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The results of the studies on the Devonian ostracods from three deep test drillings
(Chojnice 5, Koczala 1 and Miastko 2) situated in the vicinities of Chojnice, Western
Pomerania, Poland are reported. The presence of Upper Givetian, Frasnian and
Lower Fammenian deposits in these boreholes is documented on the basis of
ostracods. The deposits are correlated with the Devonian deposits in diffe
rent regions of Europe. The age of the Skaly Formation in the Holy Cross Moun
tains (Gory Swietokrzyskie) is also discussed. The author believes that the
upper part of this formation is of Givetian age. The diachronic character of
some Iithological complexes distinguished by R. DADLEZ (1978) in the studied
area, in particular the sandy top of the Chojnice and Wyszeborz complexes, is
indicated. A paleogeographical and Iithological analysis of the Devonian of the
Chojnice environs revealed the inexpediency to distinguish two Iithofacial zones
of the Devonian deposits in this area. A paleoecological analysis, based on the
Upper Givetian assemblage of ostracods, allowed the author to reconstruct the
environmental conditions. The sedimentation of the Upper Givetian deposits under
study took place in a sublittoral zone at a depth not exceeding 200 m. The Up
per Givetian ostracod assemblage corresponds to "Eifeler 6kl?typ" in BECKER'S
meaning (in: BANDEL and BECKER 1975). The paper includes descriptions of 103
ostracod species assigned to 61 genera and subgenera representing orders: Palaeo
copida, Platycopida, Metacopida, Podocopida and Myodocopida. 56 new species of
37 genera have been distinguished, 16 of these species being left in an open nomen
clature. One new genus, Gerbeckites (Metacopida, Healdiacea) and one new family,
Nezamysliidae (Palaeocopida, superfamily unknown) are erected. The systematic
position of many known taxa is revised.
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MALZORACZKI Z DEWONU SRODKOWEGO I GORNEGO POLNOCNO·ZACHODNIEJ POLSKI I ICH ZNACZENIE
STRATYGRAFICZNE

Streszczenie. - W pracy przedstawiono rezultaty badan nad malzoraczkami deworiskimi
z trzech glebokich wierceri z rejonu Chojnic na Pomorzu Zachodnim: Chojnice 5, Koczala
1 i Miastko 2. Na podstawie malzoraczkow udokumentowano w tych profilach obecnosc
osadow gornego zywetu, franu i dolnego famenu. Osady te skorelowano z osadami dewonu
innych regionow Europy. Przedyskutowano problem wieku formacji skalskiej w Gorach
Swietokrzyskich. Gorne partie tej formacji sa, zdaniem autorki, wieku zyweckiego, Wykazano
1·
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diachronicznosc niektorych kompleks6w litologicznych wyroznionych na badanym obszarze
przez R. DADLEZA (1978), a zwlaszcza stropu piaszczystych kompleksow Chojnic i Wysze
borza. Przeprowadzono analize paleogeograficzno-facjalna dla dewonu rejonu Chojnic, wyka
zujac niecelowosc wyrozniania dw6ch stref litofacjalnych dla calego dewonu tego obszaru.
Analiza paleoekologiczna, oparta 0 gornozywecki zespol malzoraczkow, pozwolila na odtwo
rzenie warunk6w srodowiska. Sedymentacja badanych osad6w g6rnoiyweckich odbywala
si~ w strefie sublitoralnej na glebokosci nie przekraczajacej 200 m. Gornozywecki zespol mal
zoraczkow reprezentuje "Eifeler Okotyp" sensu BECKER (in: BANDEL and BECKER 1975). Opi
sano 103 gatunki malzoraczkow nalezace do 61 rodzaj6w i podrodzaj6w reprezentujacych
rzedy: Palaeocopida, Platycopida, Metacopida, Podocopida i Myodocopida. Wyrozniono 56
nowych gatunk6w nalezacych do 37 rodzaj6w. 16 z tych gatunkow pozostawiono w nomen
klaturze otwartej. Utworzono nowy rodzaj Gerbeckites (Metacopida, Healdiacea) i nowa ro
dzine Nezamysliidae (Palaeocopida, nadrodzina nieznana) . Zrewidowano pozycje systematy
czna szeregu opisanych takson6w.

Prace finansowala Polska Akademia Nauk w ramach problemu MR. 1-16.

CONTENTS

Introduction 6
Acknowledgements . . . . . .. . . . . . . . 7

Devonian biostratigraphy in the environs of Chojnice 8
Devonian lithology in the environs of Chojnice 8
The distribution of ostracods in the Devonian profiles of the environs of Chojnice and their stratigraphic signifi-
cance . . . ... .. . . . . . . . . • . .. . . .. . .. . . . ... . . . . . .. .. 11
Stratigraphic correlation of the Devonian of the environs of Chojnice, with remarks on facies development 14
Paleoecology of the Upper Givetian ostracods of NW Poland 16
Systematic Palaeontology '. 20

General remarks . . . . . . . . . . . 20
Abbreviations used . • . .. . . .. 20
Order Palaeocopida HENNIGSMOEN, 1953 20

Family Primiliopsidae SWARTZ, 1936 20
Genus Pribylites POKORNY, 1950 21
Subgenus Gravia POLENOVA, 1952 21
Subgenus Parapribylites POKORNY, 1950 21
Genus Selebratina POLENOVA, 1953 22
Genus Russia POLENOVA, 1952 22
Genus Urftella BECKER, 1970 . . . 24

Family? Primitiopsidae SWARTZ, 1936 24
Genus Sulcatiella POLENOVA, 1968 . 24

Superfamily Hollinacea SWARTZ, 1936 26
. Family Hollinidae SWARTZ, 1936 . . 26

Genus Hana ites POKORNY, 1950 . . 26
Genus Parabolbinella ADAMCZAK, 1968 26

Family Hollinellidae BLESS et JORDAN, 1971 . 27
Genus Hollinel1a CoRYELL, 1927 . . . . 27
Genus Adelphobolbina STOYER, 1956 . . 28

Superfamily Beyrichiacea MATHEW, 1886 28
Family Treposellidae HENNINGSMOEN, 1954 28
Genus Kozlowskiel1a PluBYL, 1953 . . . 28
Genus 1I1ativella ZANINA, 1960 . . . . . 29

Superfamily Drepanellacea ULRICH et BASSLER, 1923 30
Family Aechminidae BOUCEK, 1936 . . 30

Genus Aechmina JONES et HALL, 1869 . . . . . . 30



DEVONIAN OSTRACODS FROM NW POLAND 5

Superfamily Kirkbyacea ULRICH et BASSLER, 1906
Family Amphissltidae KNIOHT, 1928

Genus Amphissites GIRTY, 1910
Family Kirkbyellidae SoHN, 1961

Genus Refrathella BECKER, 1967
Superfamily Youngiellacea KELLrr, 1933
Family Youngiellidae KELLrr, 1933

Genus Moorites CoRYELL et BILUNOS, 1932
Superfamily uncertain . . , . . .
Family Aechminellidae SOHN, 1961

Genus Ba/antoides MOREY, 1935
Family Nezamysliidae fam. n.
Genus Nezamys/ia PRIBYL, 1955 .
Genus Obotritia ADAMCZAK, 1968

