mm in shell height: shell is smooth;
2nd stage - up to 6-7 nun in shell height: 29-42 tri angular ribs appear ;
3rd stage - up to 22 mm in shell height: concentric ornamentat ion appears, at first in form of
densely spaced, fine lines, V-shaped in gro oves, while weaker, rounded, sometimes scaled on
the rib s ; shells being more th an In mm high show straight , rarely spaced concentric lines, con­
spicuous only in grooves, while the ribs are smooth and more rounded than at the earlier stages ;
4th stage --- up to 40 mm in shell height: ribs divide each into a fascicle of 3 to (rarely) 4 riblets,
the medi an o r which is the highe st ; concentric ornamen tation is very prominent due to the scales
on the rib s ;
5th stage - over 45 mm in shell height: sca ly ribl cts arise in int crrib grooves.

Shell s of th e stage 3 have been attributed by the maj ority of a utho rs to Cli. flava, whil e shell
of the stages 4 a nd 5 have been ass igned to Ch. malvinac. Th e pre sence or absence of riblets
in gro oves between the rib s has been considered as th e criterion to distinguish between these
two species . According to this definition, Ch. flava could never be larger th an 24 mm in shell
height. HORNES (1867) , as well as FR IEDBERG (1936) sta ted that some ribs near the ventral
margin become flattened in the largest specimens of Ch. flaw , being suggestive of a tendency
to bifurcati on: the other rib s become subdivided each into the initial fascicle . The sa me authors
stated in their descriptions of Cli. malvinae that the secondary ornamentation (i.e. riblets)
a ppears close to the midheight of th e shell ; whereas the largest specimens described by HORNES
(1867) arc 46.0 mm high , those described by FRIEDBERG (1936) achieve 60.0 mill in height.

TEJKAL ( 1956) con sidered CII. flava to be a subspecies of Ch. malvinae because of the varia­
bility in ornamentation, rib number (28 to 42), and apical a ngle (82~ to 110°). According to
TEJ KAL, any secondary radial ornamentation is lacking in the subspecies flava, the adults of the
latter bein g smaller-sized than the adults of nialvinae. TEJKA L'S coll ection, derived from the
sandy sediments of K imberk (Czechoslovakia), included 171 specimens up to 16 mm high
assigned to Cli. malviuac flava , and 3 specimens 25 mm high , with riblets close to the ventral
mar gin , a ttr ibuted to Cli. malvinae malvinae.

The present a utho r is of the opinion that the absence of seco ndary ornamenta tion and the
sma ller shell size are juvenil e features. There is therefore little dou bt that Cli. flava represents
the imm ature form of Cli. tualvinac (du 801s). According to J.C.Z .N. a rt. 24'1, the latter name
should be retained .

The pre sent a utho r disagrees with WOOD (1850: 35-37) who claimed th at Ch. (A.) malvinue ,
and possibly the other species of Pecten established by du 8015 de MONTPEREUX (1831), namel y
flavus , pulchellinus and rectangulus, a rc younger synonymes of Ch. (A .) opercularis (LI NNE,
1758).The specimens figured by WOOD (1850, pI. 6: 2a-c) as P. opercularis ha ve 19-- 22 triangular
ribs each, separated with very narrow, plane grooves ; while the shell of Cli. (A.) malvinae
bears 29-42 rounded rib s. The rib sculpture, as figured by WOOD in P. opercularis , also makes
a difference from Ch, (A.) malvinae, but it closely resembles the sculpture of immature indi­
viduals of Ch. (A.) scabrella LAMARCK, 1819. Hence, HOR NES (1867: 414) was undoubtedly
mistaken when having included P. opercularis from WOOD'S paper in the synonymy of Ch.
(A.) malvinae.

Stratigrapbic range. - Ea rly Mioccnc (EAM LS and Cox IYSG) - Middle Miocene (ROGER
1939).
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Clilamys ( Acqllip cc/CII) scabrella ( LA MA RC K, 1819)
(p I. 3 : 9, p I. 4: la-s-h, 2a - b , 3a-b, 4a- b , 6a-b)

1882. Pecte n Niediwicdzk ii HI LIlIoR , 1101' 11 [o rnta; H u.uun, 25, 1'1. 3 : 1- 2.
1882. Pecten Lonutick i HI LliER , nova [orma; HI LBER . 25 , pI. 3: 3.

I 897b. Aequipcctcn (an Argopcctcn) scabrcllus (Lx .) et var. ; Sx c co, 24 - 28. 1'1. S : 1- 6, 1'1. 8: 12 var. [pfanoundufala

SACC. ], pl. 8 : 13-14 [var, planolacvis SACC.] , pl. 8: 26-.'2 [var. taurolacvis Sxcc. ], 1'1. 8 : 33-36 [var. tautog ibbula
SACC. ].

1907. Chlamys i Aequipcctcn) scabrella LK. sp. ; CERULLI-IRELLI , 92-93, 1'1. 5 : 17-1 8.
1907. PeClClI Romani! n. sp .; FRIElJHERli , 27-29, tex t-fig. 6. pI. 2 : 2a- b.

1910. Acquipecten scabr cllus l AM. et var .: SCHAFf ER, 33-.'4, 1'1.15 : 9-1 2, pI. 15 : 13-1 6 [va r . Bollcncnsis MAL], pI. 15 :
17-1 9, p I. 16 : I [va r. tuurolacvis Sxcco ], 1'1. 16 : 2-3 [var . inflate SCHAFF.].

1914. Chlamys (A equipeclclI) scabrcllu ( l AIVI\RCK); var, girondica no vo var.; COSSMANN and I' EYROT, 320- 322 , 1'1. 17:
18- 21.

191 4. Chlumys (AcquipcCICII) libcrata nov o sp . ; COSSMANN and PEYROT, 326 -328, pl, 17: 14-17.

1920. Pecten (A equipcc/cII) scniensis LAMARCK; DOLLFlJS a nd DAlJTZENIIERG, 411-417, pI. 27 : 8- 20 .
1932. Chlamys seniensis lAM. var, Lomnickii H ILII . ; FR IEDBERG, 52, pl , 3 : 2.

19.16. Pecten (Aequipcc lell ) scni cnsis Lam. et va r.; F RIED BERG, 220- 225, pl , 37: 3, pI. 37 : 9-10 [va r. Niediwiedzk i
HILB.] . 1'1. 37 : 5 - 8 [var. Lomn ick ii H H.Il.] , pI. 37: 4 [va r. bollenensis MAY.] .

1935. Chlamys seniensis lAM.; F RIEDBERG, 10.

1939. Chlamys scabrella lA~I"RCK ; ROGER , 104- 107 , pl. 12: 8, 9, 9a, 10, lOa , pl, 13 : 3-12.
1945. Pecten (A cquipcCICII) scnicnsis LAMARCK, 1819; G LlBERT, 72-73, pl. 36: 6.

1950. Pecten iAcquipecten) scabrcllus LAMARCK: H EER (NG, 13, pI. I : 2 1, p l. 2: 24 , 27, 28, 30 .

1957. Cltlamys scabrella ( l AM.) var, lomnick li ( I I ILB.); KRACH, 345 , pl. 49: 4-5.

1959. Chlamys (Acquipccten) scnicnsis (LAMA RCK, 1819); A NDERSON, 98-99, pl. 14 : Sa-b.

1960. Chlamys scabrella (LAMA RCK) et subspec ies; CSEPREGIIY-MEZNERICS, 20-21 , pl, 12 : 2-20, pl, 14 : 3-15 [Ch.
s. lotnnick ii (H ILBER)], pl. 14: 16-21 [Ch. S . nicdiwiedzkii (HILB ER)].

1%2 . Chlamys scabrclla LK.; BONI a nd SACCHI V IALLI, 98- 109, pI. 13: 4 , 8, 9, I I , 18.

1963. Chlamys scabrclla ( lAMARCK); TAVANI a nd TONli IORG I , 16, pI. 6: 4 , pl . 7: 3, pI. 9 : 6, pI. 10 : I , 3-6, 1'1. 11 : 2.
1972. Chlamys iA rgopccten) SCll iCIISis (lA~lARCK), 1819, CAPRUTTI , 59, p l, I : 3.

1974. Chlamys (Aequipecten) SCll iCIISis (LMIARCK, 1819) ; MALAl fSTA, 47-48, pl. 3: 6a-b.
1976. Ch/UIII)'S tAcq uipcctcn) seniensis (Lx .): BRAM IlILLA , 100 . p I. 25: 3-4.

1977. Clilamys (Aequip(X lell) scabrella ( lA MARCK, I llI 9) ; J AK UBtlWSKI ill JAKUllu wsKI and M usIAL, 95. p I. 8 : 1-4.

1<)79a. Chlamys (Acquip e'C'lell) scabrclla scabrclla (LAMA RCK, 1819) ; J AK UIlOWSK I i ll JAKUIlOWSKI an d M us IAL, 55 ,

pl. 3 : 2.

Material. - Rybnica 1-39 valves; Rybnica 2-1 shell, 32 valves.
Dimension s (in mm) :

L H A
l'vIZ VIII l'vIl-1604/ r 38.5 36.0 108°
MZ VIJI MI-1604/~ 27.5 26.0 103°
l'vIZ VIlI MI-[604/a 25.0 24.5 101 °
MZ VIII MI-1604/, 23.0 23.0 107°
MZ VIII MI-1604/5 16.5 15.5 108°
MZ VIII l'vIl-1604/ 6 9.0 10.0 91°
Description. - Shcll is ineq uivalve, the right valve being more convex than the Icft one.

Valves are inequilateral , their somew ha t concave po sterodorsa l margin is longer than the straight
antcrodorsa l ma rgin . Small , orthogyrate beak slightly projects a bove the hinge margin which
is stra ight in the left val ve, whil e somewhat concave in the right one. In small forms, the beak
is weakly prosogyrat e. Apical a ngle ranges from 91° in smaller forms up to 109° in large forms,
but commonly equals 98°-100°. There are 5 riblets and small triangular fasciola at the anterior
ca r of the right va lve. Both the fasciol a a nd the ribletcs are o rna mented with den sely spaced
concentric lines forming fine scales on the riblets, Four ctenoidal teeth are placed in a shallow.
tri angular byssal notch ; the ctenolium is very distinct. Posterior car of the right valve is somewha t
concave a t the base. It is ornamentcd with 8 ribl ets bea ring scales; how ever, the latter arc
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wea ker than those on th e riblets a t the a nterior car. Anterior car of th e left valve bears 6 riblet s,
two of which, p laced close to the suture line of the ear a nd disc, are covered with distinct, densely
spaced sca les. Po sterior ea r of the left va lve, smaller and less co ncave at the base th an the anterio r
one, is ornamented with 5-6 wea k riblet s.

External sur face of the disc in sculpt ured with 14- -1 8 rounded ribs and 2-7 delicate riblets
p laced near the do rsa l margin. Rounded grooves a re as wide a s the ribs. Concentric lamellae
in the grooves a re straight or bent to wa rd the ventra l margin. Th ey are more clo sely spaced
on the ribs than in th e grooves. The tops of the ribs are sm ooth or orname nted each with one
ro w of sca les slop ing toward the ventra l margin (pI. 4 : 3b). Some 15 mm fr om the beak, a t a cer­
tain gr owth stage, th ree rows of sca les appear on the rib s. An other row of sca les appears some
20 mm from the bea k, at a furt her grow th stage. In some specimens, subseq uent rows of sca les
appear du e to a modi ficati on of the outline of con centric lam ellae, without a ny speci fied relation
to the gr owth stages. The ribs become almost rectangular in cr oss secti on when the seco ndary
ornament ation appears on th eir surface (pI. 4: 4b) which ta kes place earli er on the right valve
th an on th e left o ne. Large specimens, 37- 40 mm high , have ribs each with 7 rows of scales
near the ven tral ma rgin (pI. 4: ob), th e lat eral rows bein g very weak. In such a large specimens,
additional riblct s appear in grooves near th e ventra l margin. T he first two additional riblets
are placed close to the mai n ribs , the th ird one appears in th e middle of th e groove. G ro wth
stages a re very di sti nct.

In the right valve hinge consists of two pai rs of cardinal cr ura; c.c .AI and c.c .PI are very
oblique, th eir length being equal to 1/3 of the ear length; c.e.AII r and c.c. PIlI are straight ,
parallel t o the hinge margin , a nd almost as long as the latter.

In the left va lve the hinge consist s a lso of two pai rs of cardi na l crura ; c.c.Al l and c.c.Pll
a rc very obliq ue, subpara llel to th e margin of the resilifer , th eir length being equal to 1/4 of
the ear len gth ; somewha t oblique c.c.A IV and stra ight c.c .PIV are subequal to th e ea rs in length.

There arc two distinct anterior a ur icular cru ra a nd a weak er posteri or a uricular crus o n
th e left valve, while th e righ t va lve bears only the poster ior auricular crus. Adductor muscle
sca r is la rge, ova l in shape, and very distinct.

Remarks. - Discussio ns on variability of Chlamys scabrella (LAMARCK)and on esta blishment
of its type form arc everlasting. DOLLFUS and DAUTZENBERG (1912) claimed th at th e two spe­
cific names seniensis a nd scabrellus were app lied undoubtedly to two forms of a single species
which should be named, according to the pr iority rule, seniensis , as thi s name had been mentioned
by LAMAR cK at the first place (LAMARCK 1819, 182-183, n° 20). T he name scabrella however,
is more widespread and refers to the form found m or e freq uently, which was the base for
BON I (1935), ROGI:R (1939) , and Born and SACCHI VIALLI (1962) to recognize it for valid.

l llLBER (1882) described from th e Polish Miocene two new species, P . lomnickii and P . nie­
dzwiedzkii. DOLLFUS and DAUTZENBERG (1912) doubted whe ther th ese species are rea lly inde­
pe ndent and co nsidered them to be morphologica l form s of P. scabre llus.

The present aut hor's opi nion is tha t two species P. lotnnickii H ILBER a nd P. nicdzwiedzkii
H ILBER represent in fact subsequen t stages in the ontogeny of Ch. (A.) scabrella. P. lotnnickii ,
characterized by weak concen tric ornamentat ion and secondary rib let s near the ven tral ma rgin ,
is here considered to present juvenile stages. P. niedi wiedzkii , in turn, is characterized by di stinct
concentric orname nta tio n (scales on ribs) and secondary ribs beginning in th e m iddle of the
va lve height. It is not eworth y tha t specimens identified as Cli. s. var, Ioinnickii have never been
la rger tha n ea 20 mm in height , while specimens attributed to CIt. s. var. niedi wiedzkii have
been 35 mm - 40..mm hig h, but never less than ea 20 mm (1). These morphologic vari eties of
CIt. (A .) scabre lla were rai sed by so me aut ho rs to the subspecific level (CSEPREGHy-MEZNE­
RICS 1960, JAKUBOWSKI 1977).

S tratigraphic range. - Early M iocene (DOLLFUS and DAUTZENBERG 1912) - Pliocene
(ROGER 1939).
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Chlamys (Aequipectcns aff. ze11011is COWPER-REED, 1935
(1'1. 4: JI )

1939 ? Chlamys zenonis COWI' ER-REW; ROG ER, 133-1 35, pl. If! : 3-5.

Material. - Rybnica 1- 5 valves.
Dimensions (in mm):

L H
MZ VIIl ivlI- 1605 13.0 13.0
Description. - Valve IS slightly convex, suborbicular in outline, slightly inequilateral ;

posterodorsal margin is longer than the anterodorsal onc. Small, orthogyrate beak is placed
at the midlength of the straight hinge margin. The cars are preserved only on the left valve;
the anterior one is provided with indentation at its base, while the posterior is ended perpen­
dicularly.

Externa l surface of the valve is covered with 20 narrow, triangular ribs, one of which,
placed near the suture of the ear and disc, is narrower than the others. Grooves are wider than
the ribs, sculptured with straight lamellae which are spaced more sparsely than on the ribs.
Distinct scales are formed on the ribs by the ventrally bent lamellae. At the rib base weak slates,
para llel to the ribs, are formed. Anterior ear is scultpured with 6 ribs, the upper three of which
are wider, more spa rsely spaced, and bear weaker scales than the remaining ribs. Posteri or
ear is covered with 5 ribs; the width of the grooves in between decreases toward s the hinge
margin. Concentric lamellae arc distinct on both the ears. Scales on the ears are more prominent
than tho se on the disc surface. The intern al surface of the ears is partly damaged. Preserved
arc : cardinal crura c.c.AIV and c.c.PIV , one posterior auricular crus and two anterior auri cular
crura.

Remarks. - The investigated specimens from Rybnica are almost entirely consistent with
the Pliocene species Cli . zenonis presented by ROGER (1939), except for the ornamentation of
the ears . The specimens from Syria, described by ROGER ( 1939), as well as those from the Plioce­
ne of the Cyprus described by COWI'ER-REED (1935;fide ROGER 1939) have their ears sculptured
with 8-10 delicate ribs each, except for the anterior car in the right valve bear ing 5 coarser
ribs.

The specimens from Rybnica resemble Ch, (A.) radians NYST, 1939, in the number, shape
and ornamentation of the ribs, but differ from the latter in shape of posterior car , number
of ribs on the posterior car (5 instead of 8- 10, respecti vely), as well as in absence of fine, oblique
lines on the margin al part of the valve.

The form under discussion is also similar to Ch. (A .) opcrcularis (LINNE 1758), especially
to its variety lateocostata MONTEROSATO, the shell of which, however, shows more rectangular
ribs, covered with scales weaker than in the former species. Furthermore, Ch. (A .) opercularis
has its posterior ca r in the left va lve oblique and nearly twice shorter than the anterior car ,
the surface of the former being covered with densely spaced, line riblets ; while the specimens
from Rybnica have their ears subequal, stra ight, sculptured each with 5 wide ribs.

Stratigraph.ic range. - Middle Miocene (this paper).

Subgenus Chlamys (Flexonccten s SACCO, 1897
Chlaniys (Flexopecten) scissus (FAVRE, 1869)

(pl. 4 : 8-9, 1'1. 5: l a- b, 2- 4, 5a-b, 6- 10, pl, 6: 1- 2, 5-6, 9- 101

1869. Pecten SciS.\I IS E. F AV IUi ; F AV RIi, 152, pl, 13 : 9.
1882. Pecten scissus E. FAVRE; H ILDER, 21, p l. 2: 11- 15.
1882. Pecten scissoidcs HI LlIER. nova forma ; HI LUER. 21, pl , 2: 19- 20.
1882. Pe cten sub-scissus l llLUER, nova fo rma; HI LUER, 21, pi. 2: 21.
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1882. Pecten Wulk ae H ILBER, 1I00'a [o rtna; HILliER, 22, pI. 2: 24-26.
\ 882. Pecten Wulka c-fo rmis H ILliER, nova fo rma ; HILliER, 22, pl, 2: 27.
1882.1 Pecten posthumus HILliER, 1I01'U for ma; H ILBER. 22, pI. 2 : 33.
1882 . Pecten (Ch/umys) Wolfi HILliER, nova forma; HILliER, 28. pl. 3: 14-1 5.
1882. Pecten tPseudoamussiumi rcsurrcctus HILliER, II Ol 'a fo rma; HILliER, 29-30, pl, 3: 18.
1882. Pecten ( Pseudoatnussiumi Richth ofeni H ILIlER, 1I0 1'l1 forma ; H ILBER, 30, pl. 3: 19, pl. 4 : I.
part. 1902. Pecten Neumayr i HI LII. ; S IMIO:-.i ESCU, 10-11 , pl. 1: 5.
1932. Cltlatnys ( Flexopecten) all. flcxuosa POLl var. plioparvula SA CCO ; F IUE VIlERG , 55, pl, 3 : 7-8.
1932. Chlamys (Flcxo pectem scissa FA VRE et va r .; F R IEDBERG , 55-57 [var. Wulkae, var. wulkucformis I.

1932. Chlamys t Flcsopectcn) rcsurrccta /-II LII.; F R IEDIIERG, 57.
1936. Chlamys (FlexopcctclI) rybniccnsis F R IEDII. ; FR IEDBERG, 235-236, pl. 39: 11-1 5.
1936. Chlamys (Ftexo pcctca) scissa FA VRE et var. ; F R JEDIlERG, 236-240, pl. 39: [6- 20, pl. 40 : 1- 2, 1'1. 40 : 3- 5 [va t.

Wulkac HILB.I. p l, 40 : 6 [var, wulkucform is HI LB.].

1'.136. Chkunys (F1exopectel/) Wolfi /-II Lll. ; FRIElJIIERG , 246- 247, pl . 41 : 5-8, p l, 42: I.
1938. Chlantys rybniccnsis F R IEVIl.; F R IEDIIERG , I I.
1938. Chlamys scissa FAVR E va r . Wulkae HlLII. ; FRI ElJIIERG . 12.
1939. Chlamys Wol/i HILliER ; R OGER, 193-1 94, pl, 19: 21-22, 22a.
1939. Chtamys scissa F AVRE ; R OllER, 187-1 89, pl. 19: 7-1 6.
1939 . Chlamy» rybuicensis F R IEDIIERG ; R OGER, 199-200, text-fig. lOO.

part. 1945. Pecten iPallium) lilIi P lJSCH [=1'. Iamai N YSTI ; G LIII EHT, 73- 77, pl, 5: l a- j .
1957. Chlamys scissa F AVRE et va r . ; K RACII , 330-335, pl , 45: 1-4 [var, richthof cni ( 1I ILII.) ], pl, 45: 5-7, 9, pl, 46:

I, pI. 49 : 3 [var. wulkue ( H ILB.) ] .

1960. Chlantys scissa ( FAV RE) et subspecies; CSE PREGIIy- MEZNERICS, 34, pl. 32: 8, pl, 35 : 1- 6 ICh . s. scissa FAVREI,

pl. 35: 7-9 ICh. s . wulk ae HILliER] .

I'./GO. Chlamys (Mal/llflectm ) lilIi va r , scissa ( F AVRE 1869) ; K OJUMVGI EVA in K OJUr.W GI EVA and SIRAC III M IROV, 72,
pI. 25: 4-5.

I'./GO. Chlantys (Mallllpectell) wolfi ( H ILBER 1882) ; K OJUMDG IEVA i n K OJUMDGIEVA and S TRACHIMIROV, 72, pl. 25: 6.
1962. Chlamys scissa (FAVRE) et var.; W OZNY, 292. pl. I : 2-3, pl. I : [ [var. rich thofeni ( HlLB.) ].

1967. Chlamys sc issa ( F AVR F.) e t subspecies ; K RACII , 21 6-219, pl. 6 : 13-1 7 [Ch . s . sc issa (FAVRE)]. pl. 6: 10-1 2, 18-19
[Ch. s. wulk ac ( /-I ILIl.) ]. pl. 6: 20-21, pl. 7: 8-11 [Ch . s , resurrccta (/-I ILII.)], pi 7: 1-7 [Ch. s. richthofeni ( H ILII .) I,

pl. 7 : 15- 16 ICh, s. 1I'01/i ( /-IILII.) I.

1977. Pscudamussimn scissa wulk ac (HI LliER, 18:\2); J AKU\lOWSKI in JA KUIlOWSKI and M USI AL, 92, pl. 7 : 2-6.
pa rt , I979b. Cltlamys (Chll/IIIYs ) k ncri (III LDER, 1882) ; J AKUIIOWSKJ in J AKUBOWSKI and M USIAL . 87-88, pl, 3 : 8-1 2,

14-15.

Material. - Rybnica 1- 38 va lves ; Rybn ica 2- 130 valves ; Swiniary - 70 valves.
Dimensions (in mm):

M Z VII r MI-1606/ J

MZ VIII MI-1606/z
MZ VIIl MI-1606/a
MZ VIII MI-1606/ ,
MZ VJJr MI-1606/n

MZ VIII MI-1606/6

MZ VIiI MI-1606/ 7

I\1Z VIII MI-1606/ s
MZ VHr MI-1606/v
MZ Vf1I MI-1606/1()

MZ VIII MI-1606/u
MZ viu MI-1606/12

MZ VIll MI-1606/13

MZ VIa MI-1606/14

MZ VIII MI-1606/l 5

MZ VIII MJ-1606/18

MZ VIII MJ-1606/11

MZ ViII MJ-1606/18

L
43.5
41.0
31.0
29.0
17.0
16.5
13.0
13.0
12.6
11.0
10.8
10.0
9.5
8.2
7.5
7.0
6.8
6.5

H
43.0
40.0
33.0
3 1.0
16.5
16.5
13.5
13.0
13.0
11.5
11.0
10.5
10.0
8.6
8.0
7.2
7.0
7.0
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Remarks. - The abun dan t and well preserved mate rial from Rybnica supplemented with
material from Swiniary (coIl. W. J. PRZYBYSZEWSKI) has allowed to recognize the species
Chlamys (Flexopecten) ry bnicensis FRIEDBERG, 1936 for immature stages of Ch. (F.) scissus
(FAVRE, 1869). In fact, theobserved variation in apical angle (90"-120°) and ornamentation
much exceeds the range given by FRIEDBERG (1936) in the diagnosis of Ch. (F.) ry bnicensis .
It concerns the number and width of rad ial ribs, as well as the conspicuou sness of concentric
ornamentation. Th us, the following species establ ished by H ILBER (1882) should be treat ed as
morphological varieties of Chlaniys (F.) scissus, connected with transitional forms: Pe ct en
scissoides, P. resurrccta, P . richtliofeni , P. wulkac, P . wulkacfo rniis, and P. wolfi,

A similar, but not identical , patt ern of variability in Cli. (F.) scissus was described by
GUBERT (1945), KRA CH (1957, 1967, 1968) and WOZNY (1962); nevertheless, KRACH (1967)
con sidered the particul ar morphotypes as distinct subspecies of Ch, (F.) scissus.

Still another pattern of ornamentation variability was described by SIMIONESCU (1902)
who demon strated that 3 out of Hilber's forms, i.e. P. wolfi, P. neumayri, and P. kn eri, are in
fact morphotypes of a single species which should be named, according to S IMIONESCU, P. neu­
tnayri. JAKUBOWSKI ( 1977) confirmed that conclusions, but proposed , for unkn own reasons,
the name Cli. kneri instead of Ch. neutnayri,

A conti nuous variation in orna menta tion, thc interrelationships among various shell para­
meters being constant, has a lso been reported in other species of the subgenus F1ex opecten ,
e.g. a.. (F.) tigerinus (M ULLER, 1776), a.. (F.) flexuous (POll , 1795) and a.. (F. ) islandicus
(M ULLER, 1776) (see GLIBERT 1945, KRACH 1967), and also in various species of the Recent
Pacific counterpart of Fle xopecten, namely the subgcnus Swiftopccten HERTLEIN, 1936 (SI­
NELN IKOVA 1975).

Stratigraphic range. - Middle Mioccne (FRIEDBERG 1936) - Late Miocene (GLlBERT
1945).

Genus Pecten MULLER, 1776
Subgenus P ecten (F1abellipecten) SACCO, 1897

Pecten (Flabcllipect eni subarcuatus TOURNOUER, 1874
(pl. 3 : 4a- b)

1879. Pecten S tyria cus HI LII. ; H ILHER , 40-41, pI. 6: 13-1 5.
1920. Pecten subarcuatus T OURNOlJER; D OLLPUS and D AUT ZENIJERG . 401-403, pl. 36 : 1- 6.
1928. Pecten subarcuatus TOUR N . var. styriacu HI LBER ; K AU1 SKY, 248-249, pI. 7 : 10.
1943. Pecten Fuel/si FONT. ; STRAUSZ anti S ZALA I, 121, 1'1. I: 38, 40, 43.
1954. Pecten subarcuatus styriacus H1 LIJER ; C SEPREU Hy- MEZNER ICS, 71, pl. 9: 14-1 5.
1960. Pecten fu chsi styriacus HILliER ; CS EPREG HY- l'vlEZNE RICS, 11, 1'1. 3: 5, 12.
1965b. Pecten (s. s.) subarcuatus styriacus HI LliER, 1879 ; GLlDERT and VA N tic P OEL, 21.

Material. - Rybnica 1-1 left valve.
Dimensions (in mm):

L H
MZ VIII MI-1608 10.0 10.0
Description. - Valve is small, concave, almost orbicular in out line. Small, orthogyrate

beak is placed before the valve midline and slightly projects above the straight hinge margin.
Apical angle equals 100°. Ears are subequal, the anterior one, ended perpendicul arly, being
somewhat smaller than the posterior which is cut obliquely.

External surface is ornamented with 21 smoo th, triangular, rounded ribs, separat ed from
one another with wider, flattened grooves. Three marginal ribs are weaker and narrower than
the others. The ears are devoid of ribs. Gro wth stages are distinct.
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Hinge is of isodont-type. Only upper cardinal crura, i. e, c.c.AIV and c.c.PIV, are distinct ,
because of poor preservation state . They have form of straight lamellae, parallel to the car­
dinal margin , their length approxima ting 3/4 of the ears in length. Auricular crura are distinct ,
the posterior one being somewhat longer than the anterior. Pallial line shows no sinus; it is
distant from the costate ventral margin. Adductor muscle scar is indistinct.

Remarks. - The species under discussion shares many features in common with immature
individuals of P. (F.) besseri Andrzejowski, 1830. It ditTers from the latter in its smaller apical
angle (100° and 130°, respectively), less round ed ribs, and ornamentat ion characteristics. The
external surface of the left valve is ornamented with 20- 21 ribs in P. (F.) besseri, covered with
densely spaced concentric lamellae which are arched on the ribs as well as in the grooves towards
the ventral margin (FR IEDI.l ERG 1907, 36- 39, pl. 3: 3-5). The left valve of P. (F.) subarcuatus
is covered with 16-21 ribs; its concentric ornament ation is weaker than in P. (F. ) besseri,
or it is lacking at all (CSEPREGHY-M EZNER lCS 1960). The similarity of these two species is
striking enough to explain many mistakes in identification of small individual s of P. (F.)
subarcuatus and P. (F.) besseri.

For example , some specimens without concentric ornamentation derived from the Viennese
collection assembled by M. HORNES (1867: 404-406) and attributed by him to P. besseri
belong, according to SfEBER (1955), to P. subarcuatus sty riacus (H H.BER, 1879). DOLLFUS and
DAUTZENDERG (1920: 401-403) included the specimens from Podhorce, which HILBER (I882,
30-31 , pI. 4: 3-4) had identified as P. besseri, to the synonymy of P. subarcuatus.

The form P. bcsseri illustrated by DEPf:R ET and ROMAN(1910, 121, text-fig. 52) is, according
to KAUTSKY (1928: 248-249), indistinguishable from P. subarc uatus var. styr iaca, The latte r
is, in KAUTSKY'S opinion, an intermedi ate form between P. (F.) fuchsi FONTANNES, 1878,
which it resembles in its outline, and P. (F.) subarcu atus, with which it shares the beak shape
and valve convexity. The similarity of P. (F.) fuchsi to P. (F.) subarcuatus is so striking, that
Ivoi.xs and PEYROT (1900) treated them as a single species, named P. su barcuatus, according to
priority rule. P. (F.) /ifchsiwas considered by TOUR NOUER (fide IVOLAS and PEYROT 1900: 183)
as a Redonian (Late Mioccne) variety of P. subarcuatus, DOLLFUS and DAUTZENBERG
(1920: 401-403) in turn , claimed that P. fuchsi described by DEPERET and ROMAN (I907,
pl. I: 7, 10) doubtlessy represent P . subarcuatus.

The investigated specimen of P. subarcuatus from Rybnica is entirely consistent with the
specimen figured by DOLLFlJSand DAUTZENfl ERG(1920, pl, 36 : 3), while the remaining specimens
from Pontlevoy (DOLLFUS and DAUTZENBERG 1920, pI. 36 : 1-2, 4) are more flabelliform in
shape, of the same apical angle, due to their concave dor sal margins. The same features make
a difference between the specimen of P . (F.) subarcuatus from Rybnica and P. styriaca H ILBER,
1879, as described from St. Florian, Austria (H ILllER 1879, 40-41 , pl. 6: 13-15).

Stratigraphic range. - Middle Miocene (DOLLFUSand DAUTZENllERG 1920) - Late Miocene
(lVOLAS and PEYROT 1900).

Fami ly Plicatulidae WATSON, 1930
Genus Plicatula LAMA RCK, 1801

Subgcnus Plicatula (Plicatulai LAMAR CK, 1801
P licatula tPlicatulav stria ta DEFRANCE, 1825

(p I. 7: la- b, 4)

1914. Plicatulu rupcrcllu D UJAI\lJI N ; COSS MANN and I' EYRU I', 374-375, pl. Ill: 23, 1'1. 20 : 9- 13.
1920. Plicatula stria/a D EFRANc E; D OLLFUS and D Au TZ ENRERG , 458-459. pl. 40: 3-10.
1936. Plicatula ruperellu D UJ.; F R IED RERG, 206-207, pl. 31: 8- 14.
1'1656. Plicutula striata D U RANCE, 1826; G LI UEIlT and VA t>: de P OEL, 46.
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Material, - Rybnica 1- 23 left valves; Rybnica 2- 1 Icft valve.
Dimensions (in mill) :

L H
MZ V III M I- 1609/ , 10.0 14.0
M Z VIII MI-1 60l) /~ 6.5 8.0
Remarks. - The investigat ions of COUFFON (1 90J, fide DOLLFus and DAUTZENBERG 1920)

and SACCO ( 1898) allowed DOLlXUS and DA UTZENBERG (1920) to recognize the following
specific names for synonymous : Pli catula niiocaenica MICIIELOTTI , 1847 ; P. striata DEFRANCE,
1825 ; P. rugulosa MI LLET , 1854 ; and P. ruperclla DUJARDI N, 1835. According to priorit y rule,
the species should be named P. striata.

The specimens from Rybnica closely correspond to the fi gures and descriptions referred
to in the synonymy.

The left valve changes in shape during ontogeny. Juvenile valve is suborbicular in outline,
with short dorsal margin , above which small, acute beaks project. Adult valve, in turn , is
rather fl att ened, ova l-shaped (height > length), slightly posterovent rally elongated, with small,
opisthogyratc beak which does not project above the short and straight dorsal margin. The
hinge also changes during ontogeny; it consists of two very narrow and projecting crura , which
are tran sversally furrowed on the internal side of the triangular resilifer. Crura are strongly
divergent in ju veniles (pI. 7: 4) while nearly parallel to each other and perpendicular to the dorsal
margin in adults (pI. 7: la). Two ridges simulating the second pair of crura arc placed near
the resilifer, being parallel to its edge. Small specimens have these ridges nearly as prominent
as the prope r crura .

The species P. (P.) striata is allied with F . (P.) niytilina (PHI LlI'PI, 1836) from which it
differs in shell sculpture. The external surface of the shell of P. (1'.) mytilina is orna mented
with irregular concentric lamellae and irregular radial folds, the number of which increases
durin g ontogeny. Valves 7.0 mm high are ornamented with 6-8 folds each , beginnin g at the
midhcight (see FRlEDBERG 1936 : 207-208), while valves 13.0 mm high are covered with 15-1 8
folds each. Small specimens of F. (P .) niytilina have their concent ric lamellae distinctl y imbri ­
ci ted near the ventral margin , the lamellae forming tubul es in some larger specimens (sec
HC1RNES 1867, pI. 67 : 5). In turn , the external surface of the shell of P. (F.) striata is finely granu­
lated and sculptured with distinct , narrow, radial ribs ; the ribs are scaled by inter sect ion with
irregular concentric lamellae.

Stratigraphic range. - Early Miocc nc (DOLLFUS and DAUTZENDLRG 1920) - Middle Mio­
CCIl C (FRIEDBERG 1936).

Superfarnily Anomiacea RAFINESQUE, 181 5
Family Anomiidae RAFINESQUE, 1815

Genu s Pododesmus PJ-IILIPI'I , 1837
Subgenus Pododesmus (Hetcranomkiy W1 NCKWORTH, 1922

Pododesnius (Ueteranomiai squamulus (LINNE, 1758)
(pl. 6: 3- 4, 7)

IS; O. Anomiu aculcutu 1\1 OLLLR; WOOl>, 2-3, pl, I : 2a- b.
1881. Anomia cphippium, L IN. , et var.; NYST, 142- 143; 1878, pl , Ill : 3a- 1.
I!l82. [AI/ omia epliippiutn L INNE) var. squatnula LI NNE; B u c Qu OY et al., 37- 39, pl. ') : 4- -7.
1897a. A . [I/omill ) epliippium var . squamula L. (an j uv.); S ACCO, 32, p l, 10: 3- 4.
1922. [Jlr!crallolll ia) squamula , L. 1758 = .1. aculeata, M ULLER ; WI NCKWORTII , 33- 34, pl. I : 5-7, 12.
1957b. Hcteranomia squamula LI NNE, sp, 1758; GLIDERT, 34, pI. I : 16.
1962. Ano mia aculeata GM ELIN; MERR ILL, 131-138, pI. 14 : 1- 6.
1972. Ano mia cpltipplum rugulosost riata BR ONN, 1831; JA KUBOWSK I, 63-67, text-pi. 2: t-27, pl , 2 : 1- 27.
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1977. Anomia ephippium rugulosastria:a DR ONN. 1ID I ; J AKu no w s K I, in JAK UIlO\\,SK I and MIJSIAL, 96-97, text-p l, 5:

18-35, pl. 6: 8- 12.
1977. Pododesmus (Hetl' rtl llo mia) squamulus ( L INN E, 1758) ; MARASTI a nd R AHI , 24.
1979" . Pod" tI,'sII/IIS (/1t' tt'fl/fliJmia) squamulu (L INNA.ELJS. 1758) ; J AKIJ IlOWSKI in J AKI/ll O\\ 'SKI and M USIAI., 55. p]. ~ :

4-6.
1979h. Pododesmus (Heteranomiai squamula (L INNAEUS, 175R); J AKIJIlOWSK I in J AKu nOWSK I and M IJS IAt. , 90. pI. 5:

4-9.

Material. - R ybnica 1- 34 left va lves, 2 right va lves; Rybnica 2- 132 left valves, 2 1 right
va lves .

Dimen sion s (in mm) :
L II

M Z V III MI-161O/1 7.5 5.0
MZ VIII MI-161O/~ 6.2 6.5
M Z VIII MI-1 610/3 5.5 5.0
De scription. - Sh ell is small, fragil e, transparent, incquivalve, Right va lve is smaller th an

th e left o ne ; it is ov al in outline, tran versally elongated, flattened , with sma ll, subo rbicula r
byssal aperture. Left valve, serving as an operculum, is variable in outline. The spec ime ns
from Rybn ica are commonly ova l, poste rovcntrally elonga ted, very convex near th e beak,
ineqeuil a tcral , with the posteri or part accounting for 67 %-85 % of the va lve len gth. Valv es
suborbicula r in sha pe, with height sometimes exceeding the length , very con vex a nd equilateral ,
a rc less co mmon. Ver y small, o rthogyr ate beak is placed close to th e dorsal ma rgin. Trian gul ar
umbo co nsiderab ly projects above the dorsal margin ; it is reinforced by white, smooth pseudo­
prodi ssoconch which bears a d ist inct by ssal notch in th e anterior part of th e ven tra l ma rg in.

The following types of sc ulp ture of th e left va lve can be d isti ngui shed:
I . ex ternal surface smooth, with very fine, co ncentric lines, occasiona lly a lso with white co n­

ce ntr ic belt s ;
2. um bo na l part smooth, the rest o f the val ve ornamented with di sti nct , erected , imb ricated

sca les, forming more or less den sely spaced radial lines ;
3. umbonal part ornamented with radial sculp ture, the rem ainder of the va lve sur face smooth;
4. the whole exte rna l surface sc ulptured with sca les.
Growth stages a re indistinct.

Internal ligament is placed ben eath the beak in a sem iluna r ligam cn tal groove. There arc
two mu scle sca rs in th e left valve: byssal mu scle sca r and adductor mu scle sca r. The fo rm e r.
locat ed higher up , is larger ; the latter , inferi or, is slightly shifted posteri o rly. Int ernal margin
is smooth.

Remarks. - The species P. (H .) squamulus is frequently mi sidentified with juveniles of
Anomia (Anomia) ephippium LI NNE, 1758 (see e. g. GUBERT 1945, MERRILL 1962, J AKUROWSKl
J972 , 1977). H owever, two mu scle sca rs in the left valv e mak e it different from th e latter spec ies .
If muscle sca rs a rc indistinct o r in visibl e, th e identification ofjuvenil e shells o f A . (A.) cphippium
is very difJ1cult.

T he in vesti gation s of Recent and fossil specimens of Anomia a nd Pododesmus fro m th e
co llection of Dr. G. JAK UBOWSKI , a llowed the present author to assess th at only A . (A.) ephip­
p lum displ ays a small, tri an gul ar, white spot bearing three muscle sca rs, close heneath the bea k.
T his feature en abled the ide ntifi cation of som e sp ecimens found in th e limeston es hy Piriczow
<IIH.\ Miechow as Pododesmus (H .) squamulus, a lthough the insid e o f the va lves is invi sihl e.

Recent speci me ns of th e two species under di scu ssion a rc di stingui sha ble after gill sha pe
(WINCKWORTII 1922). A. (A .) ephippium has W-shaped gills, while Pododesmus ( /I .) squamulus
A-sha ped .

