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ABSTRACT: The ""tracode. contained within the Upper Kimmerldglan and Lower 
to Middle Volgian deposits plereed by eleven bareholes in the Barclo-Piechcln .area 
(Kulawy region) and exposed at Brzost6wka 10 Tomasz6w Mazowlockl (NW margins 
of the Holy Cross Mts), as well as those collected from the NeocOlllian deposits 
exposed at Wllwal near Toma.z6w Mazowleekl and pierced by bareholes at the 
nearby localities aU<>w to distinguish four oatracode zon"" in the Upper Kim
mecldgian-Volgian sequence: G. monstrata~ G. oertZii, G. barcinenm and G. punc- . 
tilataeformis Zones, and two others, P. atWer.onenaia and M. trankct Zones, within 
the Neocomian deposits. The newly recogn~ed ' ostracode zones are correlated with 
the ammonite subdivisions of the Upper Klmmerldglan, Lower and Middle Volgian, 

and the Neocomian. 
In the paleontological part of the paper. described are 37 species (4 new) of 

the Upper Jurassic ostracodes, and 51 species (18 new) of the Neocomian ostra
codes. Saine of the recocnlzed species display a pronounced Ol'namental variability 
which, among the Neocomian ostracodes, Is ascribed to the ecopbenotypic dif-

ferentiation caused by the environmental stimulL 

INTRODUCTION 

In Poland, outside the Tethys geosyncline of the Carpathians, the 
depositional continuity between the Jurassic and the Neocomian had 
existed only within the Purbeck basin: This relict basin of the Upper 
Juralliic had 'been restricted to west Pamenmda end the Kujawy regI.on 
in . northern and Central Poland. The Upper Jurassic deposits of the 
Purbeck: as well as those of the Wealdian facies pass into the Upper 
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Berriasian marine sequence. In the other epicontinental areas of Poland, 
the Upper Berriasian rests with a low unconformity upon the Upper 
Jurassic strata. 

The estracades of the Purbeck and Wealdian facies of Poland are 
reasonably well known and provided a basis for biostratigraphic sub~ 
divisions (Bielecka & Sztejn 1966; Bielecka 1975, 1978). The ostracodes 
of the mame sequences (Upper KinUneridgian through Middle VI()I~an, 
and Neocomian), although frequently cited in the faunal lists as asso
ciated with ammonites or foraminifers, have not been subjected to any 
detailed taxonomic and stratitgraphic ilw€Sti;gations. 

The materal which permitted to carry out the present studies . was 
supplied from boreholes located in the Barcin-Piechcin area of the Za
lesie anticline in the Kujawy region as well as from boreholes and 
classical natura;l expOSUTe5 (cf. Lewiilski 1922~1923, 1932; Kutek 1962a, 
Kutek & Zeiss 1974) located just at the town of Tomasz6w Mazowiecki 
in the northwestern margins of the Holy Cross Mts, Central Poland 
(Text~fig. 1). 

The Zalesie anticline is a secondary structure of a large tectonic 
unit, the Mid-Polish Anticlinorium. Its Upper Jurassic and Cretaceous 
deposits have been penetrated by many boreholes in the' Barcin-Piech
cin area (see Wietzbowski & al. 1978, 1980, 1982; Matyja & Wierzbow
ski 1981). A normal fault of a large throw, running in the south-west~rn 
part ,of theZalesie antlicline, is responsi.'bJ..e here for the tectonic natUve . 
of the JurassicjCretaceous boundary. The Lower Cretaceous deposits 
rest directly on those of Lower Volgia'n or lowest Middle Volgian age; 
the deposits of the younger Volgian, Berriasian, Valanginian and Lower 
Hauterivian are lacking. , 

At present, only the Middle Volgian deposits are exposed in To
masz6w Mazowiecki, previously in the settlement at Brzost6wka which 
has rec~ntly become a quarter of the town. 

The Neocomian sequence (Upper Berriasian, Valanginian, and pro
bably Lower Hauterivian) is now accessible in the clay-pit at Wqwal, 
5 km SE of Tomasww MazowieckTi (see Text-fig. 1). The Valangini~n 
deposits have also been pierced in boreholes situated in two nearby 
localites, Dqbr6wka and Wiaderno. 

At Wqwal as well as in all · other spots of the Toma:sz6w syncline, 
there exist a distinct stratigraphic gap between the Middle Volgian 
and the Upper Berriasian. 

The ostracodes from Brzost6wka have previously subjected to a con
tribution by the present author (Kubiatowicz 1977), whilst those from 
Wqwal have been discussed by various authors (Liszka 1948; Sztejn 
1957, 1967a; Malecki 1960; Kubiatowicz 1976, 1980). 
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A - General map of Poland; B - Geological map of ·the Zalesie anticline in the 
Kujawy region (Based on the Geologllcal Map of Poland, by Osika & al. 1972; 
taken· from Matyj.. & Wienbowski 1981), shaded Is the area presented in C; C -
Location of the studied boreholes near Barcin-Plecbcin; D - Geological map of 
the Tomasz6w syncllne, NW ma<glns of the Holy Cross Mt. (after WltkoWlSki 
1969; modified, see M&:1'!Cinowakii & Redwailolloi 1983); location of _ boreIhales 
Is indicated with 'black circles; P2 - Upper Perm.ian (Zechstein sa!lt depos.ts); J,
Lower J"""""iIC; J. -'-- MIdd.le J,W'I!IiI8iic; J. - UrPlPer Ju.raI!ISiIc; K,.- Law.. Cre
taceous, K"-,, - Bertrlial!lian ~ Hauterivlian (N~; K, - Up,peo: Cretaceous., 
KA .. +. - ?Mlddle and Upper Alblan, K"" - U""", Albian, Kc - Cenoomanian, 

KT - Tln"IOIruianJ KK - Coniacian. 
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DESCRIPTION OF EXPOSURES 

BRZOSTOWKA in TOMASZOW MAZOWIEOKI 

The Volgian deposits exposed at Brzost6wka, due to the contained 
ammonites and their biostratigraphic significance have long been the 
subject of great interest · in both Polish and abroad literature (Michalski 
1884, 1890; Lewh'i.ski 1922-1923; Kutek 1962a, b, c, 1967, 1975, 1980; 
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O~c'Uil'Irence of the (]iSIf;.racodes iJn the V~an ~rfls .exposed at Brzoiltbwka in 
TOI!Ilasz6iw Mazowiecld 

Ldthology alIlld &trartiJg.rB!Phy after ,Kiute'k & ZeiiSS (1974), K;UJtak. (1980); :lior l:ilthological 
eXlPlanations see Text-fig. 3 
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Distribution of the ostracodes in the borehole cores 

BARCIN- PIECHCIN 
'M-~O 

ba,ahol ... 
J-66 M-42 'M-88 'R-42 R-20 T-42 T-20 

~"m) 0 ~.t~ . ~ 0 " 0 '" 0 b 0 0 0 0 0 ~ 0 0 0 0 ~ 0 0 0 Q '=!" c;: 0 ~ 0 "! ~ ~ 0 0 0 0 ~ .. ,,!, ~ "1 ..., 
~ 0 ~ ~ ·er ~ N ro ~ '" ~ ~ ~ "' ~ '" .,; .; oD'ai .; " N '" .0 .,; ,;. ,.: .0 .0 ..; i. .; ..; ,.: ..; ..; '" 

,.: a. ,.0 '" 
' . 

Oatracode& o · N .. ro N ~ .- - " ~ ~ ~ ro N N " 0 N '" ~ ro - a. ~ N ro ~ .. '" ~ ~ "" .. ~ 
~ ~ ~ .. '" ~ ~ .. ~ ~ " ~ .. " "" .. ~ N ::: - 0 0 ~ ~ .. .. .. N ... 0 ' ~ " "" 

.,. .. " :!! N ~ '" " " ~ ~ ~ 
ro ro " " " ~ ~ ;'; .,. ..... ::; ~ ... -... ... ... -... - - ... -- ... - -- ... ... ... ... ... - ... -

CythrlNtta olcngata • • • 
CYthers tta c~8siualvi8 • • • • • 
Cythuw"L"Loid8a ozonata • 
Cythsrettoid6a Spa • 
Zophocythers cruciata kimmeridQienei s • 
1tzcrodJmtina (P.) irrsgutaris • • • • • • • • • • 
}'b($llodentina (P.) pokDrnyi • • • • • • • • • 
CutJi l.liel"S Ha jeani • • 
Re.atoC'fltheZ"8 (L.) scandia • • 
Reatocythel'e CL.) l'UQosa • • • • • 
XsntrodictyoclltheN "?l'eH.cu1.ooot tosa '. •• • • •• • • 
ProtooythBl'S bi suZoata • • • • ,. • • • • 
"Pteta'QcythBrs (K. ).. 7wBt ytschBv/<4Qne>s • • • • • • • e e • • e , 
1't4Ul'OcytMl'6 (K.) :/'W'''''oa • • 
'E>x>phthalmocytheN fUJuobel'ga.e" 

, , .. 
I • • •• I 

'cluil.4ritlsa (5.) ~".i.e • • e ' •• I • • Son.utsriasa ?oonaobPi7Ja • • ! 
Gat t iaeaytheridBa mandBtstami i , • • • • , i ; 

Gattia9~ytheridea mon8t~ • • • .;. • • • • .' . • I I 
Galtiaeaytheridea voZgaensis , • I I 
Gat tia8C!/theridsa i nasquatipwrctata • • • e • • • • Gattia90yth8~idBa raripunatata • • • Gattiaeaytheridsa baroinensi B e • • • • e • e e • e e • • 
:;az.tia8aythe~ pittcae • • • • e • • GaZtia.oytheri aaa oert t ii • • • • • • I • • aa t tiaeaytheridea sp. 1 ! • ca ~ ~i~cytherid6a sp. 2 • • • • • ?GQ~tiaBaytheriaea sp. • e • • e • • Cytheropt . ",,. Bp. • Meta(!}j t hwoptsron sp. A • • Eucythsl"Ul'Q Spa .;- • BythoGeratina sp. • • • 

-
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Kutek & Zeiss 1974). Their fourlithological horiZons (I-IV in Text
-fig. 2) have been introduced by LewiDski (1922-1923). 

Horizon I - dark-coloured marly and' shaly clays with marl and marJy-Ilmes
tone intercalations; to this horizon belQDg also clays, mads and limestones, unknown 
to Lewlilskl, and recognized by Kutek (1963a, Kutek " Zel .. 1974); 

Horizon Il - limestones with blvalwa IUJd fakly ablUMlant ammonites; 
Horizon III - white platy limestones with numerous ,corbulids (blvalves of 

the genus Co.buZa); 
Horizqn IV - cream-coloured limestones replete with BerpuIids, abounding 

In bivalv ... and cootalniIJc ecblnoderm remains SlId flBh teeth; its bighest part 
Is .-epresented by plaly limes1unes 1.0-1.5 m thick;: 

The ammonites indicate that the lower part of horizon I represents 
the ' Lower Volgian (Upper pseudo.cythica Zone), whilst the upper part 
belongs to the Middle Volgian (sCythlcu8 Subirone). In strata lying just 
above hO/:izon I, runs the boundary between the scythicus and zarajs
ken8is Subzones of the ICythicuB ' Zone; the latter subzonecomprises 
also the horizons n, Ill, and IV. 

BA.R'C!N-PIBCRCIN ABB.A 

In the area between Barcin and Piechcin,the Upper Kimmeridgian 
and/or VQlgian deposits have been penetrated by a series of ;bortiholes: 
M-20; R-20, T-20, M-42, R-4~;~ T-42, J---{;6, M---{;6; M-27a, 
R-27a 'and T~7a (see Text-fig. 3): Tbe deposits are represented by 
a shale-marly-siltstone sequence (the Paluki formation of Dembowska 
1979) divided 11l1to the following intomiaI lithostratigrapbici members 
(Wierzbowski & Matyja in Wierzbowski 8. al. 1980, 1982). 

Member 1>,. _ clays and marly smstoneS with subordinate marly Intercala
tions; thickness about 95 m; 

OeCUfTcne.: U .... (depth a--4l4 ml. J' .... ( ... 110 m>. 14-42 ( .......... ml. M-2'f.a (80-lGa . ro), 
M-tCI (101-11'1 m). R~. (11-171 m). ~-4I (87-111 m)~ R-2'I'a (la-I82 m); . 

Member D, (the ZI>I .. membeT of Dembowska 1979) ~ marIy. oolitic and orgaho
detrital limestones ,with marIy Intercalations; thIc1kness about 30, m; 

Oce"fT.nee: M-68 (c1epth '1-108 ' m), R-JO: (....... m). R-ft ('1'1-« m), ft-na (lIa-l!l1 m); 

Member D, - marly sl,ustones , with s~te marty clay&, ' marly and 
marIy-llmestone intercalations; thickness about 60 m;, 

Occurr .. oo: .-fI (depth 40-111 m). R-ID (12-t4 m), 8--0 (4:2-TlI m), B-:l'_ '(86-133 m), 
T-20 (l'f-lao ·ml. T~4J (180--118 m). T-fta (1"""183 m): '. 

Member D, - oolitic and organodetrItal limestones with lI1arIy Inter~atlons, 
occasioDaliy lImestoneo replete with serpuIlds; thickness about 30 m; 

oeeu,.,..nce: T-ID (deptJJ IlJ-.4ft m), T-d (1.--111 m). T-"'. (1t1-1'nhn). 

The Upper Klmmeridgian age of the member Dl and the Volgian 
age of the members D., D., and D, have been established on the basis 
of ammonite and ostracode fauna (Kubiatowicz ,& Kutek in Wierzbow
ski & aZ. 1978, 1980, 1982; Matyja & Wlerzbowski 1981). 
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Table 2 

Distribution o:f the ostracodes In the barehole cores 

A-'" 

- - -:i~~~~_;;_ 

qo .... u ........ ,""& ..... 
_...u .... {P.1......".1<IP:t. 
~iM{P.I,.,~ 

........... ri ... ~. A 

... ~~(L.I..-& 

... -.,...r. .. (&.1......

.r..~ ....... _ l'Ntlduo-11D." 

~b:t..a...", 

~ (K.IIIIN,,~~N 

_ ...... 'lININ pl."", ~fb_ 

,.,...~~s.J~,..:t. 

"OOU_tM...:.Mt:z pwIIIGt;1:z.n-t<>....,;. 
a.n,-",~"''''~ 0 0 

o 

Drrn,; ...... ~J·u .... ".rUH Cl 0 0 

Grl U_<IJII:1I..-tdoa btnotd~_;'. 

a.UIM~'" Jrilwa. 
1IIIani ... ~IIp. 

"~u..uo..p_ 1Im>M.l 

0 

W4WAl. near TOMASZOW MAZOWIECKI 

0 0 
0 0 0 0 

0 0 

0 0 

0 

0 0 0 

0 

0 0 

0 

0 

0 0 0 0 

0 

7 

T-21. 

0 0 

0 

0 0 0 

0 

0 0 

0 0 0 

0 

0 0 0 

0 

The Neocomian sequence recognized by Lewiilski (1930) in the clay
-pit of the Wllwal brick~yeard· has subsequently been the subject of 
numerous investigations, devoted either to the stratigraphy or to the 
ammonites and associated bryozoans, oysters, lobsters, holothurian scle
rites, ostracodes and foraminifers (LewiiLski 1932; Kobylecki 1948; Lisz
ka 1948; KokoszyilSka 1956; Sztejn 1957, 1967a; Pruszkowski 1962; Col
lins 1969; Witkowski 1969; Pugaczewska1975; Dzik 1975; Kubiatowicz 
1976, 1980; Kubiatowicz & Matyja 1977). 

The lithologicaI sequence has been subdivided by the present author 
into the following eight beds (TeXlt-fig. 4). 

Bed 1 - co~omerate composed of limestone p~Ji!.es" in a marly cement; 
thickness 0.2 m; 

Bed 2 - fine-grained quartz sand with shell de.bris, In its lower part with 
scarce calcareous ooids; thickness 1.2 m; 

Bed 3 - rusty t<> grey coloured clays and siltstones with ferrUginous ooids; 
In the uppermost !part with burrows of the RhizocoTalllum type; thickness 2.0 m; 

Bed 4 - grey sUtstones with a high clay content, fine-grained quartz sand, 
and strl;mks of shell debris, scattered "side.ritic'J nodules; in the lower part scarce 
ferruginous ooids; thickness 2.0 m; 

Bed 5 - the lower .part of the bed i. built of light grey elays, the upper one 
of dark grey clays and sflitstones grading into sUtstones with gIauCQnite; frequent 

Li4IhEIIogy far &ircin-PieOooin borehol"" talken jlram Wier2lboiwSkd & Matyja (in: 
Wieazbow&ki & al. 1978, 19110, 1_>; for BNlost6wka sectlOlll see Text-flg. 2 

1 eIllYl, marly clay.. J marl)" Idltstones, a marlB, marly limestones, • limestones, I lJm.esto
ne. with corbuIidll. 6 Umestonell with ilerpul1ds, 7 OOlitic, organodetrlta.l limestones 
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are thin streaks of shell debris, and "sideritic" nodules which form two distinct 
layers 2.7 ID apa.o:t; in the higher layer, large (1G-40 om) nodules prevail, whiie the 
lower one contains largely small (5-12 cm) ones; 3 m arbove the upper "sideritlc" 
nodules the calcareous nodules appear, up to 60 cm in diameter; thickness 9.0 m; 

Bed 6 - beige ma;cly siltstone with scarce glauconite grains; thickness 0.2 m; 
Bed 7 - black siltstones abounding in shell debris and glauconite; . thickness 

0.6 m; 
BedS - black, brown-yellow siJ.tstones and clays with · a variable amount of 

glauconite; in the upper part there appear limonitic crusts; thiC'kness 3.0 m. 

The conglomerate of Bed 1 commencing the Wqwal sequence, and 
built of yellowish calcareous. pebbles, rests upon yellowish Volgian 
limestones which implies that the pebbles . have . been directly derived 
from tha,t substrate (Kobylecki 1948). In one of the pebbles, an ammo
nite of the family Beriasellidae has been found (professor J. Kutek; 
personal information). This ammonite, described by Pruszkowski (1962) 
and Witlrowski (1969) as N eocomites sp~ is indicative of the Berriasian 
age of the limestones which, after having been eroded, supplied pebbles 
to Bed 1; 

The Bed 2 has not proviided any ammanites. Its "Infravalanginian" 
(Berriasian) age suggested by Lewinski (1930),. seems to be acceptable 
considering indirect sliratigraphic data (Witkowski 1969, Marek & Ra
czyitska 1973a). 

The anunonites of the genera PlatyZenticeras and PoZyptychites. poiht 
to the Lower Valanginian age. of the upper part of · Bed 3 and of the 
entire Bed 4 (Marek & Raczyilska 1979). 

The lowermost part of Bed 5 isknoWIl to contain numerous ammoni
tes, including Saynoceras verrucosum d'Orbigny which is diagnosti<;:al 
for the Upper Valanginian. The upper part of Bed 5, however, contains 
numerous ammonites of the genus Dichotomites. The specimens identi
fied by Witkowski (1969) as Dichotomites bidichotomus Leymerieim
pelled him to accept a Lower Hauterivian age for the interval dis
cu:ssed. Kemper (1978), however, referred these specimens to D; evolutus 
Kemper. The latter species occurs in the crassus Zone, the third one· of 
the five zones distinguished within the Dichotomites Bed.s of Upper 
Valanginian age (Kemper in Kemper & al. 1978). In the Tethyan pro
vince area, where the Upper Valanginian is divided intQ three ammonite 
zones only (verrucosum, trinodosum and callidiscus), the genus Dicho
tomites occurs in the two latter, below the upper boundary of the Va,.. 
langinian (Thieulay 1973). The above data are indicative of the Upper 
Valanginian age 'for the upper part of Bed 5 suggesting that it does 
not extend into the upper ranges of the Upper Valanginian . 

. The Beds 7 an 8 have not provided any ammonites; indirect strati
graphic data suggest that the uppermost part of the Wqwal seqtie~ce 
may belong to the LoweTHauterivian (Marek & Rarczyilski 1973a, 1979). 
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Occun-ence of the ostracodal in tire Val.anplian deposits piel'Ced at D~ 
rowka and Wliademo near TotXl8IIZ6w Mam\Yliecki 

' .. .- _onna - . . 
' .... '!. ... ' r .....-..-: 

~n .. p(u... .. 0 0 0 0 0 o . 0 0 0 

~u .. u.r""'" 0 0 

~ .. ~ 0 .. ~ ... ~ 0 ........... ....- 0 0 

a.~IW"...". o · 0 0 0 0 
~ (P.) IpItoIt 0 --..... 0 0 

~"'..,aMH"'" 0 --""" 0 
~' . *'-'" 0 .,. ........... ,w.-.. 

0 0 0 0 0 0 0 0 0 0 0 0 
~~{ 0 0 0 0 0 0 
1I<o .......... _ I-"!" 0 0 .... ~.~ 0 
.............. (c.}t-1w' 0 0 0 0 lIt........, ............ ---'- 0 0 0 0 0 0 • 0 0 0 0 0 0 
~ ..... , ,,-.. - 0 

~~"':::::. --" 0 
0 0 0 0 0 0 0 0 0 0 

...... -- 0 0 .. ~ .. 0 0 
/JU""~ .....,.,. 0 0 0 0 0 0 0 0 0 0 0 0 0 
_'""~ (10.) w~ 

0 0 0 0 0 0 -_ ...... 0 0 0 0 0 0 0 0 
............. I& ) .oot-W 0 0 
... ~ {& ) -...-u 0 0 0 0 0 
. ...w....cdM (.t. ) ... " 

0 0 • 
"""'''"_ la.) .-...... 0 0 0 0 0 0 0 0 0 0 0 0 . aa..'dz., Ip. 

0 ,..,.~ (Jr.') ,.:...e-
0 0 0 ~.....-.- (Jr., ~...,.,. 

0 ,........ ..... (J'J _ 
0 

. ........ II . } .,. 0 
"':lU .. ~ 0 0 0 0 

-"'" 0 0 0 

'ar4t11' ••• I i l " .;. :;. t ;: ". ~ a' ~ 
,., ~ . .S! •• ~ ........ • :, m. " . 11. 10. H,. It.' ., .. - 'T. ..... , 
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Occurrence of the ostracodes in the Neocomian deposits exposed at Wl!wa! near Tomasz6w Mazowiecki 
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Lithology: a fine- sand, b clays, c sUtstones, d mar!y silstone, e liinestone, 1 ferruginous ooids, a glauconife, h "siderltic" nodules. 
i calcareous nodules, j erosion surface & calcareous pebbles, k shell debris 

Total frequency of ostracodes: 1 - 1-25 specimens, 2 - 26-100 specimens, 3 - 101-200 specimens, 4 - - 201-'::"300 -~ciinen;, 
5 - more than 300 specimens in a sample 

Number of ",""Imens of • definite taxon In a BalI\Ple: 1 - 1--5 specimens, 2 - 6-20 specimens, S - 21--40 specimens, , - 41-
60 specimens,S - more than 60 specimens in a sample 

Marked by an asterisk :is the ostracode assemblage with UProtoctlthere propria emalandensis" 
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WlADIIIRNO ~ D4BROWKA ~ .. r TO:!IIASZOW MAZOWISCKI 

The data on the Valanginian strata penetrated by boreholes at 
Wiaderno and Dllbr6wka will be published separately (Professor S. W. 
Alexandrowicz; peT80nal informatiOn). 

SYSTEMATIC DESCRIPTION 

The presented paleontological descriptions of ,the ostracode species are 
virtually confined ' to brief remarks only, with, the exception of new 
species. 

The classification applied is based mostly on that published by 
Hartman & Puri (1974). The descriptive terminology of features visible 
under' high magnification is adopted from Sylvester"Bradley & Benson 
(1971). 

The abbreviations uaed Bre: a ..,. adult,' - juV'8!1lle, C - complete c/Il"apace, 
LV - left valve, RV - ~ight valve, L - lengtb, B - height, W - Wildth; for 
localltlea: B - Brzoot6wka" W ...:. W"wal, Wd ~ Wladerno, D - DIIbr6wka. 

Ostracodes described are housed at the Institute ' of Paleoblology of the Polish 
Academy of Sciences In Warsaw; abbreviations--are: ZPAL a.XXII for the Upper 
Jurassic ostracodes and ZPAL 'O.XXI for the Lower Cretaceous ostracodes. 

TU UPPBIl roRA88t:c OS'rBACODU '(Plata 1-'0 

Order Podocopida Miiller, 1894 
Suborder PiatyeopaSarS, 1866 

Family Cythere1J1dae San, 1866 
, Genus CYTHERELLA Jones, 1894 

Type species: Cytherina ooota Roemer, 1941 

Cytherella. elonga.ta Donze, i964 
(pI. 1, Fig. 7) 

1914.. q,thcnUo eIo1\Qato n. sp.; DoDZe. pp. lu.,...4Ol, N. 1. J'18I 1--0, 

19n. CIlUa«eUa e~o1lQ'ata Dome: Pokornt. pp. 1&-:tI. Tezt-tlg. Ba~b, PI. 115, Ftp 3-t. 
" " '" 

19T'1. Cyth..,..Ua 8~01lI1at4 Donzej Kubiatowicz. p. ft, PI," I, 1'11:. a. 
Material: Eleveo," variously preRl'ved.. adUlt and juv~e apecimens. 
l>ifn81'l.8ioM (ID mm): 

iW~ ZPAL OXXlIlI L=1.00 H=O.57 

Rema.k •. - ,C<lmpariBOIl with the slmi)ar species, C. "'l""a;;m .. sica OertIl (1959), 
Is made by Pokorn;t (19'13). 

Occu ... ence. - Czechoslovakia: (?)TithOnlan, Mciravia (Pokorn;t 1973). 

Central Poland (Brzost6wka; Barcin-Pl.echcln T_42. T-20): Middle Volglan. 
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Cytherella crassivalvis Pokomy, 1973 
(PI. 1, FliJgs 3--(6) 

1973. Cytheretla cra.sstvatvts sp. n.; Pokorny, pp. 23-24, Text-figs 4-5, PI. 14, Figs 1-3. 

Materiat: Thla:'ty-two, variously preseI'ved, adult and juvenile specimens. 
Dimensions (in mm): 

LV~ ZPAL 0.XXII/3 
LW ZPAL 0.XXII/5 

L=0.96 
0.96 

H=0.52 
0.48 

Remarks. - In the material understudy the male -representatives of C. cras
sivalvis have been found. Compared with the females, the males are lower poster
ioly in lateral view, and narrower in posterior half of the valves in dorsal view 
(cf. PI. 1, Figs 5 and 6). 

Occurrence. - Czechoslovakia: (?)Tithonian, Moravia (Pokorny 1973). 
Central Poland j(Ba.rcin-Piechcin M-66, R-42, R-20, R-27a, T-42): Upper Kim

meridgian to Lower Volgian. 

Genus CYTHERELLOIDEA Alexander, 1929 
Type species: Cythere (Cytherella) wiZliamsoniana Jones, 1894 

Cytherelloidea ornata (Lyubimova, 1955) 
(PI. 1, Figs 1-2) 

1955. CythereUa ornata sp. n.; Lyubimov8l, p. 111. ;PI. 13, Fig. 4a, b, w, g. 
(1) 1973. Cytherenotdsa aff. mandelstami Nealei Pokorny, pp. 28-31, PI. 2, Fig. 2. 

1978. Cytheretlotdea ornata (Lubimova); Permyakova, p. 123, PI. 45, Fig. 4. 
1980. Cytheretta ornata Lubimova; Bielecka Br Styli:, p. 508, PI. 16~, Fig. la-b. 

Material: Eight, mostly well preseI'ved, ad~lt specimens. 
Dimensions (in mm): 

LV~ ZPAL 0.xxIII6 
RV~ ZP AL 0.x.xII17 

_L=0.76 
0.74 

H=0.40 
0.44 

Remarks. - It is very likely that specimen referred by Pokorny to C. aff. man
delstami, displaying paraweberi type of sculpture, belong to C. ornata; it differs 
from the female right valve of C. ornata only in its straight ventral margin, while 
the ventral margin of C. ornata is centrally eoncave. 

Occurrence. - USSR: Volgian, Volga area (near Ulyanovsk) and the Ukraine 
(Lyubimova 1955; Permyakova in Pyatkova & Permyakova 1978). 

Central Poland (Brzost6wka; Barcin-Piechcin R-42): Lower and Middle Volgian. 
It is regarded as tYIPically MiddlePortlandian (=¥iddle Volgian) species in Poland 
(Bielecka & Styk 1980). 

Cytherelloidea sp. 
(PI. 1,F1gs 9 and 12) 

Material: Two, well preserved, adult specimens. 
DimenSions (in mm): 

C~ ZPAL O.XXII/S L=0.82 H=0.44 W=0.28 

Remarks. _ The distinctive shape, consisting of a centraUy situated broad 
depression with two angle-shaped ridges inside it, makes this species unlike any 
other known species of the genus Cytherelloidea.lnsufficient material does not 
allow the establishment of a new species. 

Occurrence. - Central Poland (Barcin-Piechcin T-20): Middle Vo:lgian. 
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Suborder Podoeopa Sars, 1866 
Family Proconoeytheridae Sylvester-Bradley, 1948 
Genus LOPHOCYTHERE Sylvester-Bradley, 1948 

Type species: Cytheridea OBt?!eata J ones & Sherborn, 1888 

Lophocythere cruciata kimmeridgiensis Guyader, 1966 
(PI. 5 Fdg. 18) 

1818. Lophocvth.,.. Cruellltll leimmlri4gi.mII n. Bp.; Guyadart p. "'I, PI. I, Figs_ 1&-20. 
110.. Lophoc1/th.,.. cf. Cf'Uclatll_ OxfOTdiaft4 Lutse; ~elecka 6: 8tyk, p. 314. Text~f1g. 3. 

11 

11'l1. Loj)'hoCl/th.,.. c,.ucimtIJ "immendgtensta Guyader; Blelecka Ir 11' .• . pp. 22'1-22:8, Text-fig. 
8. PI. I', ,.taa lIe-b, na-b, 13a~d. . 

1910. Lophoclfih.re cf"tl:mtll ktmmerldglen.ts Guyaderj -Bielecka a. Styk. p. . IJOD. PI. 18'. 
na. la-b. . 

Ma.terial: !':lve. varioully preserved. adult specimen •. 
Dhnenriom (iD mm): · 

RV'd' ZP AL O.XXIII11 L=O.64 H-0.32 

Occurrence. - Fnmre: Lower Kimmeridgian, Palris Basin (Guyader 1966). 
Central Poland (Barcin-Piechcln J-66): Upper Kimmeridglan; recorded In the 

Lower and UA>ec Klmrneddgian of the Polish Lowland Il!ld In the Lower Kim
meridpan of the NW margins of the Holy Cross Mts (Blelecka &. Sty!< 1966, Ble
lecka &. al. 1976). It Is regarded as typlcaUy Low .... Klmmerldglan speries in Poland 
(Bielecka &. Styk 1980). 