Family Rozhdestvenskayitidae Mc GILL, 1966
Genus Fellerites GRONDEL, 1962

Family uncertain .. .., ," .,
Genus Evlanovia EOOROV, 1950
Genus Coe/oene//ina POLENOVA, 1952

Order Platycopida SARS, 1866 , . . .
Superfamily Kloedenellacea ULRICH et BASSLER, 1908
Family Kloedenellidae ULRICH et BASSLER, 1908
Genus Poloniella GORICH, 1896
Genus Uchtovia EGoROV, 1950 . . ,
Genus Ev/anella EGoROV, 1950

Superfamily Cytherellacea SARS, 1866
Family Cavellinidae Ecoaov, 1950

Genus Cave//ina CoRYELL, 1928 .
Genus Mennerella EooROV, 1950
Genus Semilukiella EoOROV, 1950

, Order Metacopida SYLVESTER-BRADLEY, 1961
Superfamily ThIipsuracea ULRICH, 1894
Family Thlipsuridae ULRICH, 1894
Genus Polyzygia GORICH, 1896
Genus Favulella SWARTZ et SWAIN, 1941

Family Quasi1litidae CoRYELL et MALKIN, 1936
Genus Qulzsillites CoRYELL et MALKIN, 1936
Genus Jenningsina CoRYELL et MALKIN, 1936
Genus Svantovites POKORNY, 1950 , . . .
Genus Jefina ADAMCZAK, 1976 . .• . .••.
Genus Eriella STEWART et HENDRIX, 1945
Genus Ponderodictya CoRYELL et MALKIN, 1936
Genus Graphladactyllls ROTH, 1929 ..•..

Family Ropolonellidae CoRYELL et MALKIN, 1936
Genus Ropolonellus VAN PELT, 1933 , .

Family Bufinidae SoHN et STOVER, 1961
Genus Bufina CoRYELL et MALKIN, 1936

Superfamily Healdiacea HARLTON, 1953 ,
Family Healdiidae HARLTON, 1953
Genus Cytherellina. JONFS et HALL, 1869
Genus Incisure/la CooPER, 1941
Genus Gerbeckites gen. n.

Order' Podocopida MOLLER, 1894
'Subo rder Cypridocopina JoNFS, 1901

Superfami1y Bairdiocypridacea SHAVER, 1961
Family Pachydomellidae BEJU>AN .et SoHN, 1961
Genus Mlcrocheil!rie/la 'G1!tS, "1933 ' ~ . .
Genus Ampuloides' PO'~OVA, "1952

Family Bairdiocyprididae SHAvER, '1961 '"
G.enu&.Balrdiocypris KEOEL, '1932 ·
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Genus Healdianella POSNER, 1951
Genus Orthocypris KUMMf.ROW, 1953

Family Gerodiidae GRONDEL, 1962 .
Genus Baschkirina ROZHDESTVENSKAYA, 1959

Family Rectellidae NECKAYA, 1966
Genus Rectella NECKAYA, 1952

Superfamily Bairdiacea SARS, 1888
Family Bairdiidae SARS, 1888

Genus Bairdia Mc CoY, 1844
Genus Bairdiacypris BRADFIELD, 1933
Genus Fabalicypris CooPER, 1946
Genus Acratia DELO, 1930

Family Beecherellidae ULRICH, 1894
Genus Acanthoscapha ULRICH et BASSLER, 1923

Superfamily Cypridacea BAIRD, 1845
Family uncertain .
Genus Schneideria KOSTCHETKOVA, 1960

Suborder Cytherocopina GRONDEL, 1968
Superfamily Cythe~acea BAIRD, 1850
Family Bythocytheridae SARS, 1926 . .
Subfamily Editiinae KNOPFER, 1967

Genus Pseudomonoceratina GRONDEL et KOZUR, 1971
Genus Triebacythere GRONDEL et KOZUR, 1971

Suborder Paraparchitocopina GRAMM, 1975
Superfamily Paraparchitacea SCOTI, 1959
Family ?Paraparc~itidaeSCOTI, 1959

Genus Samarella POLENOVA, 1952
?Podocopida .
Superfamily uncertain . . . . .
Family Knoxitidae EGOROV, 1950

Genus Marginia POLENOVA, 1952
Order Myodocopida SARS, 1866
Suborder Entomozocopina GR ONDEL, 1969
Superfamily Entomozoacea PaffiYL, 1950
Family Entomozoidae PRIBYL, 1950

Genus Entomozoe PaIBYL, 1950
Subgenus Nehdentomis MATERN, 1929

Incertae ordinis . . . . . . . . . . . .
Family Buregiidae POLENOVA, 1953 ..
Genus Buregia ZASPELOVA in POLENOVA, 1953

Family uncertain
Gen. et sp . indet.
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Several oil and gas prospecting deep borings by which, among other deposits, Devonian
formations were discovered have been made since 1958 in the Koszalin-Chojnice area, north
western Poland. Despite numerous geological investigations the biostratigraphy of the Devo
nian in this region is as yet incomplete, in particular in regard to the 'Middle Devonian and
Frasnian deposits.

Thus, the author described the ostracods occurring inthe Devonian deposits of several
selected boreholes, mostly in order to determine the age of those deposits.

Information on the occurrence of ostracods in the Polish Devonian outside the Holy
Cross Mts. area has so far been very scanty. Several species from the Givetian and Frasnian
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deposits of Jamno IG-1 borehole in Western Pomerania (NEHRING 1971) and twenty species
from the Lower Devonian deposits of Krowie Bagno IG-I borehole in the Radom - Lublin
area (NEHRING 1974) were so far described.

Samples were taken from the deposits drilled in three boreho1es near Chojnice, that is,
Chojnice 5, Koczala 1, and Miastko 2, made by the Oil Prospecting Enterprise at Pila in 1968
1971 (fig. 1).

USTKA

~MIASTKO

eMiastko 2
eKoczaIa 1

10 20 JO"m

Il!lCHOJNICE

eC~r.iCe 5

TUCHOLA

Fig. 1
Distribution of the studied boreholes in Western Pomerania.

Altogether, 90 samples were macerated in Na2S04 and ostracods were found in 45 of them.
The ostracods are preserved as non-silicified carapaces and single valves with pyritized speci
mens occurring very rarely. The presence of three Devonian stages, that is, Givetian, Frasnian
and Famennian, in the deposits under study was documented on the basis of a rich and diffe
rentiated microfauna. Only the Givetian and Frasnian ostracods were studied in detail while
the Famennian ones from Chojnice 5 and Koczala 1 boreholes were left for later studies.

The collection of ostracods discussed in the present paper consists of about 10,000 spe
cimens. The author described and illustrated 103 species, including 56 new ones. The latter
number includes sixteen species described in an open nomenclature. A new genus, Gerbeckites
(Metacopida, Healdiacea) and a new family, Nezamysliidae (Palaeocopida, superfamily un
known) have also been erected.

All holotypes, as well as the remaining specimens illustrated in this paper, are stored in
the Institute of Geological Sciences of the Polish Academy of Sciences abbreviated as ING.