Suborbicular forms of P. (H.) squamulus, namely those ornarn entcd only with fine con­
ce ntr ic lines, resemble j uveniles of P. (Monia) patelliformis (LI NNE, 17(1), but th ey differ from
the latter in the shape of ligamental groove and the beak position. In P. (M.) pateJ/ijormis
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the semilun ar ligam enta! groove bears a cen tral process near the dorsal margin, while the beak s
are placed at some distance from the dorsal margin.

Stratigraphic range. -- Middle Mioccne (SACCO 1897) ·- Recent.

Subgenus Pododesmus (Monia) GRAY, 1850
Poilodestnus (Monia) sqttamus (GM ELl N, 1791)

(pl, 6 : Ra- h, pI. R: 1, 4)

1922. [h-fnn ia] sqM IIIO G MELl N, 1791 - A. str iata . T.O\' {~N . non Hn LIE N= A. glauca M ONTEROSAT O ; WI NCKWORTII . 33,
pI. I : 3, 10.

1966. M ania squama (GM EI.I N) ; T ERRI.E, 37, text-fig. nk . 1'1. 2: h-i .

Material. - Rybnica 2- ]48 left valves.
Dimension s (in mm) :

L H
MZ VIII MI-1611 /1 ]0.5 20.5
MZ VIII MI-1611 /2 13.0 14.5
MZ VIII MI-1611 /:l 12.5 13.0
Description. - Valves are variable in outline, with a tendency to suborbicularity. Valve

convexity also changes within a wide ran ge of variability, from very convex to concave in the
urnbonal part. Small, orthogyrat e bea k is very distinct. distant from the dorsal margin.

Externa l surface is orna mented with fine, densely spaced concentric lines and delicate,
undulated radial lines. Wrinkled , imbricated, concentric lamellae may occur near the ventral
margin. White prod issocon ch is distinctl y defined. Externa l surface is dark-grey to black in
colour, with white concentric belts variable in width. Growth stages arc very distinct.

Internal ligament is placed close beneath the beak in a deep, hori zontally lined , semilunar
groove pro vided with pro cess in the middle of the dorsal margin . Two muscle scars , namely
the adducto r muscle scar and the byssal muscle scar, many times larger than the form er,
occur within an irregularly oval area limited with a shallow groove. Both the muscle scars are
in direct contact with each oth er. Consequently, only a single, irregular, united muscle scar
is visible. Very fine radial grooves are conspicuous at the upp er part of this united muscle scar.
but only in extrem ely well preserved specimens. Pallial line shows no sinus; it is distant from
the ventra l margin. The area within the pall ial line is white, porcclancou s ; the remainder of
the surface is dark-grey in colour. Ventral margin is smooth.

Remarks. - The species P. (M.) squatnus resembles closely P. (1'1"1.) patelliformis (LINNE,
17G I), but it differs from the latter in its united muscle scars. P. (Al.) patelliformis also has
two muscle scars ornamentcd with radi al grooves, but they are distinctl y separated and distant
from each other.

Allied with P. (M .) sqllGIII US is P. (M.) st riata (BROCCHI , 1814). However, the shell of the
latter displays beak placed at or near the dorsal margin ; its orbicular add uctor muscle scar
and the overlying byssal muscle scar seem to be disconnect ed (R ossr RONCHETTI 1951,38- 39.
text-fig. 13). Furthermore, its radi al sculpture is more distinct because the slightly und ulated
radial lines are deeper and more sparsely spaced than in P. (M.) squamus.

CER UL LI-JRELLI (1907: 80- 81) recognized the Recent species P. (M.) glauca (MONTE­
ROSATO) for a younger synonym of P. (M.) striata (BROCCHI , 1814), and treated it as a variety
depressa because of its smaller convexity. However, according to WI NCKWORTH (1922: 33),
P. (M .) glau ca and P. (M.) squall/us are conspecific. There seems to be no way to ascertain
which one of the two opinions is the correct one . One can only philo sophically quote WOOD
(1850: 11): "... correct specific distinction cannot be expected in fossils, when the recent form s
are so perplexing as to defy determination, or at least to produce great diversity of opinion;
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it is therefore, only attempted with the Crag species, to assign them to what is believed to he
identity of form or correspondence with those shells which are found in recent sea".

The species P. (M .) squamus has previously not been mentioned from the Polish Miocene.
Stratigraphic range. - Middle Mioccne (this paper) -- Recent.

Suborder Ostreina FfRUSSAC, 1822
Superfamily Ostreacea RAFINFSQU E, 1815

Family Gryphaeidae VYALOV, 1936
Subfamily Pycnodonteinae STENZEL, 1956

Genus Neopycnodonte STENZEL, 1971
Neopycnodonte navicularis (BROCCHI, ]814)

(1'1. 7: 5, 6a-h)

1910. Pycnodont a coch lear P OLl var, navicularis Br.: S CHAFl rR , 21, 1'1. 11 : 6.
1936. Pycnodonta COchlear POll var. navicularis Bnocc . : FR lEDIl FRG, 258-260, pI. 44: 2- 6.
1936. Py cnodonta Ieopolitana NI EDZ W . ; F R IEDBERG, 261-262, 1'1. 45: 1-3, 1'1. 48 : 2.
1938. Ostrca eochlear POll var. nuvicularis Baocc. ; F RIEDIIE RG , 15.
1945. Ostreu (Pyc //it/v ///a) cochlear P OLl , 1795; GLllIERT , 94--95, 1'1. 7 : l a - c, 1'1. 8: I.
1947. Pycnodonta leopolitana N IEO:!.\\' . ; K RACII , 56. 1'1. I : 11- --12.

1950. Ostrea leopolituna N lElJ7.W.; KRACII , 298, 1'1. 2: 6.
1951. a s/reil (Pycnodon tai cochlear P Oll var, navicularis Buoc c nr, 1814 ; R OSSI R ONCII ETTI , 48- 50, text-fig. 18.
1959. Ostrea iPycnodontu) cochlear P Oll, 1795; ANDERSON , 105,1'1. 14: 12.
1')60. Ostr ea cochlear P OLl navicular.s H ROCC Ill ; n 11':-;I ;\lHI O~IEr>:1" I I n , 6 1-1 · G15, pl. 57: 10.
1960. Py cnodont a coch l..r va r. navicularis ( B RoeC H J 1X14 ) ; K OlllM Dl i lEYA in Klll lI :>toGI EYA and S TRA C IIIMIROV, 77

1'1. 27: 2- 3.
19GO. Pycnodonta lropolitun« (N 1m 2 \\' IEIl Z K I 190<); K OJt:MI>G Ir YA in K OJlJ MI>( ;l r YA and STRAe" IM IROV, 78, 1'1. 27 :

4-5.
1972. Pycnodont c (Py cl/ot/on/ t') cochlear (POI.I). 1 79~ navicularis (BROCCIlI) , 1X14 ; C APROTTI. fi3- (,4, pI. 2: &.
1973 . Pycnodontu lropolituna (N 1I.Il Z\\' IFIl ZK I) ; R AIlWANSKI , 394, 1'1. 5 : 1- ·2.
1975. Neopyc nodonte navicularis (BROCClH ) ; hIE"FlX. 443- 448, text-figs. 14-- \ 5.
1975. Neopycnodonte cochlear (POll, 1795) ["'7C Ostrea cochlear POll, 1795, vo l. 2, p. 179 +Ostrea Leopolitana NIEDZ­

WIEDZ K1 , 1909, pp . 1073- -1075.1'1. 32, Iig, . \ ·- 51; PR ZYIlYS ZEWSKI , 4fi---511, 1'1. 8 : l a-d, 2 - 11, 1'1. 9 : 1- 3.
1977. Pycnodonte cochlear navicularis ( Itaocc u r. IXI 4) : Jxx u uowsx r i ll JA KUUll WSKl a nd M lI SIA f., 98 text-pl . 7 : 1-1 9.

1'1. 10: 6- 8.
1979a. Neopvrnodonte cochlear (POI.I, 1795); .lA" UlIOWSK I in JAK UIIOW SK I and M USIAL, 55-56, pI. 3 : 7- 8.

Material. - Rybnica 1-20 valves; Rybnica 2-100 valves.
Dimen sions (in mm):

L JI
MZ VIIf MI-1612/ 1 42.0 52.0
MZ Vllf Ml-1612/~ 26.0 29.0
Remarks. - The specimens of N. uavicularis from Rybnica are indistinguishable from those

of Swiniary sands attributed to Pycnodonta leopolitana (NIf:DZWIECKI, 1909) by RADWANSKI
(1973) and to Neopycnodonte cochlear (POLl , 1795) by PRZYBYSZEWSK I (1975). The latter author
investigated 104 left vaIves of freeliving individuals and demonstrated the occurrence of a broad
intraspecific variability in shell shape , thickness and convexity as well as in direction of resilifer
inflection. It has also become clear that P. leopolitana and N . cochlear represent , in fact, two
ecotypes of a single species (PRZYBYSZEWSK I 1975). The thin- shelled, weakly convex specimens
of P. leopolitana have been derived from sandy fades (FR IEDBERG 1936, K RA CH 1947), while
the thick , convex shells of N. cochlear or its variety navicularis BROCCHI occur in marly and
clayey sediments (FRIEDBERG 1936). The name navicularis has for a long time been used at
the level of either variety (HORNES 1870, FRIEDBERG 1936, KOJUMDGIEVA 1960), or subspecies
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(CAPROTTI 1972, Jxxunowsx r 1977) of N. cochlear. However , FRENEIX (1975) was able to
demon strate that differences in resilifer constructi on are big enough to consider N. cochlear
(POLl, 1795) and its variety navicularis to represent two distinct species. Accordingly, the spe­
cimens from both Rybnica and Swiniary are here assigned to Neopycnodonte navicularis
(BROCCHI, 1814).

Stratigraphic range. - Early Miocene (KOJ UMDGlf VA 1960)- Late Plioccne (DlINI and
OMENETTO 1960).

Family Ostreldae RArI NESQUE, 181 5
Subfamil y Ostreinae RAFI NESQE, 181 5

Genus Cubitostrea SACCO, 1897
Cubitostrea digi talina (El cHw ALD , 1830 emend. du DOTS de MONTIlEHEUX, 1831 )

(1'1. 7 : 2-3)

l iDO. Ostrea digltata, m.: E IC IIWALO , 2IJ.
1853. Ostrea digitaliuu m. Cl/ Ill varietatlb us; E Ir. IIWAI.O , 5~- ('o . pl, 3: 14- 17,
1870. Ostrea ,")ri/aliI/a D VD. ; H ORNES, 447- 450. pl. 7J: 1- 9.
1897a. Ostrea cf. digituta E IC HW . ( DUB.) ; SACCO. 11 . 1'1. 3 : 37.
1930. Ostrea digitalina E ICH W . ; K OW ALEWSK I, 88.
1936. Ost rea digitulina D UIIOIS n. var. minor ; HO( ;SCII , 43, 1'1. I : 10-11 .
1936 '1 . Ostrea all frondosa de S ERRES ; FRIEDDERG , 266-267, 1'1. 47: 4- !L
1943 . Ostrea digitulina [)UDOI S et var. : B OGSCII , 228, 230, 1'1. I: 8-9, 1'1. I : 10 [var. minor BOGSC HI ,

1945 . Ost rea tOstreay digitalina M ONTP EREUX, 1831 ; G l.IBE RT, 92-94, 1'1. 7 : 2a-b.
1950 '? Ostrca (Cnbitostrem fro ndosu De S ERRES: H EERI NG, 17. pl, 2: 33-34,37-39.
1956. Ostrea tOstr ea) digitata E IC IIWALD; T U KAI., 286-2R7.
1963 '? Ostrea t Ostrea) frondosa de S ERR.; V F. NZO and P ELOSIO , 163-1 64.
1977. Os trea digitalina du R()Is de M ONTI'I:R El1X, 1831; J AKl1BOWSKI in .IAKlJROWSKI and M l1SIAl .. 9~-99. 1'1. 9 : 5- 6

(cam syn.] ,

1979a. Ostrea digitalina du Bors de M ONT PEREUX. IS31 ; .IAKUIlOWSKI in J AK Ul\o\VSKI and M USI AL. 56, 1'1. 3 : 9-13.

Material. - Nawod zice - 40 valves; Rybnica 1-1 5 valves ; Rybnica 2-80 valves.
Dimensions (in mm) :

L H
MZ VIlI MI-1613/1 81.5 71.5
MZ VIII Ml-161 3/2 46.0 81.5
Remarks. - The investigated specimens from Na wodzice and Rybnica are con sistent with

those from Podolia (Zukowce, Zalesce) to which EICHWALD (1830) introduced the name Ostrea
digitata. Du BOlS de MONTPEREUX (1831 : 74) changed this name to O. digitalina EIC IIWALD,
which was later accepted by EI CHWALD himself (EICHWALD 1853).

The species Ci frondosa (de SERRES, 1829) is indistinguishable from C. digital ina (E ICHWALD,
1830). According to FRIEDBERG (1936) the forme r species is characterized by its smallersized
shell orn amented with less numerous ribs, larger a rea for atta chment of the left valve, and
by its adductor muscle scar more posteriorly shifted. Howe ver, HORNES (1870) , STEFANIN 1

(1916) and VENZO and PELOSIO (1963) considered these differences to be below the specific
level. The present author is of the opin ion, that O. digitalina may actually be synonymous with
O. frondosa, However , to solve this problem, investigations on Tertiary European oysters
should be done. The name O. digitalina is used in this paper as it is traditional in the Polish
paleontological literature .

Stratigraphic range . - Middle Miocene (FRIEDBERG 1936) - Late Miocene (MERKLIN
and NEVESSKAJA 1955).
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Subclass Heterodonta NEUMAYR , 1884
Order Veneroida AOAMS and AOAMS, 1856

Superfamily Lucinacea FLEMING, 1828
Family Lucinidae FLEMING, 1828

Subfamily Lucininae FLEMING, 1828
Genus Ctena MORCH, 1821

Subgenus Ctena (Ctena) MORCH, 1821
Ctena (Ctena) decussata (da COSTA, 1843)

(pI. 7 : 7a-b, 9a-b)
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1850. Lucina decorata , S. W OOD; W OOD, 141-142, pI. 12: 6a-b.
1895. Jagonia reticulata POll, s p , (Tellina) ; B u cQu OY 1'1 al., 635-639, pI. 90 : 8-14.
1901. Jogonia reticulata (POll) et va r. : S ACCO, 97-98, pI. 20 : 65-67, pI. 20 : 68 [var. perobliqua Sxcc.] .
part, 1909. Lu cina (lagonia) pecten I. AMARCK; D OlLfUS and DAUTZ ENIlF.RG , 260-261, pl. 16 : 28- 29, pl . 18: 1. 2, 5,

6,9-1 I. non pI. 18: 7-8.
1909. Lu cina (lago/lia ) decussata O. G . CO STA; D OllFUS and DAUTZENIlERG, 257-260.
1912. Codokia (lagonia) decussata ( C OSTA) el va r.; C OSSMANN and PEYROT, 680-682, pl. 28 : 30- 32, pI. 28 : 33-35

[var, perobliqua (SACCO)I.

1934. Codokia (lagonia) decussata CO STA; FRIEDIlERG, 119-120, pI. 20 : 8-9.
1956. Codakia (lagonia) decussate (0 . C OSTA, 1829); T EJKAl, 237-238, pI. I: 15-1 7.
1957c. Jagonia daut zenbergi n o v o nom. : GI.IIlERT, 20.
1960. Codakia (lago/lia) decussata (da COSTA 1829) ; K OJUMDGI EVA in KOJUMDGI EVA and S TRAC HIM IROV, 33- 34.

pl. 10: 6- 8.
1967. Ctena (.I'• .1'.) decussata exigua (E IC II WALD , 1830); G LIBERT and VA N de PO EL, 26.
1974. Crena (Clena) decussata (0 . G . C OSTA, 1829) ; MAlATESTA, 73-74, pl , 7: 2.
1976. Ctena (Clena) decussata (COSTA) ; BR AMlll l lA, 104, pI. 27: 3-4.

Material. - Nawodzice - 4 valves ; Rybnica 1-1 shell , 142 valves; Rybnica 2-60 valves.
Dimensions (in mm ) :

L H
MZ VIII MI-1614/ t 8.6 7.8
MZ VIII MI-1614/t 6.5 5.5
Description. - Shell in convex , inequilateral , variable in outline. Small specimens are oval

in shape, transversally elongated, with the convex posterior margin, gently passing into the
posterodorsal margin. Large specimens are obliquely anterodorsally elongated, with the straight,
vertical posterior margin. Anterodorsal margin is always very concave. Small , acute, orthogyrate
beaks are shifted posteriorly, with the posterior part of the shell accounting for 34% of the
total length. Lunule is smooth, immersed, somewhat wider in the right valve.

External surface is sculptured with radial ribs and narrow, concentric bands ; the latter
are sepa rated with deep grooves; the width of the bands increases ventrally. Radial orn amenta­
tion in form of 9-12 flattened, wide ribs, separated with twice wider grooves. begins 1.0 mm
away from the beak . The ribs bifurcate or additional narrow ribs appear in grooves, so that the
specimens 2.0 mm long bear 18 ribs while those 7.0 mm long have up to 48-50 very narrow
ribs. Co ncentric bands and radial ribs are of equal strength ; small , rectangular granules are
form ed by their intersection. Growth stages are clearly distinct.

Ligament is externa l. Nympha equals half the length of the slightl y convex posterodorsal
margin.

Hinge in the right valve : triangular 1, which is the strongest cardinal tooth, slightly bifurcated
at its base, is placed close beneath the beak ; small 3a is in form of a nodule near the lunular
margin; very strong and prominent A I is placed at the beginning of the lunular margin , while
PI occurs at the end of posterodorsal margin.

Hinge in the left valve: 2 is divided by a deep groove at the midheight, one branch being
parallel to the lunular margin and separated from it by a shallow groove, the other one being
&- PallleontolOiia Polonica &7
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oblique; the top of 2 is situated close beneath the beak ; thin , lamelliform 4b, perpendicular
to the lunular margin, is separated from 2 by a triangular socket ; very large and long AIl is
sepa rated from weak AIV by a deep groove; PH is separated by a narr ow groo ve from weak
PlY which is placed at the edge of the dorsal margin.

Adducto r muscle scars are situated high up, und er the hinge. Ant erior adductor muscle
scar is rectan gular, very long, nearly perpendicular to the lunular mar gin ; the posterior one
is small, ova l in shape. Pallial line shows no sinus; it ru ns parallel to the crenulated ventra l
margin .

Remarks. - G L IBERT and YAN de POEI. ( 1967) distinguished within C. (C.) decussata
thr ee subspecies which differ from each other in shell outline and sculpture characterist ics.
According to those a uthors, all the Miocene specimens should be att ributed to C (05. 05 .) d. ex igua
(E IC HWAW) [=- C dautzenbergi GLlDERT, 1957] beca use C. (v, 05 .) d. decussate did not appear
prior to the Plioccne of the Mediterranean Province, and C. (s. 05. ) d. decorata (WOOD) not
prior to the Pliocene of the Northern Province. This sta tement, however, is unaccept able,
as C. (C.) decussa ta has been repeat edly described from the Miocene (see synonymy).

The investigation of thc specimens of C. (C ) dccussa ta and C. CC.) exigua hou sed in the
collections assembled by Drs W. FRIEDUERG and G. JAKUBOWSK I allowed the present author
to recognize these two forms for two distinct species.

The species C (C.) decussata differs from C (C.) cxlgua in its stro nger anterior lateral
teeth, more distinct crcnulation of the ventral margin, and sculpture. In C (C) exigua the
external surface of the shell is orna mcnted with wide, rounded or flattened ribs or rather folds,
separated from one ano ther with narrow, flattened to concave groo ves. At the length of2.0 mm,
specimens or c. (C ) cxigua display 8 ribs, while at the lentgh of 5.0 mm the ribs are 12 in
number. Conce ntric narr ow band s separated with shallow, narrow grooves run across the radial
ribs and grooves, the rectangular granu les, however, not being formed as it is the case in C
(C) decussat u,

Acco rding to DOI.LFllS and DAUTZENBrRG ( 1909). C. (C.) cxigua (EICHWALD, 1830) is
a younger synonym of C. (C ) pecten (LAMARCK, 181 8). Ho wever, the specimens figured by
those authors und er the name Lu cina (Jagullia) pect en are undoubtedly different from those
named cxigua by E ICHWALD (1 830). GLlBERT ( 1957c) claimed that the Lower Miocene specimens
from the Loire Basin, identified by DOLl.FUS and DAUTZENBER(j (1909) as L. (J.) pecten , belong
actually to another species for which he proposed the name duut zenbergl. Jag onia dautzenbergi
differs from C (C) orbiculu ta (MONTAGU. 1808) [= pecten LAMAR CK, 181 8, = jagon (ADANSON)
RECLUZ, 1869] in its shell being more tra nsversally elongated and more convex as well as in
its ribs being devo id of bifurca tions. Later on, GLlBE RT (1967) withdrew the name daut zen­
bcrgi , as he realized C. exigua and C. daut zenbergi ( 11011 pecten LAMAR cK, 181 8) to refer to the
same species, with the name exigua keeping the priori ty.

MALATESTA (1 974) recognized C. exigua (E ICHWALD, 1830) for a synonym of C pecten
LAMARcK, 1818. alt ho ugh be quoted GLlBERT and VAN de POEL (1967) in the synonymy of
C decussata,

Stratigraphic range. - Ear ly Miocene (DoLLFus and DAUTZENBERG 1909) - Recent.

Gen us Parvilucina DA I.I. , 1901
Subgenus Parvilu cina iMicroloripcs) COSSMANN, 1910
Parvilucina (Microloripes) dentata (DEFRANCE, 1823)

(pI. 8: 2a-b. 3, 5. 6:l- b)

1!!30. L. [l/cilla l nivea , 111.; E IC HWAl D, 206.
1850. Lucina nivea ID. ; E ICHWALD, 56, pI. 5: 2a-b, 3a-b.



t-.HDDL E MIOC EN E BIVA L V E S FROM POLAND 51

IS53. Lucinu nivea m.; EICflWALD , 83, pl , 5: 2a-b, 3a-b, I !'i.
1864. Lucina dentate BASTFR OT ; H i iRNES, 238, pI. 33 : 9a-c.
1899. Lucinu dentata HAST. , var. ; SOKOLOV, 30, pI. 3: 37-41.
1901. Loripes dentutu s (DEFR. BAST.) et var. ; SA CCO, 98, pI. 29: 7-11 , pl . 29 : 12-13 [var . obliquatella SACC.].

1903. Lucina dentatu BAST.; LA SKAREW, 68-70, pl . 2 : 30- 34.
1909. Lucina (Lur ipes) dentato D EFRANCE; D OLLFUS and DAUTZ ENBERO , 244- 245, pI. 16: 13-1 7.
1912. Loripes (Microloripesi dell/a/lis (DEFRANCE) ; C OSSMANN and PEYR OT, 644- 645, pl. 26: 71- 85.
1925. Lucina (Loripesi dentata BA sT. var. Iaevigara novo var. : KAUTSKY , 32, pl, 3 : 15, 16a-h.
1930. Loripes dentatus BAST.; K OWAI.EWSK I, 79.
1934. Loripes dentatus DEFR. var. nivea E IC HW . ; FRIEDBERG , 112-114, pI. 19: 22-28.
1936. Loripes den/a tus D EFRAN CE et var.; BOOSCH , 49-50, pI. 3: 25-26, pI. 3: 23- 24 In. var . hoernesii .
1938. Loripes dentatus DHR. var. nivea EICHW.; FRIEDBERO , 37.
1943. Loripes (Microloripes) dentutus (DHRANCE) ; B OOSCI/, 248-250, pI. 3: 7.
1955. Loripes niveus ( EICHWALD), 1830; M ERKLl N and N EVESSKAJA, 74-75, pl. 21: 8-13.
1956. Lorip es dentatus niveus ( EI CHWALD, 1830); T EJKA L, 234-235, pl. I : 8-14.
1960. Loripes dentatus (DEFRANCE, 1823) ; K OJUMD GIEVA in K OJUMD Gf EVA and S rRAcHIMIROV, 32, pI. 10: 3.
1963. Loripe s dentatus (DEFRANCE) ; V ENZO and P ELOSIO, 169, pl, 55: 11-12.
1967. Loripes (Microloripest dentatus (DHRANCE, 1823) ; GLlBERT and V AN de P OEL, 27.
1967. Loripes (Microloripes ) niveus ( EICHWALD , 1830); GLlBERT and V AN de PO EL, 28.
1971. Loripes niveus (EICHWALD, 1853) ; SV AGR OVSKY, 137-138, pI. 16: 4-11.
1972. Loripes dentatus niveus (EICHWALD, 1830); JAK UBOWSKI , 79- 85, text-pl, 5: 1-30, pl. 5: 1- 30.
1976. Parvilucina (Microlorlpes) dentata (DEFRANCE); BRAMBILLA, 104-105, pl, 27: 5- 6.
1979a . Parvilucina (Microloripes) dentatu nivea (EICHWALD , 1830); JAK UBOWSKI in Jxxunowsx r and M USIAL , 56, pI. 4 :

13-16.

Material. - Nawodzice - 75 valves; Rybnica 1-90 valves; Rybnica 2 - ea 700 valves .
Dimensions (in mm) :

L H
MZ VIII MI-1615/ 1 11.5 10.5
MZ VIII MI-1615/2 10.0 10.0
MZ VIU MI-1615/3 5.8 7.0
MZ VIII MI-1615/~ 3.0 3.4
Remarks. - There is a great variability in shell shape and conve xity among the specimens

of P. (M.) dentata from Rybnica and Nawodzice. Small-sized shells can be divided into two
morphological types, one of which (pI. 8: 2a-b, 3, 5) is characterized by the moderately convex ,
suborbicular, subequilateral shell with concave lunular margin and straight posterodorsal
margin, the latter forming an obtuse angle with the posterior margin. A distinct ridge runs
from the small and slightly projected beak towards the posterior margin . The ridge defines
triangular, flattened posterior area.

The other morphologic type (pI. 8: 6a-b), known as Loripes niveus (EICHWALD, 1830)
or L. dentatus niveus, is characterized by its very convex , inequilateral, anteroventrally elongated
shell, with steep anterodorsal margin being straight to slightly concave in outline. The poste­
rodorsal margin gently connects with the posterior margin. The strongly prosogyrate beak s
are more swollen , while the cordate lunule is squeezed weaker than in the former morphotype.
The ridge on the external surface is lacking. In this morphotype, the ventral margin is always
crenulated , while it may be smooth in suborbicular form s. In fact , suborbicular form s with
smooth ventral margin were distinguished by BOGSCH (1936) into var. hoernesi,

The abundant shell material gathered by the present author in a single layer of sand allow s
to recognize Lucina nivea E ICHWALD, 1830, and Lorip es dentatus var. lioernesi BOGS CH, 1936
for morphological varieties ofP. (M.) dentata (DEFRA N CE, 1823), because there exist tran sitional
stages between the endmember, extreme forms.

Large-sized specimens of P. (M.) dentuta from Rybnica and Nawod zice are almost exclu­
sively represented by suborbicular, flattened shells.

An interesting distributional feature of P. (M.) dentata is that suborbicular forms dominate
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in sand y facies (SOKOLOV 1889, LASKAREW 1903, TEJKA L 1956), while oval form s tend to prevail
in clayey facies (Dr. G. JAK UBOWSKI"S collection from Korytnica).

Some authors (KOWALEWSKI 1950, BALUK and RADWANSKI 1968) erroneously assigned
suborbicular forms of P. (M.) dentata with smooth ventral mar gin to Loripes dujardini DEs­
HAYES, 1850. The two species differ in shape or the ligamental socket, as well as in hinge con­
struction. The ligamental socket is very long, shallow, weakly oblique in L. dujardini; it does
not cross the lower edge of the hinge plate . In turn , the short and deep resilifer of P. (M.)
dentata is very oblique to the posterodorsal margin a nd it crosses the lower edge of the hinge
plate . There is only a single cardinal 3b in the right valve in L. dujardini , Al and PI being very
weak . In the right valve of P. (M.) dentata , two cardinals 3a and 3b do occur, along with strong
lateruls AI, AlII , PI, and PIlI.

Stratigraphic range. -- Earl y Miocene (C OSSMANN and PEYROT 191 2) - Late Pliocene
(SACCO 1901 ).

Subfamil y Myrteinae CIIAVAN, 1969
Genus Myrtea TURTON, 1822

Subgenus Myrtea (Myrtea) T URTON, 1822
Myrtea (Myrtea) spinifera (MONTAGU, 1803)

(1'1. s: 7<1-h)

1909. LI/ci/UI (Myrtea) spinifera M ONTAG U, sp. (1'<'1111.\'); D OLLFUS and D AUTZE NBERG, 245-248, pl. 16 : 18- 27.
1934. Myrteu spinifera M ONT. ; FRIFIJBE/W , 120-121 , pI. 20 : 10-11, text -fig. 10 (CI//II s)'I1).

1960. l.ucina (Afyrtt'lI ) spiniferu (MONTAGU) ; K OJUMDGILVA in KOJllMDGI EVA and STRACII IMIROV. 30, pl . 9 : 12-1 3.
1\166. Myrtca spiniferu (MONIAG U); TEIlBL E, 76, te xt -fig. 33<1, pl. 7 : 1:.

1967. Myrtea spinife ra hiatelloides (BASHROT, 1S25); GLIIlERT and VA N de PO EL , 35.
197.2 . Myrteu iMyrtea) spinifera (MO:-<TAG U) , 1803 ; CAPROTTI, 65- 66, pI. 3 : 4.
1974. M yrteu (Myrtell) spinife ru ( MONTAG U, I ~03) ; M ALATESTA, 78-80, pI. 7 : 5.

Material. - Rybni ca 2- 1 left valve.
Dimensi ons (in mm):

L 11
MZ VUI MI-1616 1l. S 9.5
Remarks. - The specimen under discussion is entirely consistent with the descripti ons and

figures referred to in the synonymy.
GLlBERT and VAN de POEL (1967) distinguished two subspecies within Myrtea sp inifera ,

the Miocene subspecie s M . s. liiatelloides (BASTEROT, 1825) and the Pliocene to Recent subspe­
cies M. s. spinifera (MONTAGU, 1803). Unfortunately, any other criteria of this subdivision have
not been mentioned.

Stratigrapbic range. - - Early Miocene (MALATESTA 1974) - Recent.

Genus Lucinoma DALL, 1901
l.ucinoma borealis (LINNE, 1767)

(pl, 8 : 10, lla-b, 12-1 3)

1830. Lu cina affinis, m.; E le IIW Al.D, 206.
1831. Lu cina circinaire, LAM.; du BOIS de M ONTPtREUX, 56-57. pI. to : 4- 7.
1850. Lucina aff inis rn.; E!C HWA LD , 53-54; 1851 ; pl. 5: 6a-b.
1853. Lucinu aff inis m. ; E IC HWALO , 80-82 ; 1851 ; pI. 5: 6a-b.
1875 1 Lucina ottangensis novo sp. ; HOERNES, 372-373, pI. 14: 2-4.
1909. Lucina (Denti lucina) borealis L. sp. ; CE RULLI -I RELL I, 162-163, pI. 19: 16-23.
1930 . Phacoides borea/is L. ; KOWALEWSKI, 79- 80.
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1934. Phacoides borealis 1.. et var .: FRIWnrRG . 103-106. pl, 18 : 5- 10. 1'1. 18 : 13-14 [var, affinis EICHW.).

1938. Phacoides borealis 1.. et var, affinis E IC HW . ; FRIEDBERG. 3() .
1945. Lucinoma borca lis L INNE. sp, 1766 ; GLlBERT, 155-1 58. pI. 8 : 3~ - b (cum _'.I'" .).
1950. Phacoidcs (Ph .) borealis (LI NNE); H EERI NG. 27. pl , 4 : 68, 72- 76. 80-81.
1954. Phacoidcs borealis affinis EICHWAW ; CsEPREGHy-MEZNER K S, 427, pl. 13 : 23-24.
1959. Phacoidcs (Lu cinoma) borealis (LI NNE 1767); A NDERSON, 126-128, 1'1. 16 : 6a-d.
1966. Lucinoma boreal is ( L INNAEUS); TEBBL E, 76-77. text-fig. 31b .
1967. Lucin oma borcalis (LI NNE. 17(7); GLIIlERT and VAN de PO H. . 34.
1967. Lucinoma boreulis praecedcns ( KoENEN. 1868) ; GLIBERT and V AN de POEL, 35.
1971. Lucinoma borcalis (L INNAEUS. 1767); J ANSSEN and VA N der S Ll Jo.: , 43, pI. 16 : 59.
1973. Lucinoma borcalis (LI NNE, 17(7) ; BALD I, 201-202. pl. 14: \.
1974. Lucinoma borcalis (LI NNE, 17(7) ; MALA ITSl A, 81- 82, 1'1. 7 : 10.
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Material. - Nawod zicc - 7 shells, 40 valves; Rybnica 1- 23 shells, GO valves ; Rybnica
2-56 shells, 440 valves.

Dimen sions (in mm):
L H

MZ VIII MI-1(jI7/1 33.0 30.5
MZ VIII MI-161 7/2 30.5 28.0
IvlZ VIII MI-1617 /3 26.0 27.0
MZ VIIl MI-1617/ l 12.5 11.6
Remarks. - Having taken measurements of some 500 specimens of L. borealis, GLlBERT

(1945) was able to show a large variability in concentric orn amentation in the species under
consideration. This variability had previou sly made the basis for establishment of distinct
varieties (NYST 1881 , SAccol901) and even distinct species (EI CHWALD 1830, HOER NES 1875).

The specimens under discussion arc enti rely consistent with the descriptions and figures
referred to in the synonymy.

The species Lucinoma praecedcns (von KOENEN, 1868) from the Middle and Upper Oligoce­
ne, displays a close similarity to L. borealis in its outline and sculpture. The only difference bet­
ween these two spe cies is, according to GLIDERT (1945), that the tooth 3b is almo st vertical,
somewhat bent and deeply cut by a central furrow running all over its length in L. borealis,
while the same 3b is somewhat longer , straight and very oblique in L. praecedens (see GLIDERT
1945, pI. 8: 4a). Furthermore. the inferior edge of the hinge plate is very convex near its con­
nection with 3b in L. borcalis, while it is almost straight in L. praecedens. To GLIBERT (1945)
these slight differences appeared sufficient to distinguish two distinct species, but nevertheless.
they appeared less important to GLlDERT and VAN de POEL (1957) who considered L. praeccdens
to be a subspecies of L. borcalis. ANDERSON (1959) and BALD I (1973), in turn , considered L. prae­
cedens to be synonymous with L. borcalis which seems obviou s for the present auth or, as the
difference between the two forms in consideration are expressed only on one (right) valve.
Moreover, the shape of 3b in the specimens from Nawod zice and Rybnica is intermediate
between the forms named borcalis and praecedens. The tooth is straight, only occasionally
weakly convex and oblique, but never to such a degree as in L. praecedens. There exists also
no relation between the shape of 3b and the shape of the hinge plate (see WOOD 1850, pl. 12:
I b). '

In addition to the type form of L. borealis, the variety affin is EICHWALD, 1830 [= Li flan ­
drica NYST] has been distingui shed in the Polish Miocene , characterized by its shell being more
convex and longer than in the type form (length 33 mm instead of 26 mm). The shell materi al
derived from the Lucinotna assemblage from Rybnica (HoFFMAN and SZUBZDA 1976: 313­
316) makes it sure that the specimens identified by FRIEDIlERG (1934) and KOWA LEWSKI (1950)
as L. borealis var. affinis are nothing more than the shells of large-sized individuals of L. ba­
rea/is (fig. 7).

Stratigraphic range. - Early Oligocene (BALD I 1973) - Recent.
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Fig . 7
Size-frequency distr ibution for shells of LIICillOIllU borculis de rived from layer I in Rybnica 2.

Genus Montilora IREDAL E, 1930
Subgenus Montilora t Montiloras IREDALE, 1930
Montilora (M olltilora) elegan s (DEFRA NC E, 1823)

(pI. 9 : 4a- b)

1824. Lucina elegans DEFR . ; DESIIAY ES, 101 ; 1837, pI. 14: 10-11.
1860. Lucina elegans D EFR. ; D ESHAYF.S , 638.
1938. Montilora elcgans (DEFRAr-:CE) ; CHAVA N , text-fig. 14.

Material. - Rybnica 2-2 valves.
Dimen sions (in mm) :

L H
MZ VIII MI-1618 5.2 5.0
Description. - Valve is suborbicular in outl ine, equilateral , with concave anterodorsal

margin and straight, oblique posterodorsaI margin. Prosogyrate beak considerably projects
above the dorsal margin. Lunule is small, cordate, deeply squeezed, limited by a sharp edge.

External surface is sculptured with fine concentric lines, variable in strength , the lines being
distinct and parallel to each other in the umbonal part , while irregular on the remaining surface.
Very fine radiallineas are conspicuous between the concentric lines. Growth stages are indistinct.

Inframarginal ligarnental groove is subparallel to the posteroventral marging, attaining half
of its length. The groove is very narrow; it does not intersect the lower edge of the hinge plate .

Hinge in the right valve: there is a shallow socket before nodular, suborbicular 3b ; lateral
teeth are indi stinct , distant from the beak ; AI is placed at the beginning of the Iunular margin ,
while PI lies at the end of the posterovcntral margin.
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Hinge in the left valve: there is a shallow socket beyond very weak, nodular 2 which is placed
close beneath the beak; AIJ is weak. placed at the beginning of the lunular margin.

Anterior addu ctor muscle scar is oval-shaped , with its longer axis perpendicular to the
anterior margin ; posterior adductor muscle scar is rhornboidal in shape. Pallial line shows
no sinus; it is distant from the smoo th ventral margin, as it begins at the midlength of the anterior
adductor muscle scar. The valve is finely punctate inside.

Remarks. - The specimens of M . elegans from the Lutctian of the Paris Basin (DES HAYES
1824) have their concentric sculpture more distinct and more regularly developed than M . cle­
gans from Rybnica.

The genus Montilora diflers from the remaining genera of the family Lucinidae in its hinge
features. It resembles Callucina DALL, 1901 , in its shell outline, ligament charac tere, shape
of the adductor muscle scars, and shape of the pallial line, but it differs from Ihe latter in the lack
of 4b, weakness or even absence of lateral teeth , and smoo thness of the ventral margin which
is finely crenulated in Callucina.

The species Mont ilora baudoni (DESH AYES, 1860) is allied with M, clegans; however, it is
less orbicular in shape, its anterior dorsal margin being somewhat longer and concave, and
its beaks being more distinct than in the latt er (DESHAYES 1860. 639, pl. 43 : 20-22).

The genus Montilora has previously not been mentioned from the Polish Miocene.
Stratigraphic range. - Middle Eocene (DrSHAYES 1860) - Middle Miocene (this paper).

Subfamily Milthinac C HAVA N, 1969
Genus Anodontia LINK, 1807

Subgenus Anodontia (Lol'ipiIlIlS) de MONTE ROSATO, 1883
Anodontia (Loripinusy fragilis (PIlILIPI'I, 1836)

1881. Lucina Sis mondae DES IIAYES; FU:-ITA:-;NES. 110-111 . pl. 6 : 22.
1934. Lucina fragilis P HI L. ; FR IED IlERG , 102-103, pl. 18 : 4 (cum s)' I1.) .

1958. Lucina fragilis P H IL. : S ENES, 75-76.
1976. Ano dontia (Loripinus fragilis (P nu): BR AMIl ILLA, lOS, pl. 27: 9- 10.

Material. - Nawodzicc - I left valve.
Dimen sions (in mm) ;

L H
MZ VfIT MI-1619 lA 1.2
Remarks. - The investigated valve of A. (L.) fragilis (PHILIPPI) from Nawodzice is con­

sistent with the descriptions and fi gures referred to in the synonymy,
COSSMANN and PEYROT (1912) distinguished two mutations among the specimens of A.

(L). fragilis from the Miocene of Aquitaine different from each other in their shell shape and
hinge margin characteristics. Very convex, almost spheroida l shells with centrally placed beaks
and small pseudocard inal teeth in each valve have been called Lucina (Loripilllls) fragilis mut.
Ben oisti (see COSSMANN and PEYROT 191 2, 638- 639, pI. 26: 63-67). Less convex, so­
mewhat asymmetrical shells, with poorly defined anal depression have been named L. (L. )
fragilis mut. Lecointreae (see COSSMANN and PEYROT 191 2. 636-638, pl. 26: 59- 62). Shells
of L. (L. ) fragilis type form arc more asymmetrical than in mut. lecoint rcae, less convex, with
distinct anal depression.

The difference between the type form and mut. bcnois ti is so sharp that I-l EERING (1950,
28, pI. 4 : 93) considered the two forms to represent distinct species. The oppo site opinion has
been represented by MALATESTA 1974.83-84, pI. 7 : la-b) who included both the mutations
erected by COSS~L\NN and PEYROT (1912) to the synonymy of A. (L.) fragilis .