Genus MACRODENTINA Martin, 1940 
Subgenus POLYDENTINA Malz, 1958 

Type species: C!ithrocytheridea? 8teghauBi Klinger, 1955 

Macrodentina (Po!ydentina) irregulariB Pokorny, 1973 
(PI. 2, Figs 3 and 6) 

11'l3. Macr04entlM (Po1.lI(w7Ltina) in-egulan. IP. n.; ~okornt, pp ......... 'I'ezt-flg. It. PL .. 
ne. 4; PI. 1', I'J4 11: !PI. 11. J'igI 1.....1. So . 

Mat«riat: Thlrty-tlve. varloUII,. preserved, adult and juvenile ~. 

Dtnwnakma (iD -mm): 

LVi? ZPAL 0.xxnJ12 L-O.SO H-O.48 

Remark.. - The investigated specimens do not differ In general shape and 
ornamentation from those figured and described by Pokor"y. Hinge of the dght 
valve (PI. 2, Fill. 3), like in the specimen figured by Pokornj- (1973.; PI. 19, Fig. I), 
has a distinct anteromedian element represented by a d"",p and wide socket, 
bordered ventraUy by a thick vallum. 

Occurrence. - Czechoslovakia: (?)Tlthonian, Moravia (pO'korny 1973). 

Central Poland (Barcin-Plechcln M-66, R-42, R-20, R-27a, T-42): Upper Kim
merldglan to Lower Vollian. 

Macrodentina (Polydentina) volgiana Kubiatowicz, 1977 
(pI. 2,Fig. 2) 

It7'1. MaC1'ocknHnCI (Po1l1dentina) 1;101giaftG sp. D.; KU.blatowicz. · p. ea, Pl. " FigI 4--5. ta-d, -.... atuiQ': Ten, varioUsly pruerved, adult· and Juv«nUe specimeos. 
DimcPN&oM (iD mm): . 
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cc! ZP AL 0.XXlI115 L=0.80 H=O.44 W=0.44 

Remarks. -- See Kubiatowicz (1977). 
Occurrence. - Central Poland (Brzost6wka): Middle Volgian. 

Macrodentina (Polydentina) pokornyi sp. n. 
(PI. 2, Figs 4-5 and 7-12) 

Holotype: The specimElll Cc! ZlPALO. XXlI/2a; presented In Pr. 2, F~ 9. 
Type horizon: Middle Volgian (scythtCus ammonite Zone; punctttataef07'mts ostracode Zone). 
Type locality: Brzost6wka in Tomasz6w Mazowiecki,Centtal Polaild. 
Der,tvatton of the name: IDn honour of Professor V. pokorny, Charles University In Prague, 
an outstanding researcher of the Mesozoic ·061Iracodes. 

Diagnosis: Species with variable ornamentation; valve surface reticulate or pitted, 
fossae or pits arranged concentrically along the anterior, ventral and posterior 
margins. Sexual dimorphism distinct. . 
Material: Over a hundred, mostly well Pl"eserved. adult and juvenile specimens. 
Dtmensipn8 (in mm): 

Cc! ZPAL 0.XX1I/22 L=1.00 H=0.58 W=0.48 

Description. - Male carapace elongat~, sub-rectangular in aateral outline, wi~h 
greatest height art the anteriOr caa-dinalangle; valves campres;sed dorso-cenn-ally 
and peripherally along the anterior and posterior margins. In dorsal view moderately 
and flatly swollen, widest posteriorly. The larger left va~ve overlaps the right 
valve all round; both valves similar in shape, Anterior margin symmetrically 
rounded; posterior margin truncated postero-dorsally, and with posterior end 
situated below the valve · mid-height; dorsal mar,gin concave medially with well 
mar'ked posterior carclinaJ.-angle; ventral margin slightly-curved. Dorsal and 
ventral margins sloping slightly posteriorly. Ornamentation variable; valve surface 
reticulate or pitted, fossae' or pits are arranged concentrically along the anterior, 
ventral and posterior margins. The antero-dorsal corner and peripheral zones of 
the valve are smooth. Internal features as for the subgenus (pI. 2, Fig. 7). 

Sexual dimorphism prominent. Compared with the males, the females are 
smaller, higher in proportion to length, narrower in posterior half. of the valves 
in dorsal view, and have triangular lateral outline. 

The juveniles resemble the males more than the females in general shape. 
Variation. - Two forms may be recognized: a reticulate form (pI. 2, Figs 5 

aald8--9, 12) am a pittetd ooe (R. 2, ~ 4 and 10--111). They are defined by 
adult and juvenile specimens with reticulate and pitted valve surfaces, respectively. 
This tyPe of Slmoothing out of the ornamentation is described under the terms of 
"microreticulization" by Liebau (1977). 

There is also some variability displayed in general shape of the male and 
female valves, mainly as regards their length to height ratio (cf. in PI. 2, Figs 10 
and 11). 

Remarks. - The male specimens of the reticulate form of M. (P.) pokornlli 
sp. n. appear to be very' similar, in general shape, to the male s.pecimens of M. (P.) , 
reg'Ularis Pokornj, 197.3,. howeve,r, the ferp,ales of the two species differ markedly. 

Occurrence. - Central Poland (BrzosWwka; Barcin-Piechcin M-66, R-27a, 
T-20, T-24, T-27a): Middle Volgian; the reticulate form of this species occurs only 
in the Midd1e Volgian deposits at Brzost6wka (samples 4-6; see Text-fig. 2) while 
the pitted form occurs in the Middle Volgiandeposits of the Barcin-Piechcin area 
(see Tables 1-2 aIllId Text-fig. 3) a.nJd at BrzostOw'ka (sample 6). . 
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Macrodentina sp. A of Kubiatowicz (1977) 
(pI. 2, Fig. 1) 

Itm. IfllCTodentlM ap. A; KubiatoWla. pp ........ PI .J, _J"1&II 11-11-
lIlatetia.l: ,Twenty. poorly prelerved, adult and juvenUe ~. 
Dtm4matonJ (In mm): 

R'VS ZPAL 0J!iXJIJ23 L-O.80 H-O.44 

Remark •• - See KublatowlC1: (19'17). 
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OCCUTT.,..,.,. - Central Poland (Brzost6wka, Barcln-Piechcln T-27a): Middle 
Volglan. 

Genus CUVILLIERELLA Pokomy, 1971 
Type species: CuviUierella jeani Pokomy, 1971 

Cut>i11iere1la jeani Pokorny, 1971 
(pI. 7, Fig. 8) 

1171. Cu'OWiereUa ~Mm ~. mp.; Poltorn17 pp . .,......., Tut-fi&. I. ' Pl. 1. I1P 1-41. 
1m. c"vau.,-.ua ~n' Pokcmt; Pokomt. pp • .........,. TeZ't..fig. 1'1, PI. I, ".. 4; PL .. 

J'Ip .-
1l1lterla1: Three. fairly well preewved, aduli 1IpeC!JDeM. 
DimenSion' (iD mm): 

RVa ZPAL 0.xxn/24 L,...O.611 . .. .H. .... OAO 

Occurrence. - Czechoslovakia: (?)Tlthonian, Moravia (pokornt 1973). 
Central Poland (Barcin-Piechcin R-42, T-42): Lower Voli\an. 

Genus RECTOCYTHERE Malz, 1958 
Subge:rrus LYDICYTHERE Cbristlensen & Kilenyi, 1970 

Type species: Rectocythere (Lydicythere) .candia Christensen & 
Kilenyi, 1970 

Rectocythere (Lydicythere) .candia Christensen & Kilenyi, 1970 
(pI. 7, Figs 1-2) 

1WlO. RectoCllU.utre (LvdtcvUl..,..) 'C4ndia novo sp.; Cbri:stenHD. &I KlleD11. pp. 1B--i'I. PL f. 
Fig& u-f. 

Material: Four, weil preeer'Ved. adult apectmenl 

Dimenrionl (in mm): 

C!j! ZPAL 0.xxnt25 
Cd ZP AL O.xXIII26 

L~O.46 
0.52 

H=0.28 
0.26 

W=0.24 
0.24 

Occurrence. - Southern Sweden and Denmark: Upper Kimmerldgtan (Chrls
tensen & Kl1~ 19'10). 

Central Poland (Barcln-Plechcln R-42, R-20, M-27a): Upper Klmlneridglim. 

Rectocythere (Lydicythere) rugosa Malz, 1966 
(pI. 6, Figs 1, 2a--c and 3a-b, 4 and 5a-b) 

19811. Hectoctlthcre 1'Ugo.a D; . sp.j Malz, pp . .,...... I'i&5 1-8. 
11n. ~. f'Uga.a Mal.l;. 'POlI:orDt, p .• , PL I. I'1J. 4; Pl. 18. PiCa 1-3; PL 30, i'ig. 11. 
Im. RectoCIlu.ere rug-OM Mal:&i Kubiatowicr:. Po ea. PI. , I'1p s--.3. 
llatarIGI: Twcty-thl'ee, moat:ly wen ~ adult apecimeDI. 
Dimeulon8 (in mm): 



14 

C~ ZPAL 0.XXIV28 
Cc! ZP AL 0.XXIIl29 

W. KUBIATOWICZ 

L=0.52 
0.60 

H=0.32 
0.36 

W=0.28 
0.30 

Variation. - Two distinct forms may be recognized: a pitted form (pI. 6, 
Figs 2a-c and 5a-b) and a smooth one (PI. 6, Figs I, 3a-b and 4). They a're defined 
by specimens with pitted and smooth valve surfaces, respectively. Specimens 
referred to the pitted form of the species have ~apillate pits. While the !papillae 
of sola are sparsly spaced, the papillae of muri are closely ,packed together; it 
seems that interspaces left by the packed together papillae create the foveolae 
(PI. 6, Fig. 2c). In the specimens referred to the smooth form, the papillate pits 
are still present, 'but they are much smaller in sire in comparison with thase 'Of 
the iPitted f·omn (cf. in Pl. 6: Figs 2Jb aJIlld 3b). 

Remarks. - The specimens of the pitted farm 'Of R. (L.) rt~gosa carrespond 
exactly with those figuxedby Pokornj (1973), while specimens 'of the smaoth form 
campare well with those originally desorilbed by MalZ' (1966). 

Occurence. - CzechoSdov.akia - (?)Tithonian, Maravia (PokaTt'TIy 1973); France 
- Lawer Partlandian, ne d'Oleron (Malz 1966). . 

Central Paland (Brzast6wka; Barcin-Piechcin M-66, R-20, R-27a, T-20): Lawer 
and Middle Valgian; the pitted form of this species occurs in the Lower Valgian 
while the smaath form in the Middle Valgian depasits 'Of the Barcin-Piechcin area 
(see Tables 1-2 and Text-fig. 3), the smooth fo~ is also known from the Middle 
Vo!lgian deposits at BTzost6wka (samples 5-6 and 8-9; see Text-fig. 2). 

Genus KENTRODICTYOCYTHERE Donze, 1968 
Type species: Kentrodictyocythere typica Donze, 1968 

Kentrodictyocythere ?reticulocallosa Pokocny, 1973 
(PI. 7, Figs 3-6) 

(?) 1973. Kentrodtctyocythere rettcutocaUosa sp. n.; pokOi'ny, p. 53, PI. 7, Figs 6-'-7; PI. 20, 
Fig. 4. 

MateriaL: Ten, fa,irly well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

LVa ZPAL 0.XXII/35 
RVj ZP AL 0.XXII/36 

L=0.31 
0.27 

H=0.20 
0.16 

Remarks. - The investigated specimens compare well in general shape and 
size with thase of K. reticulocaHasa Pokarny. They differ in ornamentatian, mainly 
in develapment of the "smoath areas". Therefore they can only tentatively be 
referred ta the Pakarny's s~ecies. 

Occurrence. - Central Poland (Barcin-Piechcin M-66, R-42, R-20, R-27a): Upper 
Kimmeridgian ta Lawer Valgian. 

The species K. reticulocaHosa Pokorny is known from the '(?)Tithanian 'Of 
Maravia, Czechaslavakia. 

FamHy Trachyleberididae Sylvester-Bradley, sensu Liebau, 1975 
Subfamily Protocytherinae Lyubimova, 1955 

Genus PROTOCYTHERETriebeI, 1938 
Type species: Cytherina triplicata Roemer, 1840 

Protocythere bisulcata (Sharapova, 1939) 
(PI. 5, Figs 13 and 17) 

1939. Orthonotacythere btsutcata novo sp.; Sharappva, p. 27, Pl. 3, Fig. 31. 
1977. Protocythere aff. ItstuLosa Ljubimova; Kubiatowicz, p. 70, Pl. 2, FillS lIa-d, 10-12. 
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19"18. P1'o~h"'8 bUulcata (Sharapova); Pw1:Dyakov., p . Ill, PI. 'n. ne. 1 ~ 

198D. Prot;ocuthrmr bUutcata (Sharapova); B1e1ecka & Styk, p. ill. PI. 181, :rl&. 3a-'b. 

Mat.rial: Fourty-three, mostly poorly preserved, adUlt and juvenUe spec1mens. 
Dimenrion. (tn mm): 

C~ Z,PAL O.xxnl39 
Od' ZP AL OXXlll40 

L=0.65 
0.96 

H=0.39 
0.53 

W-0.32 
0.46 

Remarks. - Specimens from Poland, attributed to P . bilulcata (Sharapova), 
have been kindly compared by Ik. P. Lyubimova, VN1GRI Institute of Leningrad, 
with the original ' type-material of the species. Dr. P. Lyubimova has confirmed 
the above assignment. 

Occu1Tence. - USSR: Middle VoIglan, Voiga area (near Ulyanovsk and R;ui
byshev), Obchai Syrt, the Ural region, the Ukraine (Lyubimova 1955; Perrnya
kova in Pyatkova & Permyakova 1976). 

Central Poland (Brzos!6wka; Barcin-Piechcin M-66, R-ZO, R-27a, T-4Z, T-20, 
T-27a) : Lower and Middle Volglan; reCorded in the Bononian (-Volgian) of the 
Polish Lowland (Bielecka 1961; Bielecka & Styk lQ63, 1964). It is regarded a. 
typically Lower and Middle Portlandlan (=Lower and Middle Volgian) species in 
Poland (Bieleeka & Styk 1980). 

Genus PLEUROCYTHERE Tr~ebel, 1951 
Subgenus KLENTNICELLA Pokorny, 1973 

Type species: Pleurocythere (K.) klentnicensis Pokorny, 1973 
PZeurocythiere (KZentniceZla) furcata (Bielecks & Styk, 1966) 

(PI. 5, Figs 14 and 16) 

18&8. Pf'otOCVth8,..8 ;furcata n. BP.,; Ble1eck.a " Styk, pp. 381-36Z, Pt. 1, Fig. la-f. 
197ft P1'otocut1&er8 furcata Bt~lI:a et Styli;:; Bte1eckll Ill · al., pp. 221J-....U8. Tut-f1&. 9, PI. 17. 

Flga 1&-4, 2I.-b. 
1910. Protocvth81'O turcata .Bielecka et StYk; Bielecka • Styk. p. SIZ. PI. 18&, Ftg. 5a-c. 
Materlal: Six, moatdy poorly preserved., adUlt specimens. 
Dimenri01l8 (In mm): 

LV,? ZPAL O.XXII/46 L - 0.51 H=O.31 

Remarks. - The :generic interpretation of this s.pecies, referred by Bielecka 
& Styl<(1966) to the genus ~rotoCl/there, seems to be doubtful. General shape, lack 
of dorsal ridge and anterodorsal ear in the left valve, place this species in the 
genu~ PleuroCllthere rather than in Protocilthere. 

Occurrence. - Central Poland (Barcln-Piechcin J-66, R-20): Upper Klmmerld
gian; recorded in the Lower and Upper Kinwnerldglan of the Polish Lowland and 
in the Lower Klmmerldgian of the NW margins of the Holy Cross Mts (Bielecka 
& Styk ·1966, 1968; Bielecka & al. 1976). It is regarded as typically Lower Kim
m .... idgian and the lowest Upper Kirnmerldglan speeles in Poland (Bieleeka & Styk 
1980). 

PlelJ.roctyhere (Klentnicella) kostytsche1Jkaensis (Lyubimova, '1955) 
(PI. 5, Figs 9-12 and 15) 

1'11. Orthonotacll&hHe ko.tubchet>lcaenaia .p . . n.; L)"ublmova, · pp. 91-82, PI. 10, Ft,. Sa-b. 
11ft. p'eurocvth0f'8 (Kl.entn!eeUa) foaulata sp. n.; Pokornt. pp. '12-'13, pt 12, Fig. 1. 
lm. InfaCJ/tlaeT'8 lco,C-UUch81)ka.enri8 (Lublmova); · Permyalr.:ova, p. U8, PI. M, FiI. 1; PI. 65, 

I'll. "-
Imb.Ol.goCtlth..,. ... kO.tlltBcJievkaenna (Lyubimova); J'uller &: Lord, PI. 8 (58), Ftp la-b. 

Za-b, aa-b; Pl. 8 (18), F1g& la-b, Ja-b, ·se-b; Pl. 8 (80), I'ip la-b, ,......, &a-b: PL 8 (62). 
FJaw la-b, Ia-b, la-b. 
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Material: Thirty-nine, variously preserved, adult specimens. 
Dimensions (in mm): 

C!j? ZPAL 0.xXIII41 
C(j ZPAL 0.XXlI/42 

L=0.64 
0.68 

H=0.40 
0.36 

W=0.28 
0.28 

Remarks. - An emended diagnosis of the species Orthonotacythere kostytschev
kaensis Lyubimova has been published recently by Fuller & Lord (1979b) under 
the generiC name of Oligocythereis. It was accompanied by excellent SEM-pictures 
of the holotype of the species and other specimens from the Volga area, whence 
this species was first described !by Lyubimova. Specimens from Poland, attributed 
herein to PLeurocythere (K.) kostytschevkaensis, and those described by Pokorny 
as P. (K.) fosswata (refigured in PI. 5, Fig. J.2), agree with specimens figured by 
Fuller & Lord in . all respects. They are, however, not referred to the genus OUgo
cythereis due to the following features: (1) number of anterior marginal pore
-canals, 19 in the type-species of the genus OHgocythereis (Fig. 290 in Morkhoven 
1963), but only 10-12 in the present species (after the data in Fuller & Lord 1979b, 
Pokorny 1973, and author's observations); (2) shape of the ventral ridge. 

Occurrence. - USSR - Oxfordian to Middle Volgian, Volga area (near Ulya
novsk and S,yzran), Obchai Syrt, Tatar ASSR and the Ukraine (Lyupimova 1955; 
Pennyakova in pyatkova & Permyakova 1978); more recently found in the Upper 
Kimmeridgian and- Lower Volgian at Gorodische near Ulyanovsk (Fuller & Lord 
1979b); Czechoslovakia - (?)Tlthonian, Moravia (Pokorny 1973). 

Central Poland (Barcin-Piechcin M-66, R-42, R-20, R-27a): Upper Kimmeri
dgian to Lower Volgian; recorded in the Lower and Upper Kimmeridgian of the 
Polish Lowland (Bielecka & Styk 1968). 

Subfamily Exophthalmocytherinae Griindel, 1966 
Genus EXOPHTHALMOCYTHERE Triebel, 1951 

Type species: Exophthalmocythere mamillata Triebel, 1951 
Exophthalmocythere fuhrbergensis Steghaus, 1951 

(PI. 7, Fig. 19) 

1951. Exophthalmocythere fuhTbeTgensls n. sp.; Steghaus, p. 22Q, PI. 15, Figs 46--48. 
1969. Exophtha!mocytheTe fuhTbeTgensls Steghaus; Kllenyi, p. 152, PI. 28, Figs 12-13 (her. 

synonymy). 
1978. ExophthaZmocythere fuhTbeTgensls Steghaus; permyakova, p. 157, PI. 71, Fig. 5. 

MateTial: Four, fairly poorly preserved, (?)juvenile specimens. 
Dimenstons (in mm): 

RV (? j) ZPAL O.XXIIl47 L=O.68 H=O.36 

Remarks. - Comparatively small size, and lack of the fifth tubercle on the 
lateral surface, suggest that figured herein specimen of E. fuhrbergensis is a ju
venile one. Internal features not seen because of encrusting sediment. 

Occurrence. - Great Britain - Upper Kimmeridgian, Dorset (Kilenyi 1969); 
. Gennan Federal Republic. - Upper Kimmeridgian, Lower Saxony (Steghaus 1951, 
Schmidt 1955); USSR - Upper Oxfordian to Lower Volgian, Volga area (near 
Ulyanovsk) and the Ukraine (Lyubimova 1955; Permyakova in Pyatkova & Per
myakova 1978); France - Lower Kimmeridgian, Paris Basin (Oertli 1957). 

Central Poland (Barcin-Piechcin J-66, M-42): Upper Kimmeridgian; recorded 
in the Lower and Upper Kimrnerldgian of the Polish Lowland and in the Lower 
Kimmeridgian of the NW margins of the Holy Cross Mts (Bielecka & Styk 1968, 
Bielecka & aZ. 1976). 



UPPER JURASSi[C' AND NEOCOMI:AN OSTRACODES 

Family Cytherideidae Sars, 1925 
Subfamily Schuleridebiae Mandelstam, semu Ne8ile, 1982 

Genus SCHULERIDEA Swartz& Swain, 1946 
Subgenus SCHULERIDEA Swartz & Swain, 1946 

Type species: Schuleridea'acuminata Swartz & Swain, 1946 
Schuleridea (Schuleridea) piechclnen,sis sp. n. 

(Pl.!, Figs 8, 10 and 13, 15a-b and 16) 

19T1. Schtdertdea sp. A; Kubiatowicz, pp. 'lO--'11, Pl. I, F1.gs loa~c, lia~e. 
HolOClIJ)Q: "The apecbnen ca ZPAL O. XoXW'U; presented. in PI. I, Fig. l5a-b. 
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TW8 horizon: Middle .voJ.gtaa (acl/thtcua ammonite zone; punctUataeformis ostracode Zone). 
T1IP6 locaUCII: BrzOet6wka In Tomuz6w Mazowieckl, Central Pola~d. 
Derit7atton of the name: After the locality" of Piechcin. 

Diagnosis: Species with prominent 'eye-tubercle, deep ocuIar~sulcus. 'and sub-central 
bulge. Sexual dimorphism ·pronounced: 
lIIat81ial: J'ifty~three, variously preeerved, adult spec.iI:ilens. 
Dt.nui!nnon. (in mm): 

C~ ZPAL OXXI1I49 
Cd' ZPAL 0,XXII/51 

L ~ 0.74 
0.90 

H~0.54 
0.56 

W~0.46 
0.48 

De.o~«on. - Male carapace elongate, sub-rectangular in lat.eral·outline, With gl.·e'i"test 
he1aJht anterior to. the mid-length. In dorsal view qrlndle-Ihaped With well marked.. bulge 
medially. The. lal'ger left valve overreaches the right valve ,long the entire .per1.phery. 
Anterior marldn broadly rounded; po.stertor margin narrowly rounded, and. with pOlterf.o.r 
end 8ltuated. at the. valve mid-height; domal margin in the left valve vaulted with very 
slight lDdJ.eatlpn of' the ~. cardinal-angle, whlle iD the right valve it 11 a;:traight 
with better marked poftell'1or card1D.a1....agte; ventral marlin aimo. trtraight. There i.s 
a prom1nent eye-tubercle and a deep ocuiar-lulcng iD each valve. Valve surface very finely 
plted. Internal features &I" for the subgenus Schldertdea. 

Sexual dJmOl'pbi8m d1Rlact. compared with the males, the ·femal. are hlIher in pro
portion to IfJlllgt:h.- and smaller iD .sze.. 

Varlabi/l!lI. - It Is displayed in size (the length of LVd': 0.76-0.90 mm;, LV~: 
0.56-0.74 mm), and general shape of the valves, mainly as regards their length 
to height ratio fJ,.Vd': 1.46-;1.60; LV~: 1.31-1.41). 

Remark •• - The new species, Schuleridea (S.) pleehcine1\8i. sp. n., differ. from 
S. eonsobrina PokornY (1973) in having a deep ocular-sulcus, and a prominent 
eye-~bercle in both the right IU\d left valves, (oply in 'the right valve of S. con-
80bti'na), and in being I .... pr In size.' .' 

'Occu1'l'ence. - Central Poland (Brzost6wka; Barcln-piechcin ,M-66,' R-42;' R-27a; 
T-4Z, T-20, T-27a): Low6l' and Middle Volgian. 

Schuleridea ?consobrinaPok()I'I1:Y, 1973 
(pI. I, F~s 11 and 14) 

(f) 1973. Schulendea c~naobrina ·ap. n.; Pok~~ .PP. 'l3-'f8~. Test~:Q..g. 3~J PI. 17. Figs 1--6. 
Mat8r'la1: Three, detached, adult specimens. 
DinuaMkm. (In mm): . ". 

RV'~ ZP AL 0.XXI1I53 L=0.60 H~O.40 

Remark ... - The 1nv;,sti!iated specinien. ,correspond fairly well with the 
original ones of S. consobrlna Pokornt, but richer and better preserved material 
is necessary for a more exact detet'mination. 

Occurrence; - Central Poland (Barem-Plechcln'R-42, T-42): Lower Volgian. 
: The, species S .. consobTina Pakotnt is .known from .th~· (?)Tithonian of·Moravia, 

Czechoslovakia. 

2 
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Subfamily Galliaecytherideinae Andreev & Mandelstam, 1964 
Genus GALLIAECYTHERIDEA Oertli, 1957 

Type species: Galliaecyth:eridea dissimilis Oertli, 1957 
GalZiaecytheridea punctilataeformis (Lyubimova, 1955) 

(PI. 4, Figs 11 and 13-15) 

1955. Palcteocythertdea punctUataeformts sp. n.; Lyubimova, pp. 54-55, PI. 4, Fig. 3a-b. 
1980. GalUaecytheridea puncttlataeformis (Lubimova); Bielecka & Styk, p. 517, PI. 168. 

Fig. la-b. 
Material: Thirty-nine, fakly well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

C~ ZPAL 0.xXII/55 
Cr:! ZP AL OXXIII57 

L=1.l3 
1.31 

H~0.88 
0.85 

W=0.68 
0.72 

Remarks. - Dr. P. Lyubimova, VNIGRI Institute of Leningrad, kindly co m
pared the specimens from Poland with the type-material of G. punctiZatae/ormis 
and confirmed the .above assi.gnment. 

Occurrence. - USSR: Middle Volgian, Volga area (near Ulyanowsk), Obchai 
Syrt and the Ural region (Lyubim.ova 1955). 

Central Poland (Brzost6wka; Barcin-Piechcin T-27a): Middle Volgian; recorded 
in the il\Hd'<iJ.e P<l!rltlan:dian (=MilddJJ.e ,Volgiain) O!f Ibhe PlolIilsh 'LOfWland (Bdelooka 
& Styk 1964, Bielecka 1971, Bielecka in Dembowska 1973). It is regarded as typically 
Middle PortIandian (=Middle Volgian) species in Poland (Bielecka & Styk 1980). 

Galliaecytheridea mandelstami (Lyubirmova, 1955) 
(PI. 5, Figs 4-5) 

1955. Palaeocytherldea mandelstami sp. n.; Lyubimova, pp. 42-43, PI. 4, Fig. 4a-b. 
1978. GaZUaecytheridea mandelstamt (LUbimova); Permyakova, p. 132, PI. SO, Fig. 4. 
Material: Thi['ty, fairly well preserved" adult specimens. 
Dtmensions (in mm): 

Ca ZP AL 0.XX1I/59 L=0.80 H=0.53 W=0.3~ 

Remarks. - Determination of this species has been kindly accepted by its 
original author, Dr. P. Lyubimova of the VNIGRI Institute in Leningrad. 

Occurrence. - USSR: Oxfordian to Lower Volgian, Volga area (near Kuiby
shev), Obchai Syrt and the Ukraine (Lyubimova i955; Permyakova in Pyatkowa 
& Permyakova 1978), 

Central Poland (Brzost6wka; BaTcin-Piechcin R-42, R-20): Lower Vo1gian; re
corded in the Lower and Upper Kimmeridgian of the Polish Lowland (Bielecka 
& Styk 1968). 

Galliaecytheridea monstrata (Lyubimova, 1955) 
(PI. 4, Figs 1.-2) 

1955. Palaeocythertdea monstrata sp. n.; Lyubimova, PI>. 44-45, PL 5, Fig. la-b. W. 

Material: Over two hundred, well preserved, adult and juvenile specimens. 
Dtmensions (in mm): 

Cr:! ZPAL OXXlIl61 L=O.80 H=0.45 W=0.36 

Remarks. - These specimens, referred to G. monstrata, agree with those 
figured by Lyubimova in all respects, except for their smaller size. 
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Occu ..... ,..,.. - USSR: OJdordlan to Upper Klmmerid8fan, VoJ.i:a area (near 
Ulyanovsk) and Tatar ASSR (Lyublmovs 1955). 

Central Poland (BarCln-Plechcln M-20, J-66, M-42, M-27a, M-66, R-20): Upper 
Kimrneridgillil.; .""",,!Ied In the Upper KlmmerldgIaD of the Polish Inwland (Bie
leeka & Styk '1963, U~4; Dqbrowska 1970), r""orted also from the Lower KIm
meridgian (Bieleeks & Styk 1988). 

Galliaecytheridea oolgaemiB (Lyubimova, 1955) 
(pI. 3, Figs 8 and 10) 

19Si. PalaeocutherklH VDlpafiIInN JlaDdelst8m sp. n.; Lyublmova, pp. U-42, PI. 8, rig. ta-b. 
19'13. Parartac". 'OOtl7aemil (Mandelftam £n Lyubimova)i Permyakova: p. 138, R . M. Figs 2--3. 
Ima. GcUltaecSltherlcUa MQG""" (Lyublmovn); FUller • Lord, PI. 6 (.u). )'1gs la-b, Za.J), 

8a-bi PI . • (110), Pill la-b, la-I).. Ia-b. 

Material: Two, well prererved, adult specimen •. 
Dtmen.alom (~ mm): 

LV'!j! ZPAL OXXlIl63 
LV" ZPAL OXXlIl64 

L - 0.64 
0.76 

H - O.39 
0.40 

RemaTk •. - Fuller & Lord (1979a) pubUshed excellent SEM-plctures of G. "o!
gaensis, based on .specimens :from the Volga region whence the species was ori
ginally described. The Investigated specimens agree with those figured by Fuller 
&Lord even In respects of small details of ornamentation. 

OCCUTT. ,..,e. ~ USSR: QJdordian to Lower Volgian, Volga area (near U!yanovsk 
and Sryzan), Tatar ASSR and the Ukraine (Lyubimova 1955'; Permyal!:ova in pyat
kova & Permyakova 1978); more recently found In the UP,Per Klmmeridgian at 
Gorodlsche near Ulyanovsk (FUller &< Lord 19798). 

Central Poland (Barcln-Plechcln M -66): Upper Klmmerldilan. 