The report was prepared in the Institute of Geological Sciences of the Polish Academy
of Sciences in Warsaw in 1973-1978. The work was done under the supervision of Professor
L. TELLER.
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DEVONIAN BIOSTRATIGRAPHY IN THE ENVIRONS OF CHOJNICE

The Devonian deposits in the environs of Chojnice have been discovered quite recently.
The deposits of this age, overlaid by Permian rocks, were reached for the first time in the Choj
nice 2 borehole (TOKARSKI 1959). Until now, the Devonian deposits in this area have been
drilled or pierced by several boreholes, but an insufficient coring prevented more accurate
studies of their stratigraphy. Preliminary data on the Devonian stratigraphy in the structural
zone of Chojnice were published by LOBANOWSKI (1968). The presence of the Middle Devonian
deposits was suggested by this author on the basis of brachiopods found in the cores of the
Miastko 1 and Chojnice 5 boreholes.

The stratigraphy of the Devonian deposits described from the profile of the Czluchow
IG-l borehole (PAJCHLOWA 1977, OZONKOWA 1977) was based on fossils only to a small extent.
The presence of the Givetian, Frasnian and Famennian deposits was determined, not very
accurately, on the basis of macrofauna determined only to the level of genus. The Frasnian
deposits were determined on the basis of the presence of Buchiola pelecypods, impressions
of indeterminate goniatites and the algae Girvanella, while the Famennian was documented
by the occurrence of foraminifers of the family Endothyridae. These stratigraphic estimations,
although based on an insufficient amount of paleontological data, seem - in the light of the
author's studies on the Devonian of the nearby profile of the Chojnice 5 borehole- not to
arouse any major reservations.

The biostratigraphy of the Famennian in the environs of Chojnice was the object of studies
by MATYJA (1972, 1975, 1976) who, on the basis of brachiopods and conodonts, documented
theoccurrence of Famennian deposits in the profiles of the Chojnice 2, Chojnice 4 and Babilon
1 boreholes.

Ostracods whose-presence in some profiles was mentioned for the first time by LoBANo
WSKI (1968), occur also fairly abundantly among other fossils from the drilled Devonian pro
files of the environs of Chojnice. The author's studies revealed as well the presence of ostracods
in the Devonian deposits from the Chojnice 5, KoczalaI and Miastko 2 boreholes and their
investigation enabled her to determine the stratigraphy of those deposits.

DEVONIAN LITHOLOGY IN -THE: ENVIRONS OF CHOJNICE

.. The . simplified lithologicalprofiles of the. deposits \.l,nderstu<lY ' are .presented -in Jig. 2.
Chojnice :5 boreh'o!e , ' ' . " ... . <',:. :, ..... '.' . , ' .. , . ,.:: .: . . . " -.

. The data concerning the lithology of the Chojnice 5 profile come from LOBANOwsKt-(1968)
and J.DADLEZ (1975). · , ... ' , ,

J. DADLEZ (1975) distinguished three following groups of deposits occurring in the Devo-
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nian of the Chojnice 5 profile which is 2,039 m in thickness and ranges between depths 4,890
and 2,851 m:
(1) clastics, subordinately marly or . carbonate, transgressive deposits;
(2) marly, subordinately clayey deposits marking the period of the largest overdeepening of

the basin;
(3) carbonate, subordinately marly, regressive deposits.

The first of these groups of deposits is composed at first of mutuaIIy intercalating, mostly
non-calcareous or only slightly calcareous, dark-gray mudstones and claystones, subordinately
with thin intercalations of gray, fine-grained sandstones, sandy limestones and dolomites
(corresponding to the Tuchola and SiIno complexes of R. DADLEZ 1978). Starting at the
depth of 4,385 m, they pass into gray , fine-grained sandstones with muddy-clayey streaks
and bands and sandy dolomites occurring at the top (= Chojnice complex of R. DADLEZ 1978).

The second group of deposits occurs at the depth of about 4,000 m and is represented by
black, campact, calcareous claystones with goniatites and intercalations of light-gray, detrital
limestones (corresponding to a lower marly subcomplex of Czluch6w complex of R. DADLEZ),
changing graduaIIy (= transitional subcomplex of Czluchow complex of R. DADLEZ 1978)
into the deposits of the third group, that is, that with a predominant occurrence of nodular
limestones (= calcareous subcomplex of Czluch6w complex of R. DADLEZ 1978).

Koczala 1 borehole
The lithological profile of the Devonian of the Koczala 1 borehole (according to Loba

nowski's archival report of 1970), which is 1,015 m thick (between 3,127'4 and- 2,112'3 m in
depth), begins with intercalating, light-gray, very fine-grained sandstones, dark-gray claystones
and siltstones and marIy, 10caIIy fine-grained, gray limestones abounding in macrofauna (=
Jamno complex plus Sian6w complex of R. DADLEZ 1978). Upwards, beginning at the depth
of 2,942 m, predominate dark-gray, fine-grained, clayey sandstones, 10caIIy cherry-red, 'with
laminae and intercalations of dark-gray siItstones and mudstones (= Wyszeb6rz complex
of R. DADLEZ 1978). In their top, at the depth of 2,734 m, there appear intercalations of marIy
and sandy limestones and dark-gray mudstones occurring within brown sandstones. Above
the depth of 2,706'5 m, grayish limestones with intercalations of conglomerates, composed
of gray and dark-gray pebbles of limestones, variegated and brown dolomites with few layers
of breccia consisting of sharp-edged fragments of grayish limestones with a carbonate-marIy
cement are predominant deposits (= Koczala complex of R. DADLEZ 1978). Intercalations
of grayish-green sandstones, mudstones and siltstones occur in the top of those limestones,
beginning at the depth of 2, 635 m. Between depths 2,610 and 3,310 m (= lower marly sub
complex of Czluch6w complex of R. DADLEZ 1978), dark-gray siItstones occur, at first with
intercalations and thin layers of gray marlylimestones and, subsequently, dark-gray calcareous
siltstones with intercalations of gray nodular limestones occurring in the top. At the depth
of 2,310-2,164 m, there occur dark-gray and, locaIIy, grayish nodular, marIy limestones
overlaid, up to the top of the Devonian deposits (that is, up to the depth of2,112.3 m) by a 50 m
thick patch of grayish, fine-grained, cavernous dolomites (= transitional subcomplex plus
calcareous subcomplex of Czluch6w complex of R. DADLEZ (1978).

Miastko 2 borehole
In the Miastko 2 borehole, Devonian deposits 120 m thick, were drilled at the depths

of 2,200 to 2,080 m. The lithological profile of this borehole (according to L<)BANOWSKI'S and
PAJCHLOWA'S 1968, unpublished data) is represented by intercalating greenish-gray and variegat
ed calcareous mudstones, light-olive siltstones 10caIIy slightly calcareous and with intercalations
of fine-grained, dark-gray limestones containing remains of brachiopods and corals. The
intercalations of brown dolomites containing a recrystallized macrofauna occur in the top. All
the Devonian deposits of this profile were included by R. ·DADLEZ (1978) in the Sian6w complex.
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Table 1