56 BARBARA STUDENCKA

The specimens attributed by COSSMANN and l'EYROT (191 2) to mut. bcnois ti were derived
from the Aquitanian and Burdigalian ; the specimens attributed to mut. lecointreae came from
the Helvetian ; finally, the specimens attributed to L. fragilis type form were derived from the
Tor tonian. The changes in shell shape seem to be gradual, evolutionary ones. The forms orbicu­
lar in outline, with pscudocardin al teeth, were replaced by toothless, somewhat asymmetrical
forms. Only the endmembers of this evolutionary sequence are unequivocally distingui shable
from each other ; these extremities could be separated as distinct temporal subspecies if futu re
investigations would exclude the effects of ecological factors on the shell shape.

Stratigraphic range. - Early Miocene (SENES 1958) - Recent.

Family Thyasiridae DALL, 1901
Genus Thyasira LEACH in LAMARCK, 1818

Subgenus Thyasira (Thyasira) LEACH in LAMARCK, 1818
Thyasira (Thyasira) flexuosa (MONTAGU, 1803)

(pl, 7: lOa-b)

1850. Cryp todon Si Il IlO.III II1 , D ONOVAN, ; W OOD, 134-1 35, pl, 12: 20a-b.
1909. Thyasira flcxuosa M TG . sp. ; C ERULLI-IR ELLI , 155, pl. 18: 29.
1945. Thyasira fIexuosu ( MOt'TAG U), SI' . 1803, GL IIlERT, 153-154, pI. 6: 5.
1959. Thyasira (Thyasira) flc x uosa ( MOI'TAG U) ; .A NDERSON, 124-1 26, pI. 16 : 5a- d .
1957a ? Thyasira hanscata KA UTSKY, sp. 1925; GLl BERT, 33, pl. 3 : 8.
1966. Thyosira flexuosa ( MONTAGU) ; T EBBLE, 79, text-fig. Sa- b.
1969. Thyasira flexuosa ( MONTAGU); K AUHM AN in M OORE, N184. text-fig. 93, 1- 3.
1971. Thyasira (Thyasira) [lexuosa (MONTAGU, 1803) ; JA NSSEN and VAN der SLIK , 44, pl. 16, 17: 62.
1974. Thya sira flc xuo sa ( MONTAGU, 1803) ; ABUOTT , 463, text-fig. 5335.

Materia). - Nawodzice - I valve; Rybnica I-I valve ; Rybnica 2-17 valves.
Dimensions (in mm):

L H
tvlZ Vlll MI-1620 7.0 7.2
Remarks. - The investigated specimens from Rybnica have their ventral margin more

regularly arched than it is the case with those figured by KAUFFMAN (1969), GLInERT (1945)
and TEBBLE (1966).

W OOD (1 850) recognized 711. flexuosa MONTAGU for being synonymous with Cryptodon
sinuosum (DONOVAN, 1801) as the Recent North American specimens are indistinguishable
from the forms found in the Plioccne of England . However, the shells identified by HORNES
(1 864,244-246, pI. 34: Ia-d) as Lucina sinuosa DON. arc completely different from Th.flexuosa.
They are very asymmetrical, with strongl y prosogyrate beaks being considerably shifted anteri­
orly. Furthermore, their anterodorsal margin is very short and concave, whereas main and
marginal grooves arc deeper and longer than in 711. flexuosa.

The specimens from the Middle Miocene of Crimea and Caucasus attributed to either
Tli. laevis (Z HIZ HC HEN KO, 1934) (see ZIIIZH CHENKO 1959, 197-198, pI. 4: 3-6), or Th.
flexuosa laevis (see MERKLl Nand NEVESSKAJA 1955: 55) differ from Th. tTh .i flexuosa in their
more regularly orb icular outline, greater dimensions (length 15 mm and 4-12 mm, respectively)
and weaker main groove.

The species Tli.flexuosa resembles very closely Tli. hanseata KA UTSKY, 1925 from North ern
Germany, however, the latter is somewhat more symmetrical , with its anterodorsal margin being
less steep and less concave than in the former. 711. lianscata is also more regularly orbicular
in outline than Tli.flexuosa. The specimens from the Upper Oligocene of Belgium assigned by
GU BERT (1957a) to Th. Iianseata , resemble in fact TII. flexuosa rather than Th, hanseata in
their outline.
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The shell of Th. mcrklini ZIII ZH CIIENKO, 1959 is, accord ing to ZHl ZHCHENKO (1959, 197,
pI. 4: 1-2) distinctly different from its congeners in the beak being strongly projected and bent
anteriorly and in the occurrence of two distinct grooves in its posterior part. However, these
supposedly diagnostic features of Th. nierklini make it actually indistinguishable from TII.
hanscata KAUTSKY, 1925.

Stratigraphic range. - Late Oligoccnc (GUBERT 1957a) - Recent.

Supcrfamily Chamacca LAMAR CK, 1809
Family Chamidac LAMARCK, 1809

Genu s Chania LINNE, 1758
Subgen us C{WI/l([ (Psi/opus) P Oll, 1795

Chama (Psi/opus) gryphoides L INNE, 1758
(1'1. 8 : Sa-b, 9, 1'1. 9 : l a- b, 2a- b)

1853. Chama squamosa m . ; E [cHWALD, 56- 57, 1851, 1'1. 4 : 8a-b.
1861. Chama Austriaca H ORN.; H OR NEs , 214- 215, 1'1. 31: 3a-e.
1910. Chama gryplto ides LIN. et var. ; S CH AFFER, 74-75, 1'1. 34 : 15-19, 1'1. 34: 20- 21 [var. Austria ca H ORN. I.
1912. Chama gryp hoidcs L[N NE et var.: COSS MANN and P EYROT, 533-535, 1'1. 24: 14-1 5, 1'1. 24: 6-9 [var . mioasperella

Sxc co].
1913. Chama gryph oidcs L [N!"E et var.; D OLl. FUS and D AUTZENBERG , 302-306, 1'1. 23: 37-50, 1'1. 23: 51-52 [var , PSCI/-

dounicornis SACCO l-
1930. Chama gryph oidcs L. ; K OWALEWSK r, 82.
1934. Chama gryphoides L.; F R IEDBERG, 130-132, text-fig. 18, pl . 21: 12-1 7.
1945. Chama iChama) grypho ides L[ NNE, 1767; G LIB ERT, 168-169, pl, 8: 5.
1955. Chama toulai DA V[TASCHVILI , 1932; M ERKLI N and N EVESSKAJA , 95, 1'1. 38 : 10-11.
1959. Chama grypltoides L[ NNE var. konken sis PA VLI NOVA-I LIINA ; ZH[ZIICH ENKO, 215, 1'1. 21: 27-28.
1959. Cliama toulai DAV[TASCHV[LI : ZIIIZHCH ENKO, 215-216, pl . 12: 8-16.
1966u. Chama gryphoides gryphoides L [NNE, 1758 ; GUIIERT and VA N de P OEL, 63.
1966a. Chama gryphoides oustriaca HUR NES, 1861 ; GUIIERT and VA N de P OEt , 63- 64.
1969. Chama gryphoides pscudounicornis S ACCO ; CSE r REGHY- M EZNERrcs ; Ill , pI. 8 : 17, 1 1.
1969 . ClWIIIU gryphoides borsodensis n . ssp . ; CS EPREG IlY-!'"h z NER1CS, Ill , p I. 8: IS, 19.
1971. Chama (Psi/opu s) grypltoides LI NNAEUS, 1758; .IA:-:SSEN and V AN del' SU K, 46, pl, 21: 66.
1972. Chama grypho idcs LI NNEO, 1758 ; C APROTTI , 64, 1'1. 2 : 10-11.
1974. Cltama (Ch ama) gryphoides LI NNE, 1758 ; MALATESTA, 88- 89, pI. 8 : la - d.

Material. - Nawodzice - I valve; Rybnica 1-19 valves : Rybnica 2- 32 valves.
Dimensions (in mm):

the descriptions

H
34.5
12.0
6.0
7.4

entirely consistent with

L
MZ VIII MI-1621 / t 24.6
MZ VIII MI-1621 /~ Y.U
MZ VIII MI-1621 /a ~.2

MZ VIlI MI-1621 /4 6.8
Remarks. - The specimens under discussion are

and figures referred to in the synonymy.
The shell, and in particular the left valve, i.e. the one attached to the substrate, is extremely

variable in shape in Chama (P.) gryphoides. The right valve, serving as an operculum, is more
constistent in shape; however, it undergoe s changes during ontogeny. In very small forms
(0.7 mm - 0.9 mm long), the right valve is oval-shaped, flatt ened, with triangular umbonal
part , prosogyrate beak, the pseudoprodissoconch is distinct , sculptured with densely spaced,
delicate concentric lamellae, while the remaining surface is covered with concentric lamellae
and fine spines arr anged in 10 radial lines. Right valves 1.5 mm long are suborbicular in shape,
convex, with beaks being more prosogyrute than in smaller forms . Right valves 2.5 mm long
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have their beaks stro ngly bent, distant fro m the do rsal margin ; th eir spiny stripes are no t
a rranged in radial line s.

A great number of varieties and subspe cies have been esta blished acc or ding to th e wide
va riability in shell sh ape (see the synonymy). Th e only excep tio n has been mad e by GUB ERT
and VAN de POEL ( 1966a : 63-64) who recogn ized two subspecies according to th e geological
age. Miocene shells were a tt ributed to Ch, gryplioides austriaca HORNEs, 1861, while those
from Pliocene a nd Pleistocene deposits to Ch. gryplioides gryphoidcs LINNE, 1758.

Stratigraphic range. - Early Miocene (G UBERT and VAN de Pon, I966a) - Recent.

Super family Leptonacea GRAY, 1847
Fam ily Erycinidae DESHAYES, 1850
Genus Scaccliia PHI LIPPI, 1844

Subgenus S cacchia (S cacchia) (PHI LlPPI, 1844)
Scaccltia (Scacc/tia ) degrangei (COSSMANN and PEYROT, 1912)

1911. Erycina (Scachia) Degrangei nov. sp. ; COSS~IANN and PEYROT , 553- 554, pl. 25: 1- 4.
1925. Erycina (Scacchia) Degrangei COSSM.; KA UTSKY, 33, pl. 3: 20a-h.
1939. Erycina (Scacchia) degrangei COSS M. u. P EYROT ; Kautsky, 594-595, pI. J9 : 15-1 6.
1964. Erycina (Scacchia) degrangei COSS~IANN and P EYROT 1911; ANDERSON, 163-164, pI. 6 : 5Ia-d.
1967. Spaniorinus (Laseinay dcgrangei COSSMANN and PE YROT, 1912; GLl IlERT and VAN de P OEL, 58-59.

Material. - Nawodzice - 1 right valve.
Dimensions (in mm) :

L H
!v1 Z VIII MI-1622 1.1 0.9
Description. - Valve is very fragile , suborb icular in outline, inequilateral, with its posterior

part accounting for 45 %of the valve length . Anter od orsal margin is longer and more oblique
than the posterodorsal one. Beak is very small, orthogy rate . Extern al surface is ornamented
with very fine concentric line s which in an terior and po steri or parts of the valve intersec t with
delicate and densely spaced radial lines . T he latter appear at th e mid heig ht of th e valve. Smooth
pseudop rodissoc onch is di stinctly defined . Growth stages are ind istinct.

In ternal ligament is placed in a sma ll ligament a I groove behind the beak . H inge plate is
lacking.

There is a single, conspicuous, co nica l 3b beneath the beak. di rected a nteriorly, with a shallow
socket in front of it ; AI and PI a re very weak , di stant from the beak and parallel to the dorsal
margin .

Valve is brilliant inside, with no trace s of pa llia l line an d add uctor muscle scars. Ventral
margin is smooth.

Remarks. - The inve stigated valve is generall y co nsisten t with the holot ype of S. (S.)
degrangei; the only difference consisting in its weak er larnelliform lat eral teeth, which makes
it resembling the Austrian forms described by KAUTSKY (1939).

The species S. (S.) degrangei is clo se to Spaniorinus austriacus (Hc>RNES, 1864), from which
it differ s in its greater convexity, tri angular outline of the umbonal part , presence of lateral
teeth, and shell ornamentation. According to HORNES (1864, 252, pI. 34 : 8a-d), the external
surface of S. austriacus is smooth and brilliant , but FRIEDBERG (1934 , 128 text-fig. 16, pl, 21 :
8) noticed in the anterior and posterior parts the presence of fine concentric as well as radial
lines, thi s ornamentation being discernible only under a microscope. When describing the species
S. austriaca HORNES, KAUTSKY (1939: 614-615) noted that the radial lines disappear abruptly
in the middle part of the valve.
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H
5.8

Rybnica closely correspond to the de-

The fundam ental difference between S. (S.) degrangei and S. austriacus however, is in hinge
construction. The hinge in the left valve of S. (S. ) degrangei consists of two cardinals 2 and
4b and two very weak laterals AIl and PII , while there is only one cardinal tooth in the left
valve of S. austriacus. The right valves of both the species bear one cardinal tooth each, but
the hinge of S. (S.) degrangei is provided also with two lamellifonn laterals AI and PI which
arc lacking in S. austriacus.

The species Scacchia (S.) degrangei has previously not been reported from the Polish
Miocene.

Stratigraphic range. - Middle Miocene (ANDERSON 1964) - Plioccnc (KAUTSKY 1939).

Family Kelliidac FORBES and HANLEY, 1848
Genus Bornia PHILIPPI, 1836

Subgenus Bornia (Bornia) PHILIPPI, 1836
Bornia (Bornia) deltoidea (WOOD, 1840)

(pI. 9: 3a-b)

1850. Lepton deltoideum, S. W OOD ; W OOD, 115-11 6, pI. 11 : 9a-d.
1864. Lepton corbuloides PH IL. ; HORNES, 249, pl. 34: 4a- c.
1909. Kellya (Bornia) sebetia COSTA sp, (e ye/as) ; D OLLFUS and D AUTZENBERG , 268-270, pl. 18: 28-33.
1912. Kellya (Bornia) Hoernesi novo sp.; C OSSMANN and P EYROT, 578-580, pl, 25: 54-55.
1934. Kellya (Bornia) sebetia COSTA; F R IEDBERG, 127-1 28, pl. 21: 7.
1939. Bornia hiimesi C OSSM. u, I'EYR. ; KAUTSKY, 600-601, pI. 19: 32-35.
1957c. Bornia deltoideum W OOD, s. 1851; GLIBERT , 22, pI. 2 : 16.
1967. Kellia (Bornia) deltoidea (WOOD, 1851); GL IIlERT and V AN de I'OEL, 66.
1971. Bornia (Bornia) deltoidea (S. V. W OOD, 1851) ; J ANSSEN and VA N der S LIK , 47, pl. 22 and 26: 72.

Material. - Nawodzice - 5 valves; Rybnica 1- 23 valves; Rybnica 2-5 valves.
Dimen sions (in mm):

L
MZ VlII MI-162 3 6.2
Remarks. - The specimens from Nawodzice and

scription and figures referred to in the synonymy.
The Viennese specimens ascribed by HORNES (1 864) to L epton corbuloides PHlUPFI are,

according to COSSMANN and PEYROT (1912), different from the Recent ones and should, be
separated as a new species. COSSMANN and PEYROT (1912) named that species Kellya (Bornia)
hoernesi. However, the Viennese specimens are indistinguishable from Bornia delto idea (WOOD,
1840) from the Pliocene of England and hence, the name K . (B.) hoerncsi proposed by Coss­
MANN and PEYROT (1912) is a younger synonym of the former.

There is no resemblance between B. deltoidea (WOOD, 1840) and B. geoffroy i (PAYRAUDEAU,
1826) and these species should not be identified with each other, contrary to the opinion of
KAUTSKY (1939: 601-603). B. geoJJroyi presented by KAUTSKY (1939, pI. 19: 29-31 , pI. 20 :
1-2) is more orbicular in outline than B. deltoidea , with more gently sloped part s of the dorsal
margin. Distinct radial ribs run from its weak, anteriorly shifted beak toward s the extremities
of the ventral margin .

The species B. (B. ) deltoidea corresponds closely to B. (B .) sebe tia (da COSTA, 1829)
[= B. corbuloides (PHlUPPI, 1836)], from which it differs in its less triangular and more asymme­
trical shell outline, wider but less oblique resilifer, and tooth PI being displaced furth er away
from the beak.

Stratigrapbic range. - Early Miocene (DOLLFUS and DAUTZENBERG 1909) - Pliocene
(WOOD 1850).
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Genus Lasaeok ellya COSSMANN , 1911
La sacokellya ccstascns is (COSSMA NN and PEYROT, 1912)

(1'1. 9 : 7a - b, 8)

1'J1 2. Kcllya i Lasacokcllvai CC.I/II.1m "is n o vo SI' . ; COSS~I A:-iN and P EYROT, 583- 584, pl. 25 : 70-7 1.

Material. - Nawodzicc - 10 valves : Rybnica I-I valve.
Dimensions (in nun) :

L H
f\IZ VIII MI-1 624/, 1.6 2.4
MZ VIII MI-1624/2 1.5 1. 2
Description. - Valve is small, very convex, oval in outline, somewhat anteroventrally

elongated, inequilateral , with its posterior part accounting for 40 %-45 %of the valve length.
Anterodorsal margin is slightly concave beneath the beak. Very convex anterior margin gently
passes into the arched ventral margin , while the connection of the straight postcrodorsal margin
with somewhat convex posterior margin is less gentle. Beaks arc poorly defined. Umbonal part
of the valve slightly project s above the dorsal margin. Lunule is small, deeply squeezed in,
poorly defined .

Externa l surface is sculptured with irregular, distant , concentric grooves, variable in width
and depth . Growth stages are indistinct.

Internal ligament is placed in a wide and long resilifer which is very oblique to the poste­
rodorsal margin. Hinge plate is lacking , the anterodorsal margin being somewhat thickened .
Anterior lateral teeth are lacking.

Hinge in the right valve: I is hook -like, its longer, inferior part being parallel to the lunular
margin ; small, nod ular 3a is almost entirely fused with the lunular margin ; both I and 3a are
situated in front of the beak ; thin , lamelliform PI and Pili occur behind the rcsilifer, PI being
somewhat oblique, separa ted by a narrow groove from weaker PIli which is parallel to the
postcrodorsal margin.

Hinge in the left valve: weak, nodular 2a is oblique to the anterodorsal margin , while more
infcriorly placed 2b parallels it ; PII is in form of a long, projected fillet , parallel to the onc
limiting the posterior edge of the resilifer.

Adduct or muscle scars are large, oval in shape, the posterior being somewhat smaller than
the anterior one. Pallial line shows no sinus ; it is not very distant from the smooth ventral
margm.

Remarks. - The discussed specimens from Nawodzicc arc more convex than the holotyp e
from Cestas (Bordeau x region). In addition , they show a weak PIli in the hinge of the right
valve, which feature has not been mentioned by COSSMA NN and PEYROT (1912).

The species under consideration resembles very closely Lasaca rubra (MONTAGU, 1803)
in its shcll size, outline and sculpture, but differs from the latter in hinge construction and li­
garncnt characteristics. The shell of L. rubra has cardinal tceth not separated from the anterior
lateral ones (except for 4b), two anterior lateral teeth being present in the hinge of both the
valves. Internall y, marginal ligament is placed in a shallow and narrow socket behind the
posterior lateral teeth in L. rubra, while the internal ligament of L. cestasensis occurs in a wide,
long resilifer in front of the posterior laterals.

The species Kellia suborbiculari s (MONTAGU, 1803), which has the ligament of the same type
as L. cestascnsis , differs from the latter in its beaks being more projected above the dors al margin
and distinctly shifted anteriorly, the presence of a lamelliform anterior lateral tooth parallel
to the ante rodorsal margin , and the lateral teeth being somewhat weaker and shifted toward
the beak. Furthermore, the well developed internal ligament may be supplemented in K. S- /I

borbicularis by a small external ligament situated close behind the beak.
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Lasaeokellya cestasensis has previously not been reported from the Polish Miocenc.
Stratigraphic range. - Early Miocene (COSSMANN and PEYROT 1912) - Middle Miocene

(this paper).

Family Montacutldae CLAReK, 1855
Genus Montacuta TURToN, 1822

Montacuta substriata (MONTAGlJ, 1808)
(pI. 7 : Ra- b)

1850. Monta cuta substriata M ONTAGU; W OOD. 128-129, pl . 12: 12a-b.
190!l. M ontacutu substriata M TG. sp. ; C I'RUl.lI· I RELlI , 12-13, pI. I: 29-31.
1934. Montacuta substriata M ONT.; F R IP.D DERG , 125-1 26, pI. 21 : 3, text-fig. 14.
1939. Montucuta substriata M ONTAGU; KAUTSKY, 621- 622, pI. 21, 22- -25.
1957('. Montucuta substriata (MONTAGU); GlIllERT, 25; 1959, pl , 5 : 6.
1958. Montacuta substriata (MONTAGU) ; S OROP.NFREI , 99, pI. 14: 46a-b.
1966. Mo ntacuta substrlata (MONTAGU) ; T EBBl.P. , 89- 90, text-fig . 42a- c.
1971. Mo ntacuta substriuta CMONTAGU, 1808) ; JA NSSEN and VA N der SlIK, 48, pl. 24 and 25 : 73.

Material. - Rybnica 2- 3 right valves.
Dimensions (in mm):

L H
MZ VIII MI-1625 2.7 2.3
Remarks. - The investigated specimens from Rybnica entirely correspond to the descriptions

and figures referred to in the synonymy.
StratigrapWc range. - Middle Miocene (KAUTSKY 1929) - Recent.

Superfamily Cyamlacea P IIILIPP I, 1845
Family Sportellidae DAl.L, 1899
Genus Cerullia CHAVAN, 1953

Cerullia ovoides (CERULLI-IRELLI, 1909)
(pI. 6 : Il a-b)

1909. Solecardia (Scif/tillulu ) ovoides n. sp.: C ERllLLI·IRELLI , 198, pI. 23 : 24.

Material. - Nawodzice - 1 left valve.
Dimensions (in mm):

L 11
MZ VIII MI-1626 2.1 1.3
Description. - Valve is thin, brittle, very convex, oval in outline, with somewhat projected,

triangular umbonal part ; it is inequilateral , with its posterior part accounting for 34 %of the
valve length. Posterodorsal margin is shorter and more steep than the anterodorsal one. Beak
is small, prosogyrate. Distinctly defined, whitish pseudoprodissoconch is smooth, while the re­
maining surface of the valve is omamented with densely spaced, fine concentric lines which are
more distinct in the posterior part of the valve than in the anterior one. Growth lines are clear.

Internal ligament is placed in a short ligamental groove, parallel to the postcrodorsal margin.
Hinge is very weak ; hinge plate is lacking.

The tooth I is small, conical, strongly projected, situated beneath the beak, with a deer
socket in front; long but very weak AI is fairly distant from the beak and oblique to the an­
terodorsal margin ; PI is also weak, parallel to the posterodorsal margin.
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Poster ior adductor mu scle sca r is suborbicular in shape, placed clo se beneath the PI; anterior
add uct or mu scle scar is larger than the posterior one, oval in shape. Pallial line shows no sinus;
it is inc onspicuous, distant from the smooth vent ra l margin.

Remarks. - The specimen from Nawodzice differs from the holotype of C. ovoides from
Fe ncs tina (Italy) in being more regularly elliptical in outline. The shell s described by CERULLI­
-IRE LLI (1909 : 198) are more inequilateral and have somewha t lower anterior part than th e
valve from Nawodzice.

The species C. int ermedin (C ERULLI-IRELLI , 1909) differs from C. ovoides in its central beak ,
as well as in the posterior part of the shell being more angular th an in th e latter species.

The con sidered specimen from N awodzice has nearly the same shape as Scacchia (Scacchiay
elliptica (SCACC H(, 1833) as reported by WOOD (1850, 16-17, pI. 12: 13a-c). S . (S.) el/iptica
however, ha s its lateral teeth better developed ; moreover, two cardinal teeth occur in the hinge
in its left valve, compared to .a sing le cardinal tooth in the left valve of C. ovoides.

The spec ies Cerullia ovoides has previou sly not been reported from the Poli sh Miocene.
Stratigraphic range. - Middle Miocene (thi s paper) - Late Pliocene (CERULLI-IRELLI

1909) .

Superfam ily Carditacea FLEM (NG , 1820
Family Carditidae FLEM ING, 1828

Subfam ily Carditamerinae CHAVAN, 1969
Genus Cyc locardia CONRAD, 1867

Subgenus e ye/acardia (Scalaricarditat SACCO, 1899
Cyc locardia (Scalaricarditai scalaris (SOWERBY, 1825)

(pl, 9 : 5a-b, oa-b)

1850. Cardita scalaris , LEATms ' MSS; WOOD, 166-1 67, 1'1. 15 : 5.
1930. Vencricardia sclaris Sow .: KmvALEwsKI, 81-82.
1934. Pteromeris scalaris Sow. ; F R IEDBERG, 96- 97, pl. 16 : 14-1 0.
1938. Cardita scalaris Sow.: FR IEOIlERG , 34.
1945. Carditu (Cvclocardita) scalaris S OW ERIl Y. sp . 1825; GUBERT , 130-131 , pl . 8 : 9.
1950. Cardita i Vcnericardit a) sculuris (LEAl ms M. S ., .I . SOWERBY 1825); H E·ERI NG . 23. 1'1. 2: 41-42.
( \172. Cyclocardiu (Cyclocardia) scalaris (SOW ERIl Y 1825): .IANSSEN and VAN der SU K. 174-175, pI. 27 and 28 : 80.
1976. Cyclocardia (Sca /ar iml'di lll) scalaris (Sow.): BR AMIlI LLA. 109. pI. 27 : 39- 40.

Material. - N aw od zice - 5 valves ; R ybnica 1- 30 valves; Rybnica 2-1040 valves.
Dimen sions (in mm) :

L H
MZ VlIT MI-1627/1 12.5 12.5
MZ VIII MI-1627/~ 12.0 11.0
Remarks. - The investigated specimens from N aw odzice and Rybnica entirely correspond

to th e de scriptions and figures referred to in the synonymy.
A ch ange in shell o ut line is observed in ontogen y of C. (S.) sea/oris. Juvenile shells are

subo rb icular in shape, with triangular urnbonal part , their a rched ventral margin being gently
connec ted with th e posterodorsal margin . Adult forms, in contrast , are triangular in outline,
with very steep anterior part and so mewhat elongated, acute posterior part , their straight to
slightly convex ventra l margin forming a n acute angle with the posterodorsal margin. In addition,
juvenile shells are equilateral , while adult ones are inequilateral, with their posterior parts
accounting for up to 70 %of the shell length . The hinge structure also changes in ontogeny,
the teeth 3a and All undergoing gradual reduction.
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Allied with C. (S.) scalaris is the species C. unidentata (BASTEROT, 1825). However, its shell
is less convex than in the former species, and its hinge is provided with only one lateral (PI),
while four weak laterals (AI, PI, AH and PH) are present in C. (S.) scalaris. Furthermore,
the rectangular nodules resulting from intersection of wide radial ribs with narrow concentric
lamellae are flattened and distinct in C. (S.) scalaris, while rounded. lower and less d istinct
in C. unidentata.

Stratigraphic range. - Early Miocene (GLlBERT 1945) - Late Pliocene (BRAMBILLA 1976).

Superfamily Crassatellacea HRUSSAC, 1882
Family Astartidae d'ORBIGNY, 1844

Subfamily Astartinae d'ORBIGNY, 1844
Genus Astarte SOWERBY, 1816

Subgenus Astarte (Astartei SOWERDY, 1816
Astarte (A starte) radiata NYST and WFSTENDORP. 1839

1945. Astarte i Astarte) radiate NYST and W ESTENDORP, 1839; GLIDERT, 102-106, pl. 6: 3a-e (cum syn.) ,
1964. Astarte (As/arte) radiaia NYST and W ESTENDORP 1839; ANDERSON, 149-150, pl, 3: 35a-c.

Material. - Rybnica I-I valve; Rybnica 2-4 valves.
Dimensions (in mm) :

L 11
MZ VIII MI-1628 3,2 2.~

Description. - Valve is massive, weakly convex, suborbicular in outline, with marked trian­
gular umbonal part, inequilateral, with its posterior part accounting for 44 ~~ of the valve length.
Anterodorsal margin, which is somewhat concave beneath the beak, gently passes into the
very convex anterior margin. Posterodorsal margin is slightly convex, steep. Posterior margin
is shorter and less convex than the anterior one. Beaks are small, weakly prosogyrate. Lunule
is very narrow, smooth, somewhat deepened under the beak, poorly defined.

External surface is sculptured with concentric bands, separated with deep grooves. The
bands increase in width ventrally. The 1.9 mm high valve bears 10 bands. whereas the 2.8 mm
high valve bears 18 bands. Umbonal part is smooth. Growth stages are indistinct.

Ligament is external; nympha is short and very oblique.
Hinge in the right valve: oblique, short, thin 3a is placed beneath the beak; it is separated

by a triangular socket from triangular, massive 3b, behind which a socket and thin, weak 5b
are placed; AI is long. lamelliform, separated by a narrow groove from the anterodorsal margin.

Hinge in the left valve: there is a small socket in front of triangular 2, while a deep socket
occurs behind that tooth , separating it from oblique, thin 4b; PH is parallel to the posterodorsal
margin. from which it is separated by a narrow groove.

Adductor muscle scars are oval-shaped, subequal, the posterior scar being somewhat higher
than the anterior one. Pallial line shows no sinus; it is placed near the smooth ventral margin.

Remarks. - The investigated specimens from Rybnica are juveniles. Their shell outline
and concentric ornamentation are characteristic of two distinct species, namely Astarte (Astarte)
radiata NYSTand WESTENDORP, 1839 and A. (A.) gracilis MUNSTER. 1837 (see GLIBERT 1957a,
22-23, pI. 2: 3f). Those two species. however, differ in some details of hinge construction, and
the specimens from Rybnica have their hinge consistent with the hinge of A. (A.) radiata.

The species under consideration has previously not been recorded in the Polish Miocene.
Stratigraphic range. - Middle Miocene (KAUTSKY 1925) - Late Miocene (GLIBERT 1945).
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Genus Tridonta SCI-1l1MAC HER, 1R17
Subgenus Tridonta (Nicall ill ) LEACH, 181 9
Tritlonta (Nica nia) waeli (GLlRERT, 1945)

(pl, 9 : 9:1 - b, 10a- -h)

1864 ? Astarte triangularis MONTAGU; H iiRNF.S, 282-2lD. pl, 37 : l :l-f.
1867 ? Astarte triangularis l\I ONT. sp. ; R EUSS, 136.
part , 1934. Crussatella (Crassil/e l/a) concentrica D Ul. ; Fmrnnrno , 98, pl, 17 : 10, 11011 pl, 17: 8- 9.
part , 1934. Astarte (Goo dallia) triangularis M ONT. ; FRlfI>IlIRG , 99. pI. 33: R.
pa rt. 1938. Crassatella ronccntrica DUJ.; FR lfI>nfRG, 34.
1945. Astarte (Aslarle) II'{/{,/i (NYST mss) novo sp.: Gt.rnr.ar , 106-1 07, pI. 4 : 6a-b,
1955. Astarte (fJ Nicauiai wadi (NYST) G unERT and de H Fl I'Z f Ll N , 24.
1957('. Astart e iNicania t waeli (NYST m ss) Gu nERT, 1945; GU llrRT, 7.
1957('. Astarte (Nicnnia) pseudopygmaea novo nom.; G U IlI:RT, 7. pI. 2 : 4a- h.
1972. As tarte waeli GUIIERT , 1945; N ORD Sl f CK, 30. pI. 4: 29.)
1974. Goodallia (Gondallia) waeli pseudopygmaea (G I.IIlER1', 1( 57) : J ANSSf N and VA N der SUK, 59, pI. 40 : 50a- c.
1975. A start e ( ?A.I'tarle) waeli G U IIERT, 1945: VAN den Boscu ('I al., pl . 15 : 4.

Material. - Rybni ca 1-7 valves; Rybnica 2- 7 valves.
Dimensions (in mm) :

L H
MZ VrJI MI-1629/1 S.O 4.7
MZ VIII MI-1 629/~ 4.7 4.7
Description. - Valve is small, solid, slightly convex, subequilatera l. with its posterior part

accoun ting for 50 ~%;-55 %of the valve length . Ventral margin is very convex: dorsal margin
is A -shaped, its anter ior part being straight and the posterior one slightly con vex. Beak is small.
weakly prosogyrate. Lunul e is long. lanceolate , smooth, poorl y defined. Escutcheon is long,
lanceolate, wider than lun ule, limited by a blunt edge.

External surface is covered with 29- 31 distinct concentric band s which are wider than the
grooves separa ting them. The band s disapp ear at thc border of lunule and escutcheon. Growth
stages are indistinct.

Ligament is external , opisthodet ic. Nyrnpha equals to 1/4 of the posterodorsal margin in
length . Hinge is solid, of lucinoid typc. Hinge plate is triangular in sha pe.

Hinge in the right valve : large, triangular 3b occurs in the middle of the hinge margin ,
separated by a deep, triangular socket from small 3a, the latter being placed close to the lunular
margin; thin, lamelliform AI is parallel to the anterodorsal margin.

Hinge in the left valve: thin, lamelliform 2 and 4b, oblique to the lower edge of the hinge
plate , are separated by a wide, triangul ar socket ; 2 is more prominent than 4b; groove separa­
ting 2 from the lunular margin is narrow and more distinct than that one separa t ing 4b from
the nympha ; lamelliform Pll is parallel to the postcrodorsal margin.

Adductor muscle scars are distinct. the anterior one being larger and ellipsoidal in shape,
while the posterior one almost rectangular in outline. Pallial line shows no sinus ; it is distinct ,
distant from the finely crenulated ventra l margin.

Remarks. - The specimens assigned by NYST (1868) to A. wadi and described under the
same name by GLlBERT (1945) have three cardinal teeth in the right valve, namely 3a, 3b, and
very indistinct 5b. The specimens from Rybnica, however, have no tooth 5b.

FRIEDBERG (1934) misidentified some specimens indistinguishable from those described
above, as Crassatella (Crassineltay concentrica DUJARDI N. His mistake is hardl y understan ­
dable , as the differences between T. (N.) waeli (GLIBERT, 1945) and Crassinella concentrica
(DUJARDIN, 1837) are sharp and selfevident. The latter species has distinctl y opisthogyrate
beak and a sharp urnbonal part with slightly convex ant erodorsal margin and somewhat concave
posterodorsal margin. The narrow and weak cardinal teeth are placed before large and deep
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triangular resilifer in C. concentrica, while the external ligament is fixed to a distinct nympha,
placed at the posterior part of solid hinge in T. (N.) waeli.

The specimens of T. (N.) waeli from Wieliczka, housed in FRJEDBERG'S collection, were
assigned by that author (FRIEDBFRG 1934) to Astarte (Goodallia) triangularis MONTAGU,
]803. The latter species, however, differs from the former in its higher shell with orthogyrate
beak being more projected above the dorsal margin, as well as in its external surface being
sculptured only with fine growth lines.

The shells from Vienna Basin described by HORNES (1864) under the name Astarte triangularis
(MONTAGU) differ from those named Mactra triangularis by MONTAGU (1803) and probably
belong to T. (N.) waeli. In fact , their external surface is ornarnented with very distinct, wide,
concentric bands, and their anterodorsal margin is only a little shorter and steeper than in the
holotype of T. (N.) waeli.

It is also reasonable to claim, that the specimens from Wieliczka assigned by REUSS (1867)
to Astarte triangularis, belong in fact to T. (N.) waeli, as they arc, according to REUSS, entirely
consistent with those figured by HORNES (1864).

GLIBERT (l957c) introduced the name Astarte (Nicania) pseudopygmaea for the specimens
from the Pliocene of England, ascribed by WOOD (1850) to Astarte pygmaea MUnster, as
well as for his own specimens from the sands of Belgian Scaldisien. According to GLIBERT
(1957c), A. (N.) pseudopygtnaea differs from T. (N.) waeli in its thicker concentric lamellae
(18-19 in number, in contrast to 24-25 in T. (N.) wae/i) and steeper anterodorsal margin.
Unfortunately, GLlBERT did not give the dimensions typical of newly erected species. After
the mea surements have been made by the present author on the published figures, it became
clear that A. (N.) pseudopygntaea with ]8-19 lamellae is 3.0 mm high , T. (N.) waeli with
24-25 lamellae is 4.0 mm high , and the 5.0 mm high specimens from Rybnica have 29-31
lamellae. The present author is therefore convinced that T. (N.) waeli and A. (N.) pseudo­
pygmaea are actually synonymous, a difference in slope of the anterodorsal margin seeming
to be insufficient as a criterion to distinguish between species.

Stratigraphic range. - Early Miocene (NORDSIECK 1972). - Late Miocene (GUBERT and
de H EINZELlN 1955).

Superfamily Cardiacea LAMARCK, 1809
Family Cardiidae LAMAR CK, ]809

Subfamily Cardiinae LAMARCK, 1809
Genus Acanthocardia GRAY, ]85]

Subgenus Acanthocardia (Acanthocardia) GRAY, 1851
Acanthocardia (Acanthocardiai paucicostata (SOWERBY, 1839)

(pl, 10: la-b, 2a-b)

1892. Cardium paucicostatum Sow rnnv ; BUCQu ov et al. , 268-271, pl. 44 : 1-5.
1912. Cardium paucicostatum Sow . ; COSSMANN and P EYROT, 478-479, pl, 20 : 30.
1960. Cardium tA canth ocardiav paucicostatum Sowsnnv 1839; K OJVMDOIEVA in KOJUMD OI EVA and STRACHIMIROV,

41-42, pl, 13: 4-5.
1963. Cardium paucicostatum SOWERBY; TAVANl and T ONGIORGl, 26, pl. 25: 1,3, 5-8, 13-1 5.
1976. A canthocardia (A canthocardiai paucicostata (Sow.); BRAMBILLA, 111, pI. 28: 7-8.
1977. Acanthocardia (Acanthocardtoi paucicostata (Sowsnnv. 1839); M ARASTI and RAFFI, 32, pl. 2: 5.

Material. - Nawodzice - 9 valves; Rybnica 1-7 valves ; Rybnica 2-10 valves.
Dimensions (in mm) :

MZ VIII MI-1631/1

MZ VIII MI-1631/2
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L
12.0
5.5

H
10.5
5.0
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Description. - Val ve is subo rb icula r in o ut line , slightly t ra nsver sall y elongated , very co nvex,
subeq uila tera l, with it s posterior part acco unting for 54 ;;; of th e va lve length. Small, sha rpened,
prosogyrate beak co nsiderab ly p rojects a long with very convex umbon al part of the val ve,
a bove the dorsal margin. Slight ly co nvex a nt erodorsal ma rgin is sho rter th an th e stra ight,
oblique, posterodorsal margin . St ra ight posteri o r margin ma kes a n obtuse angle with the pos­
terodorsal ma rgin. Angular connection of the posteri or margi n with the a rched ventra l margin
is sharp. Ven tral margin gently connects with the co nvex a nterio r margin . Lunu le is co rdat e
with out an y co ncentric o rname nta tio n.

Val ve sc ulpt ure con sists of 16-1 8 wide, tria ngula r rib s, separated with gro oves which a rc
plane a nd nar rower t ha n the ribs ; fo ur ribs in the po sterio r pa rt of the valve a re so mewha t
narrower and lower th an the others. Both the ribs and the grooves are o rname nted with closely
spaced concentric lines wh ich are stra ight o r a rched in grooves, whil e V-shaped on rib s. T op
part of the rib s is dev oid of concentric ornamentati on . Each rib bears a row of fine, low spines,
triangular in cr oss sectio n. The sp ines usually get detached leaving a tr ia ngular-shaped trace ,
the triangle being isosceles with a sho rt basis. G row th stages are indistinct.

The hin ge is not very so lid . It s a nterio r edge is st rongly Hanged clo se to th e beak . The length
of th e nymph a approxim at es half the length of th e posterodorsal margin .

H inge ill the right val ve: oblique 3a is nearl y as so lid as ver tica l 3b which is separa ted from
the former by a tri angular socket ; AI is sho rt , lamclliform ; ver y stro ng, lamell ifor m PI is oblique
to th e posterodorsal margin .

Left va lve : triangula r 2, the str on gest tooth of the hin ge, is separa ted by a t riangular socke t
from 4b , th e latter being very wea k and fused wit h th e border of th e nymphn; lamelliform All ,
parallel to th e anter odo rsal mar gin , is somewhat lon ger th an P II .

Anteri or add uctor m uscle sca r is bean-shaped ; the posterior one is larger and oval in sha pe .
Pallial lin e shows no sinus ; it is very d istant fr om the ventra l margin . The latter has deep ere­
nul ation extending up to 2/3 of the shell heigh t.

Remarks. - Acco rd ing to GLIBERT and VAN de Pori, ( 1970 : 54- 55), the specimens from
Rybnica illu strated a nd described by FRIEOnm G (1934,1 33-1 34, pl. 22 : 6-7) under the name
Cardium paucicostatum rep resent another species, viz. Cardium iA canthacardia) ciliare bian­
conianum COCCONI, 1873. The two specie s d iffer in shape of th e sp ines, the number of ribs
being constant. GLlDERT and VAN de Pou . (1970) ascerta ined th at C. (A. ) ciliare has t rian gul ar,
narrow spines with their bases contacting with one a nother. C. (A .) paucicostatum, in turn ,
ha s more or less elon gated triangular spines .