GaUiaecytheridea oertlii Chr:istensen & Kilenyi, 1970 
(pt. 3, Figs 1-6) 

u"o. G41liaecyth81'idea OfftIU novo .p.; Cbr1lteDllell • KileDyl, p. fI. Pi 3, 11&. 1a~1. 
JfateTial: Over a hun.d.red, wen prMerVed, adult 8I1d. ,uvenUe 8I)ec:lmens. 
Dtmeneions (In mm): 

C!j! ZPAL 0.XXII/85. . L=O.80 
Ca' ZPAL 0.XXIII89· 0.68 

W=0.32 
0.32 

RemoTk.. - The Investlpted specimens correspond · very well with those of 
G. oeTtlii Ch'istensen & Kilenyi from Scanla, exc'WLtheir ·smalle. si .... and more 
coarsely pitted ornamentation. 

OcouTTence. - Southern Sweden: Upper Klmni;ui'dgia,; (Chrlstensen '& Kilenyl 
1970). . 

Central Poland (Barcin-Plechcln M-66, M-27a, R-42, R-20): Upper Kimmerida1an. 

GaUiaecytheridea inaequalipunctata Biielecka & al., 1976 
{PI. 3, Figs 12-13) 

11'l6. GalUaecSlthericlea t1KuJqua't.puftCtaco Ip. D.; Bie1eCka, BlalZyk: &I stykr p. ~IO, PI. 11, 
I'igs la~, la-b. Ia-d. u-di l'L 11. J'J&s la-b. Ia-b, Ja-c.t, ,,-b. 

1.... GaUta.C1(ther14a4 tna.equUpunctatu B1e1ecka, BlMQ"k M: Btyk: Bi~ .. Styk, p. 518, 
P), 16'1, P'ig. Ja-e. 

Material: Twenty-b, wen preserved. adUlt III)eclmeDl'. 
Dlmendom (in mm) : 



c ~ ZP ALXXII/65 
ca ZP AL 0.XXI/66 

W. ' KUBIATOWICZ 

L=0.73 
0;92 

H=0.47 
0.48 

, ' 

W={).40 
0.44 

Occurrence.- Central Poland (Barcin~Pit'!cll.cin M-20, J -66,M-42, M-66): Upper 
Kimnieridgian;, reported from the J]i>perOxfordian, iind Lower Kimmeridgian of 
the NW margins of the Holy Cross 'Mts(Bielecka ~ al. 1976). It is regarded as 
typically Upper Oxfordian and Lower Kimmeridgian species in Poland (Bielecka 
& Styk 1980). 

Galliaecytheridea raripunctata Bielecka & ' al., 1976 
(PI. 3, Figs 7 and 9) 

1976. Gatuaecythe'ridea raripunctata lip. n.; ' Bielecka" B1IIszyk & Styk, ' p. 221, PI. ' 13, Figs la~d, 
2a-d, 3, 4a-d, 5, 6a-d. ' , ' 

1980. Gattiaecythe1'idea raripunctata Bielecka, Btaiizyk et Styk; Bielecka ' 8. ,Styk, p. 517, 
PI. 168, Fig. 2a-d. 

Material: Fourty-two, welL preserved" adult specimens., 
Dimensions (in mm):" " , " ' 

" LVa ZPAL 0.xxIIl67 L=0.76 H==0.42 

Occurrence. ". Central ' Poland (Barcin-Piechcin J-66, M-42): Upper Kimmerid~. 

gian; reported from the Upper OJdordian and ,Lower Kimmeridgian of NW margins 
of the Holy C'l'OOs Mts (Bieleok:a & a~. 1976). It is regaroed as tytpically Upper 
Oxfordian and Lower ' Kimmeridgian species in Poland (Bielecka & Styk 1980). 

GaUiaecytherideabarcinensis Sp. n. 
(PI. 3, Figs lla-b and 14-19) 

Holotype: The spec1nien c,~ ZlPAL O. XX!I[/69;presented in PI. 3, Fl,g. Ua-b. 
Type hortzon: Lower Volgian (barc£nenBiB ostracode Zone). 
Type locality: Barcin-PiechcJn area (borehole 14-66, depth 49.0 m)" C'.!ntral Poland. 
Derivation Of the name: Aftell.' the 10caUty of Barcin. 

Diagnosis: S,pecies with faint d~ression 'around ocular region. Strongly dimorphic: 
females with obtusely pointed posterior end, situated at valve mid-height; males 
with rounded posterior end, situated above valve mid-height. ' 
Material: About 'a hundred, varlciusly preserved. adult specimenS. 
Dimensions fin ' 'm11'1\. 

C ~ ZP AL 0.XXII/69 
Ca zpAL 0.XXlIl74 

L::'0.62 
" 0.76 

H==0.40 
0;44 

'W=0.32 
0.34 

Description . ...,.. Female carapace angularly-ov.ateinlateral view, witb greatest 
heighf at ' the ' anterior cardinal':angle, compressed · peripherally along the ' anterior 
margins of the valves; in dorsal view lenticular. Tbe larger left valve overlaps the 
right valve all round. Anterior margin symmetiicaily rounded; posterior margin 
truIlCaited dOl1sallly, and 'Mibh .OIbtJusely podrnJted 1P000ter~oo: end sdJtuated at tt:h.e va:lve 
mid-height; dorsal margin straight with, well marked cardinal angles; ventral 
margin slightly curved. Dorsal and ventral'mar,gins tapering posteriorly. There is 
a faint depression around the ocular region which is present in both valves. 

Male carapa'Ce elongate-ovilil, with greatest height at the anterior cardinal
angle; in , dOil'sa[ yiew mod~a:tely andflatliswoll~:n, Wiotiest posteri~IY. Both valves 
similar in size and shape, with a faint depressiona,round tbe ocular: region. Anterior 
margin broadly rounded; posterior margin narrowly rounded, and with posterior 
end situated above the valve mid-height; dorsal margin straight with cardinal 
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angle not well p~onounced; . veutraLmatgm: sligh,tly, curved. Uor.sal and: ,ventral 
margins slightly tapering pos'teriorly. Valve. surfare . finelY .Pitted,~t,-q.f tb.epits 
concentrated centrally. 

Hinge of the right valve has 'fM-.7 den~icles· .,l!.oth ' ante:I:ior}y' ;:andpos,tetiorly; 
the left valve with complementary hinge elements , and en "accornodatiO!r:t ,gr.()oye 
above a hinge bar (pI. 3" rig., 15). 

Variability. - It is seen in lateral outline of the : females. ,Valves with a -pointed 
posterior end and thooe with a less a1cuminate posterior margin c8.nbedistln:guished 
(cf. in PI. 3, Figs 11a and 18, 14 and 16). 

Remarks. - The new sp~cies,G. :)TClrcin,ensis ,sp;,'- n., is closest to G. wolburgi 
minuta (Schmidt, 1955). The two can.beseparated':on subtle but distinct differences 
in shape" i.e. the more evenly roimdedposterior imarginof the males and more 
strongly converging dorsal and ventral , m;argins ' of ,the ,iezP'/iles in ,G. ,-bqrcjnensis. 

Occurrence. - Central Poland (Brzost6wka; Barcin-Piechcin' M~66; R-42, ''H;':20,' 

R-27a, T-42, T-20, T-27a): Lower and Middle Volgian. 

Galliaecythetideap~Zicaesp •. n; 
(pI. 4, Figs 3-10andJ.2) 

1973. Galliaecytheridea div ... sp.; Pokorny, ,p. , .76, ,Pl" .I'1"Ftg.- ,9. 
1977. ?Vernoniellasp. ; Kublatowicz;- ii. 71. 'pCt;" FigS li--2-13, 
Hdlotype; The'SI>eCimert :d!j1 ZPAIL t. X~Iv'f6;;;'preSentect 'in 'PI. 4; :Fl-g.' 8. 
Type horizon; Middle Valgum (scythtcus ammonite ., 2;Q~~: 'barCme,1i1ilB ,~trl!COl1e, 2;ione); 
Type locality: Brzost6wka in Tomasz6w MazowiecJd., Central Poland. 
Derivation Of the name : After the PIlica river. 

Diagnosis: Species with dorsal ' and' veutra.1,' :margiJls~slightly t!l!Pering posteriorly, 
greatest height at anterior cardinal-:-anglE}' at about valve mid-length, rounded 
posterior end being situated below" vaIve' mid;.h1!ight. Sexual dimorphism pro
nounced. 
Material; Over fifty. varioUsly preservedO adultillld juvenile ' speicimens. 
Dimensions (in mm) ; 

C!j1 ZPAL OXXIl76 
RVd' ZPAL 0.XXI/83 

L==0.81 
0.98 

H",,0.50 
O~51 

W=0.44 

Descrip,tion.: - .F,emale· carapace,. ~Jongl;ltej' aI\g:ula:rlyoo:QVate: i11 lateral outline, 
with greatest height at theanterior,cardiI1a~-angle at · apout v:alven:tid..J.ength; 
compressed pedpherally along the anterior margins of the vaives. In dorsa~ view 
moderately and ,flattly swollen, widest., medially. ,The .left valve slightly larger 
than the right. Anterior margin aSYnlmetrically ' rounded; posterior margin slightly 
truncated dorsally, and with rounded posterior end situated below the valve' mid
height. When well preserved, there is a minute anterior and similar postero,.. 
vent raJ. ,Slpine in aidJu[,t specimel!llS 6Al::4. Fig..6).. 'Il1J,ese slPil!lJeB are much more 
prominent in the juvenile speqbnenll. (PI. 4,Fig. 4). Dorsal margin straight with 
well marked anterior cardinal-angle. Ventral margin almost straight. Dorsal and 
ventral margins tapering posteriorly. Valve:surface very finely-pitted or smooth. 
Hinge of the hemimerodont type, in the left valve with a v,ery narrow accomoda
tion groove above a hinge.,bar (pI. 4, Fig. 3). Muscle.-scar form the usual pattern 
seen in the genus. 

Sexua,l dimorphism prominent; Compared wtith the females, the males beiJng 
more elongate and larger. 

The juveniles (PI. 4, Fig. · 4) res.emble 'the males more than the females in 
general sl:lape. 

Variability ; ...-:- It is displayed in, size, and shape., of the .valve.s, mainly as 
regards their length to height ;ratio (cf. in 'PI. 4, Figs 6 and 8). 
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Remarks. - The new species, GaZliaecytheridea pilicae sp. n., bears some 
external similarity to G. compressa described by Christens en & Kilenyi (1970) from 
the Portland Beds of Dorset, but differs significantly from the latter in dorsal 
view. The specimen figured by Pokornj as GalZiaecytheridea sp. seems to represent 
the female right valve 'Of this species. 

Occurrence. - Central Poland (Brzost6w.ka; Barcin-Piechcin M-66, T-42, T-20, 
T-27a): Lower and Middle Volgian. 

Galliaecytheridea sp. 1 
(pI. 5, Figs 1-3) 

Material: Five. variously preserved. adult specimens.' 
Dimension8 (in mm): 

Ca ZPAL 0.xxIIJ91 
LVa ZPAL OXXIII92 

L=0.81 
0.79 

H=O.48 
. 0.48 

W=0.42 

Remarks. - The mid-central concavity, coarsely pitted ornamentation" and 
asymmetrically acuminate posterior margin of the valves, make this species unlike 
any hitherto. described species of the genus Galliaecytheridea. The scarcity of the 
material under study does not allow the establishement of a new species. 

Occurrence. - Cen/tral PolaJIlid ~t6wka; Barcin-PieCIhciin Mo-66): Lawer 
Volgian to the lowest Middle Volgian . • 

GaZliaecytheridea sp. 2 
(pI. 5, Figs 6-8) 

Material: TWelve. variously preserved. adult and juvenile specimens. 
Dimensions (in mm): 

LVa ZPAL 0.XXIIJ94 
RVa ZP AL OXXII/95 

L=0.88 
0.85 

H';'~0.60 
0.56 

Remarks. - The adult specimens can be distinguished from ·the female speci
mens of G. piZicae sp. n. by their more angular lateral outline and more coarsely 
pitted ornamentation. 

Occurrence. - Central Poland (Brzost6wka; Barcin-Piechcin M-66): Lower 
Volgian. 

? Galliaecytheridea sp. 
(pI. 7, Figs 15 and 18) . . 

Material: TWenty. poorly preserved • . specimens . . 
Dimensions (in mm) : 

C(?a) ZPAL 0.XXIII9'7 L=0.76 H=0.44 W=0.36 

Remarks. - The investigated specimens in their external appearance resemble 
representatives of the genus GaZZiaecytheridea. Their internal features are poorly 
seen due to the' state of preservation. Therefore, they are only tentatively referred 
to the genus GaZZiaecytheridea. 

Occurrence. - Central Poland (BrzostOwka; Barcin-Piechcin M-66, R-42, R-20): 
Lower Volgian. 
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Genus MEROCYT HERE Oertli, 1957 
Type species: CZithrocytheridea plena Schmidt, 1954 

Merocythere plena pauciperjorata Donze, 1960 
(PI. 1, Fig. 17) 
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1960. Amphicythere? (Merocythere) plena pauctperforata n •. subsp.; Donze, pp. 24-:15, Pl 6, 
Figs 70--'13. 

1977. Amphicythere? (Merocythere) plena pauctperforata Donze; Kubiatowicz, p. 69, PI. I, 
Figs 7, Ba-c, 9. 

Matenal: Thirty-six, mostly poorly preserved, adult and juvenile specimens. 
Dimensions (in mm): 

RV5j? ZPAL 0.xxIII48 L=O.65 H=O.39 

Remarks. - See Kubiatowicz (1977). 
Occurrence. - France: Lower Portlandian, Ile d'Oleron (Donze. 1960). 
Central Poland (Brzost6wka; Barcin-Piechcin T-27a): Middle Volgian. 

Family Cytherurldae Miiller, 1894 
Genus EUCYTHERURA Miiller, 1894 

Type species: Cythere compZexa Brady, 1867 

Material: A single valve. 
Dimensions (in mm): 

Eucytherura sp. 
(PI. 7, Fig. 16a-b) 

RVa ZPAL 0.X.XIII104 L=0.36· H=0.18 

Remarks. - The specimen figured here which. is referred to Eucytherura, is 
closely comparable with the right valve of E. soror Pokorny (1973; PI.· S. Fig. 7) 
from the (?)Tithonian of Moravia, but has a dorsal ridge with only one antero
ventral1y directed branch (in E.soror, two such branches are present). SEM-exam
ination . shows that its valve surface is covered with polygonal fossae having 
papillate sola. 

Occurrence. - Centraf Poland (Barcin-Piechcin R-42): Upper Kimmeridgian. 

Genus PARANOTACYTHERE Bassiouni, 1974 
Subgenus UNICOST A Bassiouni, 1974 

Type species:Paranotacythere nealei Bassiouni, 1974 

Paranotacythere (Unicosta) rimosa (Martin, 1940) 
(PI. 7, Fig. 11) 

1940. Orthonotacythere nmosa n. sp.; Martin, p. 335, PI. 6, Figs 84-86. 
1974. Paranotacythere (Unicosta) rimosa (Martin); Bassiouni, pp. 68--{19, !PI. 13, Figs 4-5 

(here synonYmY). . . . 
1975. OrthonotacytheTe nmosii. Martin; BJ.elecka, p.. 372, PI. 14, Fig. 7. 
1977. Paranotacythere (Unicoirta) 7jmosa (Mar1;IJi); Kubiatowicz, p. 71, PI • . 2, Fig. 1. 
1980. Paranotacythere (UniCosta) rimosa (Martin); Bielecka & Styk, p. i14,PI. 170, Fig. 6. 

Material: SiX, poorly preserved; adult specimens. 
Dimen"ions (in mm): 
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LVa ZPALO.XXIIlI03 L=0.51 H=0.27 

Occurrence. - This species is known from the" "Pur'beckian" deposits of 
Sweden, Southern England, German Federal Republic, G~rman .Democratic Republic 
and France (Bassiouni 1974). 

Central Poland (Brzost6wka): Middle Volgian; recorded in the uppermost 
Middle. Portlandian and the lowest Upper :portlandian of the ?oHsh Lowland (Bie
lecka i975, 1978; Bielecka & Styk 1980). 

Genus CYTHEROPTERON Sars, 1866 
Typem>ecies~ Cythere latissima Norman, 1865 

Cytheropteron sp. 
(p(:'7, 'Figs 9 and 12) 

Matertal: Two, fairly well preserved; aduU specimens. 
Dtmenstons .. (in.' mm):. 

LVilZPAL 0.XXII/99 =1).48 H=:=O.28 

Remarks. - The investigated specimens bear external similarity to C. bispi
nosum crassum (Schmidt 195,4) from the Lower Kimmeridgian of G.F .R., but have 
only one laterally directed . spine. 

Occurrence . ...-..., .Central Poland (Bar:cin-;Pie?hcin R~20): Upper Kimmeridgian. 

Genus PROCYTHEROPTERON Lyubimova, 1955 
Type speCies: Procytheropteron obesum Lyubimova, 1955 

Procytheropteron ?brodiei (Jones, 1894) 
(pI. 7, Fig. 7) 

(?) 1694. Cytheropteron brodtet sp .. nov;; Jones, p. 167. PI. 9, Fig. 13. 
19'17. Procytheropteron ex gIr. brodtet (Jones); Kubiatowicz, p. 72, PI. I, Figs 3a-b, 4---41. 

Mateiti.il: FourtElen, ' poorly' 'preserved, ~dult and' juveriile '. spEiclineris. 
DtmenstoriB (in mm) ~ 

LVII? ZPAL O.XXII/IOO 

Remarks. - See KUbiatowicz (1977). 

L=0.56 H==-0.36 

Occurrence. Central Poland (Brzost6wka; Barcin-Piechcin T-27a): Middle 
V()lgian. 

The species P. brodiei (Jones) is known from the Cinder and Purbeck Beds 
of Sou.thern England. 

Genus M~TACYTHEROPTERON OertU, 1957 
Type species:, Metacytheropteron elegans Oertli, 1957 

Metacytheropt~rort sp . . A of ,:pok:o:rny (11)73) 
(pI. 7, Fiss 10 and 13) ' . . 

1973. Metacytheropteron sp. n.; Aj; Pokorny, pp. 91-92, Text-figs 41, 42, 42a; Plo 13, Fig. 3. 
Matertal: TWelve, variously Pl.'elil!i!'ved, adult specimens, · 
Di menstons (in mm),: 

C~ ZPAL 0.XXII/101 
LVo- ZPAL O:XXIIlt02 

L=0.46 
0.53 

H=0.25 
0.26 

W=0~21 

pcc'1,£rrence. · .. ~ · Cz'echoslo~~kia: (?)Tithoriian,¥oravia (pokorny 1973). 
Central Poland (Brzost6wka; Barcfn:-Plech,ein ,M-66,T-012); Lower: and Middli;! 

Volgian. 
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FamilY"Bythocytheridae Sars, 1866 
Genus BYTHOCERATINA Hornibrook, 1952 

TyPe species: Bythoceratina mestayerae 'Hornibrook, 1962 

Bythoceratina sp. 
(pI. 7, Figs 14 and 17) 

Matertat: . E~ght., variously pr.esel"ved. IIpeclmenll. 
Dimensions (in mm): 

RVa ZPAL 0.XXIlIl05 L=O.66 H=0.34 
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Remarks. - The investigated specimens differ from that illustrated by ,Po
korny (1973; PI. 12, Fig. 4) as Bythoceratina sp. A in their larger size and, shape 
of the ventral part of the: valves. 

Occ'Urren~e. - Central Poland (B.arcin~Piechcin M-42, ,: M-66" R:-20): Upper 
Kimmeridgian. 

THE NJl:OCOMIAN OSTRACODES (plates 8-20) 

Order PodocopidaMiiller, 1894 
Sub.brder' Phltycop~ Sars, i 866 

Family Cytherellid~~ Sars, 1866 
GenusCYTHERELLA Jones, 1894, 

Type species: Cytherinci 'ovata (Roemer, 1841) 
Cytherella pilicae sp. n. 

(PI. 8, Figs 1-2, 3a-h and 4,6-7) 

195'1.' 'Cytheretta staringt Veen;&itejn,p.254. Pl. 12, Fig. 104a-c. 
1960. Cytheretta ovata (Roemer); Malecki, pp. 101-102. 

Hototype: The specl.meilClj? - zpAt: O;xxlIli1;presented IhPI. 8, Fig. 3a-b. 
Type horizon: Lower Valanginian (aube180nensis ostracode Zone). 
Type tocattty: Wljwal near Tomasz6w Mazowieckl, Cen,tral Poland. 
Derivation of tliirname: After t~e: Piiica rivet. ' 

Diagnosis: Right valve with' ~nevenlY rounded posterior margin being cut away in 
its postero-ventral part; Both' right and, left valves with shallow, loIigitudinal 
depression , below dorsal margin: .Sexual dimol1phism pronounced. 
Materiat: Oyer three, hundred, well preserved, adult and juvenile, specimens. 
Dtmen.Vtons (in , mm): ' 

Clj1 ZPAL O.XXI/1 
RV 0" ZPAL 0.xxIl4 
(?o") RVj ZP AL 0.XXIl5 
RVj ZPAL 0.XX1/6 

L=0,87 
0.92 
0.88 
0.72 

H=0.54 
0.52 
0.48 
0:48 

W=0.42 

Pescription. - Female carapace regularly ovate in lateral view; moder~tely 
and flatly swollen in dorsal view, widest posteriorly. It has the greatest height 
at ' about mid-length where the dorsal margin of the right valve forms "peak", In 
the left valve the greatest height lies ~t approxima.tely two-thiTds of the length 
from anterior end. ' The right valve overlaps the left one along ' the entire free 
margiri. Anterior margin broadly rounded; weakly rimmed in " the left valve. 
Posterior margin ' unevenly rounded in ' the tight valve being cut away in its 
postero-ventral part, evenly rounded in the left valve. Ventral margin almost 
straight. There is a very shallow, >longitudinal, depression below the dorsal margin, 
present in both valves. Valve surface smooth. Internal features as ' for the "genus. 
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Cytherelloidea sp. 
(PI. 9, Figs 1-2) 

1960. Cytheretlotdea subgoodtandensts Vanderpool subsp.; Maleckl, p, 103,: Pt HI, Fig. 5. 

Matertat: . Four, well preserved,. juve.n1le specimens. 
Dtmen8toh~ (in mm): 

LVj ZPAL 0.XXI/13 
RVj Zl? AL XXI/14 

L=0.56 
0:44 

H=0.32 
0.28 

Remarks. ~ The . investigated specimeris differ from those of. Cytherelloidea 
sttbgoo.dlandensis Vanderpool (1933) as well as C, nealei sp. n, in sha.pe of the 
dOlI'sa,l r~b,al[JJd : the coarOOly.· .birelj;iCiUJl.ate.orna:tneIIlItatioo.~ey~ar to be very 
similar in rib-pattern and ornamentation to specimens of C. rehbergensis Barten
stein & Brand (1959). To make more exact determination further research based 
on more complete material is necessary. In the samples under study only juvenile 
specimens have been found. The specimen figured by Malecki (1960) is also a 
juvenile. 

Occurrence. - Central Poland (W~wal): Lower Valanginian. 

Suborder Podocopa Sars, 1866 
SuperfamiIyBairdiacea Sars, 1888 

Family Bairdiidae Sars, 1888 
Genus BAIRDIA M'Coy, 1844 

Type species: Bairdia curtus~'Coy, 1844 

Bairdia Sp. 
(PI. 8, Fig. 9) 

(?) 1960. Batrdia 8Ubdet~otdea (MUnster); Malecki, pp; 103---104; PI. 17, Fig. 2a-b. 

Matertat: Three, well preserved, juvenile specimens. 
Dimensions (in mm): 

LVj ZBALO.XX:{1l5 L=0.67 H=0.40 

Remarks. - The investigated specimens are most probably juveniles of tthe 
species, which . adults were referrer;i to the Teriiary . !;pecies Bairdia su.bdeZtoidea 
(Mililster) by Jl4alec.ki (1960). In yiew: of theif)riun,atlirity 'and the limited material 
any detailed cdIIliParisons ate oia lit tie vhlue,. but assignment . to .B\8ubdeitoidea 
is diffiCult to be accepted, 

Occurren~e .. - Central Poland {WQwal):Lower Valanginian. 

Superfamily. Cypridaeea Baird. -1845 
Family CandonidaeKaufmann, 1900 

Genus PARACYPRiS Sars; 1866 
Type species: Paracyprispolita Sars, 1866 

Paracypris eZegans sp. n~ 
(PI, 8, Fi$S 8~b and 10) 

19611 • . Paracypits stUqua(J6nes); Malecki, p', l04,Pl. "16, Fig. 2a-b. 
Hototype: The specimen Ca ZiPAL. O. XXlI/16; presented In PL 8,Fig. Ba-b. 
Type horizon:. Upper Valanginian (a~barBonensiB ostracode· ,Zone). 
Type tocaUty: W!iwal near Tomasz6w 'Mazowiecki. Central Poland. 
Dertvation Of the nama: Latin elegans - elegant; referring to the general appe:ifance. 
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lack the postero-ventral node and hence the connection between the supra-ventral 
and posterior ribs is very weak. ' 

The juveniles resemble adult males more than females in the basic pattern of 
sculpture (PI. 8, Fig. 15). 

Variabitity. ~ It is displayed in size, and general shape of the female valves, 
mainly as regards .their length to height ratio (cf. in PI. 9, Figs 4a and 5). 

Remarks. .:...-. ·Thenew species, Cytherelloidea nealei ,sp. n., was previously 
assigned to C. subgoodlandensis by S2Jtejn (1957), who gave the length of specimens 
as 0.61--0.83 mm. Co~aratively small specimens (length of females and ' maIes 
respectively: 0.55-0.61 and 0.63--0.68 mm) Malecki (1960)redescribed as C. sub
goodlandensis while large ones (only length of females was given: 0.73-0.83 mm) 

.... H 

0.35 
o 

a, 0 

o 
o 

L 

Fdg.5 

Size dispersion 'diagram of the right valves for juvenide and adult specimens of 
CythereZloidea nealei &11>. 1tl.(ZPAL 0.XXIlI83-215) 

identified as C. wiZZiamsoniana. These two species are attributed herein to C. nealei. 
The specimens ['efer·red by Malecki to C; wiUiamsoniana are considered to be the 
females, while those referred to C. subgoodlandensis to be the males and juveniles 
of the penultimate-instar of the new species (see Text-fig. 5). The new erected 
species may be distinguished from C. subgoodlandensis Vanderpool (1933) as well 
as from C. williamsoniana (Jones, 1849) by the presence of the sub-dorsal rib, and 
reticulate ornamentation. The speciesC. neaZei' seems to 'be closely related to 
C. ovata Weber. In a detailed study by :Bettenstaedt (1958) and later by Neale (1973), 
it was ShOWlll how C. ovataevd1ved ~aut the Hauterlivian 'by way of var1ous, 
subspecies to the Upper' Hauterivian and Lower Barremian species of C. pulchra 
Neale. The s:pecies C. nealei is closest to C. ovata ovata ' and to C. ovata subsp. A 
(cf. Neale .1978, PI. 1, !Fig. 9; Bartenstein & Oertli '1975, iFI. 2, Fig. 1). It may be 
distinguished from both subspecies by the course of the sUlb-dorsal rib which is 
sub-parallel tb the dorsal. margin' in C. nealei but directed antero-ventrally in 
C. ovata ovata and C. ovata subsp. A. The reticulate ornamentation suggests 
a Tethyan affinity (see Neale 1973, IP. 177) for C. nealei. 

Occurrence. - Central Poland (WIilWlM, Wiaderno): Dower and . Upper Valan
ginian. 
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Cytherelloidea sp. 
(PI. 9, Figs 1-2) 

1960. Cytheretlotdea subgoodtandensts Vanderpool subsp.; Maleckl, p. ' 103, Pt HI, .. Fig. 5. 

Matertat: . Four, well preserved,. juve.n1le specimens. 
Dtmen8toh~ (in mm): 

LVj ZPAL 0.XXI/13 
RVj Zl? AL XXI/14 

L=0.56 
0:44 

H=0.32 
0.28 

Remarks. ~ The . investigated specimeris differ from those of. Cytherelloidea 
sttbgoo.dlandensis Vanderpool (1933) as well as C, nealei sp. n, in sha.pe of the 
dOlI'sa,l r~b,al[JJd : the coarOOly.· .birelj;iCiUJl.ate.orna:tneIIlItatioo.~ey~ar to be very 
similar in rib-pattern and ornamentation to specimens of C. rehbergensis Barten
stein & Brand (1959). To make more exact determination further research based 
on more complete material is necessary. In the samples under study only juvenile 
specimens have been found. The specimen figured by Malecki (1960) is also a 
juvenile. 

Occurrence. - Central Poland (W~wal): Lower Valanginian. 

Suborder Podocopa Sars, 1866 
SuperfamiIyBairdiacea Sars, 1888 

Family Bairdiidae Sars, 1888 
Genus BAIRDIA M'Coy, 1844 

Type species: Bairdia cuTtusM'Coy, 1844 

Bairdia Sp. 
(PI. 8, Fig. 9) 

(?) 1960. Batrdia 8Ubdet~otdea (MUnster); Malecki, pp; 103---104; PI. 17, Fig. 2a-b. 

Matertat: Three, well preserved, juvenile specimens. 
Dimensions (in mm): 

LVj ZBALO.XXII15 L=0.67 H=0.40 

Remarks. - The investigated specimens are most probably juveniles of tthe 
species, which . adults were referrer;i to the Teriiary . !;pecies Bairdia su.bdeZtoidea 
(Mililster) by Jl4alec.ki (1960). In yiew: of theif)riun,atlirity 'and the limited material 
any detailed cdIIliParisons ate oia lit tie ""hlue, but as,signment. to .B.8ubdeitotdea 
is diffiCult to be accepted. 

Occurrence. - CeIitr~l Poland {Wllwal):Lower Valanginian. 

Superfamily. Cypridaeea Baird. -1845 
Family CandonidaeKaufmann, 1900 

Genus PARACYPRiS Sars; 1866 
TyPe species: Paracyprispolita Sars, 1866 

Paracypris eZegans sp. n~ 
(PI, 8, Fi$S 8~b and 10) 

19611 • . Paracypits stUqua(J6nes); Malecki, p', l04,Pl. "16, Fig. 2a-b. 
Hototype: The specimen Ca ZiPAL. O. XXlI/16; presented In PL 8,Fig. Ba-b. 
Type horizon:. Upper Valanginian (a~barBonensiB ostracode· ,Zone). 
Type tocaUty: W!iwal near Tomasz6w 'Mazowiecki. Central Poland. 
Dertvation Of the nama: Latin elegans - elegant; referring to the general appe:ifance. 
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Diagnosis: Species strongly drawn out posteriorly, forming an acute posterior end, 
and having the greatest width at one-·quarter length from anterior end. 
Matertat: Twenty-nine, mOBUy. well 'preserved, aduit and' juvenile specimens. 
Dimensions (in mm): 

Ca zpAL O.XXI/16 L=0.72 W=O.22 

Description. - Carapace strongly elongate, sub-triangular in lateral outline. 
Greatest height and width at one-quarter the length from the anterior end. The 
left valve . somewhat larger than the right,. overlapping the latter a,long its antero
-dorsal part. Anterior margin broadly rounded,forming a marked cardinal angle 
with the strongly sloping dorsal margill. Posterior margin drawn out, forming an 
acute posterior end; postero-dorsal cardinal angle well marked. Dorsal margin 
straight, ventral margin sinuate. Valve s~rface smooth. Marginal zone crossed 
anteriorly by 11.......,12 thick, marginal pore-canals which branch distally. Hinge-struc
ture ap.d muscle-scar pattern as for the genus. 