Distribution of ostracods in the Chojnice 5 borehole

B. Zblkowska
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Urftel l a adamczaki BECKER
Balantoides parvulus (POLENOVA)
Pol oniella trisinuata (Van PELT)
P. tertia KROMMELBEIN
Ca~elli na sublongul a Bp. n .
C. parvula Bp. n .
Ouasillites quasilliti formis (POLENOVA)
Buffina co llique fa cta sp. n .
ort~ClJpris - perlonga KUMMEROW
Pribgl ites (parapr ibgl i t e s ' hanai c us POKORNY
Hanaites mi rabilis (POLENOVA)
Uchtovia r ozhdi,,;tvenskagae Bp . n ,
Semi lukiella polita sp , n ,
Pol gz ggia s ymmetr ica GORICH
Jenningsina cave rnosa (POLEtjOVA)
N1crocheilinella fecunda (PRIBYL et SNAJDR)
H. mandelstami POLENOVA
Rus sia apicata sp , n ,
Parabolbinella anteaculeata ADAMCZAK-''''
Coe l oenellina pomeranica sp . n.
Poloniella adamczaki sp. n .
P . r e gul aris sp , n , ""
Uchtovia r e f ratheh s i s (KROMMELBEIN)
Graphiadactglli s indotatus sp~ n.
Ropol onellus ket tneri (POKORNY)
Bai r di ocgpri s deliberatus s p . n .
Healdianella res ima (ROZHDESTVENSKAYA)
Bairdi a hexagon a POLENOVA
B. pa f frathens i s KUMME ROW
B. aperta POLENOVA
B. cho jni censis sp. n.
Fabal i cgpris holuschurmens i s (POLENOVA)
Samare l l a crassa POLENOVA
Pseu domonoce r ati na ex gr . sublimi s (POLENOVA)
Margi nia syzranens is POLENOVA
Buf ina medi a sp , n ,
B. s alva Bp . n .
Healdianella obli qua (KUMMEROW)
Bairdia vol ati li s ROZHDESTVENSKAYA
Triebac gther e ? mesode voni ca s p. n .
Gen. e t sp . i ndet.
Cavel lina s ubegorovi sp . n .
Je f i na obtus a sp . n .
Hol l inel l a suffla ta (BECKER)
Orthocgpri s k u.'lll!ler owi sp , n ,
Balantoi des keslingi sp. n .
Inci surell a sp . 1
Cgtherellina sp . 1
Bai rdiaCIJpris sp . 1
Schneideria sohi grovskiensis (POLENOVA)
Bal antoides brauni -BECKER
Uchto via mater ni BECKER
Favule l l a spi s sa sp. n.
Ropolonel l ~s sp . 1
OrthoCIJpr i s sp , 1
Adelphobo l bi.oa r e ctangul ar i s sp , n ,
Sva ntovites magne1 BECKE R
Schn eider i a groos ae BECKER
Entomozoe (Nehden tomi s) tenera (GURICH)
Begr ichiacean os t racode sp. 104 BECKER
Paegnium sp, A LETHIERS
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Table 2

Distribution of ostracods in the Koczala 1 borehole

B. Zb iko wsk a

T I I z z
IUPPERMOST GIVETIAN I MIDDLE-

<{ <{ I
AGE I I ?UPPER I Z z IUPPER GIVETIA N (/) z Fa 10<{ w

1-MIDDLE FRASNIAN IFRASNIAN I Cl:: L

Iu.. if:.I I 'I :::5
('- . -i

~ lA) W N N N N N

SPECIES 0 0 ID eo '-J en U1
0 0 0 0 0 0

0 0 0 0 0 0 0

Coe l oenel l i na pomeranica s p . n.
Healdianella resima (ROZHDES TVENSKAYA)
Orthocypr i s perlonga KUMMEROW
Urftella adamczaki BECKER
Poloni ella s p . 1
uchtovi a sp , 1
Gerbeckites pomerani cu s gen. e t s p . n.
Microch eilinella clava (KEGEL)
Heal di anel la s p . 1
Orthocypri s kummer owi sp . n .
Bairdi a paffrathensis KUMME ROW
Schne i de r i a s p . 1
Balan toides par vu l us (POLE NOVA)
Cave l l i na s ublongula s p . n .
Er iel l a rostrata sp . n.
Bufina media s p. n.
Microchei linel la man de ls tami POLENOVA
Healdi ane l la obliqua (KUMMEROW)
Pribylite s (Parapribylite s ) hanaicus POKORNY
Poloni ella adamczaki s p . n.
P. t risinuata (Van PELT)
Uch tovia rozhde s t venskayae s p. n .
Bairdiocypr is deliberatus s p . n .
Bairdia ? sp , 2
Balan toi des k e slingi s p . n .
Pol oni e lla t ert i a KROMMELBEIN
Cavellina parvula sp . n.
Bai rdia vola ti lis ROZH DESTVENSKAYA
Triebacythere 1 mesodevonica sp . n .
Jenningsina ca verno sa (POLENOVA)
Aechm ina s p.
Moorites koczalensis sp. n.
Pol oni e l l a regularis s p. n .
Cave l l i na s ubegorovi s p. n .
Ma rginia s yzranensis POLENOVA
Koz lowsk i e l l a mirabi l is s p . n .
Bairdiocypris pha s eo l i f o rmi s sp. n .
Buregia c urta sp . u.
B. groosae s p . n .
UCh t o via r efra t hensis (KROMMELBEIN)
Pol yzygia s ymmetrica GURICH
Ropo l one l l us k e t tneri (POKORNY)
Microcheilinell a f ecunda (PRIBYL e t SNAJ DR)
Bairdia pl i ca t ul a POLENOVA
Pribylite s (Gra via) sp . 1
Russi a cingula t a (KUMMEROW)
R. apica ta s p . n .
Parabolbinel la an tcac ulea t a ADAMCZAK
Hol li nel l a an t ri ADAMCZAK
Obotri tia e i f e l iens i s ADAMCZAK
Amphissite s pul che r POLENOVA
A. rc mes i POKORNY
Refrathel l a s p . 1
Moori tes gi ve t i anus (ROZHDESTVENSKAYA)
Evlanella caduca sp . n .
Se milukiel la po l i t a sp. n .
Graphiadacty l lis facetus sp . n .
G. indota t us sp . n.
Cytherelli na s p . 1
Ampuloides verrucosa POLENOVA
Bairdi a hex agona POLENOVA
B. aperta POLENOVA
Faba licypris ho lushurmensis (POLENOVA)
Ar.r~tia integra ROZHDESTVENSKAYA
Pseudomonoceratina ex gr . sublimis (POLENOVA)
Samarella c rassa POLENOVA .
Adelphobolbina r ectangular i s s p . n .
Balantoides brauni BE CKER
Amphissites irinae GLEB . e t ZASP. in:EGOROV
Favulella spissa sp. n .
Bairdia sp , 1
Bairdiacypris sp. 1
Illativella sp. 1
Hennerella = nvexoventrali s sp , n ,
Entomoprimitia sandbergeri (MATERN)
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DEVONIAN OSTRACODS FROM NW POLAND

THE DISTRIBUTION OF OSTRACODS IN THE DEVONIAN PROFILES OF THE ENVIRONS
OF CHOJNICE AND THEIR STRATlGRAPHIC SIGNIFICANCE

11

The Givetian

The deposits of this age occur in the lowermost parts of the profiles of the Chojnice 5 (at
depths of 4,691 to 4,390·1 m) and Koczala I (at depths of 3,119 to 2,938·3 m) boreholes, as
well as at the depths of 2,085 to 2,080 m in the profile of the Miastko 2 borehole.