The specimens from Rybnica figured by FIUEDBERG a nd ho used at pr esent at th e In stitute
of Geological Scien ces, Craco w, have th eir sculpture completely worn out (whi ch was mentioned
by FRIEDBERG in his descri pti on ) ; even the traces o r detach ed spines forming grooves on the
top of the rib s a re not preser ved . Thus, the sha pe of spines being diagnost ic of C. paucicostatum
and C. ciliare , an iden tificat ion of the considered specimens with eit her of the two species would
be impossible. Ho wever the present au tho r is of the opinion th at such a difference in construction
of spines is in suffi cient to establish two distin ct species. Th is is consistent with the opinion
expressed by DESHAYES ( 1839 : 73), who deleted the na me ciliate LI NNE, 1758 from th e no­
menclature.

Stratigraphic range. - M iddle Miocene (COSSMANN a nd PEYROT 1912) - Recent.

Acantliocardia (Acanthocardtas turonica (HORNES, 1861)
(pI. to: 4. 6a- h, 7, ga- b, 9)

t 830. Cardium hispidum, m.; E IC II WAI.D, 209.
1831. Cardium a M l/ a l UIII L IN. ; du Bo is ut: M ONTP ER!'U X. 62, pl . 4 : 13- 14.
1853. Cardium hispidum m.; E IC HWALD, 94-95; lion 1851, pI. 4 : 2Ia-c.
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1861. Cardium turonicum M AYER ; HORNES, 188-I S9, pI. 27: 3a-c.
1866? Cardium Brocchi, M AYER, 67-68, 1'1. 2: 4.
1882. Cardium prae-echinatum HILBER, nova forma ; HU.RER, 13-14, 1'1. I: 34-35.
1899. Cardium taurinum M ICHT.; SACCO, 37, 1'1. 9 : 1- 3.
1900. Cardium Barrandei MAYER-EYMAR ; IVOLAS and P EYROT, 195-196, pl. 3: 9-1 2.
non 1900. Cardium turon icunt M AYER-EYMAR; IVOLAS and P EYROT, 213-214, 1'1. 3: 13,1 6.
1903. Cardlum pseudoturonicum n. sp.; MIKHAI LOVSKY, 126.
non 1912. Cardium turon ense M AYER em.; COSSMANN and P EYROT, 486-487, 1'1. 22 : 19- 20.
1912? Cardium sallomacense novo sp. ; C OSSMANN and P EYROT, 489-490, 1'1. 22: 25-28.
1913. Cardium turonicum M AYER ; D OLLFUS and DAUTZENlIERG , 312-315, 1'1. 25: 1-12.
1925. Cardium Schafferi novo spec.; KAUTSKY, 36.
1934. Cardium (Tra chycardium) praeechinatum HILB.; F R IEDllERG, 134-1 36, 1'1. 21: 19- 22, pl . 22: 1- 2.
1938. Cardium praeechlnatum H ILB. ; F R IEDllERG, 40.
1950. Cardium (A .) taurinum MICH ELOTTI; H EERI NG , 32, pl , 6: 138.
1954. Carditrm (Acan thocardias barrandei schaffer l KAlIT SKY ; SIEBER, 214-216, pl. 2 : 2a-e, 4.
1955. Cardium hispidum E ICHWALD, 1850; MERKLIN and N EVESSKAJA, 39, 1'1. 5: 1-6.
1956. Cardium (A cantlto cardia) sp . 1 [= Cllrdilllll schafferi KAUTSKY]; T EJKAL, 25, pI. 5 : J.
1960. Cardium (A canthocardia) barrandei var. schafferi (KAUTSKY, 1925); K OJUMDGI EVA in K OJUMDGIEVA and ST RA­

CHIMIROV, 41, pl . 13: 3.
part. 1963. Cardium tAcantltocardia ) turon icum M AYER ; V ENZO and PELO SIO, 173,1'1. 32: 4, 1'1. 55: 10-1 3, 13a, 17-19,

21.
1968. Cardium [Acanthocardla) barrandei schaffe ri (KAUTSKY, 1925); HIN~ULOV, 104, pI. 21: 11- 14.
1970. Cardium (A canthocardiav praeechinatum HILBER, 1882; GLIBERT and VAN de P OEL, 56.
1970. Cardium (Acanthocardia ) turonicum M AYER in H ORNES, 1861; G LIBERT and V AN de P OEL, 56.

Material. - Nawodzice - 2 shells, 20 valves; Rybnica 1-18 valves; Rybnica 2-270
valves.

Dimensions (in mm):
L H

MZ VIII MI-1632/1 38.0 37.5
MZ VIII MI-1632/2 33.0 33.5
MZ VIII MI-1632/a 27.0 26.2
MZ VIII MI-1632/~ 7.3 6.8
MZ VIII MI-1632/5 5.6 5.2
Description. - Juvenile shells, up to 15.0 mm in height , are orbicular in outline, while larger

ones are posteroventrally obliquely elongated. Very slightly convex posterodorsal margin
makes an obtuse angle with the anterior margin. Small beak s are weakly prosogyrate. Slightly
swollen umbonal part projects above the dorsal margin. Lunule is large, cord ate, smooth,
poorly defined. Escutcheon is narrow, smooth, poorly defined.

External surface bears 20-26 (most commonly 22-23, see below) triangular ribs separated
with very narrow, plane grooves .

ribs number 20 21 22 23 24 25 26
specimens
number 8 45 69 70 29 10 2
(total number of investigated specimens - 233)

The grooves increase in width anteriorly and posteriorly from the middle of the ventral margin .
They are ornamented with densely spaced, straight lines, forming concentric ornamentation,
while the ribs bear only spines. Irregularly bent concentric lines occur also at the slopes of the
ribs, but exclusively in large specimens. Spines commonly get detached from the ribs, leaving
a row of drop-shaped traces. In small shells, they look like st uck spherules, whereas in larger
shells, they are longer and display also vertical grooves which results in their wheat corn appea­
rance. Growth lines are clear.

Anterodorsal margin is slightly flanged. Nympha does not reach half the posterodorsal
margin in length. Cardinal teeth are small; there is no well developed hinge plate.
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Hinge in the right valve : nodul ar 3a is situated on the flangcd part of the autcro dorsal margin ;
it is sepa rated by a triangular socket from somewhat higher , triangular 3b which is placed
close beneath the beak ; larnclliform AI and AliI occur at the end of the anterodo rsal margin :
AI is long. parallel to the margin, and separated by a deep groove from the small, low and
oblique Al II; PI, the largest lateral tooth, is oblique and separated by a deep and narrow groove
from the postcrodorsal margin.

Hinge in the left valve: trian gular 2, the largest cardi nal tooth , occurs close beneath the beak ,
bordered at both the sides by triangular sockets; 4b is thin and short, placed close to the nympha
margin ; A1I is subpara llel to the antcrodorsal margin, from which it is separated by a shallow
groove ; PII is very small, situated close to the posterodorsal margin.

Addu ctor muscle scars are subequal in size, the anterior one being bean-shaped and the
posterior one oval in outline. Pallial line shows no sinus; it is very distant from the deeply
crenulared ventral margin. Internal ribs extend up to the beak.

Remarks. - A great deal of confu sion concern s the name of thi s species which is very
frequent in sandy sediments of European Mioccne.

T he specimens of A . (A .) turonica from the Vienna Basin, ornarnc ntcd with 20 triangular
ribs bearin g small, orbicular spines, arc, according to HORNES (1861, 188-1 89, pI. 27: 3a- c)
almost indistinguishable from specimens from Tourainc and Bordeaux . According to DOI.L­
HiS and DAUT7ENBERG (191 3: 312-314), however, C. turonlcum MAYER as described by HOR­
NES (1861) is consistent only with some specimens from Tourainc ; other specimens arc smaller
and have less numer ous ribs with pointed spines, which differences arc at the Icvel of variety.
The latt er forms from Touraine, assigned by DOLLFUS and DAUTZENBERG (1913, 313, pl. 25 :
13- 20) to C. turonicum var. Vidali COSSMANN and PEYROT, were illustrated by IVOLAS and
PLYROT (1900, pI. 3 : 13, 16) under the name C. turonicum. In turn , lvoi.xs and PEYROT (1900,
97, pI. 3 : 9- 12) assigned those specimen from To ura ine that are consistent with the Vienne se
ones, to C. barrandei ivIAYER , because, as they claimed , HORNES had erroneously given the name
turonicum MAYER to the forms described in MAYER'S origin al manuscript as C. Barrandei.
COSSMANN and PEYROT (1912: 486-487) also assessed that the shells from the Vienna Basin
named turonicum by HORNES (J861) are distinctly different from those from Touraine named
turonicum by MAYER himself. Consequently, they demanded to check the correctness of the
identification of the Viennese specimens. Concerning MAYloR 'S species from To uraine, Coss­
MANN and PEYROT (J<) 12) renamed it as C. turonense because the denomination C. turonicum
refers misleadingly to the Turonian. KAUTSK Y(1925: 36) conl1 rmed the statement of COSSMAN N
and PEYROT (1912) and erected a new name, C. schafferi, for the specimens from Hemmoorer
which resemble those from Potzleisdorf identified by H<lR NES (1861 ) as C. turonicum.

SIEBER (1950: 308- 309) attributed the specimens from the Vienna Basin to C. barrandci
schafferi, without giving any explanation s. Moreover, he subsequently published (SBoilER
1954) the original illustration or C. turonicum given by Hi)RNFS (1861) under the name C. (A. )
barrandei schafferi KAUTS KY.

Shells of A. (A. ) turonica have been widely known 0 11 Polish palaeont ological literature as
C. praeechinatum since H ILBER (1882) established that name to replace C. hispidum E ICHWAlD,
1830, because the latt er referred evidently to two distinct species. The description given by
EICHWALD (1853: 94- 95) entirely corresponds to the specimens from Rybnica, but the associa­
ted illustration (EI CHWALD 1853, pI. 4: 21a-c) presents a ju venile specimen inconsistent with
the descripti on, which was named by H ILUER (1882, 14, 1'1. I: 32- 33) as subhisp idutn.

Havin g investigated EICIIWALD'S collection from Zukowce, M IK HA II.OVSKY (1903: 126)
introduced still another name, C. pseudoturonicum , for the large specimens described and identi­
fied by EICHWALD (1853) as "C. hispidum , m., echinatum DUBOIS", t o prevent , as the stated,
further misund erstandings.

The only differences between C. turonicum MAYER in HORNES and C. praeechinatum consist
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in the shell shape and th e pr esence OJ' a bsenc e of nodular spines. Orbicular specimens with well
preserved spines have been named C. turonicutn , whil e the name C. praecchinatuni has been
used for slightly obl iquely elongated specimens with less numerou s spines. T hus far, orbicular
specimens of C. pseudoturonicum [= praeechinatumi have been described only by M IKHA1­

LOVSKY (1903). The present au thor's abundant collection from Rybnica, however , a llows to
co nclude tha t th e shell sha pe cannot be recogni zed for diagnostic o f any of the a bove mentioned
species . Simil a rly, the number of spines depends on th e shell size ; for inst an ce, the investigated
specime ns up to 20 111m in height have all the ribs provided with spines.

Following th e above d iscussion , the names turonicum MAYER in HORt<ES and pra eechinatum
1-IILBER [= hispiduni E l e HWALD = pseudo turonicum M IK HAILOVSKY] are here co nsidered to
refer to a single species which should be named C. turonicum HORNES. T he denomination
turonicuni MAYER was first published by HORNES (186 J), a nd the species sho uld keep th is
nam e even if HORNES was mistak en as suggested by IVOLAS and PEYROT (1900) and COSSMANN
and PEYROT (1912).

T he form C. sallotnaccnsc COSS MANN and PEYROT ( 1912, 4~9-490, pI. 22 : 25-28), charac­
teri zed by or bicular shells with 26 rib s bearing spines ind istinguisha ble from the spines of
C. turonicum, sho uld probabl y be included to the latter species, together with C. brocchi MAYER
(1866, 67-68, pI. 2 : 4), the shell o f which is slightly posteroventrally elongated , with 23- 26
ribs.

S trat igraphic range. - Ea rly Miocenc (SACCO 1899) - Middle Miocene (DOLLFUS and
D AUTZENBERG 1913).

Ge nus Parvicardium MONTEROSATO, 1884
Parvicardium min imum (PHlLIPPI, "1836)

(pl , 10: 3a-b, 5)

1908. Cardium (Parvicardium) minimum P HIL. ; CE RUlLI-I RELLI , 21-28, pI. 4: 24-27. pl, 5 : 1- 4.
1930. Cardium (Parvicardiumi minimum P HIL. ; PARTI NI , 35, pI. 3 : I t-Il a.
1954. Cardium (Parvicardiunn minimum P HI LIPPI ; SIEBER, 35, pI. I : J7a- b, pI. .2: lOa- b.
1963. Corculum (l'apillicardium ) minimum (PlI ILl PPI) ; VENZO an d PELOS10 , 175, pl. 54 : 2-4.
t966. Cardium minimum (P III LIPPI ) ; T EBBLE, 100-101 , text-fig. l1a- b.
1974. Cardium tParvicardiurm minimum P HlLIPPI ; M ALATESTA, 103-104, pl. 8 : 6.
1977. Parvicardiunt sp.; JA KUBOWSK I in J AKUBOWSKT and M USI AL, lOO, pI. t I : 2- -3.

Materi al. - Ryb nica 1- 3 valves ; Rybnica 2-18 va lves.
Dimensions (in mm) :

L 11
MZ VIII MI-1 633/, 5.3 5.7
MZ VIII MI-1633/2 5.2 4.7
Description. - Valve is small, fragile, almost orbicula r in shape, more or less postero­

ventrally elonga ted, very convex, inequilatera1, with its posterior part acco unting fo r 63 % of
the valve lenght. Beaks are very small, pro sogyrate, slightly projecting ab ove the dorsal margin.
Short, somewhat convex anterodorsa l margin gently passes into th e distinctl y convex anterior
margin which, in turn , genlty connects with the long, arched ventral margin . Straight, oblique,
posterodorsal margin makes an obtuse angle with the slightl y convex poster ior mar gin; con­
nection of the po sterior margin with the ventral margin is a ngularly bent. Lunule is very sma ll,
cordate, smooth.

External surface is covered with 28-31 plan e, wide ribs; 3 ribs a t the po stcrodorsal margin
are wider tha n the others. The ribs are sculptured with densely spaced, concentrically arranged,
semilunar nodules. The nodules are preserved only in the anteri or part of the shell a nd at the
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ventral margin ; comm only they get detached leaving a semilunar tra ce on the rib surface.
The grooves are very narrow, plan e, covered with dense, stra ight, rounded lines. The ribs
do not appear simultaneously in the ontogcntic development, Sculpture of specimens smaller
than 0.7 mm in length consists of 14 narrow and smooth ribs separated with wide grooves .
At the next de velopmental stage, one or two ribs appea r in each groove. Growth stages are
indistinct.

Hinge is very small ; nymph a equals 1/3 of the posterodorsal margin in length.
Hinge in the right valve : hardl y discernible 3a is placed close to the anterodorsal margin

and separated by a triangular socket from very small, triangular 3b ; short, lamelliform AI
occurs a t the end of the anterodorsal margin , separa ted by a shallow socket from very sma ll,
nodular AIll ; large, triangular socket sepa rates long PI from the posterodorsal margin.

Hinge in the left valve: triangular 2, placed beneath the beak , is separated by a small socket
from very weak, nodular 4b ; short Al l parallels the anterior part of the anterodorsal margin ;
PI is in the form of a hardl y noticeable monticule at the end of the posterodorsal margin.

Adduct or muscle scars are oval in sha pe, subequal in size, placed close beneath the dorsal
margin. Pallial line shows no sinus ; it is indistinct , distant from the deeply crenulated
ventral margin. The ventral ribs extend up to the beak.

Remarks. - The species under discussion is similar to Plagiocardium (Papillicardiunn
papillosum (POLl, 1795). The latter has solid shell ornamented with 22-27 high, rounded ribs
bear ing orbicular nodules, while fragile shells of P. minimum have 28- -31 plane ribs with semi­
lunar nodules. The internal surface of P. (P. ) papillosuni is smooth, while P. minimum has
internal surface with delicate ribs.

Pa rvicardium ovale is also allied with P. minimum. 130th the species have the same shell sha pe
but they differ in orna mentation. The external surface of P. ovale is covered with 24-26 plane
ribs, smoot h in the middle part of the shell, ornamented with semilunar nodule s in the anterior
par t, and with short spines in the posterior part. In contrast to P. minimum , growth stages
are clearly distinct from one another at the shell of P . ovale.

In the present author's opinion, the specimens from Monastyrz housed in th e Museum of
the Ear th, Warsaw, identified by JAK UBOWSK I (\ 977: 100) as Parvicardium sp., belong to P. nil­
II imum.

The species P. minimum has previously not been mentioned from the Polish Miocene.
Strat igraphic range. - Middle Miocene (MALATESTA 1974) - Recent.

Ge nus Plagiocardium COSS MANN, 1886
Subgenus Plagiocardium (Pap illicardiuniy SA CCO, 1899

Plagiocardium (Papilllcardiumi sonense (COSSMANN, 1896)
(pl. 11 : 7a-b, 8- 11)

1912. Cardiutn ( Parvicardiumi soneusc C OSSMANN ; COSS~l Al"N and I' D ' Ro r , 509-5 11, pl, 12: 43- 47.
1958, Cardium (Parvicardiutny soncnse COSSM, ; S ENES, 82, pl. 15 : 180.
1970. Parvicardium soncnse (COSSMA NN , 1896); GLlUL RT and V AN de 1'0 EL, 47.
1979a. Plagiocardiunt (Papillicurdiuniy soncnse ( C OSSMAN N, 1895) ; J AKUUOWSKJ ill J AK UUOW SKI and M US IAL, 58, pl, 4 :

23,

Material. - Nawodz ice - 54 valves; Rybnica 1-4 shells, 372 valves ; Rybnica 2-11
valves.

Dimensions (in mm):

MZ VII [ MI-1 634/ ,
MZ VII I MI-1 634/2

L
6.2
5.0

H
4.8
4.8
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MZ VIn MI-1 634/3 3.3 2.8
MZ VIII MI-J634/~ 3.1 2.5
MZ VIII MI-1 634/6 1.2 1.0
Description. - Shell is small , rhomboidal in sha pe, po sterodorsally obliquely elongated,

slightly convex, inequilateral, wit h its posterior pa rt accounting for 66 %- 72 %of the shell length .
Short and slightly concave anterodorsal margin gently passes into the convex anterior margin.
long, straight, posterod orsal margin makes an obtuse a ngle with the slightly convex, oblique
posterior margin which, in turn , makes a n acute angle with the arched ventral margin . Weak,
rounded ridge , directed posteroventrally, runs from the beak . Shell becomes plane behind
the rid ge. Beaks are sma ll, weakly pros ogyrate. Lunule is smooth, very na rrow, poorly defined.

T he shell shape and ornamentation change during the ontogeny. Shell s sma ller than 0.1 mm
in height arc smooth, orbicular in shape. Shells ranging from 0.1 mm - 0.5 mm in height
are ornamen ted with 5-8 weak . smooth ribs separated with very wide grooves. In shells ranging
from 0.5 mm to 1.2 mm in height , sho rt rib s appear in gro oves, bearing quadrate nodules in
the anterior part of the shell and spines in the posterior part. Shells exceeding 1.2 mm in height
arc distinctly posteroventrally elon gated a nd their external surface is covered with 21-23 wide,
plan e, a nd very low ribs. Very narrow grooves are ornamcnt ed with rounded, arched lines,
thei r con vexity bein g directed towards the ventral margin. Th e rib s bear densely spaced rectan­
gular or quadrate nodules, hut 7 narrow, posterior ribs (placed beyond the ridge) are ornamented
with sma ll, sparsely spaced spines. Large shells, 10.5 mm high , are rectangular in shape because
the po steroventral elongation decreases. Their posterior rib s bear quadrate nodules, spaced
more spa rsely than on the remaining ribs . G rowth stages are indistinct.

Hin ge is not very so lid . Anterodorsa l margin is slightly flanged. Nympha equals half the
posterod orsal margin in length .

Hinge in the right valve: small, nodular 3a is sepa rated by a little socket from large , tri an gular
3b which is placed beneath the bcak ; AI is lamelliform, slightly oblique to th e a nterior part
of the dorsal margin , separated from it by a socket ; long and oblique PT is separated by a long,
triangular soc ket from the posterodor sal margin .

Hinge in the left valve: triangular 2, sma ller than Jb, placed beneath the beak, is separated
by a small, triangular socket from very fragil e, thin, lamelliforrn 4b fusing with the border of
the nympha ; All is inform of a distinct but small nodule placed at the beginning of the antero­
dorsal margin; PII is in form of a weak , short knot at the end of the po sterodorsal margin.

Adductor muscle sca rs are indistinct, the anterior one bein g small and orbicular, the posterior
one large an d oval in sha pe. Pall ial line shows no sinus ; it is indi stinct , distant from the deeply
crcnulated ventral margin.

Remarks..- The species under discussion is allied with Plagio cardiuni iPapillicardium]
papillosuni (POLl, 1975), but it differs from the latter in shell sha pe and convexity. Individuals
of P. (P.) sonense have shells slightly convex, rhomboidal in shape and inequilateral, while
the shell of P. (P) papillosuni is suborbicular in shape, subcquila teral, and very convex. The
number of rib s may be the same in both species, but the nodules at the rib surface are
quadrate or rectangular in P. (P.) sonense, while their are a orbicular in shape in P. (P.) papillo­
sum. P. (P.) sonense abundantly occurs in sandy sediments in contrast to P. (P.) papillosum
which is common in clayey scd iments.

The species P. (P.) sonensc is similar also to P. (P.) subltispidutn (H ILB ER , 1882) which
has very convex, trapezoidal shell, sculptured with 21 rib s with orbicular nodules on their
surface. Additional differences between P. (P.) subhispidum and P. (P.) sonense are in the
shorter posterodorsal margin, stronger po steroventral elongation, and presence of weak teeth
AJII a nd PUI in the former species.

Stratigraphic range. - Ea rly Miocene (COSSMANN and P EYRUT 1912) - Middle Miocene
(S ENES 1958).
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Subfam ily Lacvicardiinac K LEN, 1936
Genus Laevicardium SWAINSON, J840

Subgc nus Laevicardiuni (Laevicurdiunu SwAINSO N, 1840
Laevicardiuni (Laevicardiunu dingdcnse (LE HMANN, 1885)

(p l, 11: la- b, 2-3, 4a- b, 5- 6)

1882 ? Cardium B a rOlI<JVCII Se I-II LBERT, nova forma ; HI L LI ER, 13, pI. I : 34-35.
1892. Cardium Dingdense nov o sp. ; L EHM,\ t"N , 238- 240, pI. 4 : 9.
1912. Cardium (L aevicardiuim pant ecolpatut n no vo sp . ; C OSSMANN and P EYROT , 517- 519, p i 23 : 32-35.
1934. Cardium (Trachycardiumi rybnicense FR IED Il. ; F R IWBERG , 137- 138, pI. 22: 8.
1938. Cardium ryb nicense f R IEDB. ; F R IEDIlERG , 40.
1945. Laevicardium antwerpiense novo sp . ; G Ll IlERT , 109-1 71, pl. 10: 7a-l:.
part , 1950. Laevicardiunt cyprium ( B ROCCH I) ; H EERI NG , 30- 31, pI. 6 : 124.
1964. Laevicardium dingdensc L E II MANN 1885: A NDERSON, 167-1 68. pI. 7 : 56a- d.
1970. Lacvicardium (Habecardiunn dingilcnsc ( L E IIMA NN, 1892) ; GLl BERT and V AN de POEL, 36.
1972. Laevicardium dingdcnse (L EHMANN, 1892) ; NORDSI ECK , 36, p l. 7 : 53.

Material. - Nawodzicc - 6 valves; Rybnica 1- 31 valves ; Rybuica 2- 6 shells, 432 valves.
Dimensions (in mm ) :

L 1-1

MZ VIII MI-1635/1 50.5 53.0
MZ VlII MI-1 63 5/~ 32.0 3 1.0
MZ VIII MI-1 635/a 31.0 3 1.5
MZ VIll MI-1 635/4 5.6 5.4
MZ VllI MI-1 635/ ;, 4.9 4.6
MZ VIII MI-1635/ fi 1.7 1.6
Description. - Shell sha pe a nd co nvexity as well as convexity of th e umbon al part undergo

changes in ontogeny. Small shells a re orbicula r in shape, while larger ones are obliquely elongated
with a distinct posteroventral a ngle. Shells a re inequilat eral , with th eir po sterior part acco unting
for 52 %- 66 %of the shel1 length. The larger the shell is, the stronger is al so its inequilat erality.
In sma ll specim ens, small, acute, distin ctly prosogyra te bea ks only slightly project above th e
dorsal margin ; in larger specime ns, on the contra ry, the beak s are strongly eleva ted together
with the swollen umbonal part. Lunule is cordat e, very wide, poorl y defin ed , without radial
ornamentation.

Sculpture of the external surface cha nges acco rd ing to the follow ing pattern:
1. up to 1.5 mm in length - the surface is alm ost smoo th, glossy ; a single rib runs postcro­

ventrally from the beak ; 3 or 4 other rib s occur near th e po sterior margin ;
2. up to 3.0 mm in length - 6 rib s run posteroven trally from the beak in the posterior part

of the shell; th ere a re 6 ribs in the a nte rior a nd 6 ones in the middle parts, but co nlined to
the close neighborhood of the ventra l margin ;

3. up to 4.5-6.0 mm in length - there a re 24 ribs a long the ventral margin , bu t only 6 ribs
in the po steri o r part of the shell begin a t the beak ;

4. m ore th an 6.0 mm in length - the sculpture co nsists of 34- 4 1 smooth ribs which are pl ane
at the beginning, but rounded afterwards ; the ribs are twice as wide as th e int erri b grooves;
5- 7 posterior rib s a nd 3-4 anterior ribs a re weaker th an the remaining on es and asymm­
etrical, with th eir sho rter and steepe r slopes directed to the shell midl ine ; delicat e, den sely
spaced concentric lines inter sect th e grooves as well as the ribs, producing a wavy pattern ,
di stinctly marked near the ventral margin of large-sized specimens.

G rowth sta ges are clearly distinct from on e a no ther.
Narrow nympha a ttains 3/4 of the posterodorsal margin in length . Anterodo rsal ma rgin

is slightly Hanged. Hinge plate is lacking.
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Hinge in the right valve: very weak 3a, placed on the flangcd part of the anterodorsal margin,
is separated by a triangular socket from strong, triangular , oblique 3b which is placed in front
of the beak ; top part s of 3a and 3b are fused ; AI, placed at the end of the anterodorsa l margin,
is separated by a deep groove from small AIl I whieh is oblique to the anterodorsal margin ;
AI and AlII are parallel to each other; very large PT, subparallel to the end part of the poste­
rodorsal margin , is separated from it by a deep groove ; very weak PIlI is also present , but only
in small specimens.

Hinge in the left valve: oblique 2, placed close to the beak , approximates 3b in size; very
weak 4b is separated by a deep triangular socket from 2; solid All , a little shorter than PI,
is placed at the end of the anterodorsal margin to which it is parallel ; very weak PI I is separated
from posterodorsal margin by a shallow socket.

Adductor muscle scars are oval in shape, the posterior one being somewhat higher and larger
than the anterior. Pallial line shows no sinus; it is distant from the crenulatcd ventral margin.
The internal ribs disappear near the ventra l margin, leaving the internal surface smooth.

Remarks. - Subsequent ontogenetic stages of the considered species have been described
under variable specific names. Some 1I mm long shells from the Mioccne of north western
Westphalia were named by LEHMANN (1 885) as Cardiutn dingdense. COSSMANN and PEYROr
(1912) gave the name C. pantecolpatum to 18 mm long specimens from Aquitaine. GLIBERT
(1945) described C. ant werpiense from the Miocene of Belgium, with shells approximating
30- 35 mm in length. The largest specimens of L. dingdensc (40 mm long) were found by
FRIED BE RG (1934) in Rybnica and named C. rybnicense.

Anderson (1964) was the first to note that C. dingdense is known from Aquitaine as C. (L.)
patttecolpatutn COSSMANN and PEYRoT. GLIBERT and VAN de PoEL (1970) recognized L. tll!»

twe rpiense for a younger synonym of L. dingden se. C. ryb nicense has up to date been considered
to be an endemic species,

The specimens identified as C. baranovense I-1I LBER, 1882, known as casts only, most probably
belong to L. dingdense ,

According to I-l EER ING (1950), L. dittgdcnsc should be treated as a variety of the highly
var iable species L. cyp riuni (Bao cc Ill , (814).

The species L. (L.) dingdense resembles very closely L. (L.) gallicuni (MAYER, 1866). The
resemblance is so striking that GLlBERT (1 945: 170-171 ) considered the possibility to treat
L. dingdense [= L. antwerpicnsei as the northern phylum of L. gallicu ni, but finally he recognized
these forms for two distinct species. In fact , thc shell of L. (L. ) gallicutn is suborbicular
in shape, with distinct triangular umbonal part which bears 44-50 plane and narrow ribs
separated with very narrow grooves (cf. MAYER 1866, 72, pI. 2: 3). COSSMANN and PEYROT
(1912, 520- 522, pI. 23: 28-31) attributed to L. gallicuni only those specimens with smoo th,
narrow anterior part and slightly wider, smooth posterior part , in contrast to form sculptured
with narrow ribs at the whole surface, which they named L. pant ecolpatuni (i.e. whole-ribbed).

Stratigraphic range. - Middle Miocene (COSSMANN and PEYROT 191 2) - Late Miocenc
(AND ERSON 1964).

Genus Cerastodernta POLI, 1795
Ccrastodernta obsoletu (EICHWA LD, 1l:l30)

(pl, 11: J2a- b, 13-1 4, ISa-b)

1850. Cardiuni obsotctum m. ; E IC IIWALD , 61; l li5t , pI. 4 : 1\la-c.
1934. Linmocardium obso let ttm E IC HW.; F R IEDBERG, 152, pl. 24 : 7- -\1 ( Cl/ Ill .\)'11.) .

1969. Cardium (Ce rastoden nay obsoletum obsolettuu E IC HWAL D; K OJUMOG IEVA, pI. 8 : 7- F.
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1976. Cerastodcrma (Ob soletlfo rma) obsolctum obsaletum ( [ Ie IlW.) ; I U INA et al., 1'1. I : 37-48 , 1'1. 2 : 25-':9, pl. 3 :
3- 26.

1<)78. Obsoletiforma obsoletum ( E IC IIW.) ; B!l.G DAS!l.RJ!l.N, pl. 16 : 17-19, 21, pl. 17: 1- 2.

Material. - Nawodzice - 18 valves ; Rybnica 1-15 valves ; Rybnica 2-11 valves.
Dimensions (in mm) :

L H
MZ VIII MI-163(' /, X.U 6.8
MZ VIII MI-1636/~ 3.6 3.0
MZ VIII MI -1636/:1 3.3 2.8
MZ VIII MI -1636/, 2.0 1.8
Description. - Valve is nearly rhomboidal in shape, incquilateral, with its posterior part

accounting for 62%of the valve length. Convex anterior margin gently connects with the ventra l
marg in and with the slight ly concave , short ant erodorsal margin . Straight to slight ly convex,
oblique posterior margi n, shorter than the anterior one, makes, an obtuse angle with the
straight, almost vertical posterodorsal marg in. Arched ventra l margin makes an acu te ang le
with the straight posterio r margin. The latter connection appears less sharp if the posterior
margin is convex. Distinct ridge runs posterodorsally from the small, pro sogyrate heak . The
ridge is accentuated by the most prominent rib. Lunu le is cordate, short, somewhat plunged ,
well defined.

External surface is ornamented with 23-26 ribs, triangular in cross-section, but with rounded
tops; 7-8 ribs are placed beyond the ridge. The ribs and the plane interrib groo ves are orna­
mented with densely spaced concentric lines which are straight in the gro oves, while bent toward
the dorsal margin on the ribs. The grooves and the ribs are equal in width. Concentric lines
form scales on the ribs. The most prominent scales occur on Ihe last rib near the posterodorsal
margin. In the umbon al part of the shell, the ribs are smoot h and ro unded, concentric lines
being present only in the grooves. Not all ribs extend to the beak. Shells 0.7 mm high have
14-15 low, narrow ribs separated with wide grooves in which additional ribs appear further on .
Shells 5- 8 mm high have concentric ornamentation poorly preserved; the ribs are low, almost
rectangular in cross-section near the ventral margin. Growth stages are indistinct.

The flange of the anterodorsal margin is lacking. Nympha approximates 1/3 of the poste­
rcdorsal margin in length.

Hinge in the right valve: 3a and 3b are equally stron g, the latter being placed close beneath
the beak ; long, thin, lamelliform All , oblique to the a nterodorsal marg in, is separated by
a groove from shorter AliI , the latter being parallel to the anterodor sal margin ; PTattains
half the length of the posterodorsal marg in, from which it is separated by a tr iangular
socket.

Hinge in the left valve: trian gular 2, with a shallow socket in front , is placed beneath the
beak; weak, thin , lamelliform 4b, placed near the nyrnpha border, is separated from 2 by a socket;
AII, paralle l to the anterodorsal margin , is separated from it by a groove; PH is very weak,
placed at the edge of the posterodorsal margin.

Adductor muscle scars are indistinct , subequ al in size, the anterior one being bean-shaped ,
while the posterior is somewhat larger, oval in shape. Both the muscle scars are placed near
the dorsal margin. Pallial line shows no sinus; it parallels the crenulated ventral margin. Internal
ribs are distinct up to the pallial line, but they become indistinct higher up.

Remarks. - The specimens under discussion are identifiable only with much difficulty becau se
several related species of the genus Cerastoderma (viz. lith opodolica , obsoleta, sarmaticay
have been variou sly treated by the different authors. C. lithopodolica (du BOIS, 1831) [= Cardiunt
protractum EICHWALD, 1829 = Cardium protractum EICHWALD, 1850 = Cardium subpro­
tractuni H ILBERT, 1882] resembles C. obsoleta (E ICHWALD, 1830) in number of ribs, but differs
from the latter in hinge constr uction in the left valve. The hinge has two cardinal teeth in C. oh-
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soleta , compared to a single cardinal tooth in C. lithopodolica, the number of lateral teeth being
the same in both the species (see FRIEDllERG 1934, 154-157,1'1. 24: 12--1 6; VOLKOVA 1974,
37, pl, 16: 4). According to FRIEDB ERG(1934), the rib sculpture is the same in both the species,
the ribs bearing densely spaced scales in the ant erior and middle part s of the shell, while being
ornamented with short spines in the posterior part.

KOJ UMDGIEVA (1969, 42-43, 1'1. 13: 14-16) considered C. litliopodolica to include shells
with anterior ribs smooth or scaled, and with smooth ribs in the middle and posterior parts
of the shell. According to ZHIZ HCHEN KO (1934, 24-25, pI. 3: · 17), only some individu als
of Cardiuni litliopodolicum [= Cardium protractum E IC HWALD , 1829 = Cardium protra ctuni
EICH WALD, 1850 = Cardiuni protractuni EIC HWALD, 1851] bear anterior ribs with scales, the
ribs in the middle part of the shell being smooth and the posterior ones beari ng either scales
or merely densely spaced concentric lines. The reason for these misunderstanding was that
EICHWALD had figured in 1829 and 1851 specimens belonging apparently to two distinct species,
under the same name Cardiuni protractum. In 1829, EIC HWALD had illustrated specimens
with ribs sculptured with scales, which were recognized by LASKAR EW (1903) and FRIEDBERG
(1934) for synonymo us to C. litliopodolicum. ln 1851 , however, E ICHWALD had fi gured specimens
with plane, smooth ribs, which were considered by KOLESNIKOV(1935, 102-103, pl, 14: 7-10)
as entirely consistent with Cardiutn lithopodolicum du Bots ( 183 1, 62-63, pI. 7 : 29).

In fact , it is impossible to sta te which of the two opinions is the proper one, because the shells
from the type localities arc unavailable ; on the other hand, the original description of Cardiuni
lithopodolicuni inserted in the paper of du 130 ls (1831) is too short and too vague, to solve the
problem.

The specimen of Cardiuni protractuni figured by EICIl WAL D ( 1829) more closely resembles
Cardiutn litliopodolicuni than that one figured by EICH WALD ( 185 1). Thu s, the present author
agrees with the opinion of LASKAREW (1903) and FRIED BERG ( 1934) concerning the synonymy
of Cardiutn protractum EICHWALD, 1829 and Cardiutn lithopodolicum du BOIS, 1831.

The feature making difference between Cardium obso letum and Cardiuni protractunt EIC H­
WALD, 1851 [= Cardium sarmaticutn BARBOT in KOLESN IKOV, 1829] is, according to EICHWA LD
(1850: 61 ), the rib sculpt ure. Dense concentric lines intersecting the ribs do not form any scales
in Cardium protractuni , which is the case in Cardium obso letum . Another difference between
Cardiuni sarmaticuni [= Cardiuni protractum ElCHWALD, 1851] and Cardium obsoletum has
been noted by KOJUMDGIEVA (1969: 43). The hinge is reduced in Cardium sarma ticum; it
consists of two weak cardinals (3a and 3b), small lateral AI, and very weak PI in the right
valve, while only a single weak cardinal (2) and a very weak lateral (A ll) are present in the left
valve.

The species Cardiunt ruthenicum H ILBER, 1882, differs from Cardiunt obso let uni in having its
anterior ribs scaled, the remaining ribs being smooth. But even the former species was previously
variably treated . C. rutltenicutn was considered by FRIEDBERG (1934) as synonymous to C. litho­
podolicunt, but by LAS KAR EW (1903, 75-78, pl. 3: 1-8) as a variety of the latter. ZH IZHCHEN­
KO, in turn (ZHIZH CH ENKO 1959, 178-179, pl. 22: 41 -42), treated ruth enicutn as a distinct
species but because of much vagueness in HILBER'S descript ion (HILI3ER 1882, 15-16, pI. I:
43) he considered the descripti on and figures of C. lith opodolicum var. ruthenicum given by
LASK AREW (1903) as diagnostic for C. ruth enicutn (H ILBER) LASK AR EW. KOJ UMDGIEVA (1969,
41-42, pI. 13: 9-12) described forms indistinguishable from those investigated by LASKAREW,
(1903: 75-78) under the name Cardium (Cerastodermay k ok kupicum Axoaussov, 1916.
According to the opinion of IUI NA et al . (1976), Cerastodertna ruthenica (HILBER, 1882)
as well as C. litliop odolica (du BOIS, 1831) shou ld be considered as subspecies of C. (Ob sole­
tiforniav obsoleta (E ICHWALD).

Entirely different opinion was expressed by BAGDASARJAN (1978) who considered the forms
ruth enicum, obsolctuni and lithopodolicuni to be distinct species representative of thr ee genera:
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Parvicardium ruth enicum (H ILB.) , Protracti fonna lith opodolicum (Dun.) and Obso letiforma
obso letutn ( EI CHW.), even though with gradual transitions into each other.

The present auth or follows the opinion of LASKAREW (1903) as the most convincing one.
Stratigraphic range. - Middle Miocene(FRIEDUERG 1934) - Late Miocene (KOJ UMDGIEVA

1969) .

Cerastodernia praeplicuta (H ILBER, 1882)
(pl, 12: la- b, 2a- b, 3-5)

1882, Cardium prae-plicatum Hl lRER, nova Iorrna : Hf l B[I{, 14-1 5, pI. 1 : 40-41.
J929. Cardium prucplicatunt H (lOER ; K ULESNI KOV, 35- 37, pl. 12 : 27l:l - 2'J2.
1')29 '! Cardiuru bogutsc lu:vi sn: K Ol ESNf KUV, 37, pl, 12: 276- 277.
1934. Limnocarditnn er. prucplicatum H n.n.: F R rEDIIERG , 14l:l , pl . 23 : 6.
1935. Cardiuni pruep lica tum H IlB.; K OU S:'IIIW V, 11 2, pI. 16: 13-- 22.
1943. Cardiuni et/life L. va r. arcc lla D UJ. ; S TR AUSZ an d SZALA I, 133, pI. 3 : 19- 22.
1955. Cardiuni pracp licut utn H Il .BER, 1882; M ERKLl N and N EVESSKAJA, 47- 4l:l , pI. 9 : 22- 25.
1959 '! Cardium bogu tscltcvi K ULESN rxo v ; Z" rz li e IIE:'IKO, 181, p I. 8: 16- 22.
1969. Cardium tCcr astodermu) k ujoricum sp. n. ; K OJUMD(; fEVA, 47-4l:l , 130-13 I, pl. 15 : 8- 11.
1975. Cerastoderma praep licatum ( HILB.); BAGUASARJAN, pI. 5: 9, pI. 6 : 15, pl. 8 : 1-1 4,1'1. 9: 1- 2.
197X'! Cerastoderma bogatscltevi (KO LES.); B AG DASARJAN , p I. 6 : 14, pl. 7 : 1-1 1.
1978. Cerastodcrtna (Pficafi[ora) praeplicatum praeplicatum (H rLu ER) ; I'ARAMO;-.JOVA, 46-48, text-fig. 1a-I.