Sexual dimorphism . not ascertained. 
The juveniles are essentially similar to the adults in lateral outline. 
Remarks. - The new species, Paracypris elegans sp. n., compares well with 

P. anterorotunda Griindel (1966), known from the Albian of G.D.R., but is more 
strongly drawn out and sUmmer posteriarly. It can be easi!J.y distinguished from 
P. siZiqua Jones & Hinde by its concave ventral margin and broadly rounded 
anterior margin. 

Occurrence. - Central Poland cWllwal, Wiaderno, ~'br6wka): Lower and 
Upper Valanginiari. 

GenusPQNTOCYPRELLA Lyubimova, 1955 
Type species: Cythere (Bairdia) harrisiana Jones, 1849 

PontocypreZla elongata sp. n. 
(PI. 8, Figs 11 and 13) 

1960. Stenocypris haTri8lana (Jones); Maleckf" pp. 104-105, PI. 18, Fig. 3a-b . 
.fIototype: The specimen LVe ZPAL 0.. xXv18; pr.ej!lented in PI. 8, Fig. 13. 
Type horizon: Lower' Valanginlan (aUber80nenstB ostracode Zone). 
Type locality: Wllwal near TomllBZ6i1v MazoWiecikl, Central PolaDd. 
Derivation of the name: Latin el0nl1atuB - prolonged; referring to the great length In 
proportion to height. 

Diagnosis: An elongate species with posterior end situated at one-third of height. 
Material.: ThlrtE!ell.. Well.pt~ved. ad\llt and juvenile specimens. 
Dtmenston8 ~ (in mm): 

t,Va ZPAL 0.XXI/18 
RlVa ZPALOXXI/19 

L=0.84 
0;76 

H=0.36 
0.30 

DescTiption. - Valves elongate, almost equally iriflated . laterally. The left 
valve slightly larger than right, both similar in shape. ~G.reatestheight anterior 
of the mid-lEmgth; height less th~m half the length. Anterior :~ margin uneverily 
rounded, bel.ngmore elongated . in its tipper half; .posterior margin pointed ventra'By, 
posterior end situated at one-third Of the height. Dorsal margin weakly arched, 
sloping down more steeply postei-iorly thananteriorly; ventral margin sligh~ly 
sinuate. Valve SJUll"Iface smooth, ~ adollllt, lIl1fUOOle-scar pattern :not seen. 
Marginal zone broad anteriorly, less so posteriorly. Marginal pore-canals straight, 
fairly numerous. 

Sexual dimorphism not ascertained. 
The juveniles are similar to the adults in lateral outline. 
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Remarks. - The new s.pecies, Pontocyprella e~ongata Sp,. n., is closely allied 
to P. harrisiana (Jones, 1894); known from the Middle and Upper AI·bian of England, 
G.D.R. and G.F.R.; but differs in being more elongate and less acutely pointed 
postero-ventrally. 

Occurrence. - Central Poland (Wllwal): Lower and Upper Valanginian. 

?PontocypreZla sp. 
(PI. 8, Fig. 5) 

Matertal: Two, fakly poorly preserved, specimens. 
Dimensions (in mm): 

C(?a) ZP AL 0.xXII20 L=0.76 - H=0.36 W=0.22 

Remarks. - The investigated specimens in their general external appearance 
are most similar to members of the genus Pontocyprella. Internal features not 
seen. 

Occurrence. - Central Poland (Wllwal): Upper Valanginian. 

Superfamily Cytheracea Baird, 1850 
Family Cytheridae Baird, 1850 

Genus DOLOCYTHERE Mertens, 1956 
Type species: Dolocythere rara Mertens, 1956 

Dolocythere dimorphica sp. n. 
(PI. 10, Figs 4-5, 8a-b and 9, 13a-b) 

Holotype: The specimen CO' ZPAL O. XXII25; presented in Pl. 10, Fig. Sa-b. 
Type horizin: Upper Valanginian(aubersonensis ostracode Zone). 
Type locality: Wqwal near Tomasz6w Mazowiecki, Central Poland. 
Derivation -of the name: A reference to strongly dimorphic nature of the species. 

Diagnosis: A reticulate, strongly sexually dimorphic species. Females sub-quadrate, 
while males sub-triangular in lateral outline. 
Material: Over a hundred; well preserved, adult specimellll. 
Dimensions (in mm): 

Cr:!' ZPAL 0.X1XI/25 
LVSj? ZPAL 0.XXI/21 

L=0.36 
0.32 

H=0.19 
0.16 

W=0.19 

Description. - Female carapace sUlb-quadrate in lateral outline, flatly swollen 
in dorsal view. Valves peripherally compressed along the anterior and iPostero
-ventral margins; similar in shape and size. Anterior margin broadly rounded; 
posterior margin narrowly rounded in the left valve, but obtusely pointed dorsally 
in the right valve; dorsal and ventral margins straight and sUlbparallel. 

Male carapace elongate, sub-triangular in lateral outline; flatly swollen in 
dorsal view. Greatest height at one-quarter the length from the anterior end. 
Valves peripherally compressed along the anterior and postero-ventral margins; 
similar in shape and size. Anterior margin broadly rounded, posterior margin more 
narrowly so; dorsal and ventral margins straight, converging towards the posterior 
end. 

Valve surface delicately reticulate, sola of the fossae are very finely pitted 
(PI. 10, Fig. 13b).Marginal zone relatively broad, being crossed anteriorly by 8-9, 
and posteriorly by 5, straight marginal pore-canals. Hinge-structure and muscle
-scar pattern as for the genus. 
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Remarks. r- The new species, DoZocythere dimorphica sp. n., is unlikely to be 
confused with any hitherto described species of the genus. 

Occurrence. - Central PolaJr.ld(W~wal, Wiadel'llliO): Lower md Upper Valoo
ginian. 

DoZocythere punctata sp. n. 
(PI. 10, Figs 1-3 and 6a-b) 

Hototype: The specimen Ca ZP.AJ... o. 'XXI/31; presented in Plo 11\, Fig. Sa-b. 
Type hOTizon: Upper Valangl.nian (aubeT80nensts ostracode Zone). 
Type tocattty: Wllwal near Tomasz6w Mazowiecki, Central 'Poland. 
DeTtvatton Of the name: La~in punctum - a small pit; referring to the type ot ornamen
tation. 

Diagnosis: Species with distinct fringe at anterior margin, punctate valve-surface, 
and sub-quadrate lateral outline .. 
MateTtat: Over sixty, well preserved, adult specimens. 
Dtmensions (in mm): 

Ca ZP AL O.XXI/31 L=0.32 H=0.16 W=0.,15 

Description. - Carapace sub-quadrate in lateral outline; fusi-form in dorsal 
view, widest posteriorly. The left valve somewhat larger than the right" over
lapping the latter along its postero-dorsal and antero-ventral !parts. The right and 
left valves similar in shape, peripherally compressed along their anterior margins 
and less · distictly so along their posterior mar,gins. Anterior margin broadly 
rounded; rimmed with a rlblet, and with a distinct fringe, i.e. a plate-like pro
longation of the anterior margin; posterior margin narrowly round~d. Dorsal 
margin straight, 'VIeIrlJt[-am margin lSiiruuous,;bdtIh mal'gins ,tatperiJng s'lighrtly lPOSter-ioXlly. 
Va'lvesurface punctate, and with riblets developed between the punctae (PI. 10, 
Fig. 6a). Marginal zone relatively broad, ,being crossed anteriorly by 10, and 
posteriorly by 6, straight marginal pore-canals. Hinge-structure and muscle-scar 
pattern as for the genus. 

Sexual dtmorphism not ascertained. 
Remarks. - The new species, DoZocythere punctata sp. n., is most similar to 

D. rara Mertens (1956), but differs in considerably smaller size and punctated 
orn.attnentaltiion ~e lairt;er ~ is retwlate), an1Id' in !dorsad view. 

Occurrence. - Central Poland (W~wal, Wiaderno, D~br6wka): Lower and Upper 
Valanginian. 

DbZocythere ?longa Griindel, 1966 
(PI. 10, Figs 7, 10-11 and 12a-b) 

(?) 196.6. DotocytheTe tonga n. sp.; Gr11ndeU, p. 24, PI. 3, Figs 30-31. 
Matea-tat: Over a hundred, well Pd"eserved, adult and juvenile specimens. 
Dtmensions (in mm): 

C ~ ZP AL 0.xXI/27 
RVd' ZPAL 0.XXI/30 

L=0.40 
0.42 

H=0.24 
0.24 

W=0.24 

Remarks. - The male specimen figured in PI. 10, Fig. 1:1 appears to be very 
similar, in general shape, to the holotype of DoZocythere longa GriindeI. It differs 
mainly in its smaller size and pitted ornament (specimenlS of D. Zonga are reti
culate). More complete comparisons of Polish and the type-specimens are difficult 
to make since only male specimens of D. longa are figured in Griindel's original 
paper. 
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Occurrence. - Central Poland (Wlilwal, Wiaderno, Dlilbr6wka): Lower and Upper 
Valanginian. 

The species D. longa . Griindel is known from the Lower Hauterivian .0fGerman 
Democratic Republic. 

Family Progonocytheridae Sylvester-Bradley, 1948 
Genus NEOCYTHERE Mertens, 1956 

Subgenus PHYSOCYTHEREKaye, 1963 
Type specieS: Cythere Zingenensis Mertens, 1956 

N eocythere (Physocythere) tumida sp. n. 
(pI. 9, Figs7,8a~ and 10, 12a-b) 

Holotype: The specimen. C!j? ZPAL. O. XJm:{37;presented in J:>.l. Il, Frg. Sa-c. 
Type horizon: Lower Valanglnian (aubersonenBis oiItracode Zone). 
Type locaUty: Wllwal near Tomasz6w Mazowiecki, Central Poland. 
Dertvatton of the name: Latin tumtdus - sWollen; referring to the centro-Iateral iumidity. 

Diagnosis: An elongate species, markedly tumid centra-laterally. Valve surface 
covered with 9-11 concentric rdlblets, smoothed out in dorsal part of valves. Sexual 
dimorphism pronounced. 
Matertal: Thirty-two, well preserved, adult and juvenile specimens. 
Dtmenswns (in mm): 

C!j? ZPAL 0.XXIl37 L=0.66 H=0.39 W=0.45 
LVr;f ZPAL 0.XXI/40 0.69 0.39 

Description. -Female carapace elongate, triangular in lateral outline, markedly 
tumid centro-Iaterally and flattened vent-rally. Greatest height at one-third the 
length from the anterior end; greatest width about mid-length. The left valve 
slightly laxger than !l'ight, overlapping the .right valve along the entire free maTgin. 
A:n!terLor margin gently rounded;postexioc mal'gimI fail"lly narOiWly r01.LIJJded. Dorsa:! 
and ventral ma,r,gins straight, strongly converging towards the posterior end. Valve 
surface covered with 9-11coneentric r·1blets which are smoothed out ID the do'rs-al 
part of the valves. Marginal zone relatively bro,ad, Ibeing cross·ed anteriorly by 8, 
and posteriorly by 3, short and straight marginalpo,re-canals . Hinge-structure as 
for the subgenus (PI. 9, Fig. 10). Muscle-scar pattern consists of a vertical row of 
four oval scars and an oval scar inJront ·of them. 

Sexual dimorphism pronounced. The males are slimmer than the females in 
dorsal view and lower in . lateral view. 

The juveniles closely resemble the males in shape. 
Remarks. - The centro-Iaterally swollen valves make Neocythere (Physocythe

re) twmida sp. n. dissimilar to, known species of the subgenus. The only co,mparable 
species is N. (P.) elongat-aof . Colin (1974),recorded in .the .upper Ceeomanian of 
Portugal and France. The present species is similar to N. (P.) elongata in dorsal 
view, but in' lateral view tends to be Io,wer, ~rid lacks marginal spines at the 
postero-ventral margin. 

Occurrence. - Central PoLand (Wilwa~; Wiademo): 'Ul(lper Berriasian to the 
lowest Upper Valanginian. 

Genus ACROCYTHERE Neale, 1960 
Type species: Orthonotacyther.e ha'I,Lt~r~viana ,Bartenstein, 1956 

ACTocythereasperci bonze, 1965 
(PI. IQ, 'Figs ' 14~15) 

1965. AcrocytheTe . aBpera n, sp.; Doilze: llP , 9~95, Pt ~ Figs 42--45~ 
Material: Twenty,fairly weiJ. preserved, adult and juvenile spilclmE!I1s 
Dtmensions (in mm): 
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LVa ZPAL 0.xxl/41 
RVa ZPAL O.XXI/42 

L=0.38 
0.36 

H=0.22 
0.20 
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Remarks. - The investigated specimens agree with specimens originally figured 
by Donze (1965) in all respects, except for their slightly smaller size. 

Occurrence. - France: lowest Valanginian, Ardeche (Donze 1965). 

Central Poland (Wllwal, Wiaderno): Lower Valanginian to the lowest Upper 
Valanginian. 

Genus HEKISTOCYTHERE Bate, 1969 
Type species: Hekistocythere venosa Bate, 1969 

Hekistocythere tenuis (Donze, 1965) 
(PI. 9, Ftigs 6a~b, 9 and 11) 

1985. PS6udobythocythere? tenuis n. sp.; Donze, pp. 95---$, PI. 2, Figs 46-49. 
Materlat: Over seventy, well preserved, adult and juvenile specimens. 

Dimensions (in mm): 

RV!j? ZPAL 0.XXIl43 
LVrJ ZPAL 0.xxI/45 

L=0.36 
0.45 

H=0.24 
0.27 

Remarks. - In the material under study, hinge-structure in the right valve 
is made up -of divided terminal elements, which are !part of the selvage, and 
a median element which is crenulate at both ends (PI. ,9, Fig. 11). In the type
-species of the genus Hekistocythere (as defined by Bate 1969, p. 430, Fig. 17) all 
the above mentioned elements are smooth. It should be pointed out, however, that 
the crenulation in the investigated specimens .is only discernable on perfectly 
preserved material. 

Occurrence. - France: lowest Valanginian, Ardeche (Donze 1965). 
Central Poland (Wllwal, Wiaderno): Upper Berriasian to the lowest Upper 

Valanginian. 

Family Trachyleberididae Sylvester-Bradley, sensu Liebau, 1975 
Subfamily Protocytherinae Lyubimova, 1955 

Genus PROTOCYTHERE Trielbel, 1938 
Type species: Cytherina triplicata Roemer, 1840 

Protocythere hechti Triebel, 1938 
(PI. 12, Figs 7-8) 

1938a. Protocythere hechtt n. sp.; Triebe~, p. 189, PI. 1, Figs 11~16. 
1966. Protocythere hechtt Triebel; Gtril.ndel, p. 26, (PI. 4, 1!'ig. '1 (here synonymy). 
1966. Protocythere hechtt Triebel; Oertll, NI. 111~112, PI. 11, Figs 52--113. 
19'15. Hechticythere hechti (Triebel); Bartensteln & Oertll, p. 13, PI. 3, Fig. 13. 
1978. Protocythere hechtt Triebel; Ne.ale, p. 338, /PI. a, Fig. 8. 

Materiat: Sixty-nine, well preserved, adult specimens. 
Dimenswns (in mm).: 

LV!j?ZPALO.XXI/46 
LVrJ ZPAL 0.XXI/47 

L=0.66 
0.76 

H=O.43 
0.43 

Remarks. -For comment on the genus Hechticythere, see Liebau (1975, p. 379). 

Occurrence . . :-""",. Great Britain - Hauterivian, Yorkshire (Neale 1978); German 
Democratic RepUlblic - Hauterivian, West Mecklenburg (Griindel 1966); German 
Federal Republic - Upper Valanginian to Barremian" Lower Saxony, Heligoland 

3 
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(Triebel 1938a, Kemper 19711, Bartenstein & Oertli 1975); France - Lower Haute
rivian, Paris Basin (Grosdidier 1964); Switzerland - Hauterivian, the Jura Mts 
(Oertli 1966). 

Central Poland (Wqwal, Wiaderno): Upper Valang.inian; !recorded in the 
Upper Valanginian and Lower HauteTivian of. the Polish Lowland (Sztejn 1968, 
1969). 

Protocythere tomaszowiensis Sztejn, 19.57 
(PI. 11, Figs 7, 9 and 13) 

1957. Protocythere tomaszowiensls Jlj. sp.; Sztejn, pp. 259-260, Pl. 15, Fig. 115a-c. 
Materi aL: Over fifty, vati'Ously Pl"eserved, adult andjuvenUe specimens. 
Dimensions (in mm): 

C'i? ZPAL 0.~I/48 
RVa' ZP AL 0.XXI/49 
LVj ZPAL 0.XXI/50 

L=0.76 
0.82 
0.57 

H=0.47 
0.44 
0.38 

W=0.43 

Remarks. - The species Protocythere tomaszowiensis, with its anteriorly in
flated valves and highly reduced coarse-sculpture, is similar to P. obsoleta Pokorny 
(1973) frOlm the (?)Upper Tithonian of Moravia; h9Wever, it differs distinctly in its 
lateral outline. 

Occurrence. - Central Poland (Wqwal, Wiaderno): Upper l3erriasian to .Lower 
Valanginian. 

Protocyth'ere helvetica Oertli, 1966 
(Text-fig. 9 and PI. 13, · Figs 1 and 2a~b, 3a----b and 4a--'<b, 5a-"':b and 

6-7) 

1966. Protocythere helvettca n . sp.; oertU, p. 107, PI. 3, Figs 22-26, 27a-c, 2Sa-c, 29. 
1976 •. Protocythere helvetica oertU; KUbiatowicz, pp. 122-123, Text-fig. 2H, PI. I, Figs 10, 

lla-b, 12-14; PI. 5, Fig. la-b. 
MateriaL: Over four hundred, well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

LVa' ZPAL 0.XXI/54. 
LVa' ZPAL 0.XXI/53 

L=0.96 
0.91 

H=0.54 
0.52 

Variation. - Three forms may ,be recognized: a reticulate form, a bireticulate 
form and a smooth one. They refer to the adult specimens of P. heZvetica; the 
juvenile specimens are very rare in the material studied, and have been found 
only in samples yielding adult specimens of the reticulate and bireticulate forms 
of the .species. 
- The reticulate form (PI; 13; Figs 1,.--.2) is defined by those specimens in which 
the valve surface is ornamented with polygonal fossae having smooth sola or 
occupied by amoeba-like shaped protuberances (PI. 13, Fig. 2b). 
- Thebireticulate form (pI. 13, Figs 3-4) is defined rby those specimens 1Il which 
the valve surface iJS omamented with poligonal fossae which all sola are occupied 
by amoeba-like shaped protuberances(pl. !l3, Figs 3b and 4b). The protuberance is 
situated in the centre of each solum, while its extensions are thick enough they 
divide the fossae into 4 to 8 pits. Detailed eXamination of fossae under the SEM 
revealed that some fossae are also papillate (PI. 13, Fig. 3b). 
- The smooth fO([";lll (PI.. 13, Figs 5-7) is defined by slPecimens with almost enUrely 
smooth valve surface, except for the postero-dorsal and ventral lParts which are 
pitted, and by . specimens with a very finely pitted valve surface (PI. 13, Fig. 5b). 

This ornamental variability seems to be ecologically controlled. 
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Remarks. - 8,pecimens from Poland, referred to. the reticulate form of P.heZ
vetica, co.rrespond well with tho.se o.riginally figured by Oertli fro.m the Jura Mts. 

Occurrence. - German Federa:l Republic - Upper Vaaa!lllgiJnian (=Ober Va
lendis 1-2), Lo.wer Saxo.ny (Bartenstein & Brand ,1951, Oertli 1966); FTance ~ 
Upper Berriasian to. Lower Valanginian, Alpes de Haute-Pro.vence (Do.nze 1976); 
Swit2Jerland - Lo.wer Valanginian, the Jura Mts (Oertli 1966, Do.nze in Do.nze & 
Thieulo.y 1975); So.uthern 8,pain - Upper Berriasian (Do.nze 19717). 

Central Po.land (W~wa~, Wiaderno, iD~br6wka): UlPper Berriasian to. Upper Va
langinian; the reticulate form o.f this species o.CCurS in the Upper Berriasian and 
Lo.wer Valangiman deposits at W~wal (samples 2-11; see Text-figs 4 a.nd 9) and 
in the Lower Valanginian depo.sits in the Wiaderno. bo.reho.le (depth 215.6-210.6 m; 
see Table 3), the bireticulate form occurs in the lo.west Upper Valanginian depo.sits 
at W~wa~ (sample 12), while the smo.o.th fo.rm appears in the Upper Valanginian 
depo.sits at W~wal (sam,ples 13-22) as well as in the Wiaderno (depth 209.3-204.5 m) 
and DIlbr6wka (depth 143.9-136.8 m; see Table 3) bo.reholes . 

. Protocythere sp. A of DOh"Ze, 1975 
(Pt 11, Figs 14 and 15a-'b) 

196ib. Protocythere propria emslandensis Bad. et Burrl; sztejn, pp. 256-25'7, PI. 2, Figs Pa-b. 
lOa-b. 

19'75a. Protocythere sp. A; Donze, Po 104, PI. 1, Figs 21-23. 

Material: A single adult and three juvenile specimens, all well preserved. 
Dimenstons (in mm): 

Ca' ZPAL 0.XXI/59 
LVj ZP AL 0.XXI!60 

L=1.06 
0.84 

H=0.62 
0.60 

W=0.56 

Remarks. - The investi~ted specimens are identical with these referred by 
Sztejn to. Pro.to.Cyt.here pro.pria emsZandensis, as well as tho.se described by Donze 
as . Proto.cyt1J,ere gp. A. They differ fro.m the original specimens. of P. pro.pria 
emslandensis Bartenstein & Burri (1954), kno.wn from the Upper Berriasian o.f 
Switzerland and -Germany, in shape of the ventral rib, which o.verreaches ventral 
margin in P. pro.pria emsZandensis while it fo.llo.WS ventral margin in Proto.cythere 
sp. A. 

Occurrence. - France: Lo.wer and Upper Berriasian" Haute-Pro.vence (Do.nze 
1975a). 

Central Po.land (W~wal): Upper Berriasian; reco.rded in the Upper Berriasian 
o.f the Po.lish Lowland (Sztejn, ·1967b, 1968, 1969; Dmo.ch 19718>.. It is regarded as 
ty,pically Upper Berriasian species o.f the Po.lish Lowland (Sztejnin Marek & Ra
czyilska 1973a). 

Protocythere lewinskii Kubiatowicz, 1976 
(Text-fig. 9 and Pt 12, Figs 9-10 and 13) 

19'76. Protocythere Zewtnsldi sp. n; Kubiatowicz, pp. 124--12'7, Text-fig. I, Text-fig. 2A-F; 
Pl. 2, Figs la-c, 2a-d, 3-4; PI. 3., Figs 1-.'1, 4a-b, 5, 6a-b; PI. 4, Fags i, 2a-c, 3a-b, 4-6: 
PI. 6, Figs 1-'6. 

Material: Over four hundred, well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

RVa' ZP AL 0.XX1/61 
RV(j" ZP AL 0.XOCIl62 

L=1.02 
0.98 

H=0.52 
0.49 

Variation. - Two forms may be recognized: forma lewinskii (pI. 12, Fig. 9) 
and forma bireticulata (PI. 12, Figs 10 and 13); they both were described previously 
(Kubiatowicz ·1976). This variability seems to be ecologically controlled. 
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Occurrence. - Central Poland (Wllwal, Wiaderno, Dllbrowka): Lower and Upper 
Valanginian; forma lewinskii of this species occurs in the Lower Valanginian 
deposits at Wllwal (samples 4-12; see Text-figs 4 and 9) and in the Lower Va
langinian deposits in the Wiaderno borehole (depth 215.6--210.6 m; ~e Table 3), 
while forma biTeticulata iJS recorded in the Upper ValangiJnian deposits at Wllwal 
(samlPles 12-17) as well as in the Wiaderno (depth 207.7 m) and Dllbr6wka (depth 
143.0-136.8 m; see Table 3) boreholes. 

Protocythere vonvalensis Kubiatowicz, 1976 
(Text-fig. 9 and PI. 12 Figs 15-~17) 

1976. Protoeythere vonvalensis sp. n.; Kubiatowicz, pp. 123-124, Text-fig. 2G, PI. I, Figs la-e, 
2, 3a-b, _ 4a-b, 5-8. 

Matertat: Over elghty, vadously preserved, adult and juvenile specimens. 
Dimensions (in mm): 

RVa' ZP AL 0.XXI/65 
RVa' ZP AL 0.XXI/64 

L=0.80 
0.84 

H=0.44 
0.44 

Variation. - Two forms may be recognized: a coarsely pitted form, defined 
by adult specimens with coarsely pitted valve surface and a short median rib 
(PI. 12, Fi~s 15-!l6), and a finely pitted one, defined by adult specimens with 
finely pit ted valve suria'ce and lo.nger median db GP!. 12, Fig. 17). The juvenile 
specimeDlS, laClki.ng rJ/b.s, exhibit very slight variation din ,the COOI1SenesS of pj,tIting. 
This variability seems to be ecologically controlled. 

Remarks. - See Kubiatowicz (1976). 
Occurrence. - Central Poland (Wllwal, Wiaderno): Upper Berriasian to Lower 

Valanginian; the coarsely pitted form of this species occurs in the Upper Berriasian 
to Lower Valanginian deposits at Wllwal (samples 2-8; see Text-ftgs 4 and 9) and 
in the Lower Valanginian deposits in the Wiaderno borehole (depth 215.6-214.7 m; 
see Table 3), while the finely; pitted form is recorded in the Lower Valanginian 
deposits at Wllwal (samples 4--<10) and in the Wiaderno borehole (depth 214.7-
213;0 m) . 

Protocythere sztejnae sp. n. 
(PI. 11, Figs 1~2, 3a-b and 4, 10-11) 

Rototype: The specimen C~ ZPAL o. ;XXI/66; presented in .. PI. 11, Fig. 3a-b. 
Type horizon: Lower Valanginian (aubersonensis ostracode Zone). 
Type toeatity: Wllwai near Tomasz6w Mazowieeki, Central Poland. 
Derivation Of the name: In honour of Dr. Janina Sztejn, Geological Survey of Poland; 
Warsaw, who described the first oostracodes from Wllwal. 

Diagnosis: Species with rectangular lateral outline, smooth valve surface., and 
muscle scar-node elongated postero-dorsally. Sexual dimorphism pronounced. 
Materiat: Over thirty, WeIr preserved, adult specimens .. 
Dimensions (in mm): 

C~ ZPAL.0.XXIl66 
RV~ZP AL 0.XXI/69 
RVa' ZPAL O.XXI/71 

L=0.69 
0.66 
0.69 

H=0.43 
0.38 
0.40 

W=0.38 

Description. - Female carapace rectangular in lateral outline, peripherally 
compressed along the anterior and posterior margins, swollen ventro-Iaterally; 
spindle-shaped in dorsal view. The left and right valves differ slightly in shape. 
The left valve, having a very dLstinct anterior hinge-ear, ove!l"la,ps the right valve 
an · round. Anterior margin of both valves biroadly rounded; posterior margin 
obtusely pointed .dorsally in. the left valve, but more centrally so in the right 
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valve. DO'l'sal and ventrail. ma'l"gins swaight and · 5ubparalleI. Valve sculpture 
confined to dorsal rib, following the dorsal margin, and muscle-scar node elongated 
postero-dorsally. 'Valve surface smooth. Hinge in the r~ht valve with 6 bi/fid 
denticles both anteriorly and posteriorly, and with crenulate median groove (PI. 11, 
Fig. 11); the left valve with complementary hinge elements (PI. 1,1, Fig. 10). Muscle
-scar pattern typical for the genus. 

Sexual dimo.rphism pronounced, the males being more elongate than the 
females. 

Remarks. - .The rectangular .lateral outline, reduced and subdued ribbing, 
make Protocythere sztejnae sp. n. dissimilar to the known species of the genus. 

Occurrence. - Central Poland(W~wal, Wiaderno): Lower Valanginian. 

Protocytl'tere wiadernoensis sp. u. 
(PI. 11, Figs 5-6, 8a-1b and 12) 

Holotype: The specimen C~ ZPAL G. XXI/'12; presElllted in PI. 11, Fig. Sa-b. 
Type horizon: Lower Valanginian (aubersonenBts rnitracode Zone). 
Type locality: Wllwal near Tomasz6w Mazowieckl, Central Poland. 
Derivation of the name: After the locality of Wiaderno. 

Diagnosis: Species with sub-triangular lateral. outline, convex dorsal rib, and 
subdued median rib. Sexual dimorphism pronounced. 
Material: Twenty, well preserved, adult and juvenile specimens. 
Dimenstons (in mm): 

C!j1 ZP AL 0.X:XII72 
RVd' ZP AL 0.XXII74 

L~0.76 
0.80 

H=0.47 
0.41 

W=0.44 

Description. -Female carapace sub-triangular in lateral outline, peripherally 
compressed along the anterior and · .posterior margins,' evenly inflated laterally; 
spindle-shaped in dorsal view. Greatest height at - one-third the len:gthfrom the 
anterior ' end: The larger left Valve with a,nteri<iT hinge,...ear, it overlaps the right 
valve all round. Anterior margin of ,both valves broadly rounded; posterior margin 
rounded in the left valve, while in the tight valve it is sharply truncated postero
-dorsallYi and with posterio-rendsituatedbelow the valve mid-height .. Dorsal and 
ventral margins straight, both converging towards. the posterior end. Valve sculpture 
.confined to weakly convex dorsal-rib, and very short median-rib . which merges 
anteriorly withthemuscle~sc.ar node. Valve surface smooth .. Hinge~stru'cture and 
muscle-scar pattern as for 'the genus (pI. :11; Fig. '12). 

Sexual dimorphism pronounced, ' the males being more . elongate than ,the 
females. 

The juveniles resemble the males more than females in later outline. 
Remarks. - The new species, Protocythere wiadernoensis sp. n., in its general 

shape compares well with P. ? gondronensis of Donz:e (1964) from the type Berr
iasian strata, ibut differs significantly in lateral and dorsal views. 

Occurrence.- Central Poland (WEl-wal): Lower Valanginian. 

Protocythere sp. 
(PI. 12, Fig. 14) 

Material: Ten, variously ~eserved, adult speclimens. 
Dimensions (in mm): 

RVa ZP AL 0.x~IJ36 L=O.90 H=0.4:6 

Remarks. - The investigated specimens differ from those of Protocythere 
hechti Triebel in being more inflated in the muscle-scar node region, and in having 
straight dorsal and median ribs. 