Chojnice 5 borehole. - A sector situated between the depths Of 4,691.7 to 4,290.1 m is the 10
wermost sampled part of the profile in which ostracods were found. There occur only nine
species represented mostly by single specimens (Tables I and 3). A considerably diversified
assemblage of ostracods composed of 43 species, including all occurring in the previous sector
of the profile, was found in samples taken betweeen the depths of 4,545·1 to 4,482 m (Tables
1 and 3). No ostracods were found at 4,482-4,436·4 m, while an assemblage of 24 species,
including 19 from the previous parts of the profile discussed above was recorded between 4,436·4
to 4,398·2 m (Tables 1 and 3). An assemblage, consisting of a total of 48 species of ostracods,
occurs in the Chojnice 5 profile in the deposits at the depths of 4,691·7 to 4,390·1 m which,
on the basis of the ostracods , are assigned to the Givetian (see below).

KoczalaL borehole. - The Givetian of the profile of the Koczala 1 borehole is marked by
a yet more abundant and richer assemblage of ostracods than that of the profile of the Chojnice
5 borehole, as it is composed of 66 species (Tables 2 and 3).

24 species, including five whose range is limited only to this part of the profile, were found
in the lowermost sector of the core between depths 3,119 and 3,041.8 m. The remaining 19
species also occur higher up. The presence of only 17 species, partly continuing their occurrence
from lower parts of the profile, were recorded in an interval of 3,019 and 2,990.3 m. 7 species
appeared for the first time at this depth."On the other hand, between the depths of 2,984.6
2,938.3 m, the most numerous ostracod assemblage occurs. It consists of 61 species (Tables
2 ~nd 3), including 25 whose occurrence is continued from underlying deposits.

Miastko 2 borehole. - In the profile of this borehole, ostracods were presented only in samples
coming from the depths between 2,085 to 2,080 m. 43 species (Table 3) were identified,from this
sector, including only 11 not recorded in the remaining profiles.

Discussion. - There occurs a considerable coincidence of the sections of three profiles
discussed above. It is expressed in the similarity of facies and in considerable number of common
species. The latter include 34 in the profiles of the Koczala 1 and Miastko 2 boreholes, 37 in
those of the Koczala 1 and Chojnice 5 boreholes, 23 in those of the Chojnice 5 and Miastko
2 boreholes and, finally, 23 species common to all the three profiles (Table 3), This may suggest
an equal age of deposits from the depth of 4,691.7 to 4,390.1 m of the Chojnice 5 borehole,
from the depth of 3,119 to 2,938.3 m of the Koczala 1 borehole and from the depth of 2,085
to 2,080 m from the Miastko 2 borehole.

A total number of all species occurring in the parts' of profiles discussed amounts to 87.
This assemblage includes 43 species also known from other areas of Europe. The occurrence
and stratigraphic ranges of those forms are given in Table 4. Twenty-one of them are known
only from the Upper Givetian, 19 from the Upper Givetian and older deposits and only 3 species
of this assemblage, that is, Urftella adamczaki BECKER, Microcheilinella clava (KEGEL) and M.fe;.
cunda (PRffiYL and SNAIDR) did not so far been mentioned from younger deposits. than the
Lower or Middle Givetian. The whole assemblage studied indicates, therefore, the Upper
Givetian age, since it displays a decisive predominance of the species known in other. areas
from the deposits of that age. Amounting to a total of 40, those species allow one to correlate
the Givetian deposits of Western Pomerania with those of Southern Poland and adjacent count-
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ries (Table 5). The largest number of common species (26) are situated in the deposits ofStaro
oskol horizon of the central and south-eastern regions of the East-European Platform, consi
dered to be of the Upper Givetian age. Nine common species occur in the Upper Givetian
PeIcha Beds, Volhynia, USSR. A total number of 21 species known from the Upper Givetian
(the Starooskol horizon and its time equivalents) and two species known from the Lower Giv
etian (the Afonin horizon) deposits of the East-European Platform were identified in the Upper
Givetian deposits of Western Pomerania.

The Holy Cross Mountains in central Poland are the area, nearest to Pomerania, in which
the Middle Devonian ostracods were already studied (AOAMCZAK 1968, 1976; OLEMPSKA
1979). In the Upper Givetian ostracod assemblage of Pomerania, there occur 23 species common
also for the assemblages of the Holy Cross Mts., including the following 13 species which
occur in the Upper Givetian Stringocephalus burtini Beds of the KieIce Region: Sulcatiella
olempskae sp. n., Obotritia eifeliensis AOAMCZAK, Amphissites pulcher POLENOVA, Fellerites
tuimazensis (ROZHOESTVENSKAYA), Microcheilinella mandelstami POLENOVA, Bairdiocypris vastus
POLENOVA, Bairdia hexagona POLENOVA, B. paffrathensis KUMMEROW, B. plicatula POLENOVA,
Fabalicypris holushurmensis (POLENOVA), Samarella crassa POLENOVA, Marginia syzranensis
POLENOVA and gen. et sp. indet. (Table 4).

In the Lysogory Region of the Holy Cross Mts. , there occur, on the other hand, 11 species
common also to Pomerania, 4 of which , that is, Obotritia eifeliensis AOAMCZAK, Poloniella
trisinuata CVAN PELT), P. tertia KROMMELBEIN and Microcheilineliafecunda (PIRBYL and SNAJOR)
occur in the Grzegorzowice Formation and 8 of which, that is, Parabolbinella anteaculeata
AOAMCZAK, Hollinella antri AOAMCZAK, H. sujJflata (BECKER), Poloniella adamczaki sp. n. ,
Polyzygia symmetrica GORICH, Ropolonellus kettnerl (POKORNY), Microcheillinella clava (KE
GEL) and M. fecunda (PRmYL and SNAJOR) - in the Skaly Formation. The deposits of the Grze
gorzowice Formation are generally assigned to the Eifelian, while the age of the Skaly Forma
tion has not so far been determined accurately. According to AOAMCZAK (1968, 1976), the
whole assemblage he described from the Skaly Formation should be considered as Eifelian.
His supposition is grounded on the fact that this ostracod assemblage displays the presence
of species known from the Eifel Mountains from deposits which are exclusively of Eifelian age.
In his opinion, their age is also confirmed here by several species of brachiopods known only
from the Eifelian, but, at the same time , he does not preclude the possibility that the uppermost
parts of the Skaly Formation are of the lowermost Givetian age (AOAMCZAK 1976). Twenty
-five out of the 54 species cited by AOAMCZAK (1976) from the Skaly Formation are known at
present from other areas than the Holy Cross Mts. In the uppermost part of this formation ..
named by AOAMCZAK (1976) as the H. antri - P. reticulata Zone of the Skaly and Swietomarz
-Sniadka profiles and, in his opinion, corresponding to complexes XIV-XIX and XXI-XXIV
(PAJCHLOWA 1957), there occur 21 ostracod species also known from other areas such as the
Eifel Mountains and Rhenish Slate Mountains, the Bohemian Massif, the East-European
Platform, and finally, West Pomerania. Only 4 species, Tetrasacculus semireticulatus AOAM
CZAK, Bufina europaea PRmYL, Ponderodictya aggeriana GROOS and Bairdiocypris biesenbachii
KROMMELBEIN have never been mentioned from younger deposits than the Eifelian. The remaining
17 of them have been cited from both the Eifelian and Givetian (10 species) or only from the
Givetian(7 species). Five out of these 17 species have their stratigraphic range limited only
to .the lowermost Givetian, 5 - to the Middle Givetian and 7 (including one known also from
the Frasnianjreach the uppermost Givetian. The above proportions of typically Eifelian to
Givetian forms (4: 17) are in the author's opinion the evidence that the upper parts of the Skaly
formation are of Givetian age.