Material. - Nawodzice - 53 valves ; Rybnica ·1- 2 valves ; Rybnica 2-28 valves.
Dimensions (in mm):

L H
r-.1Z VIII MI-1 637/1 13.8 10.2
MZ Vlll MI-1 637/a 12.0 9.5
MZ VIII MI-1 637/1 10.2 7.5
i\lZ Vlll MI-1 637/;; 7.2 5.2
rvtZ VIII MI-1()J7/6 2.8 2.1
Description. - Valve is fragile, oval in shape , inequilatera l, with its fl attened posterior par t

accounting for 58 ~'-;; of the valve length . Anterodorsal margin, which is concave in juve niles
but slightly convex in adults, gently passes into the slightly convex anterior margin. Antcrodorsal
margin atta ins 2/3 of the stra ight posterodorsal margin in length. Almost rectilinear oblique
posterior margin makes an obtuse angle with the posterodorsal margin. Ventral margin is
irregularly convex. Very small, poin ted, distinctly prosogyratc beaks slightly project above
the dorsal margin. Lunule is var iable in width , corda te, well defined, ornamented with delicate
lines.

Externa l surface is covered with 21- -24 low ribs, rectangular or triangular in cross-section,
with rounded top pa rts. The ribs are somewhat wider than the plane interrib grooves. 5-7 ribs
placed at the flatt ened posterior part are twice narrower than the others. Densely spaced,
delicate concentric lines arc distinct in the grooves, while indistinct at or complet ely absent
from the ribs. The concentric lines are bent towards the dorsal margin on the posterior ribs,
while almost straight on the remaining ribs. Growth stages are indistinct. Some specimens
bear traces of pigmentation in form of white and grey-pink concentric belts variable in width.

Cardinal teeth are very weak. Solid , obliqu e lateral teeth are placed at the opposite ends
of the dorsal margin.

Hinge in the right valve: small, nodular 3a is separated by a shallow, trian gular socket
from small 3b which is placed close beneath the beak ; lamelliform Al is separated by a groove
from the anterodorsal margin , the latte r bearin g sometimes very weak AIII ; lamelliform PI.
large than Ar, is separated from the posterodorsal margin by a triangular socket.
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Hinge in the left valve: small, shallow sockets occur to the both sides of small 2; thin ,
lamelliform 4b is placed close to the nympha border; lateral teeth arc weaker than in the right
valve, All being longer and stronger than PI!.

Anterior adductor muscle scar is orbicular in shape and smaller than the posterior one
which is ovally elongated upwards. Pallial line shows no sinus; it is indistinct, very distant
from the crenulated ventral margin , from which internal ribs extend to the inside of the shell.

Remarks. - According to KOJUMDGIEVA (1969), H tLBER'S name praeplicatum refers only
to the Tortonian forms from the Carpathian Foredeep, while the specimen s attributed by
KOLESNIKOV (1929, 1935) and SOKOLOV (1899) to Cardium praeplicatum represent actually
a new species, named kujoricum. The comparison of the neotype of Cerastoderma praeplicata
establi shed by PARAMONOVA (1978) with the descriptions given by KOL ESNIKOV (1929, 1935)
and SOKOLOV (1899) shows, however, that con specific forms are concerned (PARAMONOVA
1978).

KOLESNIKOV (1929) and BAGDASARJAN (1974) arc of the opinion that C. praeplicata is closely
allied with C. bogatschevi (KOLESNIKOV, 1929) which differs from the former only in the angle
between the lateral teeth ranging from 130"-145°, compared to 125°-130° in C. praeplicata.
According to BAGDASARJAN(1974), C. arcella (DUJARDIN, 1837) is the ancestor of C. praeplicata
and C. bogatschevi; and both the latter species display an array of five morphotypes similar
in both the cases which is considered as an evidence for their parallel evolution. This, somewhat
curious statement, as well as the range of variation in angle between the lateral teeth found in
the specimens from Rybnica (116°-139°) are suggestive of C. praeplicata and C. bogatschevi
being in fact synonymous. This problem, however , may be ultimately solved only after com­
parative investigations of the specimens from Poland and USSR.

Shells indistingui shable from C. praeplicata in either shape or sculpture were described from
the French Miocene as Cardium edule LINNE var. clodiensis (R ENIER) BROCCH I , 1804 (sec
BucQuOY et al. 1892, pI. 13: 3) and from the Italian Pliocene as Cerastoderma clodiense (RliN.)
(an C. edule var.) (see SACCO 1899: 50, pl. 11: 33-35). However , one can hardly recognize
the actual relation between specimens from the Western and Eastern Europe.

Stratigraphic range. - Middl e Miocene (PARAMONOVA 1978) - Late Miocene (KOJUMD­

GIEVA 1969).

Cerastoderma plicata (E ICHWALD, 1829)
(pl , 12 : 6a-b)

1829. G[lyc)'lIIeris] plica/a. m.: E IC IIWAW . 279, pl. 5 : 2.
1830. Cardium plicatum , m. ; E IC HWA I.D. 209.
1837. Cardium gracile 111. ; P USCH . 66. pl, 7 : 4a-b.
1848. Cardium plicutum E IC ll W . = Cllrdit/III gracile PUSCH; BRONN. 234.
1853. Cardium plicatum, rn.: E IC HWAl D , 96; 1851, pl, 4 : 20a-e.
1935. Cardium gracile " USCH ; KOlESN1KO V, 112-113. pl , 16: 23-28.
1')36. Limno cardium plicatum E IC HW.; F R lEDRERG . 143-145, pl. 23: 7-8.
1969. Cardium tCem stodermos plicatuin plicatum E IC HW Al D , 1829; KOJ UMDGIEVA, 48, pI. Hi: 1- 5.
1974 . Cardium plicatum E ICIl WAlD, 1830; VOlKOVA , 38, pl. 16: 1-2.
IlJ7S. Plicatiforma plicatu m ( E1 CIfW AI.D . 1829) ; UAGD ASARJA N, 36. pI. 9 : 5- 8.

Material. - Na wodzice - 2 left valves.
Dimensions (in mm) :

MZ vnr Ml-1638
L

2.0
H
1.4
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Descripti on. -- Valve is rectan gular in outline, incquilateral, with its posteri or part accounting
for 00%of the valve length. Postcrodo rsal margin is straight, slightly oblique, making an obtuse
angle with the stra ight, vertical posterior margin. Very convex anterior margin, shorter than
the posterior one, gently passes into the slightly convex ventral margin . Beak is small, pro ­
sogyrate. Lunule very narrow, lanceolate, poorly defined.

Sculpture consists of 14 very nar row ribs, trian gular in cross-section, separated with plane
grooves which are several times wider than the ribs. Four posterior ribs are somewhat lower
than the others. Grooves are orn amented with weak, straight lines, forming concen tric orna- .
ment at ion . The lines are very distin ct and form low, semilunar scales at the ribs, the convexity
of the scales being directed dorsally,

Nympha is very short, equa l to 1/4 of the posterodorsal margin in length. Hinge plate is
weakly developed .

Hinge in the left valve: shal low sockets occur to the both sides of triangular 2, the latt er
being placed beneath the beak ; the posterior socket separates 2 from very weak 4b which is
almost fused with the nympha border : thin , lamelliforrn All is placed at the end of the ante­
rodo rsal margin ; PIl is indistinct.

Add uctor muscle scars are indi stinct, the anterior one being orbicular, while the posterior
oval in shape. Pallial line is invisible. Internal surface is glossy, with internal ribs extending
to the inside of the valve.

Remarks. - The investigated specimens from Nawodzice resemble young individuals of
C. pra epli cata which bear only 16 ribs on their surface because 5- 7 remaining ribs appear but
0.5-0.7 mm from the beak. However, so small shells of C. praeplicata have no scales at the ribs.
The concentric lines in groo ves are very distinct in C. praeplicata, in contrast to C. plicata
which has concentric lines weakly developed. The lunule also is different in these species, being
narrow, lanceolate in C. pl icata, while wide, cordate in C. praeplicata.

Accord ing to DAV ITASC HVl Ll (1932) and KOLESNI KOV (1935), all the specimens attributed
to C. plicata EIC I-lWAlD, 1830, sho uld be named C. gracile Pusch, 1837, because EICHWALD
figured his species not ear lier than in 185 1. However, this is invalid because all doubts have
already been explained by BRONN (ill PUSCH 1837) in the notes to C. gracile. Having comp ared
specimens from the collections of PUSCll and ElCHWALD, BRONN (in Puscn 1837) recognized
all of them as being conspccific, the EICH WAlD'S name keeping then the priorit y. Thi s opinion
was maint ained by BRONN also in 1848.

Stra tigraphic range. - Middle Mioccnc (KO\VALEWSK I 1950) - Late Mioccne (F IUEDllERG
1936).

Supe rfa rn ily M actracca LAMAR CK, IR09
Family Mactridae LAMARCK, 1809

Subfamily Mactrinae LA MARCK, 1809
Genus Mactra LINNF., 1767

Subgenus Mactra (Sarma tlmactra s K ononx ov, 1954
Mactra (San natimactra v eichwa ldi LASKAREW, 191 4

(p l, 12: 7a- - h. Ra- h)

1853. Ma ctra podolica E IC I1WA LO ; EICI1WALO , 128- -129, non pl . (): 9.
part . 1859. Ma ctra Podolica E IC IIWALD ; II0RNfS. 62- 65. pl. 7 : 4-6. /1011 pl. 7 : 1- 3, 7- 8.
1903. Ma ctra fragilis 11 . sp . et var. buglovcnsi s ; l ASKAREW, 84-90. tex t-fig. at p. 85, pl , 4 : 1-10.
1934. Ma c/m podo lica E rc nw. var . buglovensis LA SK . ; F R IED IIEHG , 33, pI. 7 : 1- 2.
1954. Mactra vitaliuna eichwa ldi L ASKAREW; PAPP. 90, pI. 17: 1- 6.
1969. Mactra (Sarmatimactrai eichwaldi L ASKAREW, 1914; KOJUMDGIEVA, 19-20, pI. 3: 5- 6, 9- 10.
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1971. Ma ctra d c/BI'II"'i I. ASKAREW , 1914; S VAG ROVSKY , 177-1 79, pl , IR: 1-5.
1<)76. Ma ctra iSarmat inusctra) eicltwaldi eich waldi LAS K.; IUl NA et al. , pl, 6 : 1-15.

Material. -- Rybnica 2-2 valves.
Dimensions (in mm) :

79

L H
MZ VIII M1-1639/1 15.5 12.8
MZ VIII MI-1639/~ 12.5 9.5
Description. - Valve is triangular in outline, fairly convex in its umbonal part, subequilu ­

teral, with its posterior part accounting for 55%of the valve length . Dorsal margin is angularly
bent beneath the beak, its anterior part being longer and steeper than the posterior one. The
anterior edge of the valve is rounded , while the posterior one is angular. Small, acute beak is
more prosogyrate and more projected at the right than at the left valve. Rounded ridge runs
from the beak posteroventrally, with 5 faint radial lines at its surface. Beyond the ridge valve
flattens abruptly. Another ridge , running from the beak anteroventrally, is weak and distinct
only near the beak . Lunule is very small, lanceolate, limited by a shallow but distinct groove .

External surface is ornarnented with fine, densely spaced concentric lines. Growth stages
are distinct.

Internal ligament is placed in the triangular ligamental socket limited anteriorly by a fine
lamella which is more distinct and longer at the left than at the right valve. The internal li­
gament is separated from the very short external ligament by a short slate , oblique to the
posterodorsal margin. Hinge is massive; the lateral s are large, parallel to the dorsal margin.

Hinge in the right valve: 3a and 3b are equal in length , thin, lamelliform, connected with
each other beneath the beak , with a broad, triangular socket in between: 3a is somewhat oblique
to the lunul ar marg in, placed close to the latt er ; 3b is almost vertical; long, lamelliform, strong,
triangular Al is separated by a deep groove from thin , lamelliforrn AlII which is twice shorter
than AI ; PI is the longest lateral tooth in the right valve, separated by a deep groove from la­
rnelliform Pill which is twice shorter than PI.

Hinge in the left valve: 2'1 and 2b, both lamelliform, arc connected with each other at the
midlength of vert ical 2b which is placed close beneath the beak; 2a is longer than 2b, parallel
to the lunular margin; very weak lamella (pseudotooth 4b) ; limiting anteriorly the resilifer,
is parallel to 2b and placed close to it; long, massive ArJ, placed at the prolongation of 2a,
is separa ted from the anterodorsal margin by a deep groove; PII is somewhat shorter than AII.

Bean-shaped ant erior adductor muscle scar is somewhat smaller than the suborbicular
posterior one. Pallial line with a small, shallow sinus, is placed near the smooth ventral margin.

Remarks. - The investigated species is allied with Ma ctra (Eomactra) basteroti MAYER,
1853, the shell of which is triangular, more elongated, and with the posterior edge more distinct
than in AI . (S.) eichwaldi. The lunule and corselet are more distinctly limited in M. (E.) ba­
steroti than in M . (S.) eichwaldi, both of them being ornamented with regular and relatively
strong wrinkles. There are broad, triangular sockets between 3a and 3b and also between 2a
and 2b in M. (E.) basteroti, both the pairs of teeth being connected by their tips; the lower
edge of the hinge plate is straight , ascending obliquely. In M. (S.) eichwaldi, in turn, lower
edge of the hinge plate is convex along the resiIifer, the latter being wider and more deepened
than in the former species. The sla te separating the resilium from the external ligament is weaker
and shorter in M. (E.) basteroti than in M. (S.) eichwaldi.

The species M . (S.) vitaliana d'ORllIGNY, 1844, resembles M. (S.) eichwaldi but it differs
from the latter in its teeth 241 and 2b being united until their midlength, 2a being very oblique
the Iunular margin (LASKAREW 1903, text-figs at p.. 85).

Stratigraphic range. - Middl e Miocene (LASKAREW 1903)- Late Miocene (SVAGROV~KY

1971).
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Subfamily Lutrariinae AOAMs and AOAMS, 1856
Genus Lutraria LAI\I AR CK , 1799

Subgcnus Lutrarla (LlIlrtll'ia) LAMAR CK, 1799
L utraria ( Lntrariai lutraria (1.INN(', 1758)

(pl, 12 : l) ;l - h . In)

1909. Lutraria lutrarla L. sp. et va r. : CmuLI .I · TRELLI . 142- 144. pI. 15 : 1- 3, pl, 15 : 4-5 [var. angustior PlI IL.l. pl. 15 :
6-7 [var. gracilis CONTl ).

1934. Lutraria lutraria 1..; FR IEORERG , 28-30, pl. 6 : 2- 4.
1959. Lutraria angustior PIIII.I PPI , 1844 ; H OI ME, 557- 560. text -figs 11l- 2B. pl. I : 1- 3, pI. 2 : 4-5.
1% 6. Lutraria angustior Pit It. 11'1'( ; T EIIIII.E, 1.15 - D 6. tex t-figs 71 - 72.
1Q71i. Lutraria (I.II/raria) lutrariu (L.); B RAM II I LL A, 113 . pi. 2g : 19- 20 .

Material. - Nawoclzice - 1 shell, 6 valves; Rybnica 1- 2 shells, 2 valves.
Dimensions (in mm):

L H
MZ VIll M[-1640/ , 62.0 33.0
MZ VIII MI ·-1640/~ 25.0 15.0
Remark s. - Judgin g after the collected material, there is an increase in shell assyrnctry

dur ing ontogeny. Shells up to 4.0 mm in length have their beaks acute and strongly projected
above the arched dorsal margin which is equally inclined anteriorl y and posteriorl y. Small
shells are subequilatcrul, with their poster ior part s accounting for 55% of the shell length ,
while larger shells (longer than 13.0 mm) are more asymmetrica l, with their posterior parts
accounting for some 70 % of the shell length. The latt er are oval-shaped, with their beaks being
less acute than in small form s, projected less or not at all above the dorsal margin, the posterior
pa rt being slight ly aja r.

The investigated specimens of Lutraria (L. ) lutraria from Rybnica and Nawodzice arc
entirely consistent with those figured by CERULLI- [RELLI (1909) and FRIEDIlERG ([9 34) but
they differ from those from Podolia, attributed by EICHWALD (1 851 , pI. 6: ll a-b) to Lutraria
primipara . The latt er are relati vely low (H /L= O.4, while it equal s 0.5 in L. (L.) lutraria at
L=60 mm), with weak ridge running from the acut e beak posteri orly. The pallial line is confluent
with the pallial sinus along a considera ble distance in L. primipara, the sinus being rectangular
in shape, with round ed corners; whereas in L (L. ) lutraria the pallial sinus is round ed to re­
ctangular, its ventral par t running close to the pallial line but without any confluence with the
latt er.

These differences were considered negligible by FRIEDBERG(1934); consequentl y, L. primipara
E ICHWALD, 1850, was treated as a younger synonyme of L. lutraria (LI NNE, 1758).

Conversely, MERKLINand NEVESSKAJA (1955: 85-86) considered L. primipara to be a distinct
species. On the basis of poorly preserved mat erial (interna l casts only) from thc Middle Miocene
of Turkhmen ia and Kazakhstan , those authors assigned L. lutra ria described by FRIEDIlERG
(1934) from Podolia as well as L. oblonga Chemnitz, 1782 described by DOLLFUS and DAUTZEN­
IlERG (1902, 98-101 , pI. 5: 1-6) from the Loi re Basin to the species L primipara EICHWALD,
IR50.

According to GLTBERT and VAN de POEt (1970 : 27), E ICHWALD'S species should be treated
as a subspecies of L. (s. s.) lutraria, The name L. (s. s.) lutraria primipara , however, was applied
only to the Lower and Middle Miocene specimens, while indistinguishable form s from the
Pliocene and Pleistocene have been att ributed by G LIBERT and VAN de POEL (1970) to L. (s. s.)
11/1raria lutraria (L TNNE),

The investigated specimens from Rybnica and Nawodzice are ent irely consistent with the
Recent forms described by TEBBLE (1966) under the name Lutraria angustior PH ILlPPI, but
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they are completely different from the figured specimen of Lutraria lutraria (LINNAEUS) (TEBBLE

1966, 133-1 34, text-fig. 69).
Stratlgrnphic range . - Early Miocene (MAI.ATESTA 1974) - Recent.

Genus Eastonia GRAY, 1853
Eastonia rugosa (HELBUNG , 1779)

(pI. 12: 12a-h)

1901. Eastonia rugosa (CHEMNI TZ): SACCO, 28, pl, 7 : 1- 2.
1902. Eastonia rugosa C HEMN ITZ sp, ( Mactra}; D OLl ,FUS and D AUTZENRFIlG , 94- 96. pl, 4 : 1- 2.
1909. Eastonia rugosa CHEMN. sp. : CE RUl.L1- TREL l. l, 142, pI. 14: 38-39.
1910. Eas tonia rugosa C IIEMN.; S C HAFFER. 93, pI. 43 : 3- 5.
1960 . Eastonia rugosa ( CHEMNITZ, 17R2); KOJ UMDGI EVA in KOJ UMOGI EVA and STRACHIMIROV. 38-39, pI. 11: 15.

Material. - Rybnica 1- 2 fragments of valves; Rybnica 2-1 valve.
Dimensions (in mm):

L H
MZ VIII MI-1641 20.0 10.5
Remarks. - The investigated specimens from Rybnica entirely correspond to the descriptions

and fi gures referred to in the synonymy.
Stratigraphic range . - - Early Miocene (KOJUMDG IEVA 1960)- Recent.

Family Mesodesmatidae GRAY, 1939
Subfamily Erviliinae DALL, 1895

Genus Ervilia TURTON, 1822
Ervilia podolica (EICHWALD, 1830)

(pl. 13 : 8- 10, l2 u-b. 14a-b)

1830. Crassatella podollca, 1/1.; E IC HWA l.D, 206.
1830. Crassatella dissita , m.; E IC HWALD, 207.
1850. Crassatella podolica 111 . ; E rc HwA LD. 59; 1851 , pI. 5: 22a-h.
1850. Crassatella dissita m.; EIC IIW ALD. 60; 1851, pl . 5 : 24a-b.
1859 . Ervilia Podolica E IC HW. ; IWR NES, 73-74, pI. 3: 12a-e.
1903. Ervilia podolica var. dissiia E ic nw.: LASKAR EW, 71-73, pl, 2: 17-20.
1934. Ervilia po dolica Ercaw. et var. ; FR JEOBERG, 41-43, pl, 7 : 23-24, pl. 7: 25-28 [var. dlssita E IC HW . ).

1934 . Ervilia dissita Ercnw. e t var . ; ZHIZHCH ENKO, 32-34, pI. 5: 14, pI. 5: 5-6 [vat. nitida N. var .] ,
1935 . Ervi lia dissita Erc nw, e t var.; K Ol.ESNIK OV. 39-43, pI. 3: 9-16, pl, 3: 17-1 8 [var. podolica Et cawxtn],
1953. En'ilia podolica E IC HW .; S r NEs , 223, pI. 23 : 17-18.
1955. Ervilia pu silla dissita ( EI CII WALD) , 1830; M ERKlIN and NEVESSKAJA, 80, pI. 22 : 13- 21.
1958. Ervilia dissita dissita ( ElcHWAl.D); PAP P , 15-1 8, text-pl. 5: 1-5, 7-14.
1958. Ervilia dissita podolica ( EICII WALD) ; PAPP, text-pl . 5: 15-1 8. .
1960. Ervilia dissita (E IC HWALD) 1830 e t var.; S TRACHIMIROV in K OIlfMDGI EVA and STRA CIIIMIROV, 266- 267, pl, 56 :

22-27, pI. 56: 28- 31 [var. podolica E IC HWALD 1850].
1969. Ervilia dissita dissita (E IC HWALD. 1830); KOJlJMDG IEVA, 27- 28, pl, 8 : 1-3.
1971. En-ilia dissita dissita (E IC HWALD , 1830) ; SVAG ROVSKY, 185-1 87, pI. 21: 1-9, pl, 22 : 1- 5.
1971. Ervilia dissita podalica (E IC HWALD, 1830) ; SV AGROVSKY, 187-1 89, pl, 23: 1-9.
1972 . En'ilia podolica dissita (E IC IIWA l.D, 1850) ; JAK UROWSKI , 101-1 05. text -pl . 9 : 1-42, pl. 9: 1-42.

Material. - Rybnica 1- 30 shells, 200 valves; Rybnica 2-5 valves.
Dimensions (in mm):

MZ VIII MI-1642/ 1

MZ VUI MI-1642/2

a- Pallleontgloila Polonica ..7

L
10.0
7.2

H
6.7
5.3
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MZ VIII MI-1642/a 5.1 3.6
MZ VIII MI-1642/~ 5.0 3.6
MZ VIII MI-1642/5 4.0 3.0
Remarks. -- The specimens of E. podolica from Rybnic a are entirel y consistent with tho se

described by HORNES (1859) from the Vienna Basin as well as tho se described by JAKUBOWSKf
(1972) from Dwikozy (near Sandomierz).

EICHWALD (1830) established three distinct species of Crassatella in the Tertiary of Podo1ia,
Volhynia and Bessarabia, namely C. dissita, C. concinna and C. podolica. HORNEs (1859)
realized that these three names refer in fact to successive ontogenetic stages of a single species,
for which he proposed the name Ervilia podolica instead of more frequently used name dissita.
The name podolica was originally used by El CHWALD (1830) for large , well developed specimen s
which were thus treated by HORNES (1859) as the most typical of the considered species.

However, later paleontologists considered E. podolica and E. dissita either as two distin ct
species (KOJUMDGIEVA 1969), or as two varietie s or subspecies of a species for which various
names were applied. Zl-llZHCHENKO (1934), KOLEsNtKov (1935), STRA CHIMIROV (1960) and
SVAGROVSKY (1971) used the name dissita, while LAsKARLw (1903), FRIEDDERG (1934) and
JAKUDOWSKI (1972) preferred the name podolica. To distin guish between the two varieties
of this highly variable species, two different criteria have been used, namely the shell size and
frequency occurrence index (I) (PAPP 1958). The following shell sizes have been thought to
separate the varieties dissita and podolica from each other: 15.0 mm (STRACH IMIROV 1960),
16.0-17.0 mm (KOLESNtKOV 1935) and 17.5 mm (PAPI' 1958) ; the variet ies being of course
connected by intermediate form s.

The present author agrees enti rely with HORNES (1859) that the names E. podolica and
E. dissita are in fact synonymous; they designate the same species which underwent an increase
in shell size during the Late Miocen e.

Stratigraphic range. - Middle Miocene (LAsKAREw 1903) - Late Miocene (SVAGROVSKY
1971).

Ervilia pusilla (PHILIPP1, 1836)
(pl . 13 : 11a- b, t3 a-b)

1859. Ervi/ia pusilla PH 11•. ; HORNES, 75, pl. 3: IJ u-g.
1931. Ervilia pusilla PHIL. ; GADOMSKA, 192-202.
1934. Ervilia pusilla PHIL. ; F R IEDBERG, 38-41 , te xt -fig. 5, pl . 7 : 10- 21 ( cl/m syn .) ,
1938. Ervi/ia pusilla PHIL.; FRIElJBERG, 23.
1956. Ervilia pusilla (PHILlPPI , 1836) ; T EJKAL , 21-22, pl. 2: 6- 15.
1960. Ervilia pusilla PHILlPPI 1836 ; STRACHlMIROV in K OJUMOO IEVA and S TRACHIMIRO\,. 265, pl , 56 : 5- 8.
1970. Ervi/ia castanea miopusilla BOGSCIJ , 1939; GLlBERT and VAN de P OEL, 7.
1977. Ervilia pusil/a PHIJ.lPPI , 1836 ; J AKlJBOWSKI in J AKUBOW SKI and M USI AL, 101, pI. 11: 4--5 .

Material. - Nawodzice - 19 valves ; Rybnica 1 - ea 800 valves; Rybnica 2-6 shells,
570 valves.

Dimensions (in mm):

1909) - Pliocene (GLIBERT

H
4.5
4.5

closely correspond

L
MZ VIII MI-1643/1 7.2
MZ VIII MI-1643/B 6.8
Remarks. - The specimens under discussion

figures referred to in the synonymy.
Stratigraphic range. - Early Miocene (COSSMANN and PEYROT

and VAN de POEL 1970).

to the descriptions and
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Superfamily Solenacea LAMAR CK, 1809
Family Cultellidae DAVIS, 1935

Genus Cult ellus SCHUMACHER, 1817
Subgenus Cultellus (Cult ellusi SCHUMACH ER. 1817

Cult ellus (Cultellusy tenuis (P HILlPP I, 1836)
(pI. 12: 13, pI. 14: la- b)

1850. Cultellus tenuis, PHIl.IPPI ; W OOD, 258, pI. 25: 2a-d.
1947. Cultellus cf. tenuis PIIIL.; KRACH , 58, pl, I: 13.
1976. Phaxas (Phaxa s) tenuis (PHIL.); BR AMBILLA, 114, pI. 29: 3- 4.
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Material. - Rybnica 2-4 shells, IS fragmented shells.
Dimensions (in mm):

L ' H
MZ VIII MI-1644/, 26.0 8.5
MZ VIII MI-1644/~ 11.0 8.0
Remarks. - The species Cultellus (C.) tenuis from the English Miocene (WOOD 1850)

has its shell asymmetrical, with the anterior/posterior parts ratio equal 0040; however, the forms
figured by PHILIPPl (1836, fide WOOD 1850) have this ratio equal to 0.25, which WOOD (1850)
interpreted as the drawer's mistake. As each of the four shells from Rybnica has different
asymmetry (0.20 at L=26.2 mm ; 0.31 at L=24.5 mm ; 0.22 at L= 20.0 mm ; 0040 at L= 17.3mm)
one may suppose that PHILlPPI 'S figures are correct. Moreover, the specimen presented hy
CERULLI-1RELLI (1909, 135, pI. 13: 43) is even more asymmetrical (0.17).

Allied with C. (C.)/enuisis C. (C.)scaphoidesZHlzHCHENKO, 1934.11s shell is considerably
widened posteriorly , with a distinct edge running posteroventrally. Its hinge is weaker than
in C. (C.) tenuis, with the smaller angle between 4a and 4b and weakly bifurcated 2, and
consequently with the distance between 2a and 2b being smaller than in C. (C.) tenuis.

A misunderstanding concerning the diagnosis of the genus Cultellus SCHUMACHER, 1817
requires an explanation. According to SCHUMACHER (1817, 130, pI. 7: 4a-b), there are two
somewhat flattened eardinals in the hinge of the right valve: one being straight and vertical,
the other "lying"; in turn , the hinge of the left valve includes three cardinals, the median of
which is almost bifurcated , with its top divergent. Nevertheless, C HENU (1862: 22-23) ascertained
that in Cultellus SCHUMA CHER, 1817 the hinge of one valve consists of two identical teeth,
while there is only one tooth in the hinge of the other valve. The same diagnosis has been repeated
by KEEN (1969: N611), who made it only clear that one tooth occurs in the right valve, and two
teeth in the left one.

The hinge of the specimens from Rybnica is consistent with that recorded in C. (C.) tenuis
from the English Miocene (WOOD 1850); it also corresponds with the following teeth formula

. b S 3a 3b ..
given y CHUMAC IlER (1 817): 4a 2a2b 4b ' the 2a and 2b being not entirely separated.

Stratigraphlc range. - Middle Miocene (Jxxunowsx i 1977) - Recent.

Genus Ensis SCHUMACHER, 1817
Ensis ensis (L INNE, 1758)

(p l. 12: 11 )

1881. Solen ensts LINNE; NYST , 232- 233; 1879, pl , 25: 9d-f [Sosiliqua var, minor].
1893. Ensis ensis LINNE sp, (So/en) var. minor R EQUIEN, M ONTEROSATO ; B u cQu OY et al., 501-506, pI. 73: 4-5.
1901. Ensis ensis (L.) ; SA CCO, 18-19, pl, 4 : 21- 22.
1976. Ensis ensis,(L.); BRAMBILLA, 114, pl, 29: 2.
~.
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Material. - Nawodz ice - 7 fragmented valves; Rybnica I-I shell, 30 fragmented valves ;
Rybnica 2-45 fragmented valves,

Dimensions (in mm) :

MZ VIII MI-1645
L

74.5

Remarks. - The investigated specimens closely correspond to the descriptions and figures
referred to in the synonymy.

Stratigraphic range. - - Middle Miocene (WOOD I~50) - Recent.

Superfarnily Tellinacea de flLAINVI LI.E, 1814
Family Tcllinidae de BI.AI NVII. I.I:. 1814

Subfamily Tellininae de BLAI NVILL E, 1814
Genus Tellina lI NNt, 1758

Subgenus Tellina (Moerella) FISCllrR, 1887
Tell ina tMoerella'; donacina LINNE, 1758

(1'1. 13 : 3a- b, 5a--h)

190\. Moerellu donaciua (1..) ; S ACCO, 105- IOG. 1'1. 22: 24-27.
1934. Tellillll donacina (L.) ; F R IEDIIERG , 49- 50, pI. ~ : 10-1 2 ( 1'111/1 syn.) ,

1958. Angulus ( :\Ioerella ) donacina LINNE, SI' . 1758 ; GLlIlFRT , 2.1-24. 1'1. 4 : 15.
1959. Angulus (Muerella) doua ciua (L INNf.); GLl IIERT, pl , 5: l a-b.
1964. Angulu s (Moerella) donacinus (1.1 NNF., 175!l); A NnERSON, 176-1 77, 1'1. 8 : 64i1- C'.
1905. Tellina i Mo erellu ) dotuu -ina LINNE; N r VESSKAJA, 270-27 1, pI. 15 : 1- 5.
1966. Tellina (Muere/la) douacinu I.I NNAEUS ; T E!llIL E, 145, text -fig . 74a - b.
1972 . Tellina (M oerelld) donacina ( LINNW), 1758; CAPROTTI, 74-75, pl, 3-13.

Material. - Nawod zice - 25 valves; Rybuica 2- 1 valve.
Dimensions (in mm) :

with the description

H
2.1
1.7

entirely consistent

L
MZ VIII MI-1647/ 1 3.4
MZ VIII MI-I G47/2 3.0
Remarks. - The specimens under discussion are

and figures referred to in the synonymy.
Stratigrapbic range. - Ear ly Miocene (COSSMANN and PEYROT 1911) - Recent.

Subgenus Tellina iOudardiuv MONTEROSATO, 1884
Tellina (Oudardku compressa BROCCHI. 1814

(pI. 14 : Ja- b)

1934. Tellina tOuda rdia) comprcssa llROCC. ; f-R IED DERG, 50-5 1, pI. 9 : 1- 2 ( CUIII .1')'11. ) .

1952. Angulus (Pabulina) tOudardia) compressa (BROCCHl) 1814 ; Rosst R ONCHETTl , 85-87. text -fig. 35.
1963 . Angulus (Oudardia) compressus ( BR.); V ENZO and P f LOS IO, 194, 1'1. 57 : 16.
1976 . Tellin a (Ol/dardia) compressa BR . ; BRA MBILLA, li S, pl , 29 : 11 -1 2.

Material. - Nawodzice - 8 valves; Rybnica 2- 12 valves,
Dimensions (in mm):

L H
MZ VIII MI-1648 17.6 10.0
Remarks. - The investigated specimens from Nuwodzice and Rybnicn are entirely consistent

with those from Podolia figured by FRIEDBERG (1934).
Stratigrapbic range. - Early Miocene (COSSMANN and PEYROT 1911)- Recent.
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Subfamily Macominae OLSSON, 1961
Genu s Gastrana SCHUMACHER , 1817

Gastruna [ragilis (LI NNE, 1758)
tpl . 14: 2a-b, pl, 15 : la- b, 2)

1934. Gastrana fragilts L. ; F RIEDRERG. 52-53, te xt -fig . 6, pI. 9 ; 4- 8 ( cum SJIl .; .
1966. Gastrana fr agilis ( LI NNAEUS) ; T ERDLF, 148-149, text-fig. 76.
1976. Gastranu fragi lis (L.) ; BRAMIII LLA, 11 6, )'1. 29; 21-22.

Material. - Nawod zicc - 4 valves; Rybnica 1- -2 valves ; Ryb nica 2 -·9 valves.
Dimensions (in mm) :

85

L H
MZ VIII MI-1650/. 31.0 22.0
M Z VIII MI-1650/2 20.0 17.0
MZ VHr MI-1650/.1 9.0 7.5
Remarks. - The specimens under discussion arc en tirely consistent with the descripti ons

and fi gures referred to in the synonymy.
Th ere arc two morphot ypcs of G. [ra gilis (LI NNE 1758) among the specimens from Nawo­

dzice and Rybnica. One of them resembles mut. aquitanica COSSMA1'o'N and PEYROT, 1911.
Its shell has an acute and elongated posterior part accounting for some 60 % of the shell length ,
the concentric lamellae on the external surface being delicat e except for the corselet where they
become more conspicuous. The corselet is devoid of radial ornamentation . The shell of the
other morphot ypc is subquadratc in outline, with concentric lamellae more projected and more
rarely spaced, but also with radial lines finer and more densely spaced than in the forme r mor­
photype. The latter morphotype is similar to G. laminosa (SOWERRY, 1827).

Stratigraphic range. - Early Mioccnc (COSSMANN and PEYROT 1911) - Recent.

Family Donacidae FLEMING, 1828
Genu s Donax LINNE, 1758

Subgenus Douax (Paradonaxy COSSMAN~ and PEYROT, 1910
Donax (Paradonax) transversa DESHAYES, 1830

(pl , 13: I , 2, 4a-b, 6, 7)

t852. Donaxtransversa D ESH.. 1835; d 'O RBIGNY, 103, n" 1927.
1'859. Donax gibbosula M AYER ; M AYER, 297; 1860, pi . 5: 8-9.
part , 1906. Donax burdiga lcnsis O P-FR ANCE; V OLLFUS and DAUTZENDERG , 164-1 65, pl, 11 : 7-8. I/O/I pl . 11: 5-6.
19t1. Donux iParadonaxi transversa V ESII . e t vnr. ; COSSMANN and P EYROT, 195- 299, pl. 11: 18- 21, pl. 11: 22- 25

[var, gibbo sula MAYE R J.

193·f. Donax cf. salloma censis C OSSM. i " EYR. ; FRIHlDERG, 56-57, pl. 9 : 14- 15.
I')50. DOl/OX burdigulcnsis D EFRANCE; B EERING , 37, pl. 8 ; 186.

Material. - Rybnica 2-34 valves.
Dimension s (in mm):

MZ VIII MI-1651/.
MZ VIII MI-1651 /2

MZ VIII MI-1651 /~

MZ Vlll MI-J651 / t

MZ VIIl MI-1651 /;,

L
8.8
8.0
7.8
6.8
4.5

If
4.7
4.3
4.5
4..1
3.0
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Description. - Valve is wedge-shaped , very convex , incquila tera l, with it s posterior part
acco unting fo r 16 ;;'- 32 % of the valve Icngth. Long, somewhat convex anterodorsal margin
gently passes into the very short, very convex anterior margin which, in turn , gently connects
with the arched ventra l margin ; the latter is somewha t indented in its ventral part. Beaks are
very sm all, opi sth ogyrate . Distinct but rounded ridge runs from the beak posteroventrally.
L unule is long, lanceolate, poorly defined.

External surface is glo ssy, almost sm ooth . Val ves up to 2.5 mm long bear very fine concentric
lines. Weak radial lines appear at hoth th e po steri or and middle parts of the valves exceeding
2.5 mm in length. The appearance o f radial ornamentation is related to a change in valve colour,
from whitish to cre amy-pink. Growth stages arc clearly di stinct.

External ligament is placed at the short and oblique nympha. Hinge is moderately strong,
devoid of anterio r laterals.

Hinge in the right va lve : weak 3a is placed clo se to the lunular margin and subpara llel to
the lattcr ; 3a is sepa ra ted by a triangular socket from large, triangular 3b which is furrowed
in its lower part; PI a nd PI1I are placed behind the nympha; they arc short, PUI being somewhat
st ronger th an PI.

Hinge in the left va lve : obliq ue, lamelliform 2 connects with 4b beneath the beak, the latter
tooth being somewhat shorter than the former; 2 and 4b are perpendicular to each other;
P I I is very wea k.

Anterior adductor muscle scar is ova l-shaped , its longer axis being parallel to the ante­
ro dorsal margin. Posterior add ucto r muscle scar is smaller than the anterior one and subor­
bicula r in outline. Pallial line is parallel to the ventra l margin in its anterior part. Very deep,
ro unde d sinus with the hori zontal ax is is confluent along its lower margin with the pallial line.
Ventra l a nd po sterior margins are finely crenulated.

Remarks. - A la rge variability in she ll shape ha s been observed am ong the specimens
fro m Rybnica. The shells less asymmetrical in sha pe, with greater apical angle, longer and less
stee p posterior margin and ro unded connecti on of the po sterodorsal and po sterior margins
correspond to th e type form of D. (P.) transver.u D ESHAYES, 1830. In turn, the shells with
sho rter' po ster ior pa rt , very steep posteri or margin , more distinct edge , and apical angle appro­
ximating 90° are enti rely consistent with D. (P.) transversava r. gibbosula MAYER, 1858, described
by COSSMANN and PEYROT (1911) from Aquitaine.

D. (P .) transversa resembl es D. (P .) sallontacensis COSSMANN and PEYROT, 1911 in its
o utline, hin ge con struction a nd sha pe of the pallial sinus, but it differs from the latter in the
p resence of radial o rnamenta tion and stronger crenu1ation of the ventral margin. FRI EDBERG
( 1934) erroneo us ly identified spec imens from Rybnica as D. er. salloniacensis.

T he species D. (P.) transversa ha s previously not been rep orted fr0111 the Polish Miocene.
Stratigraphic rallgc. - Early Mi ocene (COSSMANN and PEYROT 1911) - Middle Miocene

(I-lEERING 1950).

Donax (P aradonax) intermedia HORNES, 1859
(pl. 13: 15, 16a- b, t7)

part, 1906. Donax burdigulcnsis D EFRANCE; D OLLFUS and DA UTZENIlERG , 164-1 65, pI. 11 : 5-6, I/ UIl pl. 11: 7- 8.
1934. Donux intcrmedi« H OERN. ; F R IEDBERG , 54-55, pl. 9 : 10- 11 (m ill 5)' 1/.).