Occurrence . . - Central Poland (W~wal): Upper Berriasian to Lower Valan
ginian. 
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Genus MANDOCYTHERE Griindel, 1964 
Subgenus COST ACYTHERE Griindel, 1966 

Type species: Protocythere granifera Grosdidier, 1964 
Mandocythere (Costacythere) frankei (Triebel, 1938) 

(PI. 14, Figs 10a-c and 11) 

1938a. Protocythere franket n. sp.; Triebel, p. 192, · PI. a, Figs 23-26. 
1960. Protocythere frankei Triebe1; Neale, p. 211, PI. 2, Fig. IBa-b. 
1966. Mandocythsrs (Co8tacythsre) frankst frankei (Triebel); Oertli, p. 117, PI. 5, Fig. 47 (hsre 

synonymy)., 
1966. Mandocythere (Co8tacythere) franket ford(mensts (Neale); GrUndel, p. 29, PI. 14, Fig. 13. 
1969. Mandocythere (Co8tacythere) franksi frankei (Triebel); Sztejn, p. 253, PI. 3, Figs 4-5. 
1972. Mandocythere (Co8tacythers) frankst (Triebel); Geroch Br al.; ' PI. 52, Fig. 1. 
1971i. Mandocythere (Co8tacythers) franksJ franks' (Tdebe1); Bartenstein & Oertli, p. 12, 

PI. 3, Fig. U~ 
1978. Mandocllthsre franksi franket Triebe1; Neale, p. 338, PI. 3, Fig. 9. 
MateTial: Over two hundred., well presa.-ved; IIdult and juvenile specimens. 
Dimension8 (in mm): 

LV~ ZPAL -0.XXI/77 . L=0.72 H=0.44 
LVr:! ZPAL 0.XXI178 0.88 0.52 

Remarks. - IThe investigated specimens are identical with those referre~t by 
Neale (1960) as well as Griindel (1966) to Mandocythere (Costacythere) frankei for
donensis (Neale). The most obvious difference between M. - (C.) frankei . fordonensis 
and the nominate subspecies M. (C.) frankei frankei lies .in the pitting (Neale 1962, 
p. 443), which is f·iner and denser in the fO'l'lIller sublij)eCies . . 

In the material under study, these SiPecimens are accompanied by smoothed 
out specimens of Protocythere helvetica as well as by finely pitted specimens of 
Pseudoprotocythere aubersonensis (see Text-figs 4 and 9). It is suggest therefore, 
that M. (C.) frankei fordonensisis only an ecova'l'iant of M. (C.) frankei frankei. 

OccuTrence. -'- Great Britain - Lower · Hauterivian, Yorkshire (Neale 19'78); 
German Democratic Republic - Lower Haut-erivian, West Mecklenburg (Griindel 
1966); German Federal Republic - Upper · Valanginian to Lower Hauterivian, 
Lower Saxony (Bartenstein & Brand 1951, Kemper 1971), and Lower Hauterivian 
or lowermost Upper Hauterivian, Heligoland ,(Bartertsteip: & Oertli 1975); France -
Upper Valanginian to Lower Hauterivian, ,Alpes de Haute-Provence; Paris Basin 
(Grosdidier 1964, Donze 1976); Switzerland - Upper Valanginian to Lower Haute
rivian, the Jura Mts (Oertli 1966). 

Central Poland (Wllwal, ;Wiaderno, Dll'br6wka): Upper Valanginian; recorded in 
the U.pper Valanginian and Lower Hauterivian of the iPolish Lowland, as well as 
in the Upper Valanginian of the southern part of the Carpathian Foredeep (Sztejn 
1976b, tl968, 1969; 'Geroch & al. 1972). 

Genus PSEUDOPROTOCYTHERE Oertli, 1966 
Type species: Pseudoprotocythere aubersonensis Oertli, 1966 

Pseudoprotocythereaubersonensis Oertli, 1966 
(Text-fig. 9 and PI. 12, Figs 1-6, 11-12 and 18) 

1966. P8el.ldoprotocythere al.lbersonensis n. &p.; Oertll, pp. 122--124, PI. '1, Figs 7~. 

Material: Over four hundred, well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

RV r:! ZP AL 0.x.xI/82 
RV r:! ZP AL 0.XXI/83 

L=0.85 
0.77 

H=0.42 
0.38 

Variation. - Two forms may be recognized: a coarsely pitted form (PI. L2, 
Figs 3-4 and 1'1), with a coarsely pitted valve surface and a short median rib; 
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finely pitted one (pI. 12" Figs 5-6, 12 and ,18), with a finely pitted valve surface, 
longer median rib, and relatively smaller in size. They refer to the adult specimens 
. of P. au,bersonensis; the juvenile specimens dis!Play only slight variation .in coar
seness of pitting (PI. 12, Figs 1-2). This variability seems to be ecologkally 
controlled. 

Remarks. - Specimens from Poland, referred to the coarsely pitted form of 
P. au,bersonensis, are identical with those originally figured as "gedru,ngene Va
rietiit" of the species by Oel"ltli (1966, PI. 7, F4fIs 84--86). 

Occu,rrence. - Switzerland - Lower and Upper Valanginian, the Jura Mts 
(Oertli 1966); Southern Spain - Upper Berriasian (Donze 1977). 

Central Poland (Wllwal, Wiaderno, Dll-br6w1lGa): Upper Berriasian to Upper 
Valanginian; the coarsely pitted form of this species occurs in the Upper Ber.riasian 
to the lowest Upper Valanginian deposits at W~wal (samples 2-12; see Text-figs 
4 and 9) and in the Lower Valanginian deposits in the Wiaderno ,borehole (depth 
214.7-209.3 m; see Table 3), while the finely pitted form is recorded in the Upper 
Valanginian deposits at WQwal (samples 12-22) and in the WiadeTllo (depth 209.01-
207.7 m) and DIlbr6wka (depth 142.0-438.6 m; see Table 3)boreholes. 

Subfamily Exophthabnocytherinae Griindel, 1966 
Genus EXOPHTHALMOCYTHERETriebel, 1938 

Type species: Exophthalmocythere mamillata Triebel, 1938 
Exophthalmocythereinsignis Donze, 1965 

(pI. 14, Fig. la-.b) 

1965. Exophthalmocythere i1l8ignts n. sp:; Donze, p .• 99, PI. 2, Figs 27-32. 

Materia': Four, fairly well preserved, adult specimens. 
Dimenstons (in mm): 

LVa ZPAL 0.XXI/86 V=0.58 H=0.33 

Occu,rrence. - France - lowest Valanginian, Arcieche (Donze 1965); Southern 
Spain - Upper Berriasian (Donze 1977). 

Central Poland (W~wal): Lower VaHmginian. 

Genus PAREXOPH1'HALMOCYTHERE Oer1ili, 1959 
Type species; Parexophthalmocythere rodewaldensis Bartenstein & 

Brand,1959 
Parexophthalmocythere hispida (Malecki, 1960) 

(Taxt-fig. 9 and PI. 14, Figs 5, 7-9) 

1980. Exophthatmocythere htsptda n. sp.; Malecki, pp. 117-llB,PI. 1B, Fig. la-c, 
Material: Fifty. well preserved, adult and juvenUe specimens; many of them partly dam·aged. 
Dimenstons (in mm): . 

RVa ZP AL 0.xxV89 L=0.72 H=0.40 

Variation. - Two forms may be recogni?ed: a pitted form (PI. 14, Fig. 9), 
with a pitted valve surface; a smooth one (pI. H, Figs 5 and 8), with a smooth 
valve surface. This va'I'iability seems to be ecolo.gically controlled. 

RemaTks. - The hinge-structure (PI. 14, Fig. 7) and shape place this species 
in the genus ParexophthaZmocythere. 

Occu,rrence. - . Central Poland (Wllwal, Wiaderno): Lower and Upper Valan
ginian; the pitted form of this s.pecies occurs in the Lower Valanginian · to the 
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lowest Upper Valanginian deposits at Wllwal (samples 4-13; see Text-figs 4 and 9) 
and in the Lower Valanginian depostits in the Wiaderno borehole (depth 210.3 m, 
see Table 3), while the smooth form is confined to the Upper ,Valanginian deposits 
at Wllwal (samples 14-'-16 and 19). . 

Genus TRIEBELOCYTHERE Griindel, 1967 
Type species: Triebelocythere triebeli Griindel, 1967 

Triebelocythere oertlii sp.n. 
(PI. 14, Figs 2a--..;b, 3"'-4 and 6) 

}iolotype: Tqe specimen LV c1 ZPAL O. x.xlIJ93;. presente'ct in Plo 14, Fig. a. 
TYPe horizon: Lower Val/lnginian (aubersonenBis OBtracode Zone). 
Typeiocality: Wljwal near Tomasz6w Mazowiecki, Central Poland. 
D;ertvation of the name: In honoui: of an outstanding ostracodologist, Dr. Henri .t. OertU, 
SNPA-Centre de .Rechetches in Pau. 

Diagnosis: Fragile species, with triangular lateral outline, marginal spines atitero
-ventrally, and pitted surface. Sexual dimorphism pronounced, 
Material: Twenty, well preserved, adult and juvenile specimens. 
Dimensions (in mm): 

RV!j? ZP AL O.xxr/91 
LVc1 ZPAL 0.XXI/93 

L=O.53 
0.57 

H=O.32 
0.30 

Description. - Valves fragile, triangular in later outline, with greatest height 
at Qne-third the length from the, anterior end; greatest width posterior of the 
mid-length. The left and right. valves . similar in shape and size, compressed 
anteriorly in the peripheral zones. Anterior margin· broadly rounded with three 
marginal spines antero-ventrally, the middle spine is the longest; posterior margin 
truncated dorsally. Dorsal and ventral margins straight and converging strongt;r 
toward the posterior end. Eye-protuberance distinct and high. · Valve sudace 
covered with pits, and minute tubercles which :bear sieve-pores (pI. 14, Fig. 2b). 
Internal features as for the genus (pI. 14, Fig. 6). 

Sexual dimorphism pronounced. The males are more elongate than the females. 
The j~veniles resemble the males more than. the females in lateral outline. 
Remarks. - The genus TriebeZocythere was erected by GrUndel for a single 

species T. triebeZi (Griindel, 196'7), occurring in the Middle Albian of G.D.R. The 
new species, TriebeZocythere oertZii sp. n., differs · from the type species of the 
genus in general outline, presence of mar,ginal spines at the antero-ventral margin, 
and in the position of the eye-protuberance which is set more anteriorly. 

Occurrence. - Central Poland (Wllwal, Wiaderno): Lower Valanginian to the 
lowest Upper Valanginian. 

Family Eucytheridae Puri, 1954 
Genus STRAVIA Neale, 1962 

Type species: Stravia crossata Neale, 1962 
Strcivia crossata Neale, 1962 

(PI. 15, Figs 14 and 17) 
1957. Cythertdea (Haplocytheridea) nana Trieb.; sztejn, p, 255, PI. 13, Fig. 107a-c. 
1962. $tTavta cTossata Neale, new species; Neale, pp. 435-436, PI. 2, Figs 17-18; Plo 3, 

Figs 1-6. 
1978. StTavta cTossata Neale; Neale, p. 336, p:!. 2, Fil!lS · 1--3. 

MateriaL: Over four hundred, well preserved, adult ·a.nd juvenile specimens. 
Dimenstons (in mm): 
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LV!j? ZPAL 0.XII/95 
RV!j? ZPAL 0.X!XI/96 

L=0.60. 
0.56 

H=0.34 
0.32 
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Occurrence. - Great Britain: Valanginian, Yorkshire (Neale 1962, 1978). 
Central Poland (WElwal, Wiaderno, DElbr6wka): Lower and Upper Valanginian. 

Genus AALENIELLA Plumhoff, 1963 
Type species: AaZeniella compressa Plumhoff, 1963 · 

AaZenieZla sp. 
(PI. 18, Figs 3, 6 and 9) 

1960. Cyprtone cf. C. oblonga (Roemer); Neale, p . 214, PI. 1, Figs 6, 8; PI. 3, Figs 9, 11; 
Pl. 4, Figs 1-4. 

Material: Fourty, well preserved, adult specimens, 
Dimensions (in mm): 

LVa ZPAL 0.XiXI/145 
RVa ZP AL 0.XXIJl147 

L=0.32 
0.32 

H=0.18 
0.16 

Remarks. - The specimens, referred by Neale (1960) to Cyprione cf. oblonga, 
should certainly be included into a new species of the genus Aaleniella ·by Chris
tensen (atter Neale 1973, p. 171). 

Occurrence. - Great Britain: Hauterivian, East Yorkshire (Neale 1960). 
Central Poland (Wllwal, Wiaderno): Lower and Upper Valanginian. 

Family Cytherideidae Sars, 1925 
Subfamily Cytherideinae Bars, 1925 . 

Genus HAPLOCYTHERIDEA Stephenson, 1936 
Type species: Cytheridea montgomeryensis Howe & Chambers, 1935 

HapZocytheridea parva sp. n. 
(PI. 15, Figs 1, 2a-,-b and 3a-b, 4 and 9) 

Holotype: The specimen Cri ZPAL O. XIX/lOO; presented in PI. 15, Fig. 2a-.b. 
Type horizon: Lower Valanginian (aubersonensis ostracode Zone). 
Type locality: Wqwal iIlear Tomasz6w Mazowiecki, Central Poland. 
Derivation of the name: Latin parvus - small; referring to the small size. 

Diagnosis: A strongly inequivalve and sexually dimorphic species: fe.male~ left 
valve IS oval, high in proportion to length, while female right valve is rounded, 
sub-hexagonal in lateral outline; male valves are elongate-oval. 
Matertnl: TWenty,. well preserved, adult specimens. 
Dimensions ~in mm): 

Cri ZPAL 0;XXIl100 
RiV!j? ZP AL 0.XXI/99 

L=0.80 
0.69 

H=0.54 
0.46 

W=0.36 

Description. - Male carapace elongate-oval with greatest height at one-quarter 
of the length from the anterior end; in dorsal · view moderately and flatly swollen, 
widest posteriorly. The left valve slightly larger than right,· overlapping the right 
valve along the entire free margin. Both valves similar in shape. Anterior margin 
broadly rounded, posterior margin narrowly rounded, dorsal and ventral margins 
straight and slightly converging towards the posterior end. 

Female left and right valves differ in · size .and shape. The larger left valve 
is oval, high in proportion to length. Its anterior margin is broadly rounded" 
posterior margin very. slightly truncated . dorsally, . dorsal margin evenly ·· arched, 
ventral margin broadly convex. The right valve is rounded, sub-hexagonal in lateral 
outline with prominant cardinal angles, and obtusely pointed posterior end situated 
below the valve mid-height. 
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Valve surface smooth, covered with open arid sieve pores (PI. :I5, Fig. 3b). 
Hinge of the holomerodont type (PI. 15, Fig. 9), the left valve without an accomoda
tion groove. Muscle-scar pattern with a vertical row of four scars and a heart
-shaped scar in front of them. 

Remarks. - The new s,pecies, HapZocytheridea parva sp. n., is its general 
appearance, is sitnila1'to the presented hereitf HCipZocytheridea sp. It differs from 
the latter in smaller size, and more ' symmetrical outline of the , anterior margiin. 

Occurrence. - Central Poland (Wl:lwal, Wiaderno): Lower and Upper Valan
ginian. 

HaplocytheTidea sp. 
(PI. 15, Figs 5'-6, 8 and 10) 

Material: Eight, wel:1 preservedo IIIdult specimens. 
Dimensions (in mm): 

LV!j? ZPAL 0.XXIlI02 
RVa' ZPAL 0.XXI1104 

L=0.80 
0.88 

H=0.60 
0.54 

Remarks. - The investigated specimens are very similar in general shape and 
hinge-structure to those of HapZocytheridea kummi (Tdebel, 1938b). 

Occurrence. - Central Poland (Wl:lwal, Wiaderno, Dl:lbr6wka): Upper Valan
ginian. 

Genus CLITHROCYTHERIDEA Stephenson, 1936 
Type species: CytheTidea? garretti Howe & Chambers, 1935 

ClithrocytheTidea vonvalensis (Sz-tejn, 1957) 
(pI. 15,Figs 13, 16 and 19) 

1957. Cythertdea (Haplocytheridea) vonvalensts n. sp.; Sztejn, p. 257, PI. 14, Fig. llOa-c. 
1960. Cytheridea vonvalensts Sztejn; Malecki, pp. 107-108, Text-fig. la-d, PI. 16, Fig. Sa-b. 

lIfaterial: Over two hundred, well preserved adult and juvenile specimens. 
Dimenstons (in mm): 

RV!j? ZP AL O.XiXI/I06 
LVr;J ZPAL 0.xxrJI07 

L=0.69 
0.73 

H=0.48 
0.46 

Remarks.- The speCies CZithTocytheridea vonvaZensis bears external similarity 
to C. hesZertonensis Kaye (1963), recorded in the Middle Albian of Great Britain. 
It differs in details of the hinge-structure. i.e. it has finely denticulated bar in 
the left valve (pI. 15, Fig. 13), and in being more sharply truncatedposteriorly. 

Occurrence. - Central Poland (Wl'lwal, Wiaderno, Dl:lbr6wka): Upper Ber.riasian 
to Upper Valanginian. 

Genus DOLOCYTHERIDEA Triebel, 1938 
SUlbgenus DOLOCYTHERIDEA Triebel,1938 

Type species: Cytherina hUseana Roemer, 1841 

Dolocytheridea (DolocythJeridea) hilseana (Roemer, 1841) 
(pI. 15, Figs 7 and 11-12) , 

1841. Cythertna hUseana sp. nov.: ,Roemer, p. '104, iPI. 16, Fig. 17. 
1971. Dolocytheridea (Dolocytheridea) htt8eana (Roemer); Grilindel, pp. 21-22, Text-fig. I, 

·PI. 4, Fi,g,s '14-19 (here' synonymy) •. 

Material: Seven, viTell preserved, adult specimens; 
Dimensions (in mm): 
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RV~ ZPAL 0.XXI/109 
RVd' ZPAL O.xxI/llO 

L=0.96 
1.12 

H=0.58 
0.60 
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Occurrence.- Great Britain - Lower Hauterivian, East Yorkshire (Neale 
1960); German Democratic RepU'blic - Lower Hauterivian, West Mecklenburg 
(Griindel 1966); German Federal Republic - Upper Valanginian to Lower Haute
rivlan, Lower Saxony (Kem,per in Kemper & aZ. 1978). 

Central Poland (Wllwal, Dll'br6wka): Upper Valanginian. 

Genus EURYITYCYTHERE Oertli, 1958 
Type species: Euryitycythere subtilis Bartenstein & Brand, 1959 

Euryitycythere subtilis BartenStein & Brand, 1959 
(PI. 15, Figs 15 and 18) 

1959 •. Euryttycythere BubtUiB ;Bartenstein '" Brand, n. sp.; ;BM'1;enstein, p. 228, Pt 27, Fig. 4; 
PI. 211, Figs &-43; ~ 31, Figs 5-6, 8. 

1959a. Euryttycythere slLbttliB ;Bartenste1n & ;Brand; Oertll, pp. 242-<243, Text-fig. 1. 

Materia!: Nine, well preserved, adult specimens. 
Dimensions (in mm): 

LVa ZPAL 0.xxV1l1 L=0.48 H=0.31 

Occurrence. - German Federal Republic - Lower and Upper Valanginian 
(Mittel-Valendis to o.bel'-Valendis), Lower Saxony (Bartenstein 1959, Oertli 1959a); 
Southern Spain- Upper Berriasian (Donze J.977). 

Central Poland (Wllwal): Lower and Upper Valanginian. 

Genus ASCIOCYTHERE Swain:, 1952 . 
Type species: Bythocypris rotundus Vanderpool, 1928 

Asciocythere crassivalvis sp. n. 
(PI. 16, Figs 4-5 and 6a.r-b, 7-11 and 13) 

1957. Cytheridea (Haplocytheridea) klLmmt Tri.ebe1; Sztejn, p. 255, Pt 12, Fig. 106a-c. 
Ho!otype: The specimen Cd' ZlPAIL O. XXIl1l7; presented in .PI. 18, Fig. 10. 
Typehortzon: Upper Valanginian (alLber8onensts ostracode Zone)., 
Type locaUt\l: Wqwal near Tomasz6w Mazowiecki, Central Poland. 
Derivation ot the name: iUatin craBSlL8 -thick, valva - valve; according to the strongly 
calcified valves. . . 

Diagnosis: A strongly inaequivalve species; left valve is rounded, triangular while 
right valve is sub-hexagonal in lateral · outline; ;both valves compressed dorso-
-centrally. Sexual dimorphism pronounced. . 
Material: Over three hundred, well presejrved, adult and juvenile spec1mens. 
Dimensions (in mm): 

Cd' ZP AL 0.XlXI!1l7 
LV~ ZPAL 0.XXVJ.13 
LVj ZP AL 0.XXl/1l9 

L=1.08 
0.96 
0.84 

H=0.80 
0.76 
0.60 

W=0.56 

Description. - Male carapace elongate, compressed dorso-centrally, and peri
pherally along the anterior margins of the valves; in d9rsal view moderately and 
flatly swollen. The larger left valve overlaps the tight ~lve . all roUlliCl. Both 
valves differ in shape. The left valve is rounded, triangular in lateral outline ' with 
greatest height at the mid-length. Its anterior margin is asymmetrically rounded; 
posterior margin narrowly rounded; dorsal margin arched, curving doWn anteriorly 
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and pooteriorly and continues almost without change in slope at cardinal angles; 
ventral margin broadly convex. The right valve is sub-hexagonal in lateral outline 
with prominent cardinal angles, and obtusely pointed posterior end situated beloW' 
the valve mid-height. Valve surface smooth, with scattered large sieve-pores 
(pI. 16, Fig . . 6b). Marginal zone being crossed anteriorly by approximately 20, and 
posteriorly by 9--<10, straight marginal pore"canals. Hinge of the antimerodont type: 
the right valve with 9-10 denticles anteriorly andposteriorly, .and a very short 
median groove; the left valve with a broad accomodation groove. Muscle-scar 
pattern made o,f a vertkal row of 4 scars and a heart-shaped scar in front of them. 

Sexual dimorphism marked. Compared with the males, the females are smaller 
in size, and higher in proportion to length. 

The' juveniles differ markedly from the adults in general shape (pI. 16, Fig. 5), 
and hinge-structure which in the left valve has much longer median bar (PI. 16, 
Fig. 7). 

Remarks. - The new species, Asciocythere crassivalvis sp. n., bears an external 
similarity to Haplocytheridea kummi (Triebel, 1938b), but can be easily distin~ 

guished by its arched dorsal margin, and the presence' of a broad accomodation 
groove in the left valve. -

Occurrence. - Central Poland (Wllwal, Wiaderno, Dllbr6wka): Upper Valan
ginian. 

Asciocythere sp. 
(PI. 16, Figs 1-3) 

Material: Eleven, variously preserved, adult spedmens. 
Dtmenrions (in mm): 

LVa ZPAL 0.XXI/120 
RVa ZPAL 0.XXIl121 

L=0.72 
0.70 

H=0.48 
0.42 

Remarks. - The investigated specimens compare well in general shape with 
those assigned to Lycopterocypris? sabaudiaebyDonze ' (1964). The internal features 
of the latter species are unknown. 

Occurrence. - Central Poland (Wllwal): Upper Bertiasian. 

Subfamily Schulerideinae Mandelstam,$ensu Neale, 1982 
Genus APATOCYTHERE Triehel, 1940 

Subgenus SCHULAPATOCYTHERE Malz, 1970 
Type species: Schulapatocythere neagui Malz, 1970 

Apatocythere (Schulapatocythere) polonica sp. n. 
(PI. 16, Figs 12, 14a.,.-b and 15; PI. 17, Figs 1-4) 

Holotype: The specimen C!j? ZPAL O. XXI/122; presente/d in PI. 16, Fig. Ua-I:!. 
Type horizon: Upper Valanginian (franket ostracode Zone). 
Type localtty: Wllwal near Tomasz6w Mazowiecki, Central Poland. 
Dertvatton 01 the name: After its type occurrence in Poland. 

Diagnosis: A blind species with elliptical lateral outline. Sexual dimorphism pro
nounced. 
Matertal: Over forty, well preserved, adult specimens. 
Dtmenrions (in mm): 

C!j? ZPAL O.xXv122 
RiV'!j? ZPAL 0.XIXI1126 
LVO' ZPAL 0.XXII128 

L=0.62 
0,.60 
0.76 

H=0.40 
0.32 
0.44 

W=O.32 

Description. - Female carapace elliptical in lateral outline, truncated postero
-dorsally; lenticlar in dorsal view; the left valve very slightly compressed postero-
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-dorsally and postero-ventrally. The larger left valve overlaps the right valve all 
round. Anterior margin of both valves broadly rounded, posterior mar,gin narrowly 
rounded. Dorsal margin of the left valve almost regularly arched, while of the 
right valve slopes down less steeply anterior of its highest point than posterior of 
it, being more truncated postero-dorsally. Ventral margin broadly convex, parti
cularly so in the left valve. Valve surface smooth. Hinge in the right valve com
posed of a knob~like anterior :tooth, and a smooth, straight median bar which 
passes posteriorly into an elongate and low terminal tooth (PI. 16, Fig. 12). The 
latter tooth is very finely denticulate (see in PI. 16, Fig. 15; complementary 
element in the left valve). The left valve with an accomodation groove. 

Sexual dimorphism pronounced. Compared with the females, the males are 
slimmer and larger in size. 

Remarks. - The new species, Apatocythere (S.) polonica sp. n., bears an 
external similarity to (stratigraphically higher) Apatocythere ellipsoidea Triebel 
(1940), but differs markedly in details of the hinge-structure, and in being trun
cated posteriorly. 

Occurrence. - Central Poland (Wllwal, Wiaderno, Dllbr6wka): Upper Valan
ginian. 

Genus SCHULERIDEA Swartz & Swain, 1946 
Subgenus SCHULERIDEA Swartz & Swain, 1946 

Type species: Schuleridea accuminata Swartz & Swain, 1946 
Schuleridea (Schuleridea) thoerenensis (Triebel, 1938} 

(PI. 17, Figs 5-8) 

1938b. Cytheridea (Haplocythertdea) thllrenensts n. sp.; 0 0 Triebel, p. 482, PI. 2, Flgs ~29. 
1951. Cytheridea (Haplocythertdea) thllrenensts Triebel; Bartenstein & Brand, p. 331, PI. 16, 

Figs 61-62. 
1957. Cythertdea (Haplocythertdea) thllrenesis Triebel; Sztejn, pp. 256-257, Pt 13, Fig. 109a-c. 
1962. Schulertdea thoerenensis (Triebel); Neale, p. 441, Plo 13, Figs 9-12. 

Material: Over three hundred, well preserve!d, adult specimens. 
Dimensions (in mm): 

RV!? ZPAL 0.XXI/130 
LVcf ZPAL 0.XXI/131 

L=0.60 
0.69 

H=0.39 
0.46 

Occurrence. - German Federal Republic: Lower and Upper Valanginian (Mit
tel-Valendis to Ober-Valendis 2), Lower Saxony (Triebel 1938b, Bartenstein & 
Brand 1951). 

Central Poland (Wllwal, Wiaderno, Dllbr6wka): Upper Valanginian to (?)Lower 
Hauterivian. 

Schuleridea (SchuZeridea) dabrowkaensis sp. n. 
(Text-fig. 6 and PI. 17, Figs 9-11 and 13a-e..b) ° 

Holotytpe: The specimen C (?I!?) ZlPAL O. )XXII133; presented in Pi,. 17. Fig. 13a-bo 
Type horizon: Upper valanginian (frankei ostracode Zone). 
Type locality: Wllwal °,near Tornasz6w Mazowiecki, Central °Poland. 
Derivation Of the name: After the locality of DlIbr6wka. 

Diagnosis: Species with weakly pronounced eye-tubercle; valves elongate, triangular 
in lateral outline, in dorsal view, they are moderately and flatly swollen being 
widest medially. Sexual dimorphism indistinct. 
Material: Over a hundred, well preserved, adult specimens. 
Dimensions (in mm): 
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C(?!j?) ZPAL O.XXIl133 L=O.60 H=O.44 W=O.34 

Description. - Carapace elongate, triangular in lateral outline, with greatest 
height anterior of the mid-length; in dorsal view it is moderately and £lately 
swollen being widest medially. The larger left valve overlaps the right valve all 
round. Anterior margin of both valves broadly rounded; posterior margin slightly 
truncated dorsally, and with posterior end situated below the valve mid-height. 
Dorsal margin vaulted in the left valve, straight in the right valve; ventral margin 
somewhat convex in the left valve, while in the right valve with convex bulging 
of the median part. Eye-tubercle weakly \pronounced. Valve surface very finelY' 
pitted. Hinge-structure and muscle-scar pattern as for the genus. 
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Sexual dimorphism indistinct (se,e Text-fig. 6). The slightly higher specimens 
are regarded as the femailes wh1le the lower 'OIIleS as 'IJhe males>. 

Remarks. - In lateral view, the specimens of SchuZeridea (S.) dabrowkaensis 
sp. n. r.esemble small, female specimens of SchuZeridea (S.) neocamiana sp. n., 
however, they differ from the latter in dorsal view, and in prominence of the 
eye-tubercle. 

Occurrence. - Central Poland (Wllwal, Wiaderno, Dllbr6wka): Upper Valan
ginian. 

Schuleridea (Schuleridea) neocomiana sp. n. 
(Text-fig. 7 and PI. 17, Figs 12 and 14a~b, 15-20) 

1951. Cythertdea (Haplocythertdea) cf; th6renenstB Triebel; Bartenstein & Brand, p . 331, PI. 
14A, ?Flg. 36; PI. 1150, Fig. 43; F!l. 16, Figs 63--65; PI. 17A, Figs 22-23; IPI. IS, Figs 103-
~105, 10S. . 

1957. Cythertdea (Haplocythertdea) rara Tried.; sztejn., p. 256, PI. 1~, Fig. 10Sa-c. 
Holotype : The specimen C!j? ZlPAL O. :x.xiil38; presented in PI. 17. Fig. Ha-b. 
Type horizon: upper Valanginian (auberBonensts oBtracode Zone). 
Type localtty: Wllwal near Tomasz6w iMazowieckl; .Central Poland. 
Dertvation of the name: After the Neocomian deposits. 

Diagnosis: Species with distinct eye-tubercle, spindle-shaped in dorsal view. Sexual 
dimorphism pronounced. . 
Matertal: Over four hundred, well preserved, adult specimens. 
Dtmenstons (in mm): 
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C!j1 ZP AL 0.XXI/13B L=0.60 H=0.48 W=0.36 

Description. - Female carapace oval, triangular in lateral outline, with 
greatest height ,posterior of the mid-length; spindle-shaped in dorsal view, grea<ast 
width just behind middle. The IE!ft and right valves differ in shape and size. The 
larger left valve overlaps the right valve all round. Anterior margin asymmetrically 
rounded in the left valve, while more symmetrically so in the right valve; posterior 
margin of the left valve narrowly rounded while posterior margin of the right 
valve truncated postero-dorsally, and with posterior end situated below the valve 
mid-height. Dorsal margin highly vaulted in the left valve, straight in the right 
valve; ventral margin sligtly convex. There is a prominent eye-tubercle, and a 
shallow postocular depression which is directed somewhat antero-ventrally, present 
in bath valves. Vwlve surface finely pitted. Internal feaJbures as for 1he sulblge.Tl/US. 