. Relatively many (18) species of the Givetian ostracod assemblages of Pomerania are also
known from the Middle Devonian, mostly Givetian, deposits of the Eifel Mts. and the Rhenish
Slate Mts.: (Table 4). Forms whose stratigraphic range teaches the uppermost Givetian(that
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Table 3

Comp arison of the occurrences of ostracods in the columns studied

I~
borehole MIAST-

I
~

K02 CHOJNICE 5 KOCZALA 1

Givetian Oivetian I Frasnia n G ivetian I Frasnian

age ILo wer lMiddle IMiddle I?Upper

~~
Upper Upper Upper

0 " q N \0 ~ 00 .., .., 'i' ..,
OSTRACODA de pth (in m) 0 ...; N 00 0\ on g 00 .,., ...;

00 00 00 Q\ Q\ 00 ;g .., 0 ..,
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.., Q\ ID Q\ Q\ e- ID
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num ber ~l on - .,., ID , M g 0\ 0\ ..; ~ IlS

00 Q\ ~

~ I s - (5 00 .., ..,
of speci mens 0 ID .,., " ;;:; Q\ e-- ID

N ~ ~
.., .., N N N

I
PALAEOCOPlDA

Pribylites (Gravia) sp , I I +
P. (Parapryby lites ) hanaicus POKORNY 150 + + + +
Selebratlna accommoda sp. n. 2 + .
Russia cingulata (KUMMEROW) 2 +
R . aplcata sp . n. 36 +
Urft ella adamczak i BECKER 31 + + + +
S ulcatiella olempskae sp, n. 11 + +
Hanaites mirabi/is (POLENOVA) 2 + +
Parabolbinella anteaculeata ADAMCZAK 16 + + +
Hollinella antri ADAMCZAK 6 + +

I
H . suffla ta (BFCKF.R) I +
Adelphobolbina rectangularis sp. n. 5 + +
Kozlowsk iella moderabi/is sp, n. 19 +
Illativella sp. I 4 . +
Aechmino-sp. I +

...Amphissites irinae G LEB. et Zasr-, in : EGOROV I +
A. pulcher POLENOVA 6 +
A . remesi POKORNY 2 +
,of. multicarinatus sp. n. 100 +
Refrathella sp . I 2 +
M oorites givetianus (ROZHDESTVENSKAYA) 5 +
.M . koc zalensis sp. n. - 50 +
Balantoides brauni BECKER 10 + +
B. parvulus (POLENOVA) 1550 + + + + + + +
B. k eslingi sp. n. 6 + + + +
Nezamyslia bicornuta sp. n. I +
Obotritia eife liensis ADAMCZAK 2 + +
Fellerites tuimazensis (ROZHDESTVENSKAYA) 20 +
Evlanovia sp. 1 1 +
Coeloenellina pomeranlca sp. n. 120 + + + + +

PLAT YCOPlDA

Poloniella tertia KR()MMELBE/N 61 + + + + + +
P. trisinuata (VAN PELT) 100 + + + + + + +
P. adamczaki sp, n . 36 ~ + + +
P. regularis sp. n. 100 + + +
P. sp, I 1

,
+

P. sp, 2 I I +
Uchtovia materni BECKER 2 +
U. refrathensis (KR()MMELBE/N) 76 + +
U. rozhdestvenskayae sp. n. 77 + + +
U. sp. 1 5 +
Evlanella caduca sp. n. 5 +

I Cavellina parvula sp, n. 2300 + + + + + + +
C. subegorovi sp. n. 250 + + +
C. sublongula sp , n. 65 + + + + +
Mennerella convexoventralis sp. n. 50 +
S emilukiella polita sp. n. 14 + + +

METACOPlDA

Poly zygia symmetrica GDR/CH 15 + + + +
Favulella spissa sp. n. 450 + +
Quasillites quasillitiformis (POLENOVA) 72 + + +
Jenningsina cavernosa (POLENOVA) 44 + + + + +
Svantovites magnei BECKER 11

I Jefina obtusa sp, n. 31 + +
Eriella rostrata sp. n. 10 + +
Ponderodictya querula sp . n. 75
Graphiadacty llis fa cetus sp. n. 50 + +
G. indotatus sp . n. 50 + + +
Ropolonellus kettneri (POKORNY) 80 + + +
R . sp. I 3 +
Bufina colliquefacta sp. n. 33 + + +
B. intermedia sp, n. 50 + + + +
B. salva sp. n. 15 + +
Cytherellina sp . I 29 + + +
Incisurella sp, I 1 +
Gerbeck ites pomeranicus gen. et sp. n.v 27 + + + +

PODOCOPIDA

Microchelllnella clava (KEGEL) + I
12

M . fe cunda (PRIBYL et SNAJDR) 67 + +
M . mandelstami POLENOVA 700 + + + +
M. insignita sp . n. 10 +
Ampuloides verrucosa POLENOVA 17 + +
Bairdiocypris vastus POLENOVA 50 +

i B. deliberatus sp , n. 9 + + +
IB. phaseoliformis sp. n. 13 +

Healdianella obliqua (K UMMEROW) 185 + + + + + +
H. resima (ROZHDESTVENSKAYA) 92 + + + + + +
H. sp, I 6 + +
Orthocypris perlonga K UMMEROW 54 + + + + + +
O. k ummerowi sp. n. 13 + +
O. sp. I

\

1 +
Baschkirina miastkoensis sp , n. 4 +
Rectella telleri sp. n. 200 +
Bairdia aperta POLENOVA 16 + +
B. hexagona POLENOVA 56 + + + +
B. paffrathensis KUMMEROW 75 + ++
B. plicatula POLENOVA 300 + +
B. volati/is ROZHDESTVENSKAYA 65 + + +
B. chojnicensis sp, n. 5 +
B. sp, 1 1 +
B. 1 sp. 2 4 - +
Bairdiacypr is sp. I 2 + +
Fabalicypris holushurmensis (POLENOVA) 29 + + + ,
Acratia integra RozHDESTVENSKAYA 13 + +
Acanthoscapha vel Beecherella sp. 1 1 +
S chneideria groosae BECKER 4 +
S. schigrovskiensis (POLENOVA) 15 +
S . sp, I 16 + +
Pseudomonocerat ina ex gr. sublimis (POLE-
NOVA) 12 + + +
Triebacythere ? mesodevonica sp. n. 100 + + + + +
S amarella crassa POLENOVA 15 + +

?POD OCOPlDA

Marginia syzranensis POLENOVA
40 + + +

M YODOCOPlDA

Entomozoe (Nehdentomis) tenera (GOR/CH) 4 +
INCERTAE ORDI NIS

I

Buregia curta sp, n. 20 +
B. groosae sp, n, 550 +
Gen. et sp, indct. 1 I +
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Table 4