1950. Donax intertnedia H URNES ; H EERI NG , 37, p l, 8 : l S7.
1955. Donax intermedia M. I-HiRNES, 1859; M ERKLl N and N EVESSKAJA, 66, pl, IS: 14-1 6.
1960. Donax tParadonax) intermcdia H OERNES 1859 ; STRACHIMIROV in K OJUMDG IEVA and STRACIIIM IRUV , 261, pI. 55:

44-47.
1% 3. DUI/ax tSerrula) intcrmcdia M. H OERNES ; V ENZO and P ELOSIO, 188-1 8\1 , pl, 57: 19-19a.
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Material. - Rybnica 2-13 valves.
Dimensions (in mm):

87

L H
MZ VIII MI-1652/1 11.8 6.4
MZ VIII MI-1652/2 3.8 2.0
MZ VIII MI-1652/3 2.5 1.7
Remarks. - The investigated specimens from Rybn ica entirely correspond to the descriptions

and figures referred to in the synonymy.
The species D. (P .) transversa DFSHAYES, 1830, is allied with D. (P. ) intermedin, but it

differs from the latter in its shell being more convex, with fine radial ornamentation at the
middle and posterior part s of the shell. The posterior part of the shell is ornamentcd with rounded
lamellae perpendicular to the posterodorsal margin in D. (P.) intermedin , the radial sculpture
being present only in the middle part of the shell. An obvious feature making difference between
the two species under discussion is the shape of the pallial sinus and pallial line. In D. (P.)
transversa , the pallial line runs along the whole ventral margin and it is confluent with the
horizontal pallial sinus along a considerable part of its length. In turn , the pallial line runs only
along the anterior part of the ventral margin in D. (P.) intennedia, the axis of the broadly open
sinus being oblique.

Stratigraphie range. - Tvliddle Mioccne (KAUTSKY 1925)

Family Semelidae STOLICZKA, 1870
Genus Abra LAMARCK, 1818

Subgenus Abra (Syndosmyn) REcLUZ, 1843
Ab ra (Syn dosmya) alba (WOOD, 1802)

1 ~ 34. Syndesmya alba W OOD; FRIEOBERG , 46, pl, 8 : 7 (cum 5)'n .) .

1966. Abra alba (WOOD) ; T EBBLI!, 151-1 52, text -fig . 78a- b.
1976. Abra (Syndosntya) alba (W OOD); BRA~m ILLA , 11 8, pl. 29: 33- 36 ( CUIll 5)'11.) .

Material, - Rybnica 2- 2 left valves.
Dimensions (in mm) :

L H
MZ VlJI MI-1653 3.5 2.5
Remarks. - The specimens of A. (S.) alba from Rybnica are entirely consistent with those

described by WOOD (1850) from Sutton and Bawdsey (England).
Stratigraphic range. - Middle Miocene (DoLLFUs and DAuTZENBERG 1904)- Recent.

Superfamily Dreissenacea GRAY in TURTON, 1840
Family Dreissenidae GRAY in TURTON, 1840

Genus Congeria PARTSCH, 1835
Congeria sandbergeri ANDRUSSOv, 1897

(pI. 14: 4a-b, 5a-b)

t903. Congcria sandbergeri A NDRlJS. : L ASKAREW, 52-54. pl. I : 1- 6.
1936. Congeria Sandbergeri A NlJR .; F R IEDnERG . 187-188, text -fig . 22, p I. :.~: 13- - 15.
1960. Congeria sundbergeri A NDRUSSOV 1897; KOJUMDGIEVA in KOJUMDGI EVA and S TRACHIMIROV, 79-80, pI. 27: 11.
1967. Congeria sandbcrgcri ANDRUSSOV, 1897; GUBERT and V AN de P OEL, 73.
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Material. - Nawodzice - 11 valves.
Dimensions (in mm):

L H
MZ VIII MI-1655/, 4.5 9.6
MZ VIlI MI-1655/J 4.6 8.0
Remarks. - The investigated specimens closely corre spond to the descripti ons and figures

referred to in the synonymy.
Stratigraphic range. - Early Miocenc (KUJ UMDGIEVA 1960) - Late Mioccne (GUill.IZT

and VAN de POEL 1967).

Superfarnily Arcticacea NEWTON, 1891
Family Kellicllidac F ISCHER, 1887

Genus Alveinus CONRAD, 1865
Alveinus nitidus (REUSS, 1867)

(pl, 13: 18a-b, 19a-b)

1867. Span iodon nitidus R EUSS; R EUSS, 135- -1 36, pl, 8 : 3a-b.
1912. Lutctia girondicu BENUlST in coil. ; C OSSMANN and P EYRUT , 610- 612, pl. 26 : 16-19.
1934. Lutetia nitida Ruuss : FRIEDIlERG , 129-1 30, text-fig . 17,1'1. 21: 9-11.
1939. Lutetia nitida R EUSS; KAu1sK Y, 634, 637- -638, pl, 22: 23-26.
I966b. Alveinus (s. s) nitidus (REUSS, 1867); GLIIlERT and V AN de PO EL, 22.
1969. Lutctia tSpaniodontellar nitida (REUSS, 1867); K EEN in MOORE, N653, text- fig. E.130, 2a-b.
1970. Lut ctia nitida (REUSS); BALUK, pl . 5: I.
1972. Lutetia nitida (REUSS, 1867); JAK UIlOWSKl , 94-101 , pl , 8: 1-35, tcxt-pl , 8: 1- 35.
1977. Lutct ia (Spalliodolltdta) nitida (REUSS, 1867); JAKUIlOW SKI in JAK UIlOWSKI and M USI AL, 104, 1'1. 11: 9-10.
1979a. Lutetia (Spalliodoll/ella) nitida (REUSS, 1867); J AK UIlOW SKI in JAK UIlOW SKI and M USIAL, 59, 1'1. 4 : 5- 10.

Material, - Nawodzice - 47 valves; Rybnica 1-13 shells 65 valves; Rybnica 2- 25
valves.

Dimensions (in mm):
L H

MZ VllI MI-1656/1 2.1 1.8
MZ VIII MI-1656/z 1.9 2.0
Remarks. - The species was originally included to the mon otypic genus Spaniodon REUSS,

1867. In the nineties, however, ANDRUSSOV (fide MERKLIN 1950) proposed to replace the name
Spaniodon REUSS, 1867 with Spaniodontella because of the homon ymy of the former with
Spaniodon PICTET, 1860. The genus Spaniodontella compri sed also other species, viz. Sp . major
[=Sp. pulchella SAlLY, 1858], described by ANDRUSSOV (1885) from the Kercz peninsul a,
Sp, sokolovi SINZOW, 1903, described by SOKOLOV (1899) from the Konka river, and Sp. 'gentilis
EICHWALD, 1850, described by EICHWALD (1850) from the eastern shores of the Caspian Sea.

Having investigated the hinge of S. nitidus, COSSMANNand PEYROT (191 2) recognized Spanio­
don REUSS, 1867 for a younger synonym of Lutctia DESHAYES, 1860. The identity of these two
genera has been confirmed by DAVITASCHVILl (1933, fide MERKLlN 1950), FRIWBFRG (1934)
and KAUTSKY (1939). Moreover, DAVITASCHVILI (1933 fide MERKLl N 1950) and FRtEDBERG
(1934) claimed that Spaniodon REUSS (considered to be represented by only one species) and
Spaniodontella ANDRUSSOV in GOLUBIATNIKOV, 1902, are two distinct genera.

The genus Spaniodontella includes, according to MERKLlN (1950), two groups of species,
well distinguishable from each other. Onc of these, including normal mari ne Middle Miocene
species (Sp. nitida REUSS, 1867; Sp, intertnedia ANDRUSSOV, 1910 ; Sp, sokolovi SINZOW, 1903,
among others) , has been recognized for the subgenus Davidaschvilia of the genus Lutetia, The
name Spaniodontella, with its type species Sp. pulchella (BAlLY, 1858), should be preserved,
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according to MERKLIN (1 950) for the other group of species, compri sing Upp er Miocene forms
diff erent from Lutctia in hinge construction, shell ornamentat ion and size. In turn, KEEN (1969)
recognized Spaniodontclla with its type species Sp , nitida (REUSS), for a subgcn us of Lutetia ,
and ident ified it with the subgenus Davidaschvilia MERKLlN, 1950. Thi s decision, however, is
object ionable because L. (D.) intertnedia (ANDRUSSOY in BAJARANUS, 191 0), designated by
f\ IERK Lt N (1950) as the type species of Davidaschvilia , has the hinge different from S. nit idus
REUSS. The hinge in the latter is entirely consistent with Alveinus CONRA D, 1965. It is surprising
that KEEN ( 1969), even though knowing the Rruss' paper (REUSS 1867)-, missed the identi ty
of hinge construction in Span iodon nitidus REUSSand A lvcinus minutus CONRA tJ when presenting
the diagnosis of Alvcnius. These two species have the following teeth formul a : right valve:
A l i i - I - , left valve - AIl - 2. In turn , the teeth formula of L. ( D. ) int ermedin is as
follows: right valve: AIII - 3a - 3b - , left valve - AB - 2 - 4b.

Thus, S. nitidus REUSS cannot be treated as the type species of Span iodout clla and hence,
it cannot be placed into the genus Lutctia, The present author's opini on is therefore in agreement
with the statement made by GLlBERT and VAN de POEL (1966h).

The species A. sok olovi (SINZOW, 1903) is related to A. nitidus (REUSS, 1867) but it differs
from the latter in hinge constructi on in the right valve. Thi s slight difference being neglected,
one might consider these two forms to be conspccific, as Z HIZ HC HEN KO (1959) did indeed
suggest.

Com parati ve investigation s of Lut ctia girotulica CUSSMANN and PEYRUT, 191 2, and L. uitida
(REUSS, 1867) enabled KAUTSKY (1939) to ascertain the identity of these two forms.

Stratigraphic range. - Late Oligoccne (ANDERSON 1964) - Middle Mioccnc (FRIEDBERG
1934).

Family Trapeziidae LAMY, 1920
Genus Coralliophaga de BLAINVI LLE, 1824

Subgenus Coralliopliaga (Corall iol' /taga) de BLAINVILLE, 1824
Coralliophaga iCotulliophugu] litltopltagclla (LM1ARCK, 181 9)

(1'1. l -l : 6a- b)

1892. Cora lliophaga lithophagcllo L. \ MARCK SI' . Cardit u c l var. : U UCQUOY Cl al ., 3 IS-320, pl. 50: 9- 12, pl, 50 : 13-16
[v.u. Gcurini I'A YRAUDEAU, 1826) .

1900. Coralliophagu lithopltagclla (LK ) var. glabratu (BR.) ; S ACCO, 8, pl, I : :13.
19 12. Coralliopltagu DES 11 AYESI ( MAYE R); COSSMANN and I'EYlW T, 465-.Hi7, 1'1. 10 : 1- 5, 9- 10, 14- 16, 27.
1934. Coralliophugu cf. D ES II.\YES I M AY. ; FR IED/lER( i, 100- 101, pI. 17: 16- 21.
19-17'! Coralliophagu dcshayc si MA Y?; KR AC II , 59, pl, I : 6- -7.

Material. - Rybnica 2-3 valves.
Dimensions (in mm) :

L H
MZ VIII MI-1 657 10.5 7.5
Remarks. - The specimens from Rybnica a re very similar to var. Geurini PAYRAUDEAU,

1826, as reported by BucQuUY et al. (1892). Furthermore, they resemble in ou tline the specimens
from Merignac figured by COSSMANN and PEYROT (1912, pl. 20 : 14-1 6, 27) and ascribed to
C. deshayesi MAYER; the only difference is in connection of the posterodorsal and posterior
margins, which is angular in the specimens from Rybnica while rounded in those from Merignac,
However, C. deshayesi from Bordeaux, and in part also from Merignac (COSSMANN and PEYROT
1912, pl. 20 : 1-5, 9-10), is more elongated, lower, and less widened in its posterior part than
C. lithopliagella from Rybnica.
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The specimens of C lithopliagclla from Bulgaria (KOJUMDG IEVA 1960 ; 50, pI. 16: 5- 6)
an d Belgium (GLIDERT 1945, 146-148, pI. 7: 3a--g) a rc longer and more asymmetrical than
tho se from Rybnica (po sterior part accounts for 80 %and 70%of the shell , length, respectively).

Stratigra phic ran ge. - Early Mioccnc (COSSMANN and PEYROT 1912) - Recent.

Coralltophag« (Coralliophagai ttansilvanica (H ORNES, 1861)

1831. Pct ricola rupcstr is IIR o c cHI ; du Hor s de I\lo NTP ERF.lJX, 53-54, pl, 7 ; 3-6.
1853. Petricola rupcstr is BROCCIII; E IC IIWALD , 126, pI. 7 ; 3- 4.
1934 . Coralliophaga transilvanica H OERN.; FRI EDOERG , 99- 100, p I. 17: 11- 15 (cum sy n.).

i960. Coralliophaga tran silvanica ( H OERNES 1870); K OJUMDGIE\ 'A, i n K OJUMDGI EVA and SrRACIIIMIR OV, 50, p l, 16: 7.

M aterial. - Rybnica I-I valve.
Dimensions (in mm):

L H
MZ VIII MI- 1658 11.0 5.2
Rema rks. - The investigated specimen from Rybnica entirely corresponds to the descriptions

an d figures referred to in the synonymy.
She lls entirely co nsiste nt with C (C) transilvanica in shape and almost entirely in orna­

mentation are known from the Eocene of the Pari s Basin under the name Petricola elegans
DESHAYES, 1824. In the latter species however, concentric lamellae and radi al ribs become more
distinct in the posterior part of the shell (D ESHAYES 1824, 67-68, pI. 10: 1-2), whereas the
external sculpture of C. (C.) transilvanica does not show such a regularity.

Stratigraphic range. - Early Mioccne (COSSMA IN and PEYROT 1912) - Middle Miocene
(KOJUMDGIEVA 1960).

Superfamily Glossacea GRAY, 1847
Family Glossidac GRAY, 1847

Genus Glossus POLl , 1758
Subgenus Glossus (Glossus) POLl , 1758

Glossus tGlossus ) 11I1/I /(1II 1IS (LINNE, 1758)
(pl , 14 : 10. ll a-b)

1850. Isocardia cor , LI NNAEUS ; W OOD , 193-1 95, pl. 15 ; 9a- b.
1881. lsocardia cor, LINNE; N YST, 202- 203 ; 1879, pI. 22 : 5a-c.
1934. Isocardia cor L .; F R IEDOERG, 101-102, pl. 18: 1- 3 (Cl/Ill sYII.) .

1938. Isocardia cor L.; FRIEDBERG, 34.
1960. Isocardia (lsocardia) c o r (LINNAEUS 1758) ; K OJUMll GI EVA in K UJUMDG IEVA and S OI RACIIIMIROV, 49, pI. 16 : 3-4.
1963. Isocardia (/socardia) home s! DALL; C SEPREG ll y-M EZNERICS, 122-1 24 pl, 1: 1-4.
1963. Isocardia cor (Linneo); TAVANO and T ONGI ORGI , 24, pI. 22 : 5-6, pl. 25 : 9,
1966. Glossus /1II 11l11n Il S ( L INNAEUS) ; T EBOLE, 94-95, text- fig . 46.
1968. lsocardia hoernesi D ALL ; KR ACIl , 483, pI. I : 13-14.
1977 . Glossus cor (LINNAEUS, 1758) ; JAK UOOWSKl in JAKUIlUWSK I an d M USI AL, 104, p I. 10: 5.
1979a. G/OSSI/.1 (GlOSS/H) humanus (L INNAEUS, 1758) ; J AKUBOWSKI in J AKVBOWSK I and M VSIAL, 59, pI. 5: 4, 7.

Material. - Nawodzice - 3 valves; Rybnica 1-2 shell s, 6 valves ; Rybnica 2-2 shells,
30 valves.

Dimensions (in nun):

MZ VIII MI-1659/1

MZ VIII Ml-1 659/2

L
53.0
48.5

H
51.2
47.3
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Remarks. - The specimens under discussion arc enti rely consistent with the descriptions
and figures referred to in the synonymy.

Small specimens of G. (G.) hUl/ulIIUS (up to 4.5 mm long) resemble very closely Isocardia
puncta/a KAUTSKY, 1925, in the occurrence of the regular punctuation at their external surface.

The specimens from the Vienna Basin identified by HORNES (/ 861, 163-165, pI. 20: 2a-d)
as Isocardia cor and later on named Glossus hiirnesi by DALL (1910) differ from the investigated
forms from Rybnica and Nawodzice in the sha pe of their ventral margin. It is regularly arched
in the Viennese specimens, while weakly convex to rectilinear in the specimens under consi­
derati on.

GLlBERT and VAN de POL L (1966b: 18-19) tentatively referred lso cardia CVI' from the
Tertiary of Poland ligured by FRIEDBERG (1934) to the variety crassus of G/VSS/lS lunulatus
(NYST, 1935). However , G. lunulatus figured by GLlBERT (1945, pI. 9: le-f) is more obliquely
elongated than the specimens from Rybnica and Nawodzice, its anterodorsal margin being
more concave, the beaks less lopped , and the anterior part bearing distinct radial ornamentation.

Stratigraphic range. - Middle Miocene (FRIEDBERG 1934) - Recent.

Superfamily Veneracea RAFlNESQUE, 1815
Family Veneridac RAFlNESQUE, 181 5

Subfamily Vcnerinac RAFINESQUE, 1815
Genus VCI/ IIS LINNE, 1758

Subgcnus V CI/US t Vent ricoloideav SACCO, 1900
Vel/lis t Vcntricoloideai multilamella (LA MARCK, 181 8)

(pl. 15: 3, 4a-b, 5a-b, 6a-b, 7, 8)

/10/1 1830. Venu s cinc tu 111 . : EIC IIWAI.D , 205.
1840. Cyt hcra rugosa BR ONN ; G()LDFlJ~S , 241- 2.12 . p l, 150 : l a-d.
1850 . V('I1IIS cinctu 111 . ; E!cHWAI.D, 66, pI. 5 : 14a- b.
" 011 1861. V('IIU.\' cinctu E IC IIWALD; H OR1' LS, 117, pl, 13: 4a-c.
1908. Venus i Vcntricoloidea v multilum ellu Lx. sp. ; CL RUI.L1- IRLLI. I , 52-53 , pI. 10: 10-1 8, pI. 11: t-7.
1930. Venus multilam clla ( l AM.) (var. marginalis E IC u w .) : K OWAl.EWSK I, 76-77.
1934. 1'('111,.1' i Chionc) multilam ella l AM. e t var.; FR IWIlE RG, 62-63, 1'1. 11 : 4-5, pl, 11: 6- 10 [var.marg illoli s E IC IIW. ].

1934. Vel/us cincta E IC IIW .; F R IW IlLRG, 66-68, pI. 11 : 11 -1 8, pI. 12: 1- 3.
1936. VCI/US t Clausinetlov (Mioc!ausill(·l/a) cinctu Erc uw.; K AlJfSKY, 11 - -1 2, pI. 2 : 10- 13.
1938. V('IlUS cincta EIC IIW . ; F R IWH ERe.;, 28-29.
part . 1950. Veilus (Vel//rico /a) multilatuclla (lAMARCK) ; 1I l l RI NG , 35, p I. 7 : 163-1 65, 11011 pl. 7 : 158, 174,1'1. 8: 195,

11011 1'1. 8 : 196.
1950 . V('IIUS cincta E ICHW.; K RACH , 299.
1960. V('/1/IS i Ventr icolai multilamella l AMARCK 1818 ; K OJUM UCiIEVA in K OJ UMDGI EVA a nd Sm,\ CII IMJROV, 51, pl, 16:

10-1\.
1960. Vefllls i Ventr ico lo) cincta E ICII W ALD 1853 ; K OJU MDG IEVA in K OJU MDG IEVA and S 'I RACIIIMJROV, 52, 1'1. 16: 12 .

1964 . Venus ( Dosiniai mult ilamella (LAMARCK 1818); ANDE RSON , 169-170, 1'1. 8: 58.
1966b. Vel/us (r, s . ) cincta EIC IIWALD, 1830; GL IIlLRT and VAN de I'OEI., 3\.
1972 . Venus tVenrricoloidea) multilatnella (LA MARC K, 1818 ; CA PROlT I, 77, pl. 2 : 13- 14.
1973. Venus iVcntrico lai mult ilam ella ( lAMA RC K, 1818) ; B ALDI , 210-211, 1'1. 18: 1-3,5 (CUI/I syn.} ,
1974. V('f/US tVcntricotoideoy ntultilamella ( l AMARC K, 1818); M ALATESTA, 133-1 34, 1'1. 10: 1a-c.
1976. Vel/us tVcntricoloideu v mult ilurnella (Lx.) : BR AMBIL LA, 120, pl. 30: 9-10.
1979a. Vel/lis (Ventrtco totdea y mttltilam ella marginalis E IC HWALD, 1829 ; J AKUIlOW SKI in J AKUBOWSKI and M USIAL,

59-60, pI. 4 : 11-1 2.

Material. - Rybnica 1- 30 valves ; Rybn ica 2- 12 shells, ea 300 valves.
Dimen sions (in mm):

MZ VIII MI-1660/1

MZ VU) MI-1660/2

L
34.5
34.0

H
30.5
27.5
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T\l Z V IIJ I\11- 1660/3 32.0 27.5
T\ lZ VIII MI -1 660/~ 20.4 25.S
r-.l Z V I I I MI -1660/;, 17.U 24.5
T\ I Z V II1 r-. 11--1660/ ~ ~(dJ 26.11
Description. --- Shell is massive, strongly convex, orbicular to oval in outline, inequi latera l,

with its posterior part accounting for 64 %- 75 ~ t; of the shell length . Small, acute, strongly
prosogyrutc beaks slightly project abo ve the short, moderately convex an tcrodo rsal margin.
Lunule is large. cordate , delimited by a narrow and deep groove, omamcn tcd with fin e, con­
centric lamellae. Escutcheon is asymmetrical , equal to the postcrodorsal margin in length.
It is larger and more distinct at the left valve, covered with lamellae that arc weaker at the
left than at the right valve. External surface is ornamented with two systems of concentric
lamellae, different from each other in strenght. One system consists of promin ent lamel lae
which arc almost perpendicular to the shell surface and fairly distant from each other. Lamellae
\11' the other system arc fine, less prominent than the former, densely spaced, disposed in between
the lamellae of the first system. Growth stages are indistinct.

Ligament is external, Very distinct nympha account s for half the length of the posicro­
dor sal margin. Hingc is strongly developed , the anterior latcral s being placed near the cardinal s
and the posterior lateral s lacking .

Hingc in the right valve: a deep trian gular socket separates shor t and oblique 3a from massive,
triangular I which is placed just beneath the beak and divided into two part s by a weak groove ;
long. thin . lamelliform 3b is parallel to the nympha margin; small, nodular AI , situat ed at the
lower edge of the hinge plate , is separated from very weak AI" by a subo rbicular socket.

Hinge in the left valve : thin , almost vertical 2a placed behind the beak , butt s upon oblique,
triangular 2b ; thin , lamclliform 4b, parallel to the nymph a margin , is sepa rated from 2b by
a long . subrcctangular socket ; large, nodular All , parallel to the lunular margin, is placed at
its midlength.

Adductor muscle scars arc subequal in size, the anterior one being oval, while the posterior
suborbicular in shape. Pallial line which is parallel to, and distant from the ventral margin,
bears a small, shallow sinus, its peak being directed towards the beak. Anterior margin and
a part of thc ventral margin are finely crenulated.

Remarks. - The shell of V. ( V.) niultilamella is variable in shape, convexity. lunule width,
and in sculpture, all these varying feature s displaying S0111e correlations. Fo rms suborbicular
or tetragonal in shape arc very convex, their lunule being wide, cordate. Oval-shaped forms,
in turn , are less convex than the former , their lunule being narrow, lanceolate. and the con­
centric lamellae at the surface being lower than in orbicular forms. Thi s variability seems to
be controlled by the bottom sediment. In fact , the shells of V. ( V.) niultilatnclla from sands
(Rybnica I) arc suborbicular and very convex, while those from clayey scdimcnts (Korytnica ­
Dr. G. JAKUBUWSK i' s collection) arc oval-shaped , with elongated siphonal part. The sediment
being sandy with some clay admixture (Rybnica 2 - Glossus assemblage ; see HOFFMAN and
SZUBZDA 1976), the shells arc regularly oval in shape.

These ccotypcs have been treated by Polish palcontologists as distinct species. The name
V. cincta E IC HWALD, 1850 has been used for the suborbicular form ; Vc ntultilantella (LAMARcK,
181 8) for the regularly oval form ; and V. ntultiluntella var. ntarginalis EICHWALD, IlQ9, for
the oval form with elongated siphonal part.

One more misunderstanding concern s the name V. tine/a because Eichwald described two
different species under the same name. V. cincta EICIIWA LD, 1850 is synonymous with V. ntul­
tilamclla (LA MA RCK, 1818). The earlier name, V. cincta EICHWALD, 1830, refers to triangular
shells, with convex anterior and posterior margin s, ornamented with numerous, densely spaced
concentric lamellae, which features resemble Cytlierea niultisulcata DES HAYES, 1824. Thus,
V. cincta EICHWALD, 1830 is excluded by the present author from the synonymy of V. (V.)
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multilamella, The same holds for V. cincta described by HORNES(I 861) as it differs from V. cincta
E ICHWALD, 1850 in its weaker radial lines forming wrinkles at the posterior pa rt of the valve.
Accordin g to KAlJTSKY (1936) the shells derived from the Leitha limestones (Austria) and .u t r i­
buted by I-\ OR Nrs (1861 ) to V. cincta , are referabl e to V. tauro verrucosa SACCO, 1900.

COSSMANN and PEYROT (1911 , pl, 14: 28-29) confounded V. ( V.) multilam ella and V. liai ­
dingeri HORNES, 1848. The latter has shell triangular in outline, almost flattened, provided witIt
an edge, ornamented with densely spaced , indistinct , concentric lamellae. V. haidingeri is, accor­
ding to H(}RNES (1 861: )34-135), similar to V. plicata GM EL IN, )79J.

Stratlgra phic range. - Late Oligocene (BALDI 1973) - Recent.

Venus (Ventricoloideas libel/a de RAYNEVA L, VAN den HECK[ and PONZI, 1854
(pI. 14 : Sa- b, 9a-b)

JRlil. Vt>/lUS praeru rsor M AY[ R ; lI i i RNf S, 126, pl. l -l: 5-9.
1900. Ventricola libellus (R AYN. V. d. E CK ., P ONZ.) ; SA CCO , 34-35, pl. 9 : 5- 10.
1906. Venus (Vell1r icola) circularis D ESIIAYES; D OI.LFUS and D AUTZEN8 FR<; , 200-201, pl. 11 : 34-39.
1908. Veil/I s (Ve ntricola s libel/us De R AYN., V. d. H., PONZI ; CE RUL I.I - IRFl.l . l , 55-56, pl. 11 : 21-23.
1%0. Veil/ Is (Vrntrico lu) circularis D FSIl AYFS 1852; K OJUMOC IFVA in K <HIJMOGl FVA and S TR ACHtM IROV. 52. pl. 16 :

13-14.
I966h. Veil/Is (r.lohil't'/lII.I') libellus R AYNFVAI., V AN den H EC f.:E et PONZI . 1854 ; GL I8E RT and V AN de Port., 36.

Material. - Nawodzice - 5 valves; Rybnica 1-4 valves; Rybni ca 2- 2 valves.
Dimensions (in mm):

L .1
MZ VIII MI-l ()61 /1 3.5 3.0
MZ VIII MI-l 661 /~ 2.7 2.5
Description. - Valve is suborbicular in outline, convex, inequilateral, with its posterior

part accounting for 64%of the valve length. Anterodorsal margin is straight and shorter than
the stra ight posterodorsal margin . Other margin s are strongly convex. Prosogyrate beaks are
small. Lunule is cord ate, delimited by a distinct groove. ornament ed with fin e lamellae. Escut­
cheon is very narrow, long, smooth, poorly defined.

Externa l surface is covered by rounded, regularl y spaced concent ric lamellae. Both
the lamellae and grooves in between bear seconda ry orna mentation in form of delicate concentric
lamellae. Growth stages are ind istinct.

Externa l ligament is placed at the nyrnpha which approximates half the postcrodorsnl margin
in length. Latera l teeth are indiscernible .

Hinge in the right valve : weak and short 3a, somewhat oblique to the lunular margin, is
separated by a triangular socket from triangular , prominent I ; 3b is longer than I, divided
into halves.

Hinge in the left valve: very thin, lamelliform 2a is higher than massive, slightly bifurcated
Zb ; long, lamelliform 4b is parallel to the edge of the nympha.

Adductor muscle scars are subequal, the anterior one being pear-shaped while the posterior
suborbicular in outline. Pallial line is provided with wide, trian gular sinus. it is moderately
distant from the finely crenulated ventra l margin .

Remark s. - J uvenile shells of the considered species resemble small specimens of V. ( V.)
multilam ellu (LAMAR CK . 181 8) from the sandy Iacies, but they diner from the latter in their gre­
ater convexity and massiveness, as well as in ornamentation. In fact, small, orbicular shells
of V. ( V.) mult ilam ella arc ornamented with very thin , prominent concentric slates, the surface
inbetween being smooth, or finely concentri cally lined.
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The species V. (V.) libel/a ha s previously not been reported from the Polish M iocene .
Stratigraphic range. - Early Mioccnc (DOLl.F US and DAUTZENUERG 1906) - Late Plio cene

(SA C CO 1900).

Genus Circomphalus MORCH, 1853
Circomphalus subplicatus (d 'ORB IGNY, 1847)

(pl . 16: I , 2. 3a-b. 6--9)

part. 1840. Venus plicata GMEL ; GOI.nFUS~. 248, pl. 151 : 9a- -I1. f, 1/011 pl . 151 : 9c-d.
1852 . Veil/Is subplicata d'ORD. ; d 'ORBIG NY, 107, n° 1987.
1861. Vel/lis plicata GMELIN; H ORN ES, 132-1 34, pl . 15 : 4-6.
1911. Chione iClausinellu) subplicata (d'OIW.) ; COSSMANN an d PF YROT , 337- 340, pl. 13: 19- 23.
1930 . Venus subplicata d 'ORD.; KOWA LEWSKI , 77.
1934 . Vel/us iCh ionc) subplicata d 'ORII . et var.: F R lEODERG, 64-li5, pl. 10: 7-8, 10-1 I, pI. 14: 8 [var. orientalis FRIEnIl . J,

pl . 10: 9.
1936. Venus (Circomphalus) plicata GMEL. et vur. : K AUTSKY , 9- 10, pl. 2 : 4-5 [var. Grundensis no vovar . J. pl . 2 : 2-3

[var. rotundior novo var. J.
1938. Vel/lis subplicata d 'ORIl. var, orientalis FRI EOD.; F R IEODFRG , 28.
1960 . Chione (Ctausinellai subplicata d 'ORIIIG NV : K OJ UMOGI EVA in KOJUMDGI EVA and S TR ACIIIMIRCW, 53, pl, 17: 1- 2.
1966b . Circomphalus casinoides orientalis (FR [EOIIERG , 1934); GLID ER'! and V AN de Porr., 42.
1966b . Circomphalus fo liaceolamellosus subplicatus (OR llI G NY, 1852) ; GLIIlERT and V AN de POEI., 42-43.
197911. Circomphalus oricntalis ( FRIEDIlERG . 1934); JAK UllOWSK I in J AKI JROW SK I and M USIAt., 60, pI. 5 : 1- 2.

Material. - Nawodzice - 24 shells, 300 valves ; Rybni ca 1-10 valves ; Rybnica 2 - ea
800 valves.

Dimensions (in mm) :
L H

MZ VIII MI-1662/1 40.5 36.5
MZ VIII MI-1662/~ 40.0 38.5
MZ VIII Ml-1662/J 39.0 37.0
MZ VIII MI-1662/~ 38.2 36.0
MZ VlIl MI-1662/5 35.5 33.2
MZ VIII MI-1662/6 34.0 33.5
MZ VIII MI-1662/ 7 12.0 10.0
Description. - Shell is subtrigonal in outline, more or less convex, incquilateral, with is

posterior part accounti ng for 71-82 %of the shell length. Small, acute, strongly prosogyrate
beaks slightly project above the dorsal margin. Straight to weakly convex anterodorsal margin
is short and steep. Short and convex anterior margin gently passes into the regularly arched
ventral margin which, in turn , connects angularly with the almost straight posterior margin.
The latter connects angularly with the long, slightly convex post erodorsal margin. Lunule is
narrow, cordate, equal at both the valves , delimited by a narrow groove. It is ornamented with
densely spaced, fine lamellae. Escutcheon is triangular in otuline, its length being equal to the
posterodorsal margin. It is wider at the left than at the right valve, delimited by a sharp edge,
ornamented with fine lamellae parallel to the posterior part to the posterodorsal margin.

External surface is ornamented with fine, concentric slates of variable height, almost perpen­
dicular to the shell surface. The slates are angularly bent at the line connecting the beak with
the posteroventral angle, thus marking the limit of the corselet. Concentric slates at the surface
of the corselet are lower than at the remaining surface and lean towards the beak. The surface
between the slates is either smooth or finely concentrically lined. Fine, radial striae become
distinct at some abraded shells, but never at the surface of the corselet. Traces of original
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pigmentation are preser ved in some specimens, in form of alternating concentric hands : narrow
(white) and wide (pinky-grey in colour). Growth stages are indistinct.

Extern al ligament is placed in a deep nyrnpha accounting for 2/3 of the posterod or sal
margin in length. Hinge is massive.

Hinge in the right val ve: very sho rt, lam elliform Ja, subparallel to the lunular margin, is
separated by a deep, rectangular socket from massive, tri angular I; the latter is perpendicular
to the lower edge of the hinge plate; longitudinal groove divides 1 into two parts, the anterior
one being larger a nd higher than the posterior ; long, wide , deeply furrowed 3b is separated
from the nympha by a deep, narrow groove; two small monticules, AI and AliI, separated
from each other by a shallow, suborbicular socket, are placed at the base of 3a.

Hinge in the left valve: 241 is tri angular, obl ique to the lunular margin , sepa rated from the
latter by a small , triangular socket; there is a deep socket between 241 and large, massive 2b ;
the latter is divided by a longitudinal groove into two parts, the anterior one being narrower
and lower than the po sterior; very long. lamelliform 4b is placed close to the edge of the nyrn­
pha ; small, nodular All is placed at the base of 2a.

Anterior adductor muscle sca r is oval in outline, wh ile the posterior one is bean-shaped.
Pallial line is parallel to the ventral margin. Pallial sinus is sma ll, shallow, triangular in outline,
with somewhat oblique ax is. Both anterior and vent ra l margins a re finely crenulated.

Remarks. - Th e species Circomphalus subplicatus ha s frequently been identified with the
Recent C. foliaceolamellosus (D ILLWYN, 1817) [=Velllls plicata GMELlN, 1791] from which
it diners in shell o utline and hinge con struction. The shell o f C. foliaceolamellosus is more
flattened and more transversally elo nga ted th an that of C. su bplicatus ; it has also very small,
stro ngly anteriorly shifted beak s, narrower, less steep corselet , and shorter, less ac ute palial
sinus, its axis bein g very obl ique, The teeth 241 and 341 are more distant from the lunular margin
in C. fotiaceolamellosus th an in C. subplicatus ; furthermore, the tooth 4b is almost horizontal ,
I weaker a nd less bent, 2b divided into two subeq ual part s. Lat erals are entirely lacking in
C. foliaceolamcllosus.

The investi gat ed specimens from Rybnica and Nawodzicc are not entirely identifiable
because of the ir great variability in shell shape and ornamentation. Forms up to 2.0 mm lon g
are subequila tera l, with their posteri or part acco unting for 56 %-60 % of the shell length,
and with slightly prosogyrate heaks pla ced at the maximum shell height. Larger forms are more
asymmetrical; the ir po ste rior part acco unts for up to R2 /~ of the shell length and the strongly
prosogyrate beaks arc shifted antcrovcntrally. Large, stro ngly convex shells, relatively high ,
with convex posterodorsal margin , covered with lamellae rounded at the limit of the corselet,
are referable to the variety rotundior KAUTSKY , 1936. In turn, those shell s with less convex
posterodorsal margin, covered with densely spaced, low concentric lamellae are referable to
the variety orientalis FR IEDBERG, 1934.

Acc ording to GL IBERT and VAN de POEL (I966b), the specimens attributed by F RIW DERG
(1934) to Venus subplicata d 'ORB., as well as those described by him under the name V. subpli­
cata var. oricntalis, should be iden tified as Circomphalus casinoides orientalis (Fit IEDDERG,
1934),

Th e specimens ident ified by COSSMA NN and PEYROT(1909) as Chione (Clausinellai subplicata
(d'O RB.) have been ascribed by GLIDERT and VAN de POEL ( 1966b) to C. foliaceolamellosus
subplicatus , which is a very dim sta tement. COSSMANN and PEYROT (1909) , in fact, evidenced
the di stinctness of Chione (C.) subplicata (d 'ORB.) from the Recent species V CIl IlS plicata
GMHI N, as well as from its Pliocene variety V. pliocacnica de STEFANI, 1888. In addition,
COSSMANN and PEYROT (1909) sho wed th e identity of Ch. subp licata from Aquitaine with the
specimens from the Vienna Basin assigned by HORNES (1861) to V. plicata, G LlBERT and VA N
de POEL (l966b) however, a tt ri buted the Viennese specim ens to C. casinoides orientalis which
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should thcn be rega rded as a de scendent of C. c. haidingeri (Hi)R NrS, 1848). However, Hi)RNES

(1861: 134-1 35) ascertained that V. ltaidingcri and V. plica/a =c. c. orie/l/alis] are equivalent
in geological age, their cooccurrencc in the same outcrops being observed but without any
transitional forms.

The investigated specimens from Rybnica and Nawodzice are indistingui shable from Ch,
(C.) subplicata from Aquitaine (COSSMANN and PFYROT 1909), as well as from V. plica/a from
the Vienna Basin (HORNES 1861). There is therefore no ground whatsoever to di stingui sh
between those two forms.

Stratigraphic range. - - Early M iocene ( C OSSMANN and P EYROT 1909) - Early Pliocene
(SACCO 1900).

Subfamily Circinae D AI.L, 1896
Genu s GOllldia C. U. ADAMS, 1847

Subgenus GOII/dia (C oli/dill) C. B. ADA MS, 1R47
GOII/dia (Co/lldia ) minima (MONTAGU, 18()3)

(p l, 14: 7a- h)

1l\93. Circe minima M ONT AG lJ sp, (Velllls); 111'(' Ql :0 )" et al .. 335- 340. pl . 39 : 24- -35.
190X . Gouldia minima MTO. sp.; CERlILLI- IIuTLI. 44- 45. 1'1. 9 : 12-1 9.
1945. GOIIMill minima MO~TA(m, sp. 1803; G Ll RFRT . 192---193. pl. 12 : l a-h (C /IIII .1.)'11.).

1964. Gouldia minima (MONTAG U 1803) ; A NIl ERSON, 173-174. pl, 8: /il a-b.
1965. Gaf ruuium (Cire<.') minimum (MONTAGU) ; N EVESSKAJA. 243- 248. 1'1. 13: 14-2 ~.

196(,. Gaj ranium (Gollfdill) minima (MONTAG lI ); T I BBI.E. 11 3. text-fig. 60, pl. 9 ; d-e .

Material. - Rybnica 1- -1 valve: Rybnica 2- 1 valve.
Dimensions (in mm):

L H
MZ VI1l MI-1663 6.0 4.9
Remarks. - The specimens of G. (C.) I/IIl/1/1/a from R ybnica arc closely consistent with

the description s and figures referred to in the synonymy.
Stratigraphlc range. -- Ea rly Mi( \(' CIH' (GUllFRT and VA N de P OEL 196Gb) - Recen t.

Subfamily Pitarinne S 1TWART, 1930
Genus Pilar Rr)~IER, IS57

Subgenus Pilar tPitar) Ri)MER. 1857
Pilar (Pi/ar) rudis (POll, 1795)

(pl. 15 : 9a - b. Il a- h)

1850. Cy tlicrea rudis, POLl; W OOD , 208- 209, 1'1. 20: Sa-d .
1893. M eret rix rut/is POll, sp, ( Venlls) ; BIi('QuOY et al.. 3~0 -~~~4. 1'1. 53: 1-11.
1900. Pilar rudis (P Ol.1); SACCO , 19-20, pl , 4 : 22-25.
190/l. Meretrix (P itar) rut/is POll sp. (Vell lts) : D OU .FLlS and 1) ;\I J TZENBFR (~ . 217- -2:'0, 1'1. 14 : :'-9.

190x. M eretrix (Pil ar) rudis POLl sp. : C ERIIU1-I REI.I.I. 43- ·44, pl . 9 : 4 -- 11.
1')11. Meretr ix (Pilar ia) rudis ( POLl) ; COSS~IANN and I' LYROT, 383 - -385. 1'1. 15 : 7 -8, 15-1 6.
1945. Pilar (Pilar ) rudis POLl, sp , 1795; GLlB FRT. 184 -- 185,1'1. 11 : Ra- -d .
1950. Pitaria (P.) rudis (Por.r) ; 11 rr u rx « , 34, 1'1. 7 : 159, 1(,1.
1%0. Pilar (Pilar) rudis (P OLl); K OJl JMDGIEVA in K OJ! IMD GI FV A and STR ACHIMIROV, 55, pI. 17 : 8-9,
1965. Pitur (Pilar ) rudis ( PO f.I , 17( 5); N EVr SSKAJA, 235- 236, pl. 13: 1-13.

Material. - Rybnica 2-4 valves.
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L H
MZ VIII MI-1664/1 15.6 13.5
MZ VIII MI-1664/~ 7.0 6.1
Remarks. - The investigated specimens from Rybnica entirely correspond to the descriptions

and figures referred to in the synonymy.
The species Pitar (P.) rudis has previously not been reported from the Polish Miocene,
Stratlgraphic range. - Early Miocene (COSSMANN and PEYROT 1911) - Recent.