Sexual dimorphism distinct. Compared with the females, the males are lower 
in proportion to length, and larger in size. 

Variability. - It is displayed in general shape of the valves, mainly as regards 
their length to height ratio (et. PI. 17, Figs 19 and 20), and in size (see Text-fig. 7). 
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(Schuleridea) neocomiana &p.n. (ZP AL 0.XXI/260-566) 

Rem,arks. - It seems that. most of the specimens referred by Bartenstein & 
Brand (1951) to Schuleridea cf. thoerenensis are conspecific with those of Schu
leridea (S.) neocomiana sp. n. However, the specimens of S. cf. ,thoerenensis origi
nally figured are ma.gnified only' X 20, and therefore in some cases not particularly 
informative. The species S. (S.) neocomiana can ,be differentiated from S. (S.) thoe
renensis (Triebel) by its ' less acuminate posterior margin. 

Occurrence. - German Federal Republic: Lower and Upper' Valanginian (Mit
tel-Valendis 2 to Ober-Valendis 3), Lower Saxony (Bartenstein & Brand 1951). 

Central Poland (Wllwal, Wiaderno, Dllbr6wka): Upper Berriasian to Upper, 
Valanginian. 
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Subfamily Cuneocytherinae Mandelstam, 1959 
Genus DICRORYGMA Poag, 1962 

Subgenus DICRORYGMA Poag, 1962 
Type species: Dicrorygma mullinsi Poag, 1962 

Dicrorygma (Dicrorygma) poagi sp. n. 
(PI. 18, Figs 1-2, 4-5) 

Holotype: The specl.men'C(j :M'AL O. XJm1151; presented in PI. is, Fig. 1. 
Type horizon: Upper · Valanglnian (aubersonensis ostracode Zone). 
Type localtty: Wllwal near Tomasz6w MazowJ.ecki,Central Poland. 
Derivation of the name: In honour of the genus-creator W. C. Poag. 

Diagnosis: Species with valves being compressed peripherally along anterior, ven
tral and posterior margins, and truncated postero-dorsally. Sexual dimorphism 
pronounced. 
Material: E1ghteen, well preserved, adult specimens. 
Dimenrions (in mm): 

C(j ZP AL 0.XXI/151 
RV!? ZPAL 0.XXI/150 

L=0.45 
0.38 

H=0.28 
0.25 

W=0.18 

Description. - Male carapace elongate-oval, compressed peripherally along the 
anterior, ventral and posterior margins; in dorsal view slim, spindle-shaped, 
widest posteriorly. The larger left valve overlaps the right valve all round; both 
valves similar in shape. Anterior margin broadly rounded; posterior margin bluntly 
rounded, and with posterior end situated' belOW the valve mid-height; dorsal margin 
arched; ventral margin broac;ily convex. Valye surface smooth. Hinge-structure and 
muscle-scar ,pattern as for the subgenus (pI. 18, Fig. 2). 

Sexual dimorphism pronounced. Compared, with the males, the females are 
higher in proportion to length, smaller in size, and more pointed posteriorly. 

Remarks. - The new species, Dicrorygma (D.) poagi sp. n., differs from the 
related D. (D.) minuta (Kaye, 1963) in being laterally inflated in the dorsal half 
of the valves. 

Occurrence. - Central Poland (W~wal): Upper Valanginian. 

Family Cytheruridae Miiller, 1894 
Genus EUCYTHERURA Miiller, 1894 

Type species: Cythere complexa Brady, 1867 

Eucytherura nuda Kaye, 1964 
(PI. 20, Figs 1a-b and 2) 

1964. Eucytherura nuda n. sp.; Kaye., p.99; PI. 4, Figs 13-15. 
1978. Eucytherura nuda Kaye; Neale., p .. 338, PI. 3, Fig, 4. 

Material: Six, well preserved, adult specimens. 
Dimensions (in mm): 

LVa ZPAL 0.XXI/153 
RVa ZPAL 0.XXI/154 

L=0.40 
0.38 

H=0.19 
0.20 

Occurrence. - Great Britain: late Hauterivian to Barremian, Yorkshire (Kaye 
1964, Neale 1978). 

Central Poland (Wqwal): Lower and Upper Valangini.an. 
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Eucytherura Sp. 
(PI. 20, Figs 3a-d and 4a-e) 

Matertal:Two," well. p~eserved, adult specimens. 
Dimensions (in mm): 

LVa ZPAL 0.XXI/155 
RVa ZPAL O.XXI/I56 

L=0.37 
0.36 

H=0.21 
0.20 
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Remarks. - These specimens display" a very interesting valve-surface orna
mentation, coused by celation. 

The term celation has been introduced by Syilvester-Bradley & Benson (1971, 
p. 281) and referred to "development of an outer, presumbly secondary, layer "of 
calcite (the tegmen) which overlaps and obscures underlyirig orn~ment ... 

In the investigated specimens the tegmen " is not fully developed. It is " repre
sented only by the tegminal covers and spots (PI. 20, Figs 3b and 4c)." The first 
being confined to the positive features of the valve relief such as tubercles and 
ridges, the latter being sca!J."cely spaced on the lateral valve surface (cf. in PI. 20: 
Figs " 3a "and 3d, " 4a and 4e).The " tegminal covers are foveolate (pI. 20. Fig. 3c) 
whlIe the tegminal sa>ots arepLtted (PI. 20, Fig. 4c). The underlaying ornament is 
maqe of the papillate " fossae. The mud of the fossae are formed of closely packed 
together papillae, their sola are covered with " papillae and very " fine reticulation 
(PI. 20, Fig. 4d). Seemingly, the tegmina! covers and spots are created by getting 
together papillae. 

Occurrence. - Central Poland (Wqwal): Lower Valanginian. 

Genus HEMICYTHERURA Elofson, 1941 
Type species: Cythere ceUulosa Norman, 1865 

Hemicytherura ?moorei Neale, 1967 
(PI. 19, Figs 3-4) 

(?) 1967. Hemtcytherura mooret Neale, n. sp.; Neale, pp. 561-563, PI. 9, Fig. 3; PI. 10, Figs 
1a-b, 2a-b. 

Material: Five specimens, three of which are partly damaged. 
Dimensions (in mm): 

RV(?d') ZP AI.. 0.XXI/157 L=0.28 H=0.18 

Remarks. - The investigated specimens " correspond fairly well only with the 
male specimens of H emicytherura moorei N eale. 

Occurrence. "- Central Poland (Wqwal): Lower Valanginian. 
The species H. moorei Neale is known from the type-Berriasian strata, France. 

Genus PARANOTACYTHERE Bassiouni, 1974 
Subgenus PARANOTACYTHERE Bassiouni, 1974 

Type species: Orihonota"cytroere diglypta Triebel, 1941 

Paranotacythere (Paranotacythere) polonica (Sztejn, 1957) 
" (PI. 18, Figs 12-13) 

1957. Orthonotacythere polontca n. sp.; Sztejn; pp. 258-259; PI. 15, Fig. 113a-c. 
1974. Paranotacythere (Paranotacythere) polonica (Sz,tejn); B"assiouni, p. 22, PI. 3, Figs 6-7. 

Material: Ova' two hundred, well preserved, adult spe,cimens. 
Dtmensions (in mm): 



50 W. KUBIATOWICZ 

LV!j? ZPAL 0.XXIJ159 
LVr;j ZPAL 0.XXI/160 

Remarks. - See Bassiouni (1974). 

L=0.36 
0.33 

H=0.23 
0.19 

Occurrence. - Central Poland (W~wal, Wiaderno): Upper Berriasian to Upper 
Valanginian. 

Paranotacythere (Paranotacythere) valanginiana reticulata (Bassiouni, 
1974) 

(pI. 18, Figs 7a--.b and 15) 

1960. Orthonotacythere dtglllpta TriebeJ.; Malecki, p. 113, Text-fig. 3, PI. 18, Fig. 3a-c. 
19'14. Paranotacythere (Paranotacythere) valangtntana rettculata n. ssp.; Basslouni, pp. as-36, 

PI. 6, Fi~ 18-22. 

Material: Sixty, well preserved, adult and juvenile specimens. 
Dtmensions (in mm): 

LV!j? ZPAL 0.XXIJ161 L=0.46 H=0.30 

Remarks. - The investigated specimens, ' previously attributed by Malecki (1960) 
to O. diglypta Triebel, do not differ froan those descr~bed by B8.ssiKluni (1974) as 
P. (P.) vaZanginiana reticulata. Comparison of P. (P.) vaZanginiana reticulata with 
the closely allied P . (P.) diglypta diglypta (Triebel) is made by Bassiouni (1974, 
p.36). 

Occurrence. - German Federal Republic: Upper Valanginian, Lower Saxony 
(Bassiouni 1974). 

Central Poland (W~wal, Wiaderno, D~br6wka): Lower and Upper Valanginian. 

Paranotacythere (Paranotacythere) soror sp. n. 
(pI. 18, Figs 8 and 10, 11 and 18) 

Holotype : The specimen LV!j? ZPAL Q. X.xII/166; presented in Plo 18, Fig. 11. 
Type horIZon: Lower Valanginian (auber80nenris ostracode Zone). 
Type locaUty: Wllwal near Tomasz6w Mazowiecki, Central Poland. 
DerlvaUon of the name: <LaUn Boror - sister; in reference to its similarity to P. (P.) polo
ntca (Sztejnh 

Diagnosis: Species with the shape of Paranotacythere (P.) polonica (Sztejn) but 
having strongly pitted valve surface, and prominent eye-tubercle. Sexual dimo!r
phism pronounced. 
Material: TWenty, well preserved, ad.ult specimens. 
Dimensions (in mm): 

LV!j? ZPAL 0.XXIJ166 
. RVr;j ZPAL 0.XXlI169 

L=0.36 
0.37 

H=0.23 
0.22 

Descriptions. - Female left valve sub-rectangular in later outline, with a deep 
median-sulcus and a prominent eye-tubercle. It is slightly larger than the right 
valve, both are similar in shape. Anterior margin gently rounded with short 
marg\nal-spines; posterior margin drown out, forming compressed sub-dorsal 
proce~; dorsal margin straight; ventral margin broadly cOlIlvex. Valve surface 
strongly pitted, i.e. covered with deep fossae, and with tm-ee Idblets deve1qped 
between the· fossae. The ventral riblet runs subparallel to the ventral margin, and 
reaches ·the aIIllterior margin art; aboiut one-dlb.ird O!f the vaLve ~t; the other two 
r~blets depart from a weak iPOstero-dorsal tubercle, they Il'un vertically. Internal 
features typical for the subgenus. 

Sexual dimorphism pronounced. Compared with the females, the . males are 
slimmer, and more swollen posteriorly in dorsal view. 
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Remarks. - The new species, Paranotacythere (P.) soror sp. n., can be dist
inguished from P. (P.) aJolonica (Sz.tejn) by its strongly pitted ornamentation and 
prominent eye-tubercle. The later species has lPunctated valve surface, and lacks 
the . eye-tubercle. 

Occurrence. - Central Poland (Wllwal, Wiaderno): Lower Valanginian. 

Paranotacythere (Paranotacythere) sp. 
(pI. 18, Figs 14 and 16---,17) 

Material: Nine; well preserved, speclanens .. 
Dimensions (in mm): 

LVr1 ZPAL 0.XXI1165 L=0.44 H=0.26 

Remarks. - The investigated specimens in their ridge-pattern resemble those 
of P. (P.) diglYPta diglypta (Triebel, 1941), however; they differ in the course and 
shape of the ventral ridge. 

Occurrence. - Centrad Poland (Wllwal, WialdertIliOt): Lower Val8lIllginian. 

Genus STILLINA Laurencich, 1957 
Type species: Stillina asterata Laurencich, 1957 

Stillina acuminata Neale, 1962 
(pI. 19, Figs 1-2) 

1962. StUUna acuminata Neale, new species; Neale, p. 458, PI. 9., Fig. 8. 

Material: S1x~y-two, well preserved, adult and jUvenile specimens. 
Dimensions (in mm): 

LV~ ZPAL 0.XiXV181 
RVr1 ZPAL 0.XXI1182 

L=0.40 
0.45 

H=0.22 
0.20 

Remarks. - In the material under study, the hitherto unknown male specimens 
are presented ,(pI. 19, Fig. 2).' Compared with the female specimens, they are lower 
in lateral view, and more swollen posteriorly as !Seen in dorsal view. 

Occurrence. - Great Britain: Valanginian, Yorkshire (Neale 1962). 
Central Poland (Wllwal, Wiaderno): Upper Beri'iasian to Upper Valanginian. 

Genus EOCYTHEROPTERINA Griindel, 1977 
Type species: Cytheropteron? diversum Herring, 1966 

Eocytheropterina subtilis (Griindel, 1966) 
(PI. 19, Figs ~ and 11) 

1966. Metacytheropteron? 8Ub.tt1iS n. sp.; GrUndel, p. 47, PI. 8, FJgS 3~9. 

Material: Nine, well preserved, adult specimens. 
Dtmenst.ons (in mm): 

RV~ ZP AL O.XXI/l71 
LVyJ ZPAL 0.XXIf170 

L=0.30 
0.32 

H=0.20 
0.18 

Remarks. - The species Eocytheropterina subtilis (Griindel) is closest to 
E. gruendeli s~n., from which it can be sepaxated on subtle but distinct differences 
in shape. 

Occurrence. - Gel'lIl1an Democ·ratic Republic: Hauterivian, West Mecklenburg 
(Griindel 1966). 

Central Poland (Wllwa~): Lower and Upper Valanginian. 
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Eocytheropterina gruendeli sp. ·n. 
(PI. 19, Figs 7-10 and 12-13) 

Holotype: The .specimen Ccf ZPAL O. XXiI/175;presented in. Pl 19,. ~lg. 10. 
Type horizon: 'Lower Valanginlan (auberBonen8U1 ostracode Zone). 
Type localtty: Wllwal near ,'!'omasz6w Mazowlecld, Central Poland. 
Derivation of the name: In honour of .. the genus-creator J. Grtindel. 

Diagnosis: SjpeaieLs hav,injg wide and IOIllIg ca'llldal-process sitUJalted cenJtraHy; 
valve iSIUIl'face oovered w.itt:h 10Il€Ji1tUldJinal !I'1bles interSjpaCeIS of which a!re smOOltih 
OIfpi tted. SeJCUaldiIIliOll1PhiBrrn Pl1OillJOUllICed. 
Material: Fourty-eight, well preserved, adult specimens. 
Dimenstons (in mm): 

RV!? Z:PALO.XXI/174 
Ccf ZP AL 0.XXIl175 

0.32 
L=0.35 

0.19 
H=0.19 W=O.10 

Description . . ___ Male carapace elongate, sub-r.ectangular in lateral outline, 
valves wiltlh stJjght van.tll'lo-lar!;:eTal swe~liIllgiS; very s1i1rn a'Illd fUlS'iform in dOll'lS,al 
vdew. The ~t v·allve overlaps the left va/llve alang the dOll'is'al ma'l"ginJ. BoIth 
valv,es are OQlIlllpl'€Siseid per!ipherlally aloinig the arrtter.ior and venJbral lllIal'Ign. 
Anterior margin OIbligue in its upper part, acutely rounded in its ventral half; po
sltertotr m:argin pr,Oid,uoo.d .into wide and long ClaiUda1-1PI'OICieISs, anJd wiJth pOl3lterior 
e.nJd s>i.tiuated ceD:lItra'l1y; d~all .:rnai1gin aniched, vettlltnll ~ a[mooit s/tiradghit. 
Va!lve ,surface ,Clovered wiItIh lOIl1giJ1ru!dinai r1blets; the dnitell'SlpafoElS' of w:hdJch Me 
sml{)~h Q[' pilttted. The riJbLe11s C!O!IlvaI'1ge tiO'wa·J.'IdS aJnteri,or and pooiterior eI1IdIs of, 
the vailve, some of them reache the anterior mM'gin. HingJe of the lOlPhockmte type, 
inner liamreUa wde (PI. 19, F1g. i3). MuScle srearn'Olt seen. 

Sexua~ dimOll'lPhilsm iPl',dnoun.:ed. CompaIred willth the males, the females aTe 
h1gher m pIl'opoTltj,on to · l~h. 

Remarks. - 'Dhe IleIW ll(peC'ies, Eocytheropterina grundeli SIP. n., differlS fu..om 
E. subais (GTtiin:del) in hiavingw;i.de and 10ng oa'llldal-prOlOOls, in beliIl'ltg more el,on
gate, and in orna/IIlentation (the valve-surfa'Ce is smooth 'OU!t in the former spe
cies, whiile CIOvered with small, rOU!Ilided fas.sae in the . latter s!P€ciElS) •. 

Occurrence, - Oentral Po1atlld <W!llWal, Wia!denno): Lo/W'er and UjppeII' Valan
gIDian; 

Genus EOCYTHEROPTERON Alexander, 1933 
Type species: Cytheropteron bilobatum Alexander, 1929 

Eocytheropteron sp. 
(PI. 19, Figs 14a-b and 15) 

Material: Two, fairly well preserved, adult specimens. 
Dimensions (in mm): 

LVa ZPAL 0.XXI/179 L=0.47 H=0.36 W=0.33 

Remarks. - The only 'cOimparalble lSIP~imen m th8Jt d~rLbedas "Cythetopterina 
aff. C. triebeli Neale" flriOlm the tYIPe-Berl1iasJ.an stll'alta by Neale (1967, PI. 10, F.iJg. 
5a-lb), 'I1he eJCternal oOIIJipall'lison 15 faiTy clidse, but' they 00IIll dHfer in hinge
structure and other interna'l features.· 

Occurrence. - Cenit!ral Poland (Wqwal): UpperBer:i-irusian. 
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OSTRACODE BIOSTRATIGRAPHY 

The ostracode biostratigraphic zones established -hereafter, have been 
designated on the basis of both the personal investigations (Text-figs 
2-4 and 8-9, Tables 1-3), and _ on the reference data (taken from 
Neale 1978, Raczyilska 1979, Bielecka -& Styk 1980). 

Within the Upper Kimmeridgian, - Lower and low-'Middle- Volgian 
four ostracode zones _ (Table 4) _ have been distinguished: G. monstrata, 
G. oertlii, G. barcinensis, and G. punctilataeformis. The Neocomian 
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strata (uppermost Berriasian, Valanginian and Lower Hauterivian) are 
attributed to the other two ostracode zones, viz. P. aubersonensis, and 
M. frankei. 

GALLIAECYTBERmEA MONSTRATA ASSEMBLAGE-ZONE 

LOCALITY: Barcin-Piechcln area, boreholes M-20, M-21a, J-66, M-56, ft-20, M-f2, ft-4Z 
(Text-fig. lA-C). 

LITHOLOGY: ILower pairt of the member Dl in the Barc1n-Piechcln area. 

DEFINITION: Strata with Galliaecytheridea monstrata (Lyubimova), 
G. inaequalipunctata Bielecka & al., and G. raripunctata Bielecka & al. 

CHARACTERISTICS: The ostraeode assemblage is .charadterized by the cam
manOlC!CUIlU'eIllCe of the inJeIex-species GaUiaecytheridea monstrata (LyubimOlVa), 
G. inaequalipunctata Bielecka & al., aIIl.d G. raripunctata BieleJC!ka & al. MiOre<Wer, 
Lophocythere cruciata kimmeridgiensis Guyader, Pleurocythere (KtentniceUa) fur
cata (Bieleclka & Sltyk), and Bythoceratina sp.0CC'UII.' dttl smaJil numbers. 

AGE: The taxa ty1pi.cal of the monstrata Zone have been recOll1deJd :from the 
UIPIPElrmaSil; OxdlordiJaa1" Loiwer aI!1ld U!);lIPel' Kim'meridgian depOlSits , pieI1Ceid by 
IlIumerOlUS bOIrehoiles in Poland. The index sa>e'OielS ba!s 'CJOmlllIOIIl!ly been o:epcxr'1:ed 
:llnom the UJru>er Kimrneridgian Sltmta. 

The ammOlll.iltes of :the genera Autacostephanus, Sutneria, Aspidoceras, Glo_ 
chioceras ami Amoeboceras (Nannocardioceras), diiag,nost1c for the Upper Krlnime
!lIi'clig:ian (Matyja & Wi~ 1981; Wier.zJbiowls1kli & al. 1978, 1980, 1982) define 
tihis very age of the mostrata ZOIrue. 

GALLIAECYTBERlDEA OERTLII INTERVAL-ZONE 

LOCALITY: Barcin-Piechcln area, boreholes M-21a, M- 56, ft-20, ft-42, ft-27a (Text-fig. 
lA-C). 

LITHOLOGY: Upper part of the member D~ in the Barcln-Piechcin area. 

DEFINITION: Interval from the first occurrence of the zonal- marker 
Galliaecytheridea oertZi Christensen & Kilenyi to the first appearance 
of Protocythere bisulcata (Sharapova). 

CHA.RACTERIstrICS: The index-species Galliaecytheridea oertlii Christensen ,& 
K)illenY'i is the only one wmch aIP![)OOir\'l< art; >the bare oaf the 7JOI[le. The ~s 
CytherelZa crassivaZvis Pdlro:rnY. Macrodentina (Polydentina) irregularis Pokm':· 
ny, . Rectocythere (Lydicythere) scandia Chrisltensen & K.llenyli, Kentrodictyocythere? 
reticulocaUosa Pok(JlI'l[lY, cmJd GaUiaecytheridea votgaensis (Ly;ubimova) OOOU!r · 'in 
the middle a.nd upper paiL'lts of this roue. The transit speclieis aJI'e: C. crassivalvis, 
M. (P.) ir1'€guZaris, K. ?reticulocaUosa, and P. (K.) kostytschevkaensis. 

AGE: The species Protocythere bisulcata, the final awearance of which 
defmes the \lIPper bouJIl;daJI'y of !the oertZiiZane, has been reoorIded in PolaIlld 
jUlSlt at rbhe base of the Vol!gian (Bielec!ka & Sty>k 1980). Consequently, an Upper 
Klimmer.idgiian age ,of the oertZi.i Zone ·~ . p<l5I\nll.aJted. The Ujp.per 1b00000000000y of thifl 
ZOooe may p:re5U1Illaibiy CICiinclde. wi!th the KimmertidgiaIDlVoJgiain bOIundaory (see 
Matyja & WierzboWskii 1~81). 
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GALLIAECYTHEIUDEA BARCINENSIS INTEBV AL-ZONE 

LOCALI'l1J:ES: Brzost6wka; Barcin-Piechc1n area, boreholes M-61J, R-ZD, R-42, R-1171l, T-IO, 
T-4Z (Text-fig. lA-C). 

LITHOLOJ2:-. Horizon I at lh"zost6Wka; members D2 and D3 in the Barc1n-Pi~chc1n 

area. 

DEFINITION: Interval from the first appearance of Protocyther~ 
bisulcata (Sharapova) to the first occurrence of Macrodentina (Poly
dentina) pokornyi sp. n. 

CHARACTERISTICS: In addition to Protocythere bisulcata (Sharapova), the 
species Rectocythere (Lydicythere) rugosa Malz and ?Galliaecytheridea sp. appear 
at tne base of the zone. Higher up there ~: Schuleridea (Schuleridea) piechci
nensis sp. ri., the index-species Galliaecytheridea barcinensis SIP. n., G. mandel
stami (Lyubimova), G. pilicae sp. n ., Galliaecytheridea SiP. 2 and Metacytheropteron 
SIP. A; besides, Cytherell-oi.dea ornata (Lywbimova), CuvilZiereUa ;eaniPokorniY, 
Schuleridea (Schuleridea) ?consobrina Pokorny, and Galliaecytheridea sp. 1 occur 
sporaidicaUy. The 1lraalsLt Slpecies are: P. bisulcata, R. (L.) rugosa, S. (S.) piechcinen
sis, G. barcinensis, G. pilicae, and Metacytheropteron SIp. A; the species typica,l 
of the oertlii Zone, C. crassivaZvis, M. (P.) irregularis, P. (K.) kostytschevkaensis, 
and K.. ?reticulocaZlosa ter!mim.a/te wilthin this oone. 

AGE: The species P. bisuZcataam:l C. ornata have been recorded from Uhe 
IJQwer and Mdxidle Volgian ~ pieriCed m numerQfWI boreholes inlBollanid. 

The aoffimOlIlites (see lWIteIk& Ze15s 197~ Matyja & WierzbOlWlslkli 1981) define 
the LOIWer :to low-Middle Vo1igiaJIl age: of the barcinensis Zone. 

GALLIAECYTHEIUDEA PUNCTlLATAEFORMlS ASSEMBLAGE-ZONE 

LOCALI71IES: Brzost6wka; Barcm-Piechcin area, boreholes T-1171l, T-411, T-H, ft-Z7Il, M-M 
(Text-fig. lA-C) 

LITHOLOGY: Horizons 11, 111, and IV at Brzost6wka; members D3 and D4 in the Barcin
-Piechcin area. 

DEFINITION: Strata with Galliaecytheridea punctilataeformis (Lyu
biroova), G. pilicae sp. n., Macrodentina (Polydentina) pokornyi sp. n., 
and CythereZla elongata Donze. 

CHARACTERLSTICS:The species Macrodimtina (PoZydentina) pok01'nyi SIP. n. 
appears a.t the base of the ZIOIIle; Sl1i:ghtly h1g)~ Cytherella elongata DoInze makes 
ill; a~ranoe as weJ.[ .. as the dndex-specties GaUiaecytheridea punctilataejormis 
(LyU'bimova), and Merocythere plena ". pauciperjorata Dcmze. The specd~ Macro
dentina (Polydentina) 'Volgiana Kubiat.owicZ~:MacT.odentina SIP. A, Procytheropteron 
?brodiei (J,ones) aIlid Paranotacythere (thi,ieosta) rimosa (MaJrItiiIn.) QClCur in the 
upper part of tbis zOO1Ie. They are 80c0mpan.i.ed wliJljh P. bisulcata, R. (L.) ' rugosa, 
S. (S.)' piechcinensis, and G. Pilicae IkiooIwn :firam If;he . barcinensis Zone. 

AGE: The inldex~es has been ~ Dram the. ,Mllididle Volgian deposits 
pierced by numerous borehoies ill the Polish LowlaIllCi (Bielecka & ~StYk: 1964, 
Bielooka 1971, Dean~ 1973), ~thiJS very age lis pOlS1:A.lilaJtedf'Ol" the punctilatae

formis Zone. 

ZONES STRADDLING THE JURASSIC/CRETACEOUS BOUNDARY 

I'll POiland. outlside the CaJrtpatMalIlS, a'hove the ammonilte scythicus a'Il!dlor 
virgatus Zone (see IWItek & aZ 1973), ,there a(We1llr tlhe Blu'IbeIck am Wealdian 
fades. They .bothcontadn .o&'t;raJ0cJi4es :wlhich were IIlSed as stratigraphLc key by 
Bieledk:a & S~ (1966) whodis1lmguished the s1xo$"a~e zOIliE$ (F aJtthebolttam, 

~ .. 
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through A at the ' top; see Table 4). It is commonly believed (Marek & al. 1969, 
DeJnbo!wska & MEUrek 1976, Zei&s 1977, Mairek & RalCZyilska 1979) . that -the Ju
ra!s'sk/Oretaceorus borunlda,ry, idenlllica'l with that of the Vollgianand Ryazanirun 
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AuLaaostephanus eudb~us 

AuLaaostephanuiJ . mutabitis 

Table 4 

oGaUiaeaytheridea oertUi . 

,GaUiaeaytheridea monsf;rata 

C~tiill1i 'Of the 'proPooea "osttacbde zorieswith ' theattnmonite -sU/bidiviS,iOIl$.·od' 
-\ne- Ywel' 'Kimmerdlgian,' Lower and- -MiddJ.e:·V:~lgiiiin,3lnid tlie ' ,Neocomhln 



UPPER JURASSIC AND NEOCOMIAN OSTRACODES 

si\;ag~, runs betwe.en the ooltraciode :wnec; A anJd B, whiHst the 'Di1lholniainlBerriasian 
boundaory is diiSlOcussed 100 be placed at V1aI"io'lllS laV'ells, an .lQf whdClh sirbUalted; . ho
Wiever, beneath the zone B. 

The deposits atfbrd,bUited to ,the ~OIne A are .o-vwlaiIrJ. by marnine. depooiJ4s . with 
ammolI1iJtes (Mare!k & Raczyilskia 1973b) IliIlId. OISitr<l\OOIdes (S,z.tejn 1967b,' 1968, 1969) 
indicative of Upper BerI'iasriarru age. Of itheseolS/tlI'aC,Oide!Sb a S(pocial attitelnitWIn WiOlu1d 
be paid to Protocythere propri(2 emsla-n-cLe.nsis Baltl1ienSiteim. & .B'Ult"Ti (sensu SZltejn 
1967b) whLc.h ~s detJeI1milIled in the, present ,paJPBl" aJS "protocythere SIP. A olf Donze, 
1975". Thds osi\;ralcode ilSregarded a!S a sitr'atig;ralPmc ~ey .wdJtlhin the U~eor Berriasialll 
deposlits oIf the Polrilsh LOM7Il'lHlld (SzJtejn. in Ma.reIk & Raczyilsika 1973a). The deposilts 
c:on!f;;a!irrti P. propria emsZandensis aTe ' to be dli!sItin:gJtlmhed by I)r. J. Sziejlll 
(personal information) als a separ:atte'os,trarc,ode 'zone, whlich in !the piresent. paper 
(see Table 4) ffi tentatively ~lled "the assemblage .wilth P. propria emslanden
sis". 

At Wqwal, the deposits featured by~'the assemblage with P.propriq emslan
densis" a,re overlaih by those of the her,eafter distinguiShed' new ostracode zone 
(Ps'eudoprotocythere aubersonensis). 

PSEUDOPROTOCYTHERE AURERSONENSIS INTERVAL-ZONE 

·LOCAL[TY:· W'lwal, ,WilAderno' and. Dabr6wka IT"xt~fi~. lA-Dj. 
LITHOLOGY: Beds 1-p at W'lwal. 

DEFINITION: Interval from the first appearance of the zonal marker 
Pse'Udoprotocythere auberson~nsis Oertli to the first occurr~nce of Man
docythere(Cost'acythere) frankei (Th1ebel}aCcOlllpanded with Schuleridea 

. (Sc.hv,leridea) thoerenensis (Triebel) and Apatocythere Schulapatocythere) 
polonica gp. il. 