Distribution and stratigraphic range s of Devonian ostracods in Western Pomerania and other areas
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Poloni ella trisinuata (VAN PELT) + + + + +
P. adamezaki sp. n. + +
P. tertia KROMMELBEIN

Uchto via refrathensis (KROMMELB EIN)

U. rozhdestvenskayae sp, n.

+ + + +
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Poly zygia symmetrica G URICH

Quasillites quasillitiformis ( POLENOVA)

Jenningsina cavernosa (POLENOVA)
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M. mandelstami POLENOVA + + +
Ampuloides verrucosa POLENOVA + +
Bairdiocypris vastus POLENOVA

Healdianella obliqua (KUMMEROW) + + + +
+ +

H. resima (RoZHDESTVENSKA YA) + + +
Orthocypris perlonga KUMMEROW + + + + +
Bairdia aperta POLENOVA

B. hexagona POLENOVA

+
+ +

B. paffrathensts KUMMEROW

B. plieatula POL ENOVA

B. volatilis ROZHDESTVENsKAYA
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Entomoprimitia sandbergeri (MATERN)

Entomozoe (Nehdentomis) tenera (G URICH)

IBeyriehiaeean ostracode sp. 104 BECKER
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is, up to the Kerpen Beds and Bolsdorf Beds of the Eifel Mts. and their time-equivalents from
the Rhenish Slate Mts.) predominate among these species.

The uppermost Givetian deposits probably occur also above the depth of 4,398.2 m in
the profile of the Chojnice 5 borehole, since the presence of the Frasnian (Lower) was documented
in this profile only at the depth of 4,002.4 m. The boundary between the Middle and Upper
Devonian runs, between those two depths, through terrigenous deposits with intercalations
of sandy limestones and sandydolomites occurring at the top. Unfortunately, due to a lack
of paleontological documentation, its position cannot be' determined precisely.

In the 'Koczala 1 borehole the Upper Givetian and Lower Frasnian and, possibly, also
Middle Frasniandeposits occur in core depth between 2,938.3 and 2,734 m. Above 2,734 m there
are already documented Middle Frasnian rocks.

And here, like in the profile of the Chojnice 5 borehole, despite a fairly proper sampling
of the material, no fauna allowing one to localize the boundary between the Givetian and Fras
nian terrigenous deposits could be found.

The Frasnian

Frasnian deposits in the profile of the ·Chojnice 5 borehole have been documented at the
depth of 4,002.4-3,685.4 m; in the Koczala 1 borehole at the depth of 2,734-2,705 m and,
with a certain reservation, of 2,636.6-2,633.3 m.

Chojnice 5 borehole. - Here the Frasnian ostracod assemblage, considerably smaller as com
pared to the Givetian, is represented only by 13 species (Tables I and 3).

A dozen or so carapaces of Schneideria schigrovskiensis (POLENOVA) and one carapace
of Bairdiacypris sp. 1 were found at the depth of 4,002.4-3,999.6 m. The former of described
species originated from the Lower Frasnian (Kynov Beds) of Bashkiria, USSR (POLENOVA
1955) suggests the Lower Frasnian age of this sector of the profile.

A somewhat more abundant assemblage composed of Balantoides brauni (BECKER), Ro
polonellus sp. 1, Orthocypris sp. 1, Uchtovia materni BECKER and Favulella spissa sp. n. occurs
at the depth of 3,790.6-3.780.3 m. '

In the depth interval 3,688.2-3,685.4 m, in addition to the first three species named above,
there occur Adelphobolbina rectangularis sp., n., Svantovites magnei BECKER, Schneideria groosae
BECKER and Entomozoe (Nehdentomis) tenera (GORICH). Balantoides brauni (BECKER) is known
from the Refrath Beds in the Rhine Massif (BECKER 1968) which correspond to the lower part
of the Middle Frasnian, while Uchtovia materni BECKER, Schneideria groosae BECKER and
Svantovites magnei BECKER occurred in the Middle Frasnian (the Frasne Formation) in the
Dinant Basin (BECKER 1971 b). The latter form was also cited by LETHIERS (1974) from CaIcaire
de Ferque of the Namur Basin (Middle Frasnian), Those four species specify, in the profile
of the Chojnice 5 borehole, the Middle Frasnian age of the sector ata depth of3,688.2-3,685.4m.
Entomozoe (Nehdentomis) tenera (GURICH), the only entomozoid occurring here, known from
the deposits ranging between the lowermost Frasnian (from the cicatricosa-torleyi interzone,
according to lUBIEN'S division of 1954) and the Lower Famennian (the Entomozoe Zone)
is insufficient for any precise determination of the age.

Between the depths of 3,683.4 and 3,460.8 m, where the documented Lower Famennian
begins, there occurs an unsampled series of probably clayey (logging data) deposits of the
Middle (?) and Upper Frasnian and Lower (?) Famennian. Within the limits of this complex
of deposits about 220 m thick, there probably runs the Frasnian-Famennian boundary.

Koczala 1 borehole. - The Frasnian ostracod assemblage was identified in samples coming
from the depths of 2,734-2,727.8 m and 2,710.6-2,705 m (Tables 2 and 3). The following
species were identified: Balantoides brauni (BECKER), Adelphobolbina rectangularis sp. n., Amphi
ssites irinae GLEB. et ZASP. in: EGOROV, Favulella spissa sp. n., Ponderodictya querula sp. n. and
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Bairdia sp. 1. Balantoides brauni (BECKER), discussed before which occurs here, as well as Adel
phobolbina rectangularis sp. n. and Favulella spissa sp. n. found in the sector of Chojnice 5 bo
rehole considered as Middle Frasnian also indicate that the interval of the profile of the Koczala
1 borehole discussed is of Middle Frasnian age.

Due to the occurrence of only two new species Mennerella convexoventralis sp. n. and
Illativellasp . 1, the age of the deposits of the next core section from the depth of 2,636.6-2,633.3
m cannot be determined accurately. The range of the genus Mennerella EGOROV is limited
to the Frasnian only (EGOROV 1950; POLENOVA 1952; ROZHDESTVENSKAYA 1972). On this basis,
one can assume that the deposits coming from the depth of 2,636.6-2,633.3 m belong still
to the Frasnian, perhaps to its upper part. This probability is confirmed by the fact that the
deposits belonging to Famennian already begin occurring at the depth/of 2,532 m, that is, about
100 m higher up. Thus, the deposits in transition between the Frasnian and Famennian can
be expected between depths 2,633.5 and 2,532 m.

The Famennian

In the profile of the Chojnice 5 borehole, the deposits of this age were identified at the
depth of 3,460.8-3,457.6 m and in that of the Koczala 1 borehole - at the depth of 2,532
2,527 m.

Chojnice 5 borehole. - The Famennian age of the deposits in this core is documented
by two species: Beyrichiacean ostracode sp. 104 BECKER and Paegnium sp. A LETHIERs, fourid
at the depth of 3,460.8-3,457.6 m, known from the Lower Famennian (Fa 1) and lower part
of the Upper Famennian (Fa 2) of the Dinant Basin (BECKER and BLESS 1974a; LETHIERS 1972).
At this depth, also the conodonts (identified by MATYJA) represented by Palmatolepis cr. tenui
punctata SANNEMANN and P. quadrantinodosolobata SANNEMANN vel P. triangularis SANNEMANN
transitional to P. quadrantinodosolobata were found. They come from the P. triangularis to
P. crepida zones (ZIEGLER 1971, 1973) and, therefore, indicate the Lower Famennian (Fa la)
age of these deposits.