Genus Callista POLl, 1791
Subgenus Callista (Cal/ista) POLl, 1791

Callista (Callista) italica (DEFRANCE, 1818)
(pl , 16: 11 . pl . 17: 8. 9a-b)

1934. Meretrix (Callis/a) italica DEF.; FR JEDDI'R G. 76-78. pl. 13: 4-8 (CUIII syn .) .
1938. Meretrix italica DEFR. ; FRIEDDERO, 30.
1945. Pitar (Calltsto) chionoides NYST sp, 1844; GLlDERT. 182-183, pl. 11: 4a-c.
1960. Pitar (Calli sra) chione var. italica (DEFRANCE 18(8) ; K OJUMD O IEVA in KOJUMDO IEVA and S TRACIIlMIROV. 56, pl.

17: 12-14.
1974. Callista (Ca/lisra) italica (DEfRANCE, 18(8); MALATESTA , 138-140. pl. 11: 2a-b.

Material. - Nawodzice - I shell, 40 valves; Rybnica 1-20 shells , 70 valves; Rybnica
2- 1 shell, 145 valves.

Dimensions (in mm):
L H

MZ VIn MI-1665/ , 73.0 56.0
MZ VIII MI-1665/~ 69.0 56.0
MZ VIII MI-1665/a 66.0 52.0
Remarks. - The specimens from Nawodzice and Rybnica closely correspond to the descri ­

ptions and figures referred to in the synonymy.
The shell shape undergoes changes in ontogeny in Callista (C.) italica (DEFRANcE). Shells

1.5 to 4.0 mm long are regularly oval in outline, relatively asymmetrical (with the posterior
part accounting for 53%-65 % of the shell length), their beaks being less projected and less
swollen than in larger form s. They resemble Callista (C.) chione (L INNE, 1758). In contrast,
forms that are 52-76 mm long, have their beaks swollen, strongly prosogyrate and considerably
projected above the dorsal margin. Furthermore, the posterior part of their dorsal margin
is longer than in juveniles, less convex and oblique; it accounts for 70 %- 82 % of the shell
length .

Those shells of C. (C.) italica from Rybnica and Nawodzicewhich have less sloped poste­
rodorsal margin are wholly con sistent with the Lower Miocene specimens from Boldenberg
(Belgium) assigned by GLIBERT (1945) to Pitar (C.) chionoides (NYST, 1844).

The species under discus sion is similar to C. (C.) chione (LI NNE, 1758). The shell of the
latter, however, is less massive, oval in outline, with its beaks slightly projected. Its external
surface is ornamented with fine concentric lines, while the shell sculpture in C. (C.) italica
consists of deep , irregularly spaced concentric grooves. In addition', the short and relatively
weak cardinals are placed at the very narrow hinge plate in C. (C.) chione, and the anterior
laterals are long, lamelliform ; whereas the hinge plate is relatively large, the cardinals are long
and massive and the anterior laterals are short and thick in C. (C.) italica.

The species C.(C.) italica has been treated by KOJUMDGI EVA (1960) as a variety of C. (C.)
chione, whereas TEJKAL (1955) regarded it as a subspecies of the latter species. The forms named
• - Palaeontoloila PolonIca 47
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ita/ica and chionc are here considered as two diSI jnet species. Their apparent distinctness in
the investigated material from Rybnica and Nawodzice, as well as the above described dif­
ferences, substantiate, in the present author's opinion , this statement.

Stratigraphic range. - Early Miocene (MAI. AT£STA 1974) - Late Pliocene (GUBERT and
VAN de POEL 1966b).

Callista (Callista ; sobrina (CONRAD, 1847)
(pI. 15 : l3 J-b, 14)

1927 . Cl/ llisT{/ ( Cl/lli .l'T{/) sobrina (CON RAD); V AN W ' :'o:KLf PALM fR . 7(" pl. 12: 4-5, D .

Material. - Rybnica 2- 2 valves.
Dimensions (in mm) :

L H
MZ VIII I'vll-1666/, 9.0 7.2
MZ VIII MI-1666/~ 8.5 7.0
Description. - Valve is massive, triangular in ou tline, moderately convex, inequilateral ,

with its posterior margin accounting for 65%of the valve length. Beak is prosogyrate, acute,
slightly projected above the dorsal margin. Lunule is small, cordate, somewhat deepened,
delimited by a faint groove. Escutcheon is indiscernibl e.

Externa l surface is ornamented with flatt ened concentric lamellae variable in width, separated
with deep, very narr ow grooves. Gr owth stages are indistinct.

External ligament is placed at the nympha which extends to the lower edge of the hinge
plate. Hinge is massive, with strongly developed anterior lateral s placed near the cardinals.

Hinge in the right valve: lamclliform 3a is parallel to the triangular I , from which it is
separated by a very narrow socket; a triangular socket separates 1 from long, lamelliform
3b which, in turn, borders another trian gular socket, larger than the former; 3b and 1 are
distinctly furrow ed ; AI and AIIl are parallel to each other, the former being slightly longer
than the latter.

Hinge in the left valve : thin, lamelliform 2a, somewhat bent towards the nympha, connects
beneath the beak with thicker and shorter 2b which is perpendicular to the lunular margin ;
4b is very weak, entirely fused with the edge of the nympha ; AIJ is massive, parall el to the
anterodorsa l margin, equal to the cardin als in length.

Anter ior adductor muscle scar is oval-shaped , somewhat smaller than the subsquare posterior
one. Pallial line displays a large, oval, horizontal sinus, extending up to the valve midline.
Ventral margin is smooth.

Remarks. - The investigated specimens from Rybnica are entirely consistent with Meretrix
meretrix LINNE, 1758 in shell outline but they differ from the latter in hinge construction.
In fact, M. meretrix has divergent cardin als, while 3a and I are parallel to each other in C (C)
sobrina, Moreover, the lower edge of the hinge plate is concave in M . meretrix, but convex
in C (C) sobrina.

The specimens from Rybnica are entirely consistent with some Oligocene specimens of
Callista (C) sobrina (CONR AD) figured by VAN WINKLE PALMER (1927, pI. 12: 13), but they
differ in outline from the others (VAN WINKLE PALMIR 1927, pI. 12: 4-5). The latter are very
convex and oval in outline. The only other difference between the specimens from USA and
Poland is in shell size, as the former are 29.0 mm long and 24.0 mm high.

The species C. (C) sobrina has previou sly not been reported from the Polish Miocene.
Stratigraphic range. - Oligocene CVAN WINKLE PALMER 1927)- Middle Miocene (this

paper).



MIDDL E MTOCE N E m V A L V E S FROM P O L A N D

Genus Pclecyora DALL, 1902
Subgenu s Pelecyora (Cordiopsis) COSSMANN, 1910

Pelecyor a (Cordiop sisi islandicoides (LAMARCK , 1818)

99

1910. Amiantis islandicoides L AM. ; S CHA FFER, 82, pI. 38: 2-4.
1934. Meretrix (Cordiopstsv islandicoides L AM. ; F RlfDRERG, 79- 80, pI. 13 : 9-10, pI. 14 : I ( cum .1)'1/.) .

1938. Meretrix istandicoides LAM . ; F R IEOIlERG, 30.
1960. Pitar islandicoides ( LA MARCK) 1 ~1 8 ; STRAC HIMIROY in K OJUMDGI EVA and STRA C HIM IROY. 272, pI. 57 : 5- 6.
1974. Sin odia islandicoides ( LA MARCK, 1818) ; M ALATESTA, 143-144, pl. 12 : O.

Material. - Nawod zice - I left valve, I incomplete valve; Rybnica I-I left valve.
Dimension s (in mm):

L H
MZ VIII Ml-1667 51.0 50.0
Remarks. - The specimen s from Nawod zice and Rybnica are entirely co ns istent with the

descriptions and figures referred to in the synonymy.
Stratigraphic range. - Ear ly Mi ocene (MALATESTA 1974) - Lat e Pliocene (G UBERT and

VAN de POEL I966b).

Subfamily Tapetinae AOAMS a nd ADAMS, 1857
Genus Tapes MEGERLE von M OHLf ELO, 1811

Subgenus Tapes (Tap es) MEGERLE von M OHLFELD, 1811
Tapes (Tap es) vitalianus (d 'ORBIGNY, 1844)

(pl, 17: la -b, 4)

1844. Venus vitaliana d'ORB. 1844 ; d 'ORRIG NY, 486- 487, pI. 5 : 22-25.
part . 1853. Venus dissita rn . ; E IC HWAW, 105-1 06, pl, 5: l3 u-b.
1899. Tapes vitaliana d'ORR. ; SOKOLOY, 19 - 20, pI. 2 : 22-24.
1903. Tapes Vitaliana d ·ORB. ; L ASKAIU W, 65-67.
1935. Tapes vitalianus d 'ORB. ; K OLESNIK OY, 69-71, pI. 8 : 4- 6.
1954. lru s iPaphius) vitalianus (d'O RBIGNY); P APP, 82-83, pI. 16 : 1- 5.
1955. Tapes vitalianus vitulianu s (ORRIG NY) , 1844 ; M ERKLl N a n d N EVESSKAJA, 59-60, pI. 16 : 7- 15.
1969. Tapes vitalianus (d'ORll IG NY, 1844); KOJUMDGIEVA, 52-53, pI. 17 : 11, 16.
1974. Tapes vitalianu s O RIIIGNY, 1844 ; VO LKOVA, 61, pI. 14 : 1 1, pI. 17 : 4-5.

Material. - Nawodzice - 6 valves.
Dimensions (in mm):

L H
MZ VIII MI-1668/1 6.7 4.0
MZ VIII MI-1668/2 2.5 1.6
Description. - Valve is fragil e, transversall y elongated, with acute postero ventral part

and the posterior part accounting for some 70 % of the valve length. Short and straight but
oblique antcrodorsal margin gently connect s with the short and convex anterior margin which ,
in turn , passes into the rectilinear a nd long ventra l margin . Straight and oblique posterodorsal
margin makes an obtuse a ngle with the slightly convex, oblique posterior mar gin . Swollen,
prosogyrate beaks strongly project above the dorsal margin . A weak rid ge is marked a t the
umbonal part of the shell, which gradually declines po steroventrally. Lunule is large, cordat e,
delimited by a weak groove ; it bears the same ornamentation as the remainder of th e shell
sur face does. Long and very narrow escutcheon is delimited by a di stinct edge ; its surface
bears delicate radial lines.
7"



lOO BARBARA STUDE NCKA

External sur face is ornarncntcd with irregular concentric lines. Growth stages are very
distinct.

Externa l ligam ent is placed at the nyrnpha , the latter attaining 1/3 of the posterodo rsa l
margin in length. The hinge is relat ively weak, witho ut any lateral teeth.

Hinge in the right valve : short and narrow 3a is placed in front of the beak ; it is parallel
to the lunu lar margin and sepa ra ted by a shallow socket from trian gular I, the latt er begi nnin g
to bifurcate at its lower part : 3b is eq ual in length to 3a hut it is higher an d stronger th an the
latt er.

1·1 inge in the left valve: there is a long groove ill front of trian gular 2a connected with 2b;
the latt er is shor ter than the form er and bifu rcated at its lower part; the connectio n of 2a with
2b is situated close beneath the beak ; short, th in, lamelliforrn 4b placed at the edge of the nympha
is separated from 2b by a sha llow, short socket.

The anter ior add ucto r muscle scar is ova l in o utline a nd somewhat greater than the orbicular
posterior add uctor muscle scar, the latt er being situated very high , near the end of the poste­
rod orsal margin. Palli al sinus is triangular in shape, very deep, its vertex reaching the level
of the end of the nympha . Ventral margin is smoo th.

Remarks. - Allied with T. (T.) vitalianus is T . tricuspls (EICIIWAI.D, 1829). It has a massive
shell, more incquilateral and less elongated than in the form er species, ornamcntcd with distinct
lines tending to form lamellae. The beak s are more ac ute in T . tricuspis than in T . (1'.) vitalianus,
the umb onal part of the shell being bette r defined and more projected above the dorsal margin ;
moreover , the hinge is more consp icuous and more massive.

The difference between T . (1'.) vitulianus and 7'. erroneus Z IIIZHCHENKO, 1936, consists
mostly in shell shape, which is less inequilatera l in T. erroneus than in T. (1'.) vita lianus ; the shell
is very narrow, sometimes even acu te in the posterior part in T. erroneus.

T he species T. (T.) vitalianus an d T. m odcsta (du Bo is de MONTPEREUX, 1831) differ from
each oth er in shap e of the siphonal sinus , which is very large, oval-shaped, with hori zontal
ax is in T. m odesta, the wide, arched anterior part of the sinus coi nciding with the nympha mid­
length (LASKAREW 1903, pI. 4: 17-18) ; while the longer axis of the triangular siphonal sinus
in T . (1'.) vitalianus is directed towards th e beak , the rounded part of the sinus corres ponding
to the end of the nympha.

Stratigraphic range. - Middle M ioce ne (LASKA REW 1903) - Late Mi ocene (KOJUMDGIEVA
1969).

Genus Irus SCHM101', 1818
Subgcn us Irus (Irus) SCHM IDT, 1818

Irus (Iru s ) irus (LINNE, 1758)
(pl. 17 : :!j- b. ) j - b)

1850. Venerupis irus LI~~AElJS ; W OOD, 205-206, pl, 19 : 6a- h.
1900. Venerupis irus (L.) var. minima S AC C. ; SACCO , 59, pl , 14 : 4- 1\ .
1934. Venerupis irus L.; F RI EDBERG . SI-82, text-fig. 9, pl. 15 : :2 « 1111/ SI 'lI . ) .

1966. Notirus irus (I. INN AEll S) ; T fRUI.E, 12-l, pl . 7 : g.

Material. - Nawodzice - 6 valves ; Rybnica 1- 27 valves ; Rybnica 2-2 valves.
Dimensions (in mm):

MZ VIII MI- 1669/1

MZ VIII MI- 1669/2

L
G.O
4.3

11
3.8
2.5
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Remarks. - Th e speci me ns under discussion ar e entirely co nsistent with th e description s
and figures referred to in the synonymy .

A change in shell shape a nd o rnamenta tio n is observe d in o ntogeny of' I. (I.) irus. Valves
0.8 to 1.5 mm long are smooth, suborbicular in o utline, subequilatera l. Larger valves ar e 01' ­

namented with narrow, concentric lamellae, subperpcnd icular to the valv e surface . Externa l
sur face between the first 2 or 3 lam ellae is smo oth, while it is covered with rounded radi al ribs
between the rem aining o nes, the rib width being subc q ua l to the wid th of the interrib grooves.
Both the rib s and the grooves are tran scctcd with fa int co ncentric lines. Valve s bea ring the
abo ve described o rnamen ta tio n arc rectan gular in o utline and strongly inequi lat eral ; their
po ster ior pa rt acco unts for 78 i {' of the valve len gth.

Allied with I. (I. ) irus is I. pseudoirus (BAJAR ANUS, 1904), the shell of which is trapezoidal
in o utline, less asymmetrical than that of the former species, with stronger co nvexity a t th e
anterior margin , and weaker o r co mpletely absent co ncentric , but also with stro nger radial
ornamentati on .

Stratigraphic range. - Early Mioccne (C OSSMANN and P EYROT 1912) -- Rec ent.

Subfami ly Chioninae F R IZZELL. 1936
Ge nus Timoclea BR OWN, 1827

Subgenus Timoclca (Tim oclca) BR OW N, 1827
Tinioclca (Tinioclcui sobiesk ii ( I-I ILD ER, 1882)

(1'1. 16: lOa- b, 12a-b)

1882. Venus Sob ieskii H ILliER, nova forma H ILli ER, 12- 13, pl. I : 30-31.
1899. Vel/us konkcnsis sp, 11 .; SOKOLOV, 16-1 9. pl, 2: 3-13 .
1903. Venus konkcnsis var. media S OKOL. ; L \SKAR EW, 62-63, pI. 3: 25-30.
1934. Timoclca Sobiesk ii III LIl. ; r R IWBI,RG , 73- 74, 1'1. 12 : 14-1 9.
1934. Timoclea Sobieskii H n.n. var. media SOIi: .; F RIWnERG, 74, pl , 12: 20-22.
1955. Venus konkensis SOKllLOV, 1899; M ERIi:L1N and N EVESSKAJA, 57, pl. 15 : 11 -1 4.
1956. Venus sobieskii HI LliER. ISI;2 ; K UDRI N. 187- 190, 1'1. 3: 8- 15.
1956. 1'('1/11.1' sobicskii H ILlI. var. media SOK . ; K UVRIN, 190- 192, 1'1. I : 1-45,1'1. 2 : 1-44, p l, 3 : 1- 7, 16-26.
1970. Timo cleu sobicsk ii media (SOKULOV) ; D,\ LUK , 1'1. 6 : la- b.

Material. - Nawod zicc -- - I va lve ; Rybnica 1-4 va lves; Rybnica 2-- 1 va lve.
D imen sion s (in mm):

L H
MZ V111 Ml-1 670/, 3.0 2.8
MZ VIII MI-1670/2 2.5 2.0
Description. - Valve is small, ma ssive, ova l in outline, with well defined triangular um bonal

part, inequilateral, with its po sterior part accounting for 80 % of the valve length . Small , pro­
sogyra te beaks sligthly project above the anterodo rsa l margin. Lunule is co rda te, rad ially lined ,
delimited with a distinct groove. Smooth prodissoconch is sepa ra ted with a deep gr oove from
the remaining sur face of the shell which is ornamented with concen tric lines. At the anterio r
and posterior parts of the shell radial line s sometimes may occur together with oblong kno ts
formed by thickening concentric lines. Growth stages a re clearly di stinct.

External ligament is placed at the very short nympha. Hinge is strong, with out lateral teeth .
Hinge in the right valve: thin , lamelliform 3a is parallel to the lunular margin ; I is tr iangular,

ma ssive ; 3b is very long and thick; 3a is separa ted by a shallow, tri angular socket from Iwhich ,

in turn, is separa ted from 3b by a socket deeper and lon ger than the former.
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Hinge in the left valve: thin , lamelliforrn 2a makes a right angle with triang ular 2b, somewhat
bifurca ted downwards ; weak , flattened 4b is situated behind the latter.

Anterior adductor muscle scar is oval-shaped and smaller than the suborbicular posterior
one. Small, circular retractor muscle scar is situated abo ve the ante rior adductor muscle sca r.
Pallial line with a very shallow sinus is very distant from the ventral margin. Internal margin
is finely crenulated .

Remarks. - Great variability in shell out line, convexity and sculpture is characteristic of
the considered species. Very convex, posteroventrally elongated, thick-shelled forms , with
distinct umbonal part and a weak rou nded ridge, have been ascribed to T. ko nkensis var. media
(SOKOLOV, 1899) or T. sobieskii var. media (see LASKAREW 1903, FRIEDBERG 1934, KUDRIN
1956). Less convex, oval, transversally elongated, thin -shelled forms, with less projected beaks
and more regular and distinct concentric ornamentation, resemble T. marginata (HORNES,
1861). The latter, however, is rhomboidal in outline, more convex than the former, its orna­
mentation being distinctive between immat ure and ad ult forms. Sma ll shells of T. marginata
have their whole surface covered with concentric lamellae, with radia l lines confined to the
lunu le, while large shells of this species bear concentric lamellae only at their marginal par ts
(HORNES 1861, 138- 139. pl. 15: I la- c). In turn, the shell of T. (T.) sob iesk ii bears radia l
lines not only at the lunule but also at the ante rior and poster ior pa rts of the shell, and in large
forms (over 9-10 mm in length) even near the ventra l margin. The sinus is shallow and ro unded in
T . (T.) sobieskii while deeper , triangular in shape , with its longer axis direct ed towards the beak
in T. ma rginata (see HORNES 1861, pl. 15: I la- c).

An intermediate form exists, according to M IKHA lLOVSKY (1903: 206- -207), between
1'. niarginata and T. (T.) sobicskii, named by him Venlls ukrainica. The latter species resembles
T. niarginata in shell outline and dimensions, and T. (T.) sohiesk ii (together with var. media)
in shell sculpture. However, FRILDBERG (1934: 74) considered V. ukrainica M IKHA lLOYSKY,
1903 merely as a variety of T. sobiesk ii, in anal ogy to V. konkensis SOKOLOY, 1899.

The similarity of T. ntarginata to T. (1'.) sobicsk ii is so striking, that spec imens from the type
locality in Olesko (Uk raine) named Venus sobiesk ii by HILBER (1882), were previously assigned
by HOR NES (1 861) to V. tnarginata.

Stratigraphic range. - Middle Miocene (FRIEDl.lLRG 1934) - Late Miocene (KUDRIN
1956).

Fami ly Pe tricolidae DESHAYES, 1839
Genus Petricola LAMARCK , 1801

Subgenus Petrico/a ( Rupellllria) FLEURIA U, 1802
Petricola (Rupellaria) litltophaga ( RETZ IUS, 1786)

1893. Pctr icola litltophag« Rzrz tus, sp. (Ve/lll s) ; Bucouov et al. , 445-450, pI. 67 : 20- 28.
1900. Petricola lithophago (Rzrz.) : S ACCO, 60, pI. 14: 7- 8.
1965. Pctricola lithophuga l RE1ZIUS) ; N EVESSKAJA , 248- 249, pl. 13 : 34-38.

Material. - Rybnica 1-1 incomplete right valve.
Dimensions (in mm):

L H
MZ VIII MI-1671 6.8 3.0
Remarks. - NLVESSKAJA (1965) showed P. (R.) lithophaga to be characterized by a wide

intraspecific var iability in shell shape . The investigated specimen from Rybn ica fall within the
range of variability of P. (R.) lithophaga.

Stratigraphic range. - Early Miocene (GLIBERT and VAN de Pou, 1966) - Recent.
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Order Myoidu STOLlCZKA, 1870
Suborder Myina STOLlCZKA, 1870

Superfamily Myacea LAMAR CK, 1809
Family Corbulidae LAMAR CK, 181 8
Subfamily Corbulinae GRAY, 1823
Genus Corbula BRUGUIERF, 1797

Subgenus Corbula ( Varicorbula) GRANT and GALE, 1931
Corbula ( Varicorbula) gibba (O UVI , 1792)

(pl, 16 : l3 a- b, 14, 15, pl, is . 2, 3, 6, S, 10)

1901. Corbula gibba O Ll VI et var.; SACCO, 34-35. pI. 9 : 1- 4. pl, 9 : 5-7 [var. curta Lac. (.111 rotundata Sow. 1828)J,
pl. 9 : 8- 9 [var . rosea BR OWN.] .

1930. Corbula gi hba OLlVI; K OWALEWSK I, 74.
1934 . Corbula gib /m OLl YI ; FR IEDIlERG , 16-1 9. p, 2 : 9- 20 ( CUI/1 .\ )'11.) .

1945. Aloidis (VlIl'icol'bll fa) gibba O Ll YI . SI' . 1792 ; GLIBERT, 215. pI. 3 : lOa- c.
1955. Aloidis gibba (OLl YI). 1792; M ERKU!' and N EYESSKAJA, 77. pl. 21: 19- 22.
1956. Aloidis t Varico rbuku g ibha ( O Ll V I, 1792) ; T E.lKAI. , 64, pI. 5 : 14-16.
1959. Corbula gibba Ot.rv r var. CII I' I O; Z IIIZ II C II ENKO , 167-1 68, pl. 3 : 8- 12.
1959 . Corbula gibha OUVI var . pu lchra Z H IZHC I IENKO; ZHIZ HCIIENK O, 1(,8, pl. 3 : 13- 15.
1972. Corbula t Vuricorbula) gibba (O t.rvr). 1792 ; CAI'ROTl'I , 80-82, 1'1. 2 : 5.
1976. Cor bula t Varicorbula) gibba (OU \ ' I): U RAM Il ILLA, 124, pI. 31 : 17-1 8.
1977. Corbula (Vari corbu/a) gibba (OU YI . 1792); J AK UIIOWSKI in J AK UBOWSKI and M US IAL , 104-105, pl. 12 : 1- 3,

5.

Material. - Nawodzice - 250 valves ; Rybnica 1-110 valves; Rybnica 2- 3 shells, 330
valves.

Dimen sions (in mm) :
L H

MZ VIII MI-16 72/1 9.2 6.8
MZ VIrI MI-1672/~ 9.0 8.5
MZ VIII MI-1672 /3 7.8 6.5
MZ VIII MI-1672/ t 7.5 6.3
MZ VIII MI-1672 /.; 7.0 5.2
MZ VIII MI-1672/R 7.0 4.8
Remarks. - The investigated specimens from Rybnica and Nawodzice ent irely correspond

to the descriptions and figures referred to in the synonymy.
The shell of C. ( V.) gibba, and especially the right valve, is considerably variable in outline.

The specimens from Rybnica I and Nawodzice, derived from sandy sediments, have their right
valves oval-shaped , tran sversally elongated, with slightly projected umbonal part , the acute
or perpendicularly truncated posterior part accounting for 60%- 65/~ of the valve length.
Their external surface is sculptured with fine, narrow and low concent ric lamellae, resembling
sculpture of C. (V.) theodisca HILBER , 1879, from the Miocene of Steicrrnark.

On the other hand, the specimens derived from sands with clay admixture (Rybnica 2, see
also HOFFMAN and SZUBZDA 1976) have their right valves thick, ovally-tria ngular in outline,
convex, almost equilateral , with the posterior part accounting for 49 %- 55% of the valve
length, and the umbonal part strongly swollen, considerably projected above the dorsal margin .
Concentric lamellae are wider and higher than tho se observed in the sandy facies. The shells
from Rybnica 2 are also relatively higher than those from Rybnica I and Nawodzice (H/L :::: 0.90
and 0.70, respectively). In fact , they correspond partly to the type form of C. gibba and partly
to var. curta LOCARD, 1886 (if the shell length equal s the height).

Stratigraphic range. - Late Eocene (MALATESTA 1974)- - Recent.
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Superfarnily Gastrochaenacea GRAY, 1840
Family Gastrochaenidae GRAY, 1840
Genus Gastrocliaena SPENGLER, 1783

Subgen us Gastrochaena tGastrochaenur SPENGLER, 1783
Gastrochaena (Gastrochaena) lata (DOLLfUS and DAUTZENBERG, 1886)

(pl, 9 : Ila-b, l2a-b)

1888. Roccllaria lata n. 51' . , D. et D. ; DOLLFUS and DA UTZE NlIERG , 267- 269, pI. 12 : 6-/1a .
1889. Gastrochacna curta , MAYER-EYMAR , 239, pl. 11: 3.
1902. Gastrochaena lata D OlLFUS and DAUIZEl'lIERG; D OlLF US and DA UTZENBER G , 62-63, pl. I: 26- 30.
1909. Gastrochaena intcrmcdia HOR NES, mut . curta MAY ER ; COSSMAN N and PEYROT, 77-79, pI. 2 : 35-37.
19660. Gastrocltaena lata (DOllFUS and DAUTZENBERG, 1886) ; GLlBERT and VAN de POEL, 23.

Material. - Rybnica 2-1 shell.
Dimensions (in mm):

L H
MZ VIII MI-1673 4.5 0.8
Description. - Shell is small , fragile , rhomboidal in outline, posteroventrally elongated,

with very low, acute anterior part and high, rounded posterior part accounting for 93 %of the
shell length. Prosogyrate beak considerably projects above the dorsal margin. Weak groove
runs from the beak anterodorsally. Very short, somewhat concave anterodorsal margin forms
a sharp angle with the slightly concave anterior margin. Somewhat convex posterodorsal margin ,
seven times longer than the anterodorsal one, forms a right angle with the convex, oblique
posterior margin; the latter is subparallel to the anterior margin. Both the anterior and the
posterior margins gently connect with the strongly convex ventral margin.

External surface is ornamented with fine, densely spaced lines, parallel to the shell outline.
At the anterior part of the shell, the lines are densely spaced and form delicate slates, while
they are rarely spaced at the posterior part. Growth stages are indistinct.

Hinge margin is toothless.
Anterior adductor muscle scar is triangular in outline, placed at the anterior projection of

the shell, while the posterior scar, suborbicular and larger than the former, is placed beneath
the connection of dorsal and posterior margins. Pallial line with a wide , triangular sinus, rounded
at its end, consits of a row of fine, suborbicular scars, placed close to one another along the
anterior margin .

Remarks. - Allied with G. (G.) lata is G. (G.) intermcdia H6RNES, 1859, the shell of which
is oval-shaped, with its arched anterior margin passing gently into the arched ventral margin;
its posterior margin is less oblique than in G. (G.) lata. Anteroventral groove is lacking in
G. (G.) intermedia. The triangular pallial sinus is sharply ended in this latter species.

The species G. (G.) lata has previously not been mentioned from the Polish Miocene.
Stratigraphic range. - Early Miocene (COSSMANN and PEYROT 1909) - Middle Miocene

(DOLLFUS and DAUTZENBERG 1902).

Supcrfamily Hiatellacea GRAY, 1824
Family Hiatellidae GRAY, 1824

Genus Hiatella Base, 1801
Subgenus Hiatella (Hiatella) Bas e , ISOI
Hiatella (Hiatella) arctica (LINNE, 1767)

(pl, 15: lOa-b, l2a -b)

1966a. Hiatclla (s. s. ) arctica (LI NNE , 1767); GUBERT and VAt' de POEl, 1+-.-25.
1972. Hiatella arctica (LI NNAEUS, 1767); JAK UBOWSKI, 105-110, tcxt-pl , 10: 1-36, pI. IU: 1- 36 (Cl/II/ s}'n.).
1974. lliatclla arctica (LINNt , 1767); ABD OCT , 541 , fig. 6019.
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1975. Hia tella arctica (L INN E, 1767); V AN den Bosc 11 et al., 81, text-figs 26- 29.
1976. lfiatel/a tHiutcllu) arctica (L.); l3RAMBILLA, 125, pl. 31: 22-23.
1977. Hiot ella arctica ( LiN NAEUS, 1767); J AKUUOWSK I in J AKUBOWSK I and M USI AL, 105, pl. 12: 8- 9.

Material. - Nawod zice - 28 valves ; Rybnica 1-15 val ves ; Rybnica 2-27 va lves,
Dimension s (in mm):

105

1- ~I

MZ VIII MI-1674/ 1 17.0 ~,O

rvlZ VIII MI-1674/~ 9. 5 4.0
Remarks. - The invest igated specime ns from Rybnica and Nawod zice entirely correspond

to the descriptions and figure s referred to in the syno nymy .
The species under discussion is similar to H. (H.) rugosa (LI NNE, 1767) [= H. (If.) striata

F LEU RIAU, 1802]. The differences betw een the species arctica a nd rugosa were exha ustively
explained by GLIBERT and VA N de POEL (I 966a).

Stratigraphic range. - Middle Oligocene (BAWl 1973) - Recent,

Gen us Panopca MENARD de la G ROYE, 1807
Subgen us Panopea iPanopea] MENARD de la GROYE, 1807

Panopea (Pallopea) meuardi (D ES HAYES, 1828)
(p l, 17 : 7, pl. IS: 4, 7, 9)

1831. Panopea Faujasii M t NARD de la G ROVE ; du HUl S li e !vloNTrLREux, 51- 52, pl, 4 : 1-4.
1853. Pal/opaca Rudolphii m . ; E IC HWA LD, 131-1 32, pl. 6 : 12a- b.
1909. Glycymeris M enardi (DESH.) ; COSS MANN and P EYRO I , 123- 125, pl. 3 : 40- 41.
1909. Glycy mcris c f . Rudolphi ( EIC HW. ); COSS MANN and PEY ROT, 125-1 26, p l, 3 : 18-19 ( cum syn.},
1910. Glycimeris Menardi l)ESH . ; S CHAHER, 96-97, pI. 45 : 4, 1'1. 46 : 1- 2.
1930 . Glycimeris Rudolphi E IC HW.; K UW ALEWSK I, 73-74.
1934. Glycyuteris menardi ( OI:S H. va r. Rudolphi E IC HW.; F R IEIl UERG , :!4-26, pl. 3 : 15-16, pl, 4 : 1- 2.
1956. Panopc ( Pal/ope ) ntenardi (DES !l AYES, 1828) ; TEJKAL , 289-290.
1957a. Panopcu mcnardi O ESH AYES, 1828 ; GU IlERT , 45, pI. 4 : 6a-e.
1958. Panopca III('Yl/a/'{!i nicyn ardi O ESII. ; SENd, 11 6-11 S, pI. 17: 228-22?, pI. 18 : 233-237.

Material, - Nawodzice - 10 shells, 12 va lves; Rybnica 1- 2 va lves.
Dimensions (in mm) :

1- ~I

MZ VllI MI-1 675/ 1 124 60
MZ VHI MI-1675/~ 11 9 56
MZ VIII MI-1675/~ 107 52
Description. - Shell is oval in outline, tran sversally elongat ed , exp and ing anteriorly and

tapering po sterioriy, with the maximum convexit y in its umbonal part , inequilateral , with
its po sterior part accounting for 65 %or the she ll length. Small , acute, orthogyrate beaks arc
somewha t shifted towards each other, the on e at the right val ve being placed more anteriorly
than the other. They slightly project a bove thc slightly concave dorsal margin. Anterodorsal
margin , stra ight or somewhat concave near the beak , gently passes into th e co nvex or straight ,
oblique anterior margin . Unevenly con vex ventral margin gently passes into the more or less
convex po sterior margin .

External surface is covered with irregul ar concentric lines vari able in conspicuousne ss,
transected with irregular, fine, short, rounded rolls in the po sterior part of the shell and near
the ventral margin. Umbonal part of the shell is densely dotted. The shell is broadly open in
the anterior and po sterior ends because the valves contact with each other along the middle
part of the ventral margin only.

External ligament is placed at the short and deepl y sq ueezed nympha. Hinge is not very
strong, de void of laterals, with onc cardinal in each valve. Vertical conoidal tooth in the hinge
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of the right valve is placed close beneath the beak , with a triangular socket behind. Triangular
tooth in the hinge of the left valve is more massive than that in the right valve.

Anterior adductor muscle scar is long. semilunar in outline, dotted, while the posterior one
is quadrangular in outline, distant from the posterior margin. Pallial line is very distinct , parallel
to , and distant from the ventral margin. Pallial sinus is triangular in outline, with its acute to
rounded end placed ofT the cnd of the nympha or its midline. Ventral margin is smooth.

Remarks. - As judged from the figures given by COSSMA NN and PEYROT (1909, 123-1 25,
pl. 3 : 40-41), SORGENfREI (1940, 26, pl. 4 : 15), SENES (1958), AND ERSON (1959, 150-152.
pl . 18: 3a--b) and 13ALDI (1973, 230-231 , pl. 21: 6), P. (P .) tncnardi displays a large variability
in shell shape. This also is the case with the investigated specimens from Nawod zice, The morpho­
logic varieties have earlier been treated as distinct species.

Two valves from Nawodzice arc consistent with Gly cynicris cf. Rudolphi (EI CHWALD,
1830) figured in COSSMANN and PEYROT (1909). One specimen conforms Panopca meynardi
DESHAYES, 1828, illustrated by SENES (1958, pl, 18: 235). Still another specimen resembles
the one attributed by GLlBERT (1957a , pI. 4: 6a) to P. nienardi , but reinterpreted thereafter
by the same author (GLIBERT and VAN de POEL 1966a: 28-29) as P. angusta in/lata GOLDFUSS,
1841 . However , the majority of specimens from Nawod zice combine features typical of various
species. They are as low as P. angusta NYST, 1836; strongly widened in their anterior part as
P. menardi (DES HAYES, 1828) or P. kazakovae (GL IBERT and VANde POEL, 1966); with the pallial
line resembling P. kazakovae in outline and the pallial sinus resembling P. rudolphi (EICHWALD,
1830); finally, their external surface is similar as in P. angusta in/lata.

GLIBERT (1957a) evidenced on the basis of the Oligoccnc mate rial the following names:
P. angusta NYST, 1836, P. heberti BOSQUET in DESHAYES, 1856, and P. menardi DESHAYES,
1828, 10 have been given to successive ontogenetic stages of a single species whieh should be
named P. menardi. On the other hand , GLIBERT and VANde POEL (1966a) stated that P. angustu
NYST [=P. heberti BOSQUET] and P. menardi (DESHAYES) represen t two distinct species. Moreover,
they divided P. angusta into two "stratigraphic subspecies": P. a. angusta characteristic for
the Rupelian, and P. a. in/lata NYST, 1841 , characteristic for the Chattian. The Upper Miocene
specimens described previously by GLII3ERT (1945: 211-213) under the name P. menardi
were now assigned to the new species P. kazakovae. To be in agreement with this opinion,
one should establish a new species for the specimens from Nawodzice.

The present author, however, agrees with the earlier sta tement made by GLlBERT (l957a) ,
as well as with the opinion ofTEJKAL (1956) concerning P . rudolphi (EICHWALD, 1830). TEJKAL
(1956) considered Glycymeris m enardi var. rudolphi figured by FRIEDBERG (1934) and also the
specimens from Aquitaine attributable to P. rudolphi to represent merely the ecot ypes of P. me­
nardi.

Stratigraphic range.- Late Oligocenc (SENlS 1958) - Late Mi ocene (BALDI 1973).

Suborder Pholadina ADAMS and ADA Ms, 1858
Superfamily Pholadacea LAMARCK, 1809

Family Pholadidae LAMARCK, 1809
Subfamily Pholadinae LAMARCK, 1809

Genus Pholas LINNE, 1758
Pholas sp.

Material. - - Nawodzice - I right valve ; Rybnica 1-18 fragmcn cd valves.
Dimensions (in mm):

MZ VIII MI-1676
L
4.0

H
1.6
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Description. - Valve is small, oval in outl ine, transversally elongated, inequilateral, with
short , very convex, distinctly beaked anterior part. Posterior par t is fl attened and high. Beak
is very small, partl y covered by the strongly deflected dorsal mar gin. Th e latt er is co nnected
with the external surface of the valve by mean s of 9-11 vertical scpta.

External surface is orna mented with numerous concent ric lamellae variable in strengt h,
tran sected by radial ribs, the latt er being distinct and closely spaced at the a nterior , while in­
distinct and rarely spaced at the posterior part of thc valve. The intersection produce s imbricate
scales, strongly projected at the anterior part of the va lve. Growth stages arc indistinct.

Hinge is toothless. Very short apophysis is placed beneath the beak .
Anterior adductor muscle scar is indistinct , irregular in shape, par tly placed at the dorsal

extension ; the posterior one is oval in outline. Pallial line is invisible.
Remarks. - The generic classification of the Pholadidac is based on their four addit ional

plates, i. e. protoplax , mesopla x, metaplax and hypoplax, as well as on the presence/absence
of apophyses and callum ; the specific taxonomy, in turn , is based on the morphology of the
shell itself, additional plates and siphon (TURNER 1954, 1955, 1971). The shell characteristics
are shared by several pholadid species and hence, the generic identi fication of fossil pholadids
becomes impossible when the addit ional plates are lacki ng. The investigated valve from Na­
wodzice cannot be assigned to any subgenus, as the shell is beaked an ter ioroy in both Pholas
and Monothyra. The only ditTerence between these two subgenera is in the nature of pro toplax
which is divided in P/IO/as, with the nucleus placed at its posterior end, while it is singular
and with the central nucleus in Monotliy ra.

The valve from Nawod zice correspond s in its shape and sculpture 10 the specimens from
Aquitaine (COSSMANN and PEYROT 1909, 58- 59, pI. I: 42-51, pI. 4: 35) identi fied as Pliolas
dcsmoulinsi BENOlST, 1877; but it ditTers from thc latte r species in shape of the apophysis which
is long and somewhat deepened in Ph. desniouliusi , while short and orbicular in cross-section
in the specimens from Nawod zice.

Genus Z irfaea L EAC H in GRAY, 1842
Z irfaca sp.

Material. - Rybnica I-I left valve.
Dimen sions (in mm):

L H
MZ VIII MI-1677 1.7 0.9
Description. - Valve is oval in outline, beaked anteriorly, with large, oval pedal gape ,

obliquely truncated at the posterior end , inequil at eral , with its posterior part accounting for
75 %of the valve length. Beak is ent irely covered by an extension of the dorsal margin .

External surface is ornamented with lines parallel to the ventral margin, densely spaced
at the anterior part of the shell, tran sectcd with fine, densely spaced radial lines. Small, trans­
versally elongated nodule s are formed at the point s of intersection. The rad ial are very rarely
spaced at the posterior part of the valve. A fragment of apophysis orbicular in cross-section
is preserved beneath the beak . Oblique umbonal-ventral ridge is ind istinct.

Anterior adductor muscle scar is suborbicular in outline, placed at the extension of the dor sal
margin; the posterior one is large, oval-shaped, placed close behind the apophysis. Pallial
lines displays a wide, shallow, rounded sinus.

Remarks. - The investigated specimen from Rybn ica resembles adults of the genus Martesia
SOWERDY, 1824, but it is ditTerent from their juvenile congeners which are similar to Teredo
LINNE, 1758.
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Genus Zirlollo r INLAY, 1930
Zirlona 'l sp.
(pl. 18 : la- b)

Material. - Rybnica 2- 1 left valve.
Dimensions (in mm):

L H
MZ VIJl rvll-- \(J78 > 10.0 6.5
Description. - Valve is convex, oval in outline, rounded anteriorly, inequilatera l, with its

posterior part accounting for 60 % of the valve length. Beak is small, acute, strongly bent
invards the valve. Valve is divided into two distinct area s by an oblique umbonal-ventral sulcus.