CHARARCTERIS'i'ICS: . In the . investigated SleqtiiOOl!S, the aubersonensis Zane 
is b~arr1Ji te. Us loWer pia·m is feai1lt.i.rejd by the (l'OOUJI"!!"em.ce of defin!i:ie farms of' iVhe 
SfpeCies: Protocythere helvetica Oertli, P. Zewinskii K'llibi'ali;()Iwicz, Parexophthalmo
cythere hispida (Maledkd.) a[}Jd the inJdex-iSpeCies, Pseudoprotocythere aubersone'nsis 
Oer:tLi; . as.socrl.a,ted are: , Neocythere (Physocythere) tumidaSlp.n~ Acrocythere 
aspera Dohze, H ekistocythere tenuis (Dotn:ze), Protocythere tomaszowiensis ' S2ltejn, 
P. vonvalensis Kubiatowicz, P. sztejnae sp.n., P.wiadernoensis sp. n.; Exophthalmo
cythete insignis Dan:ze, Triebelocythere oertZii Sip. Ill;, aIllfd Paranotacythere (Parilno
tacythere) soror· SIP. Ill. 

The upper ·parrt;of IthiisZiOin.e ydelids: Dolocythere (Dolocythere) hiLsea7la (Roomer), 
Asci:Jcythere crassivalvis S!p. n., and Dicrorygma (Dicrorygma) poagi sp. n., whilst 
the ulPpermcst part diIsiPlaY)!! the fi!r'St appearrance of Mandocythere (Costacyi'here) 
frankei. The index-species P. aubersonensis, as wel'l alS P. helvetica, P. lewiriskii, 
anld P. hispidci arre rrepresenitedby their new flOinms. 

SUch Species ars Cytherella pilicae SJ). Ill., Paracypris elegans SIP. Ill., Dolocyt
heredimorphica spn, D. pu'itctata SIp. n., D. ?longa Grundiel, Stravia crossata 
Neale, ClithrdcytherideavQnvalensis (Sztejn), Schuleridea (Schuleridea)neacomiana 
Sip. n., Aaleniella igp., paranotacythere (Parllnotacythere) polonica' (S~n), and P. 
(P). valanginiana reticulata BasSlirouni range thr.()l\lgh the whole aubersonensis 
ZOIl1e, ami some of them enJter the !rankei Zo:rre. 

,The species (see Text-:fii:g. 9) ~UICh as .P. helve.tica, P. vonvaleensis, P. lewinskii, 
P.aubrsonensis, am P.· hispida di's\play an ' aJlmOSlt sumulitaInIeous "change in 0Ina

m~on; TheY aliso dJiIsp1ay thes:ametr.e;n;d'~1f chal!llglelS, res'Ul!ti,ng '£n thepaSisage 
of ,Ibhe.· retJirulate . oir.CIQa!I'SeJ.Y~IP~iIted· vai'Vle· :(xrmimentartiolll: m:bO·. "ooely-piJtted . or 
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Sill1IOtQth OIlle. The dbbed S(p.ecdes apa!l"I1; f'OOIIl w!ti:altion iln OOaTSene,ss of piIttmJg 
exhlbilt a1SIo some va!l'.iaJtiOlIl :in 1Jhe jpl'Icm.otllIlICe of the ribs. Gene.r:ailly, the median 
rtilb of thejse specielS is ghort din then- pilbted ~, wlhiilSlt it becomes langer 
and more diistiJnctl.y p1'lOlll00Jttteid intheiir :IiiRlIely jpiJtJtad fOlJ.'lIlliS. 'I1hese changes a~ 
in the lower ~art 'Of Ithe Bed 5 whiCh pIomts Ito the deepmg o:f the basm. Con
sequen1i.ly, the ddscul3slE!Ki changes in om.amlentattm a!l'e p<lS1nllla!tecl to be of aJIl 
ecqphenotYlPic character. This also suggests that the bi.partity of the a'Ubersonens.is 
Zone w:a!S conltrlOllleld by the env~(lnanentaJl OOIIlidliJtLons; it beal'lS a local COil"ll'elatilOlll 

vaIlue (e.tg. Wiademo am D~b!l'awka b01l"eboles), bud; iJt should ndt beitakeiru as 
a universal biostratigraphic event. 

AGE: The ammOlIllilte!s indicate 1lhat the a'Ubersonensis ZoIne, in Us loIWe!l' pact, 
is attr~but'!lIble to the ulWermost Beruiasian and Lowe:r VailangilIlian, whilst its 
upper part points to the UiPlPer Valanginian (ammonite assemblage with S. verr
'Ucos'Um). 

PALEOGEOGRAPHICAL REMARKIS: lin the Upper Be:rniasian and in Va
lalIl/gilni'cllDj, the 0ISt1roacoide :fanmaIs of EUi10jpe were miUIcIh dJi,fferenJtliaJted being de
peIllIdend; upon the the bi'Olgeqgrnphical OOl1IdtLtil<mL':l of the BOIreaJl and Tethy:anl Re
alJmS. 

The Tethyan ostracodes are mown fr,om western Spa,in, south-eastern France 
and the JU/l"a MitS (Oertli 1966; Nealle 1967; DOInrLe 1971, 1973ib; 19700, 1976, 1977). 
The BoreaJl OISItmooldels 'have been ~ wiJ1jhJiJnJ tIhie NoriIlh Sea Bas1n (Nea~e 
1962, 1977; ChJr:iB/tensen 1974). The OiSIbr!llClOlde fa/lllIlalS of southern EUJl"IQIpe diiffer 
:f:rIo.m those typiJoalJ. ,of norrl;hem Eu!rqpe by aJll. ea:rIJ.YQlClCllll"1l"ence (UiIJPeX B~dan) of 
some genera whidh ajW)ea!l'f e.g. iiIIl Gireait. BrWtailIl, dIIl the HaluJteriVlilm. The genera 
of such very type a!l'e r~resented fox insoi;anceby Cytherelloidea, Acrocythere, 
Exo.phthaJ.mocythere, Parexophthalmocythere, Cythereis, and CythereUa. At that 
time, the mild-E\.l.rIo!PeaIn cOI1.llIltr,iIes were the a.reaS IQf dioohronOlUS migration of 
IJhe TetlhYaJIl oLsibral(ldd~ to the nKlIlitJh (see Neaile 1967, 1973; DOIIlZe 1973a, 1975b)~ Of 
these os!til'alC'Qdies, the g:etI1IW! CythereZlOidea as of a special JimportalnJce .. 

ShOlIl (1962), when s'buldi:nJg the Recent and foosrill mart;eIl'Ii.aJ~s of CythereUoidea, 
C\OIllIC1uJded an elSBenltiarr'ly thermqpbiJlJLc naltu'l'le IOf the genus, a!IlId iIts good ?a'leo-
temper!altuTe sdgnifi;caallCe. AC!ooridiqg ;to NeaIe (1967., 1973), the reprejSen:tatirves of 
this genus, aa-e wel1l knIOIWIll in the Ber!l'liasdan O!f the Tethys,' whliilJsit ithey are 
tmlIlmown in theEoreal Rea'Lm; they a(W>E!!lIr art; the:bolp of. the Berr.ialSian sJtage 
i!n Poir:VuJg!al am S[paiial;, i'lll lowe;ft VaJl~ of Potlanid, in the ValangilniaJll of 
G.D.R. and G.F.R., buit they make their fi!I'Slt aweaT!lIllIce in Great Brti!tailIl m the 
Hauterivian. Neale (1967, 1973) suggested that the differences ,between the Tethyan 
anid' B<l!feal taJUn~' may be expllaiJriJek:t ID. terms of paJiOOtem,perart;me (waamq of 
Ilhe sea wart;er) ralbhe;r than of g~hilCal iJSolia.tian. 

The ,asitmICooes O!f the a'Ubersonensis Zlonernake up a ~h a!IlId taxonomicaaJy 
differenltaJted aSlseIl1Iblage (see Textt~fig. 4) which d:ils;plrays SIOIlle coonectiJOlllS wdith 
the os'tTacode fauna of the Tethyan Realm, as indicated by , the presence of such 
Sjpe'Cies' rus: Acrocythere aspera, Hekistocythere tfm'Uis, Protocythere helvetica, P$e"" 
Udoprotocytherea'Ubersonensis, a:n,d E:x;ophthalmocythere ins{gnis, as well !lIS of the 
representatives of the genera Cyt~erenoidea, Parexophthalmocythere. 

MANDOCYTHERE FRANKEI ZONE 

The frankei Zone has been estIabIJished w.iJthin the Lower Hauterivian 
strata of Great Britailn (Neale 1978). It bears the ostraoode species' Mando
cythere jrankei (Triebel), Protocythere hechti 'Thiebel, P. triplicata 



ACTA GEOLOG·JCA POLON.lCA, VOL. 33 W . KUBIATOW ICZ, Fie . 9 

Occurrence of some ostracode species in the Neocomian seq uence exposed at WlIwal near Tomasz6w Mazowiecki (cf. Text-fig. 4) 
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SAMPLE 2: reticulate (arm o( P. helvetica (see PI. 13, Fig. I), coarsely pitted form of P. v onvatensis (see Pl. 12, F ig. 16), coarsely pitted (arm at P. Qubersonen
sis (see PI. 12, Fig. 11); SAMPLE 7: reticulate form oC P. helvetfca (see PI. 13, Fig. 2), fine ly pitted form of P. von,ualensis (see PI. 12, F ig . 17) as well as its 
coarsely pitted form, forma lewinskii of P. lewinskii (see PI. 12, Fig. 9), coarsely pitted form of P. aubersonensis (see PI. 12, Fig. 4) , pitted form of P. hispida ; 
SAMPLE 12: bireticulate form at P. helvetico (see PI. 13, F ig. 3), both form a lew i.nski i and forma bireticulata of P. lewinskii, both the coarsely-pitted and 
finely -pitted forms of P. oubeTsonensis, tPitted fol'rYl of P. hispida (see PI. 14, Fig. 9); SAM'PLE 14: smooth form of P. helve t ica (see P I. 13, Fig. 5), l ca'ma bire ti culata ct 
P. lewinskii (see PI. 12, F ig. IO) , finely pitted form of P. aubeTsonensis (see PI. 12, F i.g. 6), smooth form of P. hispida (see PI. 14 , Fig. 5) ; SAMPLE 19: smooth 

form at P. helve tica (see PI. 13, Fig. 7), finely pitted form of P. aubeTsonensis(see PI. 12, Fig. 12), smoot h f orm of P. hispida 



UPPER JURASSIC AND NEOCOIMlAN OSTRACODES 59 

(Roemer), Schuleridea lamplughi Neale, Haplocytheridea kummi Triebel, 
Rehacythereis sencenbergi (Triebel), Cytherella exquisita Neale, Euryity
cythere parisiorum .Oefitli, and Parexophthalmocythere rodenwaldensis 
Bartenstein & Brand. 

In the sections under study (T.ext-fLg. 4, Table 3), thi:s zone is characterized 
by the OOCllll'l'OO.'Ce <>If Jibe iIIlIdex~peoies Mandocythere (Costacythere) jrankei (Trie
!bel), Schuleridea (Schuleridea) thoerenensis (TriebeI), S. (S.) dobrowkaensis . sp. In., 

Apatocythere (Schulapatocythere). polonica SIP.n., BIIlId Protocythere hechti Trdebel. 
The assoccia.ted Jl!P€ICies Haplocytheridea SiP., ?PontocypreUa SiP., Dolocythere ?longa 
Griinldel, StraVia crossata NeaJ.e, CZithrocytheriden vonvalensis I(Szitejn), Schuleridea 
(Schuleridea) neocomiana 8p.!O... Aaleniella SIP., Eucytherura nuda Kaye, Parano
.tdcythere (Paranotacythere) polonica (Sztejn), P. (P.) valanginiana reticulata 
BassiJoUllli, !mid StiZlina acuminata ~ur ~y 

The ammonites .of the genus Dichotomites, contained in these strata, indicate 
the UJWE!!I" Val!iiI@nian age of the frankei Zone. 

A Slimi.Iar asi>emblage of ositralcode:;' m iknOWln fl'om the Upper VaJalIlIginJian 
&lid I...o<Wer Ha'UtertiJvdan depoe:iJts of the Polish LoIwlaJ!lld (see Raczyfu;!ka 1979, Ta
blE$ 3 aIlId 5); 1lhe Ujpper vaaaD:ljgilniain sbrata oonitaliin Cytherella sIP., Cytherella 
ovata (Roemer), Schuleridea thoerenensis (Tr.ileibel), Dolocytheridea sp., Cytherella 
(Roemer), Haplocytheridea kummi Triebel, .Mandocythere frankei frankel (Triebel), 
Protocythere aff. hechti 'l'1rdebe1, P. triplicata (Roomer), and Schuleridea afIf. lam
plughi NeaJe. Tlle major.ilty of ,these specieS, together with Mandocythere (Costacy
there) frankei pa/SIs 00 to ;the lIower Hau/terlvian slequanJee, where also ajpiPear 
E'liryitycythere parisiorum Oerftld an/d Paranotacythere anglica (Nealle). 

With'in the. seati.on exposed at Spooton in &lgland; W1here the frankei ZonIe 
has been el3itabliShe,d (Nea(!e 1978), there evidEm)t;ly OClOUrs a Sita'altii®raphk gll!P. 
The LOfWer Hauterilvian sltrata resit here 'dJiTectly Q(!l the Va,lanlginian deposirt;s, which 
do not · r~resent !the ,tQPmoot jpa~ts at · !fuis sitage (Neale 1962, 1978); lInissdinig are 
the ~ OOI"l'E'apOlllidling to the Dichotomites-ibesr1n1g beds, and thUlS bemg an 
equdvaLelnitto the lQIWer lPa.It of !the frankei Zone in Pdlanid. 

In SIO!Uth-easrt;em FraJIlCe (see DOIIlZE! 1976), ll!iJmilairly as in PolcmJjd, the species 
Mandoc;ythere (C.) jrankei appeal'\S in the U~ ValangiaJ.ian,s~igh!tly MlQve the 
ammonite verrucosum Zone. 

Polish Academy of Sciences, 
Institute of Paleobiology, 
Al. :Zwirki i Wigury 93, 

02-089 Warszawa, PoZand 
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PLATE 1 

1-2 Cytherelloidea ornata (LYllibimQVa); 1 - LWj1 (ZPAL 0.XXIIf6, R-42/47.0 m.) 
in lalteral view, x50:, Ban-ciiIl ... Pliechc:iA, lJQWer Volig:ialn; 2 - RV1!j1 (ZPAL 0.XXll/7, 
B 3) in pdsterior view, x57, BrZlCJSlt6wka, Mii!ddle Vol~a:n; 3, 4,5 and 6 - Cythe
Tella crassivalvis PoiromY; 3 - C!j1 (ZPAL 0.xxIII55.0 m) in right lateral view, 
4 - LVrJ ,(ZP:AL 0.XXIIl4, R-42155.0 m) 'in lateral vlie(W,5 - lJV!j1 i~PAL 0.XXII/3" 
T-421187.0 m) aIlld 6 - LVrJ (ZPAL 0.xxU/5, R-42155.0 m) in domal Vliews, all 
x50, Barcin-'PiechciiIl, Lower Volgian; 7 - Cytherella elongata Donze, RV!j1 (ZP.A:L 
O.XXIIIl, T-42/141.5 m) in lrute:ral VdeIW, x50, Bal"lCi!n-'Piechclnl, Mi.d:d'le VolgialIi; 9 
and 12 -' Cytherelloidea SIP.; 9 - C!j1 (ZPAL OXXIII8, T-20/164.0 m) ~n leflt lateral 
view, 12 - RV!j1 (ZPAL O.XXIII9, T-20/164.0 m) in laJte.mll view, all x50, Baroi!Il
P!iechcin, Middle VoIg:ian; 8, 10, 13, 15 and 16 - Schuleridea (Schuleridea) piechci
nensis SiP.n.; 8 - RV,!j1 (ZPAL 0.XXII/50A, T-421166.3 m) in lateral view, x50, Bar
cm-Riechcin, Middle Vo!Ig,ian; 10 - LV!j1 (ZPA:L 0.XXII/50, B 8) .in lateral view, 
13 - C!j1 (ZPAL 0.XiXIII49, B 6) iIn. darlsal view, 15 - Co"(holoitype, ZlPAL 
0.XXII/51, B 6): a -l;eft lateral view, b- dorsalJ: view. 16 - LV'Cf (ZPAL 0.xxIIl52, 
B 9) in latea:ail vdIew, all x50, B~a, M~didle V,()lgiaJn; 11 anld 14 - Schuleridea 
(Schuleridea) ?consobrina PdkJorr:ny; 11 - RV!j1 (ZPAL OXXIII53, R-42/55.0 m) and 
14 - RVd' (ZPAL 0.xxI,IJ54, T-42/187.0 rh, partly damageld) dnlaitera!l views, x60, 
Barcin-Piechc:in, Lo!wIer VOt1giaJn, 17 - M .erocythere plena pauciperforata DOIn:ze, 
RV!j1 (ZPAL 0.xXIII48, B 9) in latea:ail vieW!. x 50, BrzooUJw'ka, Middle Volgian 

PDATE 2 

1 - Macrodentina Eij,}. A of Kul\Jli.aitQw!icz (1977), RV!j1 (ZPlAL 0.xXIII23, T-27a/161,O 
m) in lateral view, x40, Barein-Piechcin, Middle Volgian; 2 ~ Macrodentina (Poly
dentina) volgiana KUlbiatOlWicz, Cd' (ZPAL 0.XXII/15, B 9) ~n right lateral view, 
x40; Brzost6wka, Midd'le Volgian; 3 and 6 - Macrodentina (Polydentina) irregula
ris · Po'kom:y; ;3- RVd'(Z!PAL OXOOII/13; R-42197.5 m) ,:iJnltema,l vdew; showing 
aaJitedor part of the hiinge silrnrotlllre, x100, 6 - LV.!j1 (ZPAL 0.XXIII12, ;R.~42197,5 
m) in la:teratl view, x50, BaIrci:n-~in;, UIroleI"" ~lananer.il~an; 4~ aOO 7"'"""":12-
Macrodentina (Polydentina) pokol/"nyi iSIP.'Il.; 4 "-- RN!j1 of pitted form (ZPAL 
0.XXIII20, T~20/167.0 m) Iin 1aIteraJl vLiew, x40, Baroiln-FlLoohc:i:nJ, Middle VOIlgian; 
5 . ..:.. Cd' of:tihe 'l"et1QulaJte focm (ZiPlAL 0.xxIII21~ B. 5) 1:n dorsa'l view, x40, llirlo
st6wka, MiddileVolgian; 7 - L'\n!j1 of the pitted iDmn (ZPAL OXXIII11J, T-42/166.3 
m) in · iiIltern/aft ViefW, shiolWing the hinge sitruclture, x80, BartClin-Riecihcin., MlidIdle 
Volgian; 8 _. Cd' of the reticulate form (ZiPAL 0.XXJ:I114, B 5) in right lateral view, 
x4~,9 - .Cd'- of the treticUJ1aite form ~li01tytpe, ZPAL 0.XXIII22, B 5) !in lelit late9:al 
view, Brzost6wka, Middle Volgian; 10 - LV!i1 of the pitted form (ZPAL 0,XXII/17, 
T-201167.0 m) ameli 11 ~ LV!j1 the !pitted form (ZPAL 0XX!II/19, T-201167.0 m) in la
teral views, x65, Barcdn-Pioohcini, M~dldJLe Volgian; 12 - lJVf!j1 of the retioolate. 
fOlI"lm (ZPAL 0.XXII/18,B 5) !in laiterail vievir,x65, Br2JOISIt6wlka, Middle Vol'giian 

5 
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PLATE 3 

1-' GaZZiaecythetidea oer tlii ChriStensen & Kilenyi; 1 - LV5j! (ZiPAL 0,XXII/87, 
R-42/146.0 m) in la,tera:I view, 2 - C5j! (ZiPAL 0.XXIl/8S R-42114S.0 m) in right 
lateral v.iew, 3 - LV5j! (ZPAL O.x.XIIISS. R-421128.0 m) cmId 4 - LVe! (ZPAL 
0.XXII/90, R-42/128.0 m) in latera'l views, S - C5j! (ZPAL 0.XXIIl86, R-:20/126.S m) 
and 6 ~ Cc! (ZPAL · 0.XXIIIS9, R42/12S.0 m) in dOrsal1 Vliewrs, am xSO, Barcin
Piecllcin, UjppeT KimmeniJd:gJian; 1 and 9 - Galliaecytheridea rari punctata Bieledka 
& at; 7 - LV'e! (ZPAL 0.xlXlI/67, M,.42/4S.0 m) ao:Jid 9 RVd' (ZPAL 0.xXIIl68, 
J-66/S8.0 m) do laiteraB. vietWlS" xSO, Baroin-Piec:hloin., Uiro)er KimmEiridgian; 8 amid 10 
- GaUiaecytheridea volgaensis (L~bimova'); 8 - IN5j! (ZPAL 0.XXII/63, 
M-66/117.0 m) and 10 - LVe! (ZPAL 0.xxII/64, M-66/117.0 m) i'Il la1eTal views, 
xSO, Barcin-Piechcin, UiPlPer Kimmeridgian; 12-13 - Galliaecytheridea inaeq'UaLi 
punctataBielec!ka & al.; 12 - Cd' (ZPAL 0.XXII66, M-42/4S.0 m)d'Il dorsaa view, 
13 - C~ (ZFlA'L 0.XXIII6S, M-42/4S.0 m) in left latterad view, all x40,Baxc.in
Pliechcin., Up,per K.immeri:~an;· 11 aalId 14-19 - Galliaecytheridea barcinensis 
sp.n.; 11 -.,. 05j! (hoIldtype, ZPAL 0,XXIII69, M-66/49.0 m) : a - lefit laJt.emn view, 
b - dOiI"Sa[ view, xSO. Baroin-Pdechcin, Lqwer V()I]gian; 14 -RV,5j! (ZPAL 0.XXIII73, 
B S) in laterall view, xSO, Brz<JISt6iwlka, Middle VoIgiaJn; IS - LV·5j! (Z,PAL o.XXII/n, 
R-42141.0 ro) j,n d1n:temalJ. view, SibQw;i.ng the hinigie Sltrudtlure, xSO, 16 - RV5j! (ZPAL 
O.XXII/72" M-66/49.0 ni), 17 - RVd' (ZiPAL 0.XXIII7S, R-42J47,0 1Il1) anid 18 -
LV15j! (ZPAL 0.xXII/70, M-66/49.0 m) ;in la<teral viewe, 19 - C'c! (ZPAL 0.XXII/74, 

M-66-49,0 m) in left laltera!l vJ.ew, all xSO, Baroin-PlioohlClin., Lawer VoLgi.aJn 

PLATE 4 

1...,..2 - GaUiaecytheridea monstrata (Lyubimova); 1 - LVe! (ZP AL 0.XXIII62, 
M-20/60.6 m) in laIteral vdew, x40, 2 - Cd' (ZPAL OXXlIl61 , M-20/60,Sin) in ~ 
laJterad vie!W, xSO, Ba!I'ici'Il-PiElClbJCin, UIPJ.)e!r Kdmm~an; 3-':'·-10 · aalId 12 - GaHiae
cytheridea piZicae SIP.'Il.~ 3 - LVc! ' (ZPAL O.XXIl/S2, B 9) .i'Il dn:bemw view, 4 -
Cj (ZPAL 0.XXII/84, B .4) in left la.terall: view, S - RV'5j! (ZPAL 0.xxIIf19, B 9), 
6 -L V5j! (ZPAL 0.x:x:III78, B 4) alIlid 7 "-" LV e!(ZPAL O.XXIl/SO B 4) din lateral 
views, . 8 - 05j! (hOiloltype, ZPAL OXiXlIII76, B3)in left lateral view, 9 - LVe! 
(Z,J;>AL 0.xxIIlS1,B 9) i!ll lawa!l view. aJ.l x 40, 10 -C5j! (ZPAL O.XXIII71, B 3) 
in. dOlI"lSail view, xSO, 12 - RVe! (ZPAL 0.XXII/83, B 9) mlate:ral vdew, x40, Brzo'; 
sJt6lW1ka, M.i.dJdle Vollgian; 11 and 13-15 - Galliaecytheridea p'Unctilataejormis 
(Ly,Ubimova);l1 --'oRV5j! (ZPAL 0.:XXIIIS6, T-27a1161.0 m) .in latetrail. vdew, x40, 
Ba.roin-Piechciin,Mildidle V'Oilgian; 13 - RVe! (ZPAL O. XXIIlS8, B 6) i!ll latera:l 
view, x37z."!! ~ Od" (ZPALO.XiXII/5:7, B 6) in dorsal view; x40, 15 - 05j! (ZPAL 

O . .hiA.lI/SS, B 6) in left lateral view, x40, Brzoost6wka, Mi.didle Volg:ia'Il 

PLATE S 

1-3 GaUiaecyth~ridea Sjp. 1; 1 - LVa {ZPAL 0.XXI1/92, M-66/46.S m) . .in laJteraJ. 
vie!W, 2 . Ca (ziPAL 0.xXIII91,' M-66/46~5 m) ID do.rsal vdew, 3 - RVa (ZPAl. 
0,XXIII93 M-.66/46,S m) in lateral view, all x40, Barc:ilIl-P1echcin, Lower VoIgian; 
~5 -'- Galliaecytheridea mandelstami (Lyubimova); 4 - LVa (ZPAL 0.XXII/60, 
B 2) in lateral view, x40, S - Ca (ZPAL 0.XXII/S9, B 2) in dorsal v iew, xSO, Brzo'-
5lIi6W1ka, LoIwer VOIlgiaJIl; 6-8 - Galliaecytheridea sp. 2; 6 - LVa (ZPAL 0.XXII/94, 
B 2) . ~ 7 - RVa (ZPAL 0.XXIII9S, B 2) i!ll laItertal views, 8 - Cj (ZtPAL 
0.~I19SA" B 2) in le:fit laltera.l vie!W', wHx40, ~, Lower Volgian; 9-12 
anJc( .15 - PZeurocythere (Klentnicella) kostytschevkaensis (Lyulbimova); 9 - Cd' 
(ZPAL O.XXIII42, · R-42/112.6 m) in rignt lateral . view, xS7, Barcin-Piechcin, Uwer 
Ki'lIllIlleriiQgiaJn; iO - LV5j! (ZPAL 0.xxIIl44,R-20!66 m) don lateral view, xS1, Bar
c:iJn ... Piecbci'Il, LClfWetI' -Volgian; ,11 - Q5j! (ZP At; O.XXII/41, R-20/108.5 . m) in right la
~!l view, xS7, Baroinr-Fliechciil, Uip!pel' ~eridgian; 12 ...,... ~ec:imen ·~ed by 
POlrorny (1973, PI. 12, Flg; 1) as P . (K.) jossiLlata s,p.n ., xS7, Moravia (?)Tithonian; 
15 - RVe! (ZPIAL 0;XXIII43, R-20/j}1.S m) 'in laterarJ. V!iew, xS7, Baroiln-Piechc:in, 
t,Jpper Kimmeridgian; 14 anid16- PZe'Urocyther e (Klentnllcella) j'Urcata (Bi~ 
4ec\ka & stYik); '1'4 - LV5j! (ZPALOXXII/4S; R~20/1S3.8 m). in mternall view, shoo
wiong .the hinge structure, x120, 16 · - LV~ (ZPAL 0.xxIIl46,J-66/S8.0 m) in laIte
ralview, x57, B~-PielChcin, Upper K1mmerdJdgiatlli; 13 aa:IId 11 -,... Protocythere 
bisulcata (ShaorapOrva) ; 13 ...,... C5j! (ZPAL 0~II!39, M-66/104.S ril) in right JateraJ 
view, x4S, Barom-PIiecllcin, LoWer ViOlgi.an; 17 - Oe! (ZPA,l. 0.XXIII40, T-4~141.5 
Ill) in, l~ laterall vdew,x40, Baroin .. PieohCli<n, Middlle Volgian; 18 - Lophocyth~re 
cruciatd 'kiriimeridgiensis. (}uyader, RVe! (ZPAL 0.xxIIl11,J-66/38,0 m) in la1:ea:'al 

view, xS7, Baroiln-Piec'hcin,. Upper Kdmmerd.digian 
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PLATE 6 

1-5 - Rectocythere (Lydicythere) rugosa Malz; 1 - LV!i! o.f the smooth form 
(ZPAL 0.xxII/30, B 5) in lateral view, x65, Brzoot6wka, Middle Volgian; 2 - RV~ 
of the pitted form (ZPAL 0.XXII/3l, M-66/l04.6 m): a ~ lateral view, x65, b -
papillate and foveolate pits, xlOlO, c - single pit with foveolaternurus and papil
late solum,x2020, Barcin-Piechcin, Lower Vo,Lgilan.; 3 - C~ of the smooth farm 
(ZPAL 0.XXlI/28, B 5): a - right lateral view, x65, b - papillate and foveolate 
pits, xlOlO, Brzost6wka, Middle Volgian; 4 .- Ocf of the smooth form (ZPiAL 
0.XXII/29, B 6) in right lateral view, x65, Brzoot6wka, Middle Volgian; 5 - C~ of 
the pitted form (21PAL 0.XXII/32, R-27a1l67.0 m): a - right lateral view, x65, b -

.c·entral part of the right valve, x100, Barcin-Plecbcin, Lower Volgian 

Scale bar 11,. 