External surface is ornamented with distinct concent ric lamellae, slightly crcnul atcd at
the anterior part of the valve. Radial ornamentation is lacking.

Fragment of apophysis oval in cross-section is preserved close beneath the beak. The apophy­
sis is directed obliquely-anteriorly. Umbonal- ventral ridge is less distinct than the umbo­
nul-ventral sulcus. Chondrophore is placed behind the beak.

Large, elonga ted anterior adductor muscle scar is placed at a stra ight ant erodorsal extension ;
the posterior one is incompletely preserved as the valve is broken. Pallial line displays a large,
rounded sinus.

Subfamily Martesiinae GRANT and GALE, 1931
Genus Martesia SOW EROY, 1824

Martesia sp.
(pl. 17: 6a-b)

Material. -- Nawodzice - 2 valves ; Rybnica 2-7 valves.
Dimensions (ill mm):

L H
MZ VIII MI-1679 7.5 7.0
Description. - Valve is globular in shape, antero dorsa lly and posteroventra lIy elonga ted.

Beak is small, acute, hook-like, bent inwards the valve. Vert ical umbonal-ventral sulcus divi­
des the valve into two parts, the anterior of which is triangul ar , smaller and more convex than
the posterior onc. Anterior part of thc valve is ornamcnted with densely and evenly spaced ,
fi nely imbricate, concentric lamellae transectcd by radial ribs. The lamellae are horizontal and
distan t from each other in thc umbonal-ventral sulcus, while closely spaced and subparallel
to the convex posterior margin at the posterio r area. Complete shells bear a large pedal gape
at the anterior end, while they are ajar at the posterior end. One specimen shows an initial
stage of smooth callum. Ante rodorsal margin is extended along its whole length.

Oval-shaped anterior adductor muscle scar is placed at a dorsal extension. Very large,
oval-shaped posterior one is situated at a buttress, just behind the umbo. Umbonal-vcntral
ridge is very dist inet.

Remarks. - The investigated specimens from Nawodzice and Rybnica resemble Jouann ctia
(Jo/l(l/11let;(/) seniicaudata DES MOULl NS, 1828 in their outline and ornamentation , but they
differ from it in the lack of siphonoplax and a special lamina for atta chment of the posteri or
adductor muscle. Jouannetia tPholadopsisv bonneti (DoLLFus and DAUTZENBERG, 1899) also
resembles the specimens from Rybnica and Nawodzice in its outline and ornamentation , but
it is distincti ve due to the pectinate margin of its siphonoplax in the right valve, as well as to
the lack of apophyses.
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Genu'> Penitella VALENCIENNES in ABEL du PET IT-Tnouxns, 1846
Penitella sp.

Material. - Rybnica 1-1 left valve.
Dimensions (in mm) :

109

L H
MZ VIII MI-1680 1.5 1.2
Description. - Valve is oval in outline, posteroventrally elongated, with large pedal gape.

inequilateral, with its posterior part accounting for 67% of the valve length. Beak is small,
acute, prosogyrate. Smooth prodissoconch is not covered by short anterodorsal extension.

External surface is covered with densely spaced lamellae, slightly crenulated at the anterior
part, but straight at the posterior onc. Anterior part of the valve is ornamented also with wide,
rounded radial ribs, distinct only near the ventral margin. Umbonal-ventral sulcus is in­
visible. Narrow, short apophysis is placed beneath the beak.

Small anterior adductor muscle scar is placed at the dorsal extension; the poster ior one is
large, oval-shaped. Pallial line is distinct , parallel to the anterior and ventral margins, with
a large, triangular sinus. Umbonal-ventral ridge is distinct.

Remarks. - The shape and ornamentation of the specimen from Rybnica corresponds
to the immature shell of Penitella conradi HABE, 1952, figured by TURNER in MOORE (1969,
N724. fig. EI86-4a-b).

Subfamily Jouannetiinae TRYON. 1862
Genus Jouannetia DES MOUL INS, 1828

Subgenus Jouannetia (Jouannetiai DES MOULINS, 1828
Jouannetia (Jouannetias semicaudata DES MOULINS, 1828

(pl. 17: Sa-c)

1909. Jouannetia semicautlata D ES Mout.: C OSSMANN and PEYROT . 6R-71. pI. 2: 25-29.
1934. Jouannetia semicaudata des MOUL. ; FRIEDBERG , 6-7, pI. 1: 12-15.
1969. Jouannetia (Jouannetia) semlcaudata D ES MOULlNS ; T URNER in MOOR E. N7I9, fig. EI91 l a-h.

Material. - Nawodzice - 2 valves; Rybnica 1-65 valves; Rybni ca 2- 4 valves.
Dimensions (in mm) :

L H
MZ VIrI MI-IG81 2.6 3.5
Remarks. - The specimens of J. (J.) semicaudata from Nawodzice and Rybnica are entirely

consistent with the descriptions and figures referred to in the synonymy.
Stratigraphic range. - Early Miocene (COSSMANN and PEYROT 1909) - Middle Miocene

(FRIEDBERG 1934).

Subclass Anomalodesmata DALL, ]889
Order Pboladomyoida NEWELL, 1965

Superfamily Pandoracea RAFINESQUE, 1815
Family Tbraciidae STOLlCZKA, 1870

Genus Thracia SOWERBY, 1823
Subgenus Thracia tThracia) SOWERBY, 1823
Thracia (Thracia) ventricosa PHILIPP I, 1844

(pl , 16: 5, pl, 18 : 5)

1850. Thracia ventricosa, PUII.IPPI ; WO OD, 262, pI. 26 : 5a- c.
1909. Thracia convexa W. WOOD, sp.: CERULLI-IRELLI, 187-188, pI. 22: 4-11.
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19J4. Thraciu ventricose PmL.; J'R IEDnFR G. 14-1 5. pl. ~: 5- 7.
1940 . Thracia ventricosa PI/ II.. ; S ORG ENFRrl , 2(,-27, p I. 4 : 1(,.
1945. Thraciu vcntricosa PHI Ll P!'I , s p . 1844 ; G LlIlERT, ~ 19, p I. J : 7.
1957a. Thracia vcntricosa PIJlLlPPI, 1843 ; G t.ruuu, 47, pl. 4: 3a-c.
1959. Thracia iTh racia) ventricosa PHILl PI'1 1844 ; A ND ERSOl'o: , 158-1 59, pi Ib : Cl .

I96Ga. Thracia spcycri K OF.NEN ill S PEYER ; G I.III ERT a nd V AN de P OEL, 7.
1968. Thracia vcntricosa PHILlPPI ; K IlACI/ . 486- 487, pI. I : 4- 6.
1973. Thracia ventricosa PI/ILl PI'I ; B ALDI , 273. pl, 22: 4.

Material. - Rybnica 2- 13 shells, I valve.
Dimensions (in mm):

L H
MZ VIII MI-1682/1 60.0 40.0
MZ VIII MI-1682/~ 16.0 6.5
Remarks. - The con sidered specimens from Rybnica are hardly identifiable due their

poor preservation state as well as due to their variability in shell outline and convexity. Some
specimens are consistent with those from Anvers identified by GLIRERT (1945) as T. ventricosa ;
others arc indistinguishable from the Oligocene T. vcntricosa from Houthaelen which, accor­
ding to GLIRERT (1957a, pI. 4: 3b), corresponds to T. speyeri KOENEN, 1884; still others are
consistent with T. convexa WOOD, 181 5 (CER ULLI-IRELU 1909, pI. 22: 4, 7). CERULLI-IRELLI
(1909) considered T. ventricose to be one of the fi ve morphologic varieties he recognized among
forms attribu table to T. convexa, In contras t, GUBERT and VANde POEL (l966a: 7) distinguished
betwccn T. ventricosa and T. COIll' (!.YiI because the shell of the latter is much higher than the shell
of the funnel', its ventral margin being more bent in the anterior part and more concave in the
posterior one.

The taxo nomic problems associated with T. ventricose can be resolved only after biometrical
investigat ions. ALLEN'S (1961) study of the Recent material made it clear that the best diagnostic
feature for various species of the subgcnus Thra cia is the lateral outline of the shell. Unfortu­
nately, the investigated shells from Rybnica arc crushed by compaction and hence any meas­
urements could not be made.

Sometimes, taxonomic problems arc created by paleont ologists themselves. The English
Miocene specimens described by WOOD ( 1850) under the name T. ventricosa have been, according
to GLl13 ERT (1945) indistingui shab le from T. ventricose from Anvers. Neverthele ss, GUBERT
and VAN de POEL (1966) attr ibuted them to T. inflata SOWERBY, 1845. Similarly , the Oligocene
specimens ascribed by GLlilERT (1957a) to T. ventricose have been later transferred by GLlBERT
and VA N de POEL (l 966b) to T. speyeri. GLlIlERT and VAN de POEt (1966h) claimed also that
the Oligocene form T. speyeri is the ancestor of the Miocene species T. inflata which, in turn,
should be considered as the common ancestor of T. convexa from the Pliocene, as well as T. ven­
tricosa from the Pleistocenc.

Stra tigraphic ra nge. - Late Oligocenc (B ALDI 1973) - Late Plioccne (SACCO 1901).

Genus Astltenotltaerus CARPENTER, 1864
Asthenothaerus desn ioulinsi (COSSt\IANN and PEYROT, 1909)

(pI. 16 : 4a - b)

1909. Thracia Desntoulinsi B EN. i n coll. : C nssMANN a nd (' EYROT , 111-42 , pl, 1 : 30- 39.
1966a. Thracia dcsmoulinsi B ENOI ST mss in C OSSMAN N and PEYROT , 1909 ; GLI BERT and VA N de P OEL , 4-5.

Material. - Nawodzice - 2 valves.



Dimensions (in mm) :
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L H
MZ VIII MI-1683 1.5 1.2
Description. - Valve is small, subtrigonal in outline, weakly convex, with the anterior

part rounded and the posterior one cut vertically and somewhat ajar , inequilateral, with its
posterior part accounting for 34%of the valve length . Long, slightly convex anterodorsal margin
gently passes into the short. convex anterior margin. Concave posterodorsal margin connects
angul arly with the stra ight, vertical posterior margin which, in turn, angul arly connects with
the straight, horizontal ventral margin. Small , opisthogyrate beak does not project above
the dor sal margin. Faint ridge run s from the beak posteroventrally.

External surface is finely granul ated. Growth stages are indistinct.
Hinge margin is toothless. A short slate (in front of the beak at the left valve) or two (to

the both sides of the beak at the right valve), parallel to the dorsal margin, are present near
the beak . Their function is to support the internal ligament. Anterior adductor muscle scar
is bean- shaped, smaller than the suborbicular posterior one, Pallial line is distinct, unevenly
distant from the smoo th ventral margin. Pallial sinus is large and rounded , its axis being ho­
rizontal.

Remarks. - The charac teristic feature of the genus Asthenothaerus is the ab sence of chon­
drophore from its hinge, which makes it different from Thracia SOWERBY, 1823.

The specimens from Nawodzice are almost entirely consistent with the Lower Mioccne
Tliracia desmoulinsi presented by COSSMANN and PEYROT (1909), the only difference being in
ornamentation of the posterior part of the shell which is devoid of granulation in the latter
species; instead, it is covered with fine, horizont al wrinkles.

The species Asthcnothaerus desntoulinsi has previously not been mentioned from the Polish
Miocene.

Stratigraphic range. - Early Miocene (COSSMANN and PEYROT 1909) - Middl e Miocene
(this paper).

Supcrfarni ly Clavagellacca d'ORBIGNY, 1844
fa mily Clavugellidae d'ORD IG NY , 1844

Genus Clavagella LAMAR CK , 1818
Clavagella sp.

( pl. 15 : 15)

Material - Nawodzicc - 14 siphonal collars ; Rybnica 1-15 siphonal collars ; Rybnica
2-4 siphonal collar s ;

Dimensions (in mm) :
MZ VIII -MI 1684 height 34.0 max. diameter 16.0
Remarks. - Only a series of siphonal collars have been found. They were placed around

the distal extremity of the siphonal tube in adult individuals (SAVAZZI 1982: 85, text-fig. lA).
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EXPLAN ATION OF PLATES 1-1 8

PLATE t

Nucula (Nu cula) nucleus (L INNE)

I. Right valve (MZ VIII MI-1 584h) : a interior , b. exterior . Rybnica 2; >: 4.

Nucula (N/lc/lla) nitidosa WI NCKWORTlT

3. Left valve (MZ VIII MI-1 511 5/\) : a exter ior, b interior. Rybnica 2; x 4.

Nu culana (Soccel/a) frag ilis (C IIEMN ITZ)

2. Left valve (MZ VIII MI-1 586/.) : a exterior, b interior. Rybnica 2; > J.
5. Dorsal view of the shell (MZ VIII MI-1586/1) ; Rybnica 2 ; x 3.
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7. Right valve, exterior (MZ VIII MI-1 586/) ; Rybn ica 2; x 3.
8. Left valve, exter ior (MZ VIII MI-1 586/2) ; Rybnica 2 ; ><3.
9. Left valve, exterior (MZ VIII MI-1586/.) ; Rybnica 2 ; x 3.

10. Left valve, exterior (MZ VIII MI-1586/4 ) ; Rybn ica 2; x 3.

Barbatia (Barbatiai barbata (LINNE)

4. Left valve, exterior (MZ VIII MI-1 587/3) ; Rybnica 2; / 2.
6. Left valve, exterior (MZ VII I MI-1 587/.) ; Rybnica I ; >~ 2 .

11. Left valve, exter ior (MZ VIII MI-1 587/,) ; Rybnica 2; x 3.
12. Left valve (MZ VIII MI-1587/) : a interior , b exterior. Rybnica 2; x I.

PLATE 2

Barbatia (Barbatia) polymorpha (MAYER)

1. Right valve (MZ VIII r-.f l-1588/,) : a exterior, b interior. Rybnica 2; x 4.

Barbatia (AeaI') clathrata (DEFRANCE)

2. Right valve, exterior (MZ VIII MI-1 589/,) ; Rybnica I ; xs.
3. Left valve (MZ Vlll MI-1589/) : a interior, b, exterior . Rybnica I ; x S,

Barbatia (Calloarea) modiollformis (DESHAYES)

4. Left valve (MZ VIII MI-1 591/,) : cl interior , b exterior ; Rybn ica 2; >; 4.

I

A nadara (Anadaf'([) diluvii (LAMARCK)

5. Right valve (MZ VIII MI-15'J21t): ([ exterior, b interio r; Nawodzice; x S.

Striarca laetea (L INNE)

6. Right valve (MZ VIII MI/1593/2) : ([ exterior , b interior. Rybnica 2; x 3.
8. Right valve (MZ Vlll MI-1 593/) : ([ exterior, b interior ; Rybnica 2; >; 3.

Glycymeris (Glycymeris) deshay esi (MAYER)

7. Right valve, interior (MZ VII I MI-1 594/1) ; Rybnica 2; x I.
9. Left valve (MZ VII! MI-1 594/14 ) : a exterior, b interio r. Rybn ica 2 ; x I .

10. Left valve, exter ior (MZ VIII MI-1 594/21) ; Rybnica I ; x I.

PL AT E 3

Barbatia (AeaI') boheniica (R EUSS)

1. Left valve (MZ VIII MI-1 590/) : a interiur, b exterior. Rybn ica 2; x 4.
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Mu sculus (Musculus) bifon nis (REUSS)

3. Right va lve (MZ vrrr MI-1 597/J ) : a exterior, x 6 ; b int erior , Rybnica 2; x 8.

Grcgariclla coralliophaga (C lIEMN I TZ )

5. Left va lve (MZ Ml-1 598/J ) : a in ter io r, b exterior. Rybnica 2; :-.·t

M odiolula phaseolina ( PH ILl PPI )

2. Left va lve , exteri or (MZ vrrr ~t1- 1 599/, ) ; Rybnica 2; x 3.
6. Ri ght va lve (M Z VlII 1\11-1 599/,) : <I exterio r, b in te rior . Rybnica 2 ; x J.
7. Ri ght va lve (MZ VIlI MI-1 599/J ) : <I ex terior, b in terior. Rybni ea 2; ;.; ~ .

AIodiolula volhynica (E l e HWALD)

8. Left va lve (MZ VIII MI-1 600/ J ) : a in terior, b exter ior. Rybnica I ; »s.

Pecten (Flabellipecten) subarcuatus TOlU";OUER

4. Left va lve (MZ VIII MI -1 608/ J ) : a exterior, b in ter ior. R yb nica I ; x 4.

Chlaniys (Aequipectetu scabrella ( LA~IARCK)

9. Ri ght va lve, ex ter io r (l\1Z VIII MI- 1604/.) ; Rybnica I : x 5.

PLAT E 4

Cltlamys (;tequipccten) scabrella (LAMARCK)

I. Left va lve (M Z VIIJ MI -1 604/Jl : a exter ior, b in terior. Rybn ica I ; x 1.5.
2. R ight va lve (M Z VIII MI-1 604/. l : <I exte r io r, b in te rio r. R ybnica 2 ; x 1.5.
3. Ri gh t va lve (M Z VUI MI -1604/. ) : a exterior, x I ; b deta il of th e externa l surface, Rybnica 2; >: 2.5.
4. Ri ght va lve (MZ VIII MI-1 604/, ) : (/ ex terior , x l ; b detail o f the ex ternal sur face; Rybnica 2; >. 2.5.
6. Ri ght val ve (MZ VIII MI-1 604/ J ) : l/ exter ior ; x I ; b det ail of th e externa l sur face , Ryb nica 2; x 2.5.

Chlatnys (Acquipcctcn) malvinac (du 13U1S)

5. Left val ve, ex terior (MZ VIIJ MI -1 603/J l : Ryb nica 2; x 4.
7. R ight va lve, ex terior (M Z vm MI -1 603/,) ; Rybnica 2 ; x 4.

10. Ri ght va lve (MZ VI1l MI-1 603/ J ) : a exterio r ; b int er ior. R ybn ica 2; x J,

Chlamys (Flexopecteny scissa (FAVl~E)

8. R igh t va lve, ex terio r (MZ VII! MI -1606/J ) ; Swin ia ry ; x I.
9. Right val ve , ex ter ior (M Z Vl ll MI-1 606/s) ; R yb nica 2; x 3.

Chlantys (AcquipectclI) aIT. zcnonis COWPER-REED

11. Left valve, ext erior (M Z VII1 M I- 1605/ J ) ; Rybnica I ; ).., 4 .
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PLATE 5

Clilamys (Flexopec ten) scissa (FAVRE)

1. Left valve (MZ VHI MI- I606!.o): Cl exterior, b in terior. Rybn ica 2 ; ;<4.
2. R igh t va lve, exterior (MZ VHf MI-f 606!,) ; Rybnica I ; x 3.
3. Right va lve, ex terior (MZ VIII MI- 1606!1); Swiniary ; x I.
4. Righ t valve, ex terio r ( MZ VllI MI-1 606!.); Swinia ry; x J.
5. Right valve (MZ VHI MI-1606/s) : II ex terior ; b in terior. Ryb nica 1; :-:3.
6. Left va lve, ex ter ior (MZ VIII MI-1 606/. ) ; Rybnica 2 ; x 3.
7. Righ t va lve, exte rior (MZ VllI Mf-1606/.) ; Swinia ry ; x l ,
S. Righ t valve, exterior (MZ VllI MI-I606!u) ; Rybn ica 2; x 4.
9. Left valve, ex ter ior (MZ VllI MI-1 606!..); Rybn ica 2; x 4.

10. Left valve, exte rior (MZ Vlll MI-1606!13) ; Rybnica 2; x 4.

PLA TE 6

Chlamys (Flexopecten) scissa (FAVRE)

1. Right va lve , exter ior (MZ VIIl MI-1 606!1.) ; Rybnica 2; x 8.
2. R ight valve , ex terio r (MZ VI1J MI-1606/u ) ; Rybnica 2; x s .
5. Right valve, exterior (MZ VIIl MI-1606!u) ; Rybn ica 2; x 8.
6. Left valve, ex ter ior (MZ VIII MI-1 606!17) ; Rybnica 2; X 8.
9. Left valve , exterior (MZ VI1J MI-f606!18) ; Rybn ica 2; x s.

10. Left valve , exteri or (MZ Vlll MI-1606!.) ; Swiniary; x I,

Pododestnus (Hctcranomiai squamulus (LINNE)

3. R ight valve, exterior (MZ VllI MI-1 610!.) ; Rybn ica 2 ; x 4.
4. Left va lve , exterior (MZ VIJI MI-1 61O!.) ; Rybn iea 2 ; x 4.
7. Left valve , exterior (M Z VIJI MI-1 61U!1); Rybni ca 2 ; :..: 4.

Pododesmus (M ollia) squamus (GMELIN)

8. Lef t valve (MZ VIII MI-1611!,): a exterior; b in terior. Rybnica 2; x 2.

Cerullia ovoides (CERUL LI - I RELLI)

11. R igh t valve (MZ VIII MI-1 626/1) : a ex terior ; b inte rior. Nawodz ice ; x 12.

PL ATE 1

Plicatula (Plicatula) striata D EFRANCE

1. Left va lve (MZ VIII MI-1 609!1) : a interior ; b exterior. Rybn ica I ; x J,
4. Left va lve, inter ior (MZ VlIl MI-1 609!J ; Rybn ica 1; x 8.

Cubitostrea digitalina (E IC HWALD)

2. R ight va lve, exterior (MZ VIJI MI-1 61 3/. ) ; Nawodzice ; :< \.
3. Left valve, exterior (MZ VlIl MI-1613!.>; Nawodzice ; x l .
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Neopycnodonte navicularis (DROCCHI)

.5. Left valve, exter ior (MZ vm MI -161 1/\) ; Rybn ica I ; x I.
6. Left valve (MZ VllI MI -1612/,) : a exterior; b inte rior. Rybnica 1; x l ,

Ctena (Cte/la) decussata (da COSTA)

7. Left valve (MZ VIII MI-1614/:) : a interior ; b exterior. Rybnica 2; x S.
9. Right valve (MZ VllI MI -1614/i ) : a exterior ; b interior. Rybnica 2; xs.

Montacuta substriata (MONTAGU)

8. Right valve (MZ VIII MI-162S,,): a exterior; b interior. Rybnica 2; x 8.

Thyasira (111yasira) flexuosa (MONTAGU)

10. Left valve (MZ VIII MI-1620/\) : a interior ; b exterior. Rybnica 2; x 4.

PLATE 8

Pododesmus (Monia) squamus (GMELIN)

1. Left valve, exterior (MZ VIII MI-1611 /.) ; Rybnica 2; x 3.
4. Left valve, exterior (MZ VIII MI-161l /,) ; Rybnica 2; X 3.

Parvilucina (Alier%ripes) dentata (DEFRANCE)

1. Left valve (MZ VIII MI -161 5/\) : a interior ; b exterior. Rybnica 2; x 3.
3. Right valve, interior (MZ VllI MI -1615!.) ; Rybnica 2; x 3.
5. Right valve, exterior (MZ VllI MI-161S!,) ; Rybnica 2; x 4.
6. Right valve (MZ VII1 MI-1615!,) : a exterior ; b interior. Rybnica 2; x 8.

Myrtea (Myrtea) spinifera (MONTAGU)

7. Left valve (MZ VIII MI-1616/,) : a interior; b exterior. Rybnica 2; x 4.

Chama (Psi/opus) gryphoides LINNE

8. Right valve (MZ VIII MI -1621 /,): a interior; b exter ior. Rybnica 2; x .5.
9. Left valve, interior (MZ VllI MI-1621 /\); Rybnica 2; x 2.

Lucinoma borealis (LINNE)

10. Left valve, exterior (MZ VIII MI-1617!.); Rybnica 2; x l ,
11. Right valve (MZ VIIJ MI -1617!,) : a exterior ; b interior. Rybnica 2; x l ,
12. Left valve, inter ior (MZ VIII MI -1617/,); Rybnica 2; x z.
13. Left valve. exterior (MZ VIII MI -1617/,) ; Rybnica 2; x I.

121



122 BARBARA STUDENCKA '

PLATE 'J

Chama (Psi/opus) gryphoides LINNF.

1. Left valve (MZ VIII MI-1621 /:) : a interior; b exterior. Rybn ica I ; x 4.
1. Right valve (MZ VIJ1 MI-1621 /.): a exterior; b interior. Rybnica 2; x 5.

Bornia (Bornia) dcltoidea (WOOD)

3. Left valve (MZ VIII MI-1623/t ) ; a interior ; b exterior. Rybnica 1; x 4.

Montilora (Monti/ora) elegans (DEFRANCE)

4. Right valve (MZ VIII MI-1618/ t ) : a exterior; b inte rio r. Rybnica2 ; x 6.·

Cyclocardia tScalaricardttay scalaris (SOWERBY)

5. Right valve (MZ VIll MI-1627/,) : a exterior ; b interior. Rybnic a 2; x z,
6. Left valve (MZ V111 MI-1627/tl: a interior; b exterior. Rybnica 2 ; x 2.

Lasaeokellya cestasensis (COSSMAN N and PEYROT)

7. Right valve (MZ VIII MI-16241t): a exterior; b interior. Rybnica I; x S.
8. Left valve, exterior (MZ VIll MI-1614/.); Nawodzice ; x 11.

Tridonta (Nicania) lmeli(GLlllERT)

9. Right valve (MZ VIII M1-1629/.): a exterior ; b inter ior. Rybnica I; x S,
10. Left valve (MZ VIlI MI-16291t): a interior; b exterior. Rybnica I; x S.

Gastrochaena (Gastrochaenai lata DOLLFUS and DAuTZENBERG

11. Right valve (MZ V111 MI-1673/t) : a exterior ; b interior. Rybnica 2 ; x 6.
11. Left valve (MZ V111 MI-1673/.); a interior; b exterior. Rybnica 1 ; x 6.

PLATE 10

Acanthocardia (Acanthocardiai paucicostata (SOWERBY)

1. Left valve (MZ VIII MI-1631 /2) : a exterior; b interior. Nawod zice ; x 4.
2. Right valve (MZ VIll MI-1631 /7 ) : a interior; b exterior. Rybnica 2; x 3.

Parvicardium minimum (P HIL 11'1'I)

3. Right valve (MZ VllI MI-1633/t ) : a interior ; b exterior. Rybnica 2 ; x S.
5. Left valve. exterior (MZ V111 MI-1633/.); Rybnica 2; x S.

Acanthocardia (Acanthacardias turonica (HORNES)

5. Left valve, exterior (MZ VIll MI-1632/.); Rybnica 2; x l.
6. Right valve (MZ VIII MI-1632/.): a exterior; b interior. Rybnica 2 ; x 6.
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7. Ri ght valve, exterior (MZ VIII MI-1 632/.) ; Rybn ica 2; x l.
8. Left valve (MZ VIII MI-1 632/.): a interi or ; b exterior. Rybni ca 2 ; x 6.
9. R ight valve. exter ior (M Z VIll MI-1632/. ) ; Nawod zicc , x I.

PLATE 11

Laevicardium (Laevicardium) dingdense (LEHMA NN)

1. Left valve (MZ VIII MI-1 635/.) :a interior ; b exterior. Rybn ica 2; x I.
2. Right val ve, exterior (MZ VIII MI-1 635/.) ; Rybnica 2; x I .
3. Right valve, exterior (MZ VIII MI-1 635/.) ; Rybni ca 2 ; x 6.
4. Right valve (MZ VIII MI-1 635/.): II exter ior; b interior. Rybnica 2; x I.
5. Left valve, exterior (MZ VIII MI-1 635/.) ; Rybni ca 2; x 5.
6. Left valve, exterior (MZ V11I MI-1 635/.) ; Rybnica 2; ' X 12.

Plagiocardiuni (Papillicardium) sonense (COSSMANN)

7. Right valve (MZ VIII MI-1 634/3) : Cl exte r ior; h inter ior. Rybn ica I ; x S.
8. Left valve, exteri or (MZ Vllf MI-1 634/.) ; Rybni ca. I ; X 20.
9. Left va lve, exterior (MZ VIII MI-1 634/, ) ; Rybnica I ; x 4.

10. Left va lve, interior (MZ vm MI-1 634/.) ; Rybn ica I ; X 5.
11. Left valve, exteri or (MZ VIII MI'-1634/.) ;Rybnica I ; )< 8.

Cerastoderma obsoleta (EICHWALD)

12. Right valve (MZ vrrr MI-1636/3 ) : a cxtcr ior ; b interior: Rybnica I ; »s.
13. Right valve, exterior (MZ VIII MI-1 6J 6/.) ; Rybni ca 2; x 4. .
14. R ight valve, exterior (MZ VIII MI-1 636/.); Rybnica 2; x 15:
15. Left valve (MZ V11I MI-1636/,): II interior ; b exterior. Rybn ica 2; x S,

PLATE t2

Cerastoderma pra eplicata (HILBER) .

I. Right valve (MZ Vl Il' MI-1 637/,) : II inter ior ; b exterior . Rybn ica 2 ; x 3.
2. Left valve (MZ VIII MI-1637/.) : a interior, x 4 ; b exterior, x 3. Rybn ica 2.
3. Left valve, exterior (MZ VIII MI-1637/. ) ; Nawod zicc ; x 8.
4. Left valve , exterior (MZ VIII MI-1 637/. ) ; Na wodzicc ; x 3.
5. R ight valve . exter ior (MZ VIII M I-1 637/a) ; Rybn ica 2; x 3.

Cerastodertna plicata ( EI CHWALD)

6. Left va lve (MZ VIll MI-1 638/1) : a inte rior; b exterior. Nawodzice ; X 12.

. . ' .

Mactra (Sarmatlmactra) eichwaldi LA SKAREW

7. Left valve (MZ VIII MI-1639/,): II exterior ; b interior. Rybnica 2; x 2.5.
8. Right valve (MZ VIII MI-1639/. ) : Cl interi or ; b exterior. Rybn ica 2; X 2:
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Lutraria (Lutraria) lutraria (LINNE)

9. Left valve (MZ VIII MI-1 640/,) : a exterior: b interior. Rybn ica 2; x l ,
10. Fragment of the right valve, interior (MZ VIII MI-I 640/,) ; Rybn ica 2; AI.

Ensis cnsis (L INNE)

11. Left valve, extenor (MZ VIII MI-1 64.5 /, ) ; Rybnica I ; >:1.

Eastonia rugosa (HELBLING)

12. Fra gmen t of the right valve (MZ VfJI MI-164I ft) : a exterio r : b inter ior. Rybn ica 2;

Cultellus (Cultellus) tenuis (PH ILl PP I)

13. Left valve, exterior (MZ VIII MI-I644/,) ; Rybnica 2 ; A 2.

PLATE 13

Donax (Paradonax) transversa DESHAYES

1. Left valve, exterior (MZ VIII MI-1651 /.) ; Rybni ca 2; x 4.
2. R ight valve. exterior (MZ VJII MI-1651 /,) ; Rybn ica 2; x 4.
4. Right va lve (MZ VIIl MI-165I f,) : a interior ; b exterior. Rybnica 2 ; x 4.
6. Left valve, exterior (MZ VIIl MI-1651 /.); Rybnica 2; A4.
7. Left va lve, interior (MZ VIIl MI-1651 /.) ; Rybnica 2; x 7.

Tellina (Moerella) donacina LINNE

3. Left va lve (MZ VIII MI-1647/,) : a exterior ; b interior. Nawodzice : AS.
5. R ight valve (MZ VIII MI-1647f,): a inte rior; b exterior. Nawodzice ; x s .

Ervilia podolica (EICHWALD)

8. Right va lve, exterior (MZ vrn MI-I642/.) ; Rybn ica I ; x 4.
9. Right valve, interior (MZ VfJI MI-1642/.); Rybnica I ; x 4.

10. Right valve, exter ior (MZ VIIl Ml-I642/, ); Rybnica I ; x 4.
12. Left valve (MZ VIII MI-1642f,) : a exte rior : b interior. Rybn ica 2; x 3.
14. Right valve (MZ VfJI MI-1642f,) : a interior ; b exterior. Rybnica I ; x 4.

Ervilia pusilla (P H ILlPPI)

11. Left valve (MZ VIII MI-1 643/t ) : a exterior ; b interior. Rybn ica 2; x 3.
13. Right valve (MZ VlII MI-1643/,) : a interior ; b exter ior . Rybnica 2 ; x J .

Donux (Paradonax) intermedia HORNES

IS. Right valve, exterior (MZ VIII MI-I 652f.) ; Naw od zice ; x 12.
16. Right valve (MZ VllI MI-1652/,): a interior; b exterior. Rybni ca 2; x 4.
17. Left valve, interio r (MZ VlIl M1-1652f,) ; Rybn ica 2; x 8.
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Alveinus nitidus (R EUSS)

18. Left valve (MZ VIII MI-16S6/J : a exterior; b interior. Nawodzice; x 12.
19. Right valve (MZ VUl MI-16S6/J : a interior; b exterior. Nawod zice ; x 12.

PLATE J~

Cultellus (Cu/rel/us) tenuis ( P HlLI PP I)

I. Fragment of the left valve (MZ VIII Ml-1644/.): a exterior ; b interior. Rybnica 2; x 4.

Gastrana fragilis (LINNE)

2. Right valve (MZ VIII Ml-1650/,) : a interior ; b exterior. Rybnica 2; x 2.

Te/lina (Oudardia) compressa BROCCH I

3. Right valve (MZ VIII Ml-I648/,) : a interior; h exterior. Na wodzice ; x 2.

Congeria sandbergeri A NDR USSOV

4. Right valve (MZ VIII MI-165S/.) : a exterior ; b interior. Na wodzice ; x 4.
S. Left valve (MZ VIII MI-165S/,) : a interior; b exterior . Nawodzice ; >: 4.

Coralliophaga (Coralliophaga) lithophagella (LAMARCK)

6. Left valve (MZ VIII MI-1657/,) : a exterior ; b interior . Rybn ica 2 ; x 3.

Gouldia (Gou/dia) minima (MONTAGU)

7. Left valve (MZ vm Ml-1663/,) : a exterior ; b interior. R ybn ica 2 ; »s.

Venus (Ventricoloideas libel/a de RAYNEVAL, VAN den HECKE and PONZI

8. Right valve (MZ VIII MI-1661 /1 ) : a exterior , x 4 ; b interior , x S; Nawodz ice.
9. Left valve (MZ VIII Ml-I661 /J : a inter ior; b exterior. Nawodzice ; >: 8.

GlOSSIIS (Glossus) humanus (LINNE)

10. Anterior view of the shell (MZ VIII Ml-16S9/.); Rybnica I ; X I.
11. Right valve (MZ Vlll Ml-16S9/J : a exterior ; b inter ior. Rybnica 2; x I ,

PLATE 15

Gastrana fragilis (L INNE)

I. Left valve (MZ VIII MI-16S0/,) : a interior; b exterior. Rybnica 2 ; x I ,
2. Left valve, exterior (MZ VIII Ml-16S01J ; Nawodzice ; x 2.
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Venus tVentricoloidcai multilamclla (LAMARCK)

) . Right valve, exterior (MZ VIIT MI-1660!.); Rybnica 2; x l ,
4. Right valve (MZ VTII MI-1660!.): a'exterior.; b interior. Rybnica 2; x I.
5. Shell (MZ VII[ MI-1660!.) : a left side view; b dorsal view. Rybnica 2; x i.
6. Left valve (MZ VIII MI-1660!.): a interior; b exterior. Rybnica 2; x I.
7. Right valve. exterior (MZ VIll MI-1600!.); Rybnica 2; >: 1.
8. Left valve. exterior (MZ VIII MI-1660!,); Rybnica : 2; x l.

Pitar (Pilar) rudis POL I

9. Right valve (MZ VII[ MI-1664/,): a exterior; b interior. Rybnica 2; >~ 4.
I\. Left valve (MZ VIII MI-1664!,): a interior; b exterior. Ryhnica 2; y ~ .

Hiatella tHiatella) arctica (L INN(,)

10. Right valve (MZ VIII MI-1674!.): .a exterior; b interior. Rybnica 2; x 3.
12. Right valve (MZ VIII MI-1674/,l: a exterior; b interior. Rybnica 2; x 2.

Cal/ista (Cal/ista) cobrina (CONRAD)

13. Left valve (1....IZ VIll MI-1666!,) : (J interior ; b exterior. Rybnica 2; x 4.
14. Right valve. interior (MZ VIIl MI-1666/'t); Rybnica 2; >' 4.

Clavagella sp,

15. Siphonal collar (MZ VIII MI-1684/J; Nawodzice ; x I.

PLATE 16

Circomphalus subplicatus (d'ORBIGNY)

1. Right valve, exterior (MZ VIIl MI-1662/,); Rybnica I; x r.
2. Right valve, interior (MZ VIII MI-1662/.); Rybnica I; x I.
3. Right valve (MZ VIII MI-1662!,): a exterior; b inlerior.Rybnica 2; x 2.
6. Left valve. interior (MZ VIII MI-1662/.l; Nawodzice : x 1.
7. Right valve, exterior (MZ VTII MI-1662/.l; Nawodzice ; ;, l.
8. Right valve, exterior (MZ VIII MI-1662/,); Rybnica 2; x 1.
9. Left valve , exterior (MZ VIU MI-1662/.); Rybnica 2; x 2.

Asthenothaerus desmoulinsi (COSSMANN and PEYROT)

4. Left valve (MZ VIll MI-1683/,): a exterior: b interior. Nawodzice : Y 12.

Thradia (Thraciay ventricosa PIIILJPPI

5. Shell, view from the right valve (MZ VIJI MI--16~2/,) ; Rybnica 2; x l.

Timoclea (Timocleas sobieskii (HILBER)

10. Left valve (MZ VTII Ml-1670/,): a interior; b exterior. Nawodzice ; x 12.
12. Right valve (MZ VllI MI-1670/J: a exterior; b . interior. Rybnica 1 j xl~.
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Calli sta (Callis/a) italica (DEFRANC E)

11. Dorsal view of the shell (MZ VIII MI-1665/,) ; Nawodzice ; >: 1.

Corbula ( Varicorbu/a) gibba (OLlVI)

13. Left valve (MZ VIII MI-1672/1) : a exterior ; b interior. Rybnica 2; >: 4.
14. Right valve , inter ior (MZ VHI MI-1672/.); Rybnica 2 ; x 3.
15. Shell, view fro m the r ight valve (MZ VIll MI-1672j .) ; Rybnica 2; x 4.

PLAT E 17

Tapes (Tape's) vitalianus (d 'ORDIGNY)

I. Left valve (MZ VIII MI-1 668/1) : a exterior. x 6; h interior . x 5. Nawodzice.
4. Right valve, exterior (MZ VIII MI-1 668t.); Nawodz ice : x 12.

Irus (Jrus) irus (LIN NE)

2. Left va lve (MZ VIII MI-1669j.): a exte rior, x 6 ; b interior, x 5. Nuwodzice,
3. Left valve (MZ VIII MI-1669f,): a exterior. x 6 ; b interi or, x 5. Rybni ca 2.

Jouannctia Uouannetlai semicaudata des MOULlNS

5. Right valve (MZ VIII Ml-1681/,) : a exterior; b inter ior; c - exterior. Rybni ca 1; x 8.

Martesia sp.

6. Left valve (MZ Vlll MI-1679f.) : a inter ior ; b exter ior. Rybnica 2 ; ;v 4.

Panopea (Panopea) menardi (DES HAYES)

7. Dorsal vi ew of the shell (MZ VIII MI-1675/,) ; Nuwod zice ; >-: 1.

Callista (Callista'; italica (DEFRANCE)

8. Left valve, interior (MZ VIII MI-1665j,); Na wod zice ; x I.
9. R ight valve (MZ VIII MI-1665/1) : a exterior ; b inte rior. Rybnica 2 ; x l .

PLA TE \ S

Zir/ona? sp.

I. Left valve (MZ VIII MI-1 678jl ) : a interior ; b exterior. Rybnica 2 ; x 3.

Corbula t Varicorbulav gibba (OLlYI)

2. R ight valve. exteri or (MZ VIII MI-1672f.) ; Nawod zice ; x 4.
3. Left valve , exterior (MZ VIII MI-1672/ i ) ; Nawodzice; x 4.
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6. Shell, view from the left valve (MZ VIII MI-1 672/. ); Rybnica 2 ; x 4.
8. Right valve. exterior (MZ VIII MI-1 672/.) ; Rybnica 2; 7' 4.

10. Right valve, exterior (MZ vm MI-1672/.) ; Rybnica 2; x 4.

Thracia (Thracia ) ventricosa PHlL1PPI

5. Shell. view from the right valve (MZ VIII MI-1 6S2/,) ; Rybnica 2; x 2.

Panopea (Panopea) menardi (DESHAYES)

4. Right valve, interior (MZ VIII MI- 1675/s); Nawodzice ; x J.
7. Left valve, interior (MZ VIII Ml-1675/, ) ; Nawodzice ; x J.
9. Shell, view from the left valve (MZ VIII MI-1 675/,) ; Nawodzice ; x i .
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