PLATE 7 

1-2 - Rectocythere (Lydicythere) scandia Chriistensen & Ki:lenyi; 1 - C~ (ZPAL 
0.XXIII25, R-4Z1l28.0 m) in right lateral view, 2 - C,j (Z~L 0.XXII/26, R-421128,0 
m) in left lateral view, all x65, Barcin-Piechctn, U,ruler Kimmeridgian; 3.......6 -
Kentrodictyocythere ?reticulocallosa Boklorny; 3 - LVa (:oPAL 0.XXII/35, R-42/l02.5 
m) and 4 - RVj (Z.pAL 0.XXII/36, R-42V102,5 rn) in lateraJ. views, x123, 5 -
RVa (ZPAL 0.XXII/38, M-66/l07.0 m) in internal viewr, showing anterior part of 
the hinge ~e, x245, 6 - RVa (ZPAL 0.xXII/37, R-20/91.5 rn) in latera!l view, 
x123, Baatin-Pdechcilni, Uwer K.dmmer.iJdgialIl; 1 - Procytheropteron ?brodiei (J.o
nes), LV!i! (ZPAL 0.XXIlI100, B 9) iln laJterail. VIieIW, x57, BrzOSltQwika, Middile Vol
gd.an; 8 - CuvilZierella jeani Po!lromy, RVa (ZPAL O.XXII/24, R-42/47.0 m) ID late
ral v,ie:w. x50, Barcin-PiechciJn, Lower Vclgian; 9 and 12 Cytheropteron SIP.; 9 -
LVa (ZPAL 0.XXII/99, R-20/91.5 m) in! iateral vJ.ew,12 - LVa (ZPAL 0.xx:II/98, 
R-20/91,5 rn) an inIte:rInall VIiew, aliI x80, BRl'Icin-Pdechcin, Lower ViOilgian; 10 and 
13 - Metacytheropteron sp. A Pokomy; 10 - LV,j (ZPAL 0.~I/102, B 1) tin 
lateral vi€lW, 13 - C!i! (ZPAL O.xxII/101, B 1) in right latera:l Vliew, an x65, 
Brzost6w1ka, LQwIer VolgiaJIl; 11 - Paranotacythere (Unicosta) rimosa (Maa1tin), 
LVa (ZPAL 0.XXIII103, B 9) in lateral view, x65, B:r2JooltQwjka, MiJddJJ.e Volgian; 
14 8iO:d 11 - Bythoceratina SIP.; 14 - RVa (ZRAL 0.XXII/106, M-66/177.0 rn) aIllid 
17 - RNa (ZPAL 0.xxrI/105, M-42145.0 rn) in lateral views, x65,Barcin-Piechcin, 
Upper Kimmeridgian; 15 and 18 - ?GalZiaecytheridea sp.; 15 - C (?a) (ZPAL 
O.XXIII97, R-42/62.0 m) in ~tlaJteraJ. vie!W', x50, 18 - RV (?a) (ZPAL 0.XXII/96, 
R-20/62.0 rn) in lattera!l V1iew, x57, BairiciJn~Piec:hcin, Dotwer Volgian; 16 - Eucythe
rura sp., RVa ,(ZRAL 0.XXII/104, R-421102.5 m): a - latel;a!l view, x105, b -
valve surface UDJde!f higher m~icaoti,()IIl, shQw.ing papi'1la!te sola of fOOisae, x2050 
(bar 5 f.t), Baa:x:in-PieCihJcin, U:J,JIPer K·immeni.digiaDI; 19 - ExophthaZmocythere fuhr
bergensis Steghaus" RlV (?j) (ZPAL O.xocIIJ47, iM-42176.0 m) in lateral view, x57, 

. Barein-Piechcin;, UlPIPeT KJ.mmerid~an 

PLATE 8 

1-4 and 6-1 - CythereZZa pilicae slP.Ili.; 1 "'- LV!i! (ZPlAL O.XXIl~, W 10) a\l1ki 
2 -:- RV~ (ZPAL 0.xxI/3, W 8) in lateral views, x40, 3 - C~ (holotype, ZPAL 
O.XXIIl W 8): a - leflt lalteral vi€lW, x40, b - dOl'lSal view, x57, 4 - RVO' (ZPAL 
0.xxI/4 W 7)!, 6 - RVj (ZlPAL 0.XXI/6, W 7) runJd 7 - (?o') RVj (ZPALO.XXV5, 
W 7) in lateral views, all x40, Lower Valanginian; 5 - ?PontocypreZZa sp., C (?a) 
(ZPAL 0.XXI/21., W 24) in [eft la:teIlail vi~;, x50, UIWeT Va~an; 8 aIIl!d 10 -
Paracypris elegans sp.n.; 8 - Ca (holotype, ZP AL O.xxV16, W 19): a - right 
la!f;eral vi€lW, x57, b - dor.sall vdaw, x90, 10 - RVa (:oPAL 0.XXIl17, W 14) an 
latteraI vieIW, x57, U~Va<lang.i:nialll/; 9 - Bairdia SlP" LVj (ZPAL OXXI/15, W 4) 
in lateral view, x50, Lower Va'langinian; 11 and 13 - Pontocyprella elongata 
SIP.IIl.; 11 - RVa (ZPAL 0.XXIl19., W 10) a!Ilid 13 - LVa (hdLotYJPE!/, ZPAL 0.XXI/18, 
W 10) in latteral V'ie.'m>, x60, DOIwer Va(l.angi:ndan; 12 and 14-15 '- Cytherelloidea 
nealei SIP.n.; 12 - C~ (holotype, ZPAL 0.XXI/7, W 7) in. left laterail Vliaw, x60, 
14 -'- RV,j (ZPAL 0.xxrJ11, W 7) .iJnI internal view, x65, Loiwer Va[~an; 15 -

RVj (ZPAL 0.XXI/12, W 12) in lateral view, x85, U,wer Valanginian 

AU ' slPecimens ... from W!:lwal 
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PLATE If 

1-2 - CythereUoidea SIP.; 1 - LVj (ZPAL 0.XXII13, W 4) am 2 - RVj (ZPAL 
0.XXLl14, W 4) :in lalteo:ai1. views:. x65, Loiwer Va~an(!Ji:nri.an; 3-5 - Cytherelloid,ea 
neaZei sp.n.; 3 - CO- (ZPAL 0.x.xI/10, W 10) Iiin ~t laJteral view, x57, 4 -
RVI!j? (ZPAL 0.XXIJ8, W 8): a - lateral Viiew, x57, b - ornamen!tati{J(!l" a'rI'OIW 
points to the ceJ.aIte fuss a, x820 (bar .10,u), 5 - R'VI!j? (ZPAL 0,XXI/9, W 10) in lateral 
vitW, x57,' Lqwer Valanginian; 6, 9 and 11 - Hekistocythere tenuis (Donze); 6 --:-' 
RV!j? (ZPAL 0.XXI/43, W 7): a - la'terall Vlie!W', x80, b - am:atmeIn.taJtion, x1270 
('bar 10 ,u), 9 - LV", (ZPAL 0XXJ:/4~, W 4) Iin larteraJ1view, x80, 11 -RVo
(ZPAL 0.XXI/44; W 8) in: IinItel1:la1 vJetW, shQWling pOOIierd.or lPatrtof the hinge 
structure, x245, Lower Valanginian; 7-8, 10 and 12 - Neocythere (Physocythere) 
tumida sp.n.; 7 - LVo- (ZIPAL 0,X,XII40,. W 5) in. laterall Vliew, x57, 8 - C!j? 
(ho1otype, ZPAL 0,xXIJ37. W 4): a; - left dad:erall. view, xi57, b - domal view, 
x75, c - a:nterioc view, x75, UoIwer VaJl:mgiJn.iaru; 10 - IiV!!j? (:OPAL 0.xxI/38, W 
12) in inteTI191 view, showing the hinge structure, x75; 12 - RV!j? (ZPAL 0.XXI/39: 

W 12): a - laJterall view, x57, b - d<llI'5ai view, x60, U(WJ€Ir Vala.n.g:injaIIJ. 

All slPeclimeru;:£rom Wqwal 

PLATE 10 

1-3 anid 6 - DoZocythere punctata SIIhn.; 1 - RVe (ZPAL O.XXI/34, W 7) in 
inlternal view, 2 - RVa (ZPAL 0.XXIJ33, W 7) Iin laIterall vie!WJ, alll x80, Loiwer 
ValanJgiln:ian.; 3 ~ Ca (ZPAL 0.XJXIJ32, W 14) in night (larterail. view, x80, .6 - Ca 
(holotype, ZlPAL 0.XXI/31, W 14). a - left lateral view, x145, b - dorsal view, 
x80, Upper Vailang>inian; 4-.5, 8-9 and 13 - DoZocythere dimorphica Sjp,.n.; 4 -
RM!j? (ZPAL 0.XXlf23, W 8) m laJtem1 view, x80, Lower VaJl.~; . 5 - RV!? 
(ZPAL. 0.xxIl22, W 15) ID laJteralV'iew, 8 - 00- (hoilotype, ZPAL 0.XiXIJ25, W 15) 
a - left lateral vdew, b - tdolI'Sail. VIi~, 9 - RVd' (ZPAL 0.xxI126, W 13) ID 
laiterwl v:iew,al!lx80, 13 - LV!j? (ZPAL O.XXiU21" W 15): a - lateJrall. view, x1'50, 
b - ~entaillion" x660 (,bair 10 ,u), UIP(Per VaIlanginia:n; 7 and 11)........12 - DoZocyt
here ?Zonga Gru~l; 7 - RV!j? (ZPAL O.xxII29, W 8) in inlterml view, 10 -
C!j? (ZPAL 0.XXJV27, W 10) in dorsal view, 11 - RVId" .(zpAL 0.xxJ:/30, W 10) 
in lateral v:iew, ailII. x80, 12 - LV!? (ZPAL OXXI/28, W 10): a - laJteral view, 
x80, b - OImamantaJtj,OIlI, x570 (~ 10 ,u), LoiweJ: VaI~!Ildan; 14-15 - Acrocythere 
asp era Donze; 14 - LVa (ZlPAL OoXiXI/41 , W 8) am· 15 - RVa (ZPAL 0.XXIJ42, 

W 8) in. larterall View!lb x80, Lo!weT Valangiman 

A!ll spooimeru; :£romWqwal 

PLATE 11 

1....-4 anJd 10-11 - Protocythere sztejnae ~!p.n.; 1, - LVo- (ZPAL 0.XXIi70, W 10) 
anti 2 - RV", (ZPAL O.XXlnl, W [0) drJJ aaltelral vie.w!s, 3 ~ C!? (holotYlPe, ZPAL 
0.XXIJ66, W 10): a - left lateral · view, b - dorsal · view. 4 - RV!j? (ZPAL 
OXXIJ69, W 7) iIll 'laJteraJ. vletW, all x57& 10 - LV~ (ZPAL 0.xxIl67, W 4) and 
11 - RV!j? (ZPAL 0.XXIl68, W 4) :inJ dnternal viewlS, slhQwin!g the hiinige strn.JctUll'e, 
x80, ~ V~an; 5-.:..6, 8 and 12 - Protocythere wiadernoensis s!p.n.;5 -
RV", (ZPAL 0.XXI/74, W 6) and 6 - RN!j? (ZlPAL OJQQ!74A, W 4) in lateral 
views, x50, 8 - C~ (holotype, ZPAL 0.XXI/72, W 6): a - left lateral view, b -
dorsal view, x60, 12 - LVo- (:OPAL 0.XXiI!73,W 6) in internal view, x57, Lower 
Va'l~ndaIn.; 7, 9 arul 13 - Protqcythere tomaszowiensis S7Jt.e:jn; 7 - LVj (ZPAL 
0.xpa/50, W 6) in latera[ view, 9 - G!j? (ZPAL 0.xx1l/48, W 4) in dorsal view, 
13 - RYo- (ZlPIAL 0XXI/49, W 4) in laite!ral view, all x57, Lower Va[~an; 
14-15 - Protocythere sIP. A of DOI!lZe (1915); 14 - LVj (ZPAL 0.XXI/60, W I) 
in lateral view, 15 - GO- (ZPAL 0.XXI/59, W 1): a - right lateral view, b -

dorsaJ. view, all x50, Upper :BerriasdalIl 

AIl specdrrnens :£rom Wqwal 

PLATE 12 

1-6, 11-12 and 18 - Pseudoprotocythere aubersonensis Oertlii; 1 - LVj (ZPAL 
0.XXI/75A, W ,lO) in lateral v·iE!IW, l1o!wer VaIlalIlgiJnian; 2 I....;., RVj (ZPAL 0.x.x:rt75, 
W 5) in lateral view, x57, Upper Valanginian; 3 - LV!j? of the coaTsely pitted 
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forIm (ZPAL 0-XXIl75, W 110) aru:i 4 - RVa' of It.he coao:seIy !Pitted fo.rm (ZPAL 
0.XXI/81, W7) in latera!l wews, x40, LOlWer Vallangindan;5 - RVa' od: the finely 
piJtlted foom (ZPiAL 0.!XXI/84, W 14) !IIIlId 6 - oRVd' of the fine[y pitted fOll'lIIl. 
(ZJPAL O.XXIJI~, W 14)·iln lateraO. views!, x40, U/WlEIl" VllIlaInjgJinian; 11 - RVa' 
of the coaa:sely piJtted form (ZPAL O.xxI1/82,W2)iln laiterallview;, x60, Upper 
Berriasdan; '12 _ RVa'Qf the f·ilnely piItibeId fomn .(ZPAL 0.XXI83, W .19) tin lateral 
vie!W, x60, 18 -LVo" of the fineJy u;rlItIted :IiO!rlll1 (ZPAL 0.xxI179, W 19) in latera!J. 
vieIW,x50, Up,per VaJl~; 1-8 -0-- Protocythere hechtiTr.iebel; 7 ,-,.. LV!? 
(ZJPAL 0.XXU46, W 30) and 8 -'- LVa' (ZPAL 0.XXI/47, W 30) in laJteTa!J. views, 
x60, Upper Vallangirndan; 9-10 anid 13 _ Protocythere Zewinskii Kulbdaltmvicz; 9 -
RNa' forana le~ii(ZPAL 0.XXIl61;, W 7) 'Un lateral view, x50, Lo!wer ValaiIl!
gilnian; 10 ~ RVo" of :IlOll'lma biiretiouJalta , (ZPAL OXXIl62 W 14) and 13 - LV!? 
of forma bireltdwlaJta (ZPAL 0.xxIl62Ai, yv 14)' an laJtera!l vdews, x50, UiPIPeI Va
laltlginlian; 14 _Protocythere SIP.; RVa (ZPAL 0.XXI/36. W 3) m laltera;l view, 
x40, .Lorwer Vaila.n!g1iJnJian;. 15-11 - Protocythere vonvaZensis Kubia1lQwibz; 15 ;.
RV!? of the eoorsely piltted form (ZPAL 0.XXI/63, W 7) in 1a!tetral . V'i·etw, x,57, 
Loiwer Valangindan; 16- RVa' of the CIOOiI'Sely pd/tited form (ZPAL 0.xxI/64, W 2) 
ia:Ji lateral view, x50, U(pper Ben:dalsdm; 17 '- RVa' of the f'inely pitted form 

(ZPAL 0.XXI/65, W 7) in laJteral VieIW, x50, LOIWex Va[a:Ili&linian 

All flIPeCdmehs Lr·oan Wqwal 

PLATE 13 

1-1 - Protocythere heZvetica Oertli; 1 - LVa' of the reticulate form (ZPAL 
O.XXI/54, W 2) in lateral view, X43, Upper Berriasian; 2 - RVKj' of the :reticulate 
form (Zl?AL 0.x:x.I/55, W 7): a - lateral view. X43, b .-- ornamentation,X250, 
Lower Va,olanginian; 3 - RVa' of the bireticulate form (ZPAL 0.XXI/56, W 12): 
a - lateral view, X43, b ~ornamentation,. note a ring of papillae around each 
pit, X 1230, Upper Valanginian; 4 ..,- LV!? of the bireticulate form (ZPAL 0.XXI/57, 
W 12): a - lateral view, X43, Ib - ornamentation; {<800, UlPper Valanginian; 
5 - LV,!? of the smooth form (ZPAL 0.XXI/51, W 14): a .-- lateral view, X43, 
b '- ornamentation, X490, Upper Valanginian; .6 ~ LVd' of the smooth fOTm 
(ZPAL 0.XXI/52, W 18) in lateral VLeW, X43, Upper Valanginian; 7 - LVa' of the 

smooth form (ZPAL 0.X;XI153, W 19) in latera'l view, X43, Upp.er Valanginian 

All s{pecdmens fj:,oan W qwal 

PLATE 14 

1 - ExophthaZmocythere insignis Donze, LVa (ZPAL 0.XXI/B6, W 5): a - oblique 
lateral view, b - anterior view, X75, Lower Valanginian; 2-4 and 6 - TriebeZo
cythere oertZii sp.n.; 2 - RVa' (ZPAL 0.XXI/94, W 10): a - lateral view, X80, 
b - o:rnamentation and sieve-pore, X820 (bar 101J.), 3 f-- LVKj' (ho[o~e ZPAL 
0.XXI/93, W 10) in lateral view, X85, 4 - RV!? (ZPAL 0.XlXIJ91, W 10) in laterral 
vi€\W, X80, 6 ~ .RV!? (ZPAL 0.XXI/92, W 10) in internal view, showing anterior part 
of the valve; X85, Lower Valanginian; 5 and 7-9 Parexophthalmocythere hispidci 
(Malecki); 5 - L'Va of the smooth form· (ZPAL 0.XXI/90, W14, partly damaged) 
in oblique lateral view, X 75, Upper Valanginian; 7 ';....- LVa of thEl.pitted form 
(ZPAL 0.XXI/87, W 10) in internal view, X 75, Lower Valangiriian; 8 - RVa of . the 
smooth form· (ZPAL 0.XXI/89, W 18) in lateral view. X60, Upper Valanginiari; 
9 - R'Va of the pitted form (ZPAL O.XlX;I/88, ;W12) in lateral view, ><60, Upper 
Vallanginian; 10-11 - Mandocythere (Gostacythere) frankei (Triebeil); 19 - LV'!? 
(ZPAL 0.XXJI77, W 24): a - llaterall view, X60, b - Ol'IIl!aImenJtatilOll1and rimmeid 
pore, X1230 (bar 10 ,,), c - single papillate pit, X2460, 11 .,...;.. LV'd': (ZPALO.XXl/78, 

W 30) in lateral view, X60, UPlPer lValmginian 

All SjpeCIimens LrQlIll Wqwal 

PLATE 15 

1-4 'and 9 - HapZocytheridea parva s,p.n.; 1 - LVo" (ZPAL O.XXI/lOl, W 7) in 
lateral view, X.50, 2 - Ca' (holotype, ZPAL O,X,XI/lOO, W 7): a - Iright lateral 
view, b - dorsal view, X45, 3 - LV!? (ZPAL 0.XXI/97, W 7): a - latexal view, 
X45, b - sieve and open pOO'es, X820, 4 - RV!? (ZPAL 0.XXI/99, W 7) in lateral 
view, X45, Lower Valanginian; 9 - LV!? (ZPAL OXXI/98, W 19) in internal view, 



70 W . KUBIATOWICZ 

showing the hinge structure, X90, Upper VaIanginian; 5-6, 8 and 10 - Haplo
cytheridea sp.; 5 - LV~ (ZPAL 0.XXl/102, W 30) in lateral V'iew, .X45, Upper 
Valanginian; 6 - R'Vrj (ZPAL 0.XXI/104, Wd202.5 m) in latera·lview, X40, Wia
demo, Upper Valanginian; 8 - RV~ (ZPAL 0.xlXI/103, W 30) tn lateral view, X45, 
10 - LV~ (ZPAL 0.XXI/102A, W 30) in internal view, shOwing the hinge structure, 
X 75, Upper 'Va·langinian; 7 and 11-12 - Dolocytheridea (Dolocytheridea) hilseana 
(Roemer); 7 - RV~ (ZPAL 0.XXI/109, W 21) and 11 - RVrj (ZPAL O.XXI/llO, W.21) 
in lateral views, X40, Upper VaIanginian; 12.- LV~ {ZPAL 0:XXI!108, D 138.5 m) 
in internal view, showing the hinge structure, X57, Dllbr6wka, u'pper VaIanginian; 
13, 16 and 19 - CZithrocytheridea vonvalensis (Sztejn); 13 - LV.~(ZPAL 0.xxI/105, 
W 9) in internal view, showing the hinge str.ucture, X85, 16 - LVrj (ZPAL O.XXI/ 
1107, W9) in lateral view, X45, L'Ower Valanginian; 19 - RiV;~ .(ZPAL 0.XXI/106, 
W 13) in lateral view, X45, Upper Valanginian; 14 and 17 - Stravia crossata Neale; 
14 - R'V~ (ZPAL 0.xxI/96, W.24) in lateral " view;, X 60, Upper Valanginian; 
17 - LV~ (ZPAL 0.xxI/95, W 10) in lateral view, X60, Lower Valanginian; 15 and 
18 - Euryitycythere subtilis Bartenstein & Brand; .15 - INa (ZPAL 0.XXI/1ll, 
W 13) and 18 - LVa (ZPAL 0.x.x.I/112, W 18) in la'teral views, X 85, Upper Va-

langinian. 

All specimens from Wijwal (except for Figs 6 and 12) 

PLATE 16 

1-3 - Asciocythere sp.; 1 - LVa (ZPAL 0.XXI/120, W 2) in lateral view, 2 - RVa 
(ZPAL 0.XXI/121A, W 2) in internal view, 3 '- BNa (~AL 0.xxI/121, W 2) in 
lateral view, all X57, Upper Berriasian; 4-11 and 13 ~ Asciocythere crassivalvis 
sp.n.; 4 - LV~ I(ZPAL 0.XXI!1l3, W 16) and 5 - LVj .(ZPAL 0.x;:KI/1l9A, W 14) 
in lateral view:s, X 45, 6 - LV;~ (ZPAL 0.xxI/1l4, W 13): a ~ lateral view, X45, 
b - sieve pore, X 1230. 7 - LVj (ZPAL 0,XjXI/119, W 14) and 8 - LVI~ (ZPAL 
O;XXl/;1l5, W 16) in internal views, showing the hinge structure, 'X55, 9 - RV;!? 
(ZPAL 0.xxI/116, W 14) in lateral view,X40, 11 - Crj (holotype ZPAL 0.XXI/117, 
W 14) in left lateral view, X40, 11 - Crj (ZPAL 0.xIXl/1l7A, W 17) in dorsal view, 
X 35, 13 - LW .(ZPAL OXXI/1l8, W 14) in lateral view. X40, Upper 'Valanginian; 
12 and 14-15 - Apatocythere (SchuZapatocythere) polonica sp.n.; 12 - RV!? (ZPAL 
0.~/127, ,W 30) in dorsal view, X 80, 14 - C~ (holotype, ZPAL 0.xJa/122, W 24): 
a - right lateral view, X60, b - oblique dorsal view" X65, 15 - LV;~. (ZPAL 
0,X,XI/125, W 25) in interna'l view, showing ,posterior part of the h1nge structure, 

X20, Upper Valanginian 

All ~ens:£rom Wijwal 

PLATE 17 

1-4 - APatocythere (SchUZapatocythere) polonica &p.n.; 1 - LV!? (ZPAL 0.XXI/123, 
W 24), 2 - LV!? (ZPAL 0.XXI/124, W 30), 3 -- LVrj (ZPAL 0.x;xI/128, W 25) and 
4 - RV!? (ZPAL 0.XXI/126, W 30) in lateral views, X40, Upper Valanginian; 
5-8 - SchuZeridea (SchUZeridea)thoerenensis (Triebel); 5 - LV!? (ZPAL 0.XXI!129, 
W 30) and 6 - RV!? (ZPAL 0X;XI/130, W 30) in lateral views, 7 - LVId" (ZPAL 
0.XXI/132, W 24) in internal view, 8 - LVrj (ZPAL 0.XXI/131, W 30) in lateral view, 
all X40, Upper Valanginian; 9-11 and 13 - Schuleridea (SchuZeridea) dabrow
kaensis sp.n.; 9 - LV (? rj) (ZPAL 0.XI/134, W 29), 10 - LV (? ~) (ZPAL 0,XXl/135, 
W 30) and 11 - RV (?~) (ZPAL 0.xxI/136, W 30) in lateral views, all X50, 
13 --'" C (? !?) (holotype, ZPAL 0..x;KI/133, W 30): a - right lateral view, b ,.- oblique 
dorsal view, X 50, Upper VaIanginian; 12 and 14-20 - SchuZeridea (SchUZeridea) 
neocomiana sp.n.;12 - RV!? (ZPAL O.XXIll39A, W 14) in laterai view, X40, 
14 - C!? (holotype, ZPAL 0.xxI/138, W 14): a - dorsal view. b I- right lateral 
view, X50, Upper Valanginian; 15 - LV-rj (ZPAL 0.xXI/143, W 10) in lateral view, 
X40, Lower Valanginian; 16 - LVrj (ZPAL O.XXI/l44, W 14) in lateral view, X40, 
Upper Valanginian; 17 - C!? (ZPAL 0.XXIi139, W 10, in right lateral yiew, 
18 ~ LVrj (ZPAL O.x;XIll42, W 10) and 19 - LV~ (ZPAL 0.XXI/140, W 7) in lateral 
views, all 40, Lower Valanginian; 20 - LV!? (ZPAL 0.XI/141, W 23) in lateral view, 

X40, Upper Valanginian . 

All specimens from Wijwal 
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PLATE 18 

1-2 and 4-5 - Dicrorygma (Dicrorygma) poagi sp.n.; 1 - Cr! (holotype, ZPAL 
O.XII151, W 18) iJn i1eJlt ~ateral view, 2 - LV!j? (ZPAL O.XXII149, W IS) in iIlltema,1 
view, 4 - LV~ (ZPAL O.x.XI/14S, W 18) and 5 - RV!j? (ZPAL 0.XXI/150, W 18) 
in lateral views, all XSO, Uppe'r Valanginian; 3, 6 and 9 - AalenieZla sp.; 3 - LVa 
(ZPAL 0.XXI/145, W 10), 6 - RVa (ZPAL OXXI146, W 10) and 9 - RVa (ZPAL 
0.XXI/147, W 10) in lateral views, all X 123, Lower Valanginia.n; 7 and 15 - Para
notacythere (Paranotacythere) valanginiana reticulata Bassiouni; 7 - LV!j? (ZPAL 
0.XXI/1S1, W 19): a - lateral view, b - oblique anterior view, 15 - LV!j? (ZPAL 
0.xxI/162, W 14) in oblique anterior view, all X 100, Upper Valanginian; 8, 10-11 
and 18 - Paranotacythere (Paranotacythere) 80ror sp.n.; 'S - RVr! (ZPAL 0.x...~I/169, 
W 10), 10 - LVd' (ZPAL 0.XXI/168, W 8) and 11 - LV!j? {holotype, ZPAL 0.xXI/166, 
W 7) in lateral views, all X85, 18 - LV!j? (ZPAL 0.XXI/167, W 8) in oblique anterior 
view, X 150, Lower Valanginian; 12-13 - Paranotacythere (Paranotacythere) polo
nica (Sztejn); 12 - LV!j? (ZP AL 0.XXIl159, W 4) in oblique anterior view, X 150, 
13 - LVr!(ZPAL 0.XXI/160, W 10) in lateral view, X80, Lower Valanginian; 
14 and 16-17 - Paranotacythere (Paranotaeythere) sp.; 14- RV!j? ,(ZPAL 0.XXII164, 
W 6), 16 - LVr! (ZPAL 0.XXIl165, W 6) and 17- LV~ (ZPAL 0.XXIl163, W 8) in 

lateral views, all X 80, Lower Valanginian 

All slPecdmens from Wqwal 

PLATE 19 

1-2 - Stillina acuminata Ncale; 1 - LV!j? (ZPAL O.XXI/181, W 7) in lateral view, 
X 80, Lower Valanginian; 2 -RVr! (ZPAL 0.xXI/182, W 14) in lateral view, X80, 
Upper Valanginian; 3-4 - Hemicytherura ?moorei Neale; 3 - RV (?r!) (ZPAL 
0.xxI/157, W 7) and 4 - RV (?d') (ZPAL 0.XXI/158, W 7) in lateral views, X 115, 
Lower Valanginian; 5-6 and 11 - Eocytheropterina 8ubtili8 (Griindel); 5 - LVr! 
(ZPAL 0.XXIl170, W 18) in lateral view, X100, Uwer Valanginian; 6 .- RV!j? (ZPAL 
O.XXIl171, W 7) in lateral view, X 95, 11 -- RV!j? (ZPAL 0.XXI/172, W 8) in lateral 
view, X165, Lower Valanginian; 7-10 and 12-13 - Eocytheropterina gruendeli 
sp.n.; 7 - LVd' (ZPAL 0.XXI/177, W 8), 8 - LV!j? (ZPAL 0.XXIl173, W 8) and 9 -
LVd' (ZP AL 0.XXI/176, W 8) in lateral views, ' all X 100, 10 - Cr! (holotype, ZP AL 
0.XXI/175, W 10) in left lateral view, X 160, 12 - RV!j? (ZPAL 0.XXI/174, W 8) in 
lateral view, 13 - RVr! (ZPAL 0.XXI/178, W 8) in internal view, X160, Lower 
Valanginian; 14-15 - Eocytheropteron sp.; 14 -- LVa (ZPAL 0.XXI/179, W 4): a -
left lateral view, b - dorsal view, 15 - LVa (ZPAL 0.XXI/180, W 4) in internal 

view, all X80, Lower Valanginian 

All SlPooimens LrOlIIl Wqwal 

PLATE 20 

1-2 - Eucytherura nuda Kaye; 1 - LVa (ZPAL 0.XXI/153, W 23): a ~ lateral 
view, X100, b - omamentation, X 740, 2 - RVa (ZFAL 0.XXI/154, W 12) in lateral 
view, X100, Upper Valanginian; 3-4 - Eucytherura sp.; 3 - LVa (ZPAL O.XlXII 
1155, W 7): a - lateraI view, X 100, b '-- foveolate, tegminal cover of the dorsal 
tubercle, XI025, c - the latter under greater magnification, X2300, d - scheme 
of the ornamental pattern, 4 - RVa (ZPAL 0.XXI/156, W 7): a - lateral view, 
XIOO, b - central part of the valve, X 530, c - tegminal spot and papillate fossae, 
X 1600, d - PlIIPillate fossae, sola of the fossae with papillae and faint very fIne 
reticulation, X 1600, e - scheme of the ornamental pattern, Lower Valanginian 

Scale bar 5 p 

All slPeoimens LrOIn Wqwal 
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MAŁZORACZKI Z OSADOW GqRNEJ JURY I NEOKOMU 
POLSKI SRODKOWEJ 

(Streszczenie) 

Pr.zedrriiotem IPracy je>t analiza mal:"ŻlOraczków gómojurajskich (gómy ki
mery1d, dO!lny i środkOlWy wołg) 1P000hodzącyC!h z 'oIbszaru BaI1Ciona i PiechcriJna na 
KJujawacih O!I"8z z B.rz06t6włkilW TOIlllas?JÓiW'.ie MarLOlwieclkiJm, a talkże małżoracnk6w 

neoikomskich pochodzących z .okollWc TO!Illa:s~orwa Ma7lowiedltiego, m. in. zWąwału 
(!fig. 1). Badany materiał (fig. 2-6 KlII"arL tab. 1---3) ,poi7JWdllł lIla wyd2'lielenie w ob
rębie sekwencji :osadów górnego kiJmerydu - 'W10~u 07Jterech poziomów małżo
rak:Zkowy!Clh: GaUiaecytheridea monstrata, G. oertlii, G. barcinensis, G. punctila
taeformis, zaś IW .obrębie sekwenJC'jliJ neokomu dwóch poziJomów: Pseudoprotocythere 
aubersonensis orarz; Mandocythere frankei. Poziomy małrLorac:llkOlWe zootały siko
relowane z og~ IPrzyjętym !po~ia,łem stra,tygraf~CZIllym opartym na amoni
tac!h (taIb. 4). 

Część systematyczna ipl'a,cy zSlWli.era qpisy 37 gatunków (w tym 4 nOlWe) mał
żoraC1lJk:6w gór.nojl\lrajslkich (!pL 1-7) oraz 51 gaJtumlków (w tym 18 lIlowy'Ch) mał
żoraczlWw neoikomsikich (!Pl. 8-20) . . Kilka SipolŚród badanych gatunJków wykaZJUJje 
~nteresującą zmienność ornaJinEmtacji, Mocą w przy;padlru małżoraczków neokom
mICh (fiig. 9) mWma tłumaczyć c.zynniJkMni ~ologiC7ID.ymi. 
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