An assemblage of a dozen or so new and not yet described species, including also Entomozoe
(Nehdentomis) tenera (GORICH) occurs above the depth of 3,457.6-3,255.1 m.

/

Koczala 1 borehole. - In this profile, the Famennian age of the deposits is documented at the
depth of 2,532-2,527 m by the presence of Entomoprimitia sandbergeri (MATERN) know from
the Lower Famennian (the Entomozoe Zone) of the Ardennes and the Rhenish Slate Mountains
(BECKER and BLESS 1974b). In overlying deposits, that is, up to the depth of 2,202.3 m, there
occurs an ostracod assemblage similar to that found in the Famennian deposits of the profile
of the Chojnice 5 borehole which contains a dozen or so common species.

The two Famennian profiles of the Chojnice 5 borehole (about 235 m in thickness) and
Koczala 1 borehole (about 330 m in thickness) probably belong as a whole to the Lower Famen
man.

STRATIGRAPHlC CORRELATION OF THE DEVONIAN OF THE ENVIRONS OF CHOJNICE, WITH
REMARKS ON FACIES DEVELOPMENT

An informal lithostratigraphic division of the Devonian of Pomerania was presented by
R. DADLEZ (1978), who separated several lithological complexes occurring in various drill
profiles of the Devonian deposits in Pomerania and correlated them with each other. Due
to the scarcity of paleontological data, the above mentioned author's correlation arouses certain
doubts. A new light has been thrown on the age of the Middle and Upper Devonian litholo-
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.gical complexes of the environs of Chojnice by the results of biostratigraphic studies based
on the analyses of ostracod assemblages in the profiles of the Chojnice 5, Koczala 1 and Miastko
2 boreholes.

Tuchola and Silno complexes distinguished by R. DADLEZ (1978) in the profile of the Choj
nice 5 borehole correspond in age to-the Sianow complex in the profile of the Koczala land
Miastko 2 boreholes. The Upper Givetian age of these deposits is documented by ostracods.
Overlying the Silno complex in the profile of the Chojnice 5 borehole, the sandy Chojnice
complex dated indirectly, through the age of under-and overlying deposits, as probably Upper
Givetian - Lower Frasnian, corresponds only to the part (lower) of the sandy Wyszeb6rz
complex in the profile of the Koczala 1 borehole which in turn is dated indirectly to be Upper
Givetian (?) - Middle Frasnian. If the basal parts of the sandy complexes in the profiles of
the Chojnice 5 and Koczala I boreholes may be very roughly estimated as isochronous (in
the two profiles the beginning of their sedimentation falls to the uppermost Givetian), their
upper limit are distinctly diachronous (the Givetian-Frasnian boundary in the profile of the
Chojnice 5 borehole and the Middle Frasnian in the profile of the Koczala 1 borehole). The
upper part of the Wyszeb6rz complex and the Koczala complex in the profile of the Koczala
I borehole correspond in a large extent to the lower marly subcomplex of Czluchow complex
in the profile of the Chojnice 5 borehole. The age of the complex of Koczala is determined
by the ostracods as Middle (?) to Upper Frasnian. Under these circumstances, the appearance
of clayey deposits of the Czluchow complex in the profiles of the Chojnice 5 and Koczala I bo
reholes is distinctly diachronous. In the profile of the Chojnice 5 borehole, the base of this
complex falls to the Lower Frasnian deposits, while in the profile of the Koczala I borehole
to the Upper Frasnian ones. On the other hand, the limit of the lower marly subcomplex and
of the transitional subcomplex of the Czluchow complex in the two profiles under study is ap
proximately isochronous and falls within the limits of deposits dated by ostracods and, in part,
by conodonts to be Lower Famennian (Fa 1a). The transitional subcomplex of the profile
of the Chojnice 5 borehole may be correlated with that of the profile 'of the Koczala 1 borehole,
since both of them are of Lower Famennian age as indicated by the occurrence of ostracods.

Sixty km apart, the Chojnice 5 and Koczala I boreholes are situated in two elevated struc
tural zones (R. DADLEZ 1974), the former in the Jamno-Miastko and the latter in the Czluchow
Chojnice zone. The Upper Givetian deposits, documented by the presence of ostracods, are
developed in the two profiles in a similar manner, forming dark-gray mudstones and siltstones
intercalating each other, with subordinate bands of fine-grained sandstones and sandy or marly
limestones. The ostracods occurring in the clayey and marly intercalations represent assemblages
which are not only isochronous, but also quantitatively and qualitatively similar to each other.
The good state of their presersation, as manifested by a pronounced predominance of entire
carapaces with intact ornamentation and the presence of both adult and juvenile specimens,
indicates that they were buried near their dwelling area. These are typical, thick-shelled benthonic
forms indicating that the sedimentation took place in a shallow, near-shore part of a marine '
basin whose depth seems to be approximately 50 to 100 m, that is, the same as that characte
ristic for biotopes 5 and 6 (zones of solitary corals and brachiopods), distinguished by STRUVE
(1963) in the Eifel Mts. and confirmed by BECKER'S (1-969) studies on ostracods. The deposits
of this type in the profile of the Chojnice 5 borehole are about 400 m, and in that of the Koczala
1 borehole - about 200 m thick. Above them, the sedimentation of very thick complexes
of clastic deposits, composed mostly of fine-grained sandstones intercalated by mudstones
and siltstones begins in the Upper Givetian in both the Czluchow-Chojnice and Jamno-Miastko
zone. In the profile of the Chojnice 5 borehole, this complex includes a sector about 300 m thick
covered with dark Lower Frasnian siltstones.

A distinct change in sedimentation is observed within the zones mentioned above, at the
turn of the Middle to Upper Devonian. Part of the basin including Czluchow-Chojnice zone



16 BARBARA ZBIKOWSKA

was then a subject to a considerable deepening and was fairly distant from the shore, as indicated
by the presence of dark siltstones with the remains of nectonic fauna (cephalopods). In the
Jamno-Miastko zone, on the other hand, the sedimentation of shallow-water and at first (Upper
Givetian-Middle Frasnian) clastic deposits, with a predominance of fine-grained sandstones
(in the profile of the Koczala I borehole, this complex is about 200 m thick) took place up to
the Upper Frasnian and later (Middle Frasnian-Upper Frasnian) it included limestones with
intercalations of dolomites, conglomerates and intraformational breccias. The profile of the
latter complex, 80 m thick (Koczala 1 borehole), contains, in addition to ostracods, numerous
Stromatoporoidea, Tabulata and solitary Tetracoralla. It was probably formed in a shallow
-water zone, marked by strong waving and diminishing influx of terrigenous material.

The stabilization of sedimentary conditions in the environs of Chojnice took place as late
as in the Upper Frasnian, as indicates the fact that a clayey facies formed in the neritic zone
of shelf was then predominant in the whole area .

Facies differences between the Chojnice-Czluch6w and the Jamno-Miastko zones, which
occurred in the Lower, Middle and , partly, Upper Frasnian, were the result of an increased
distance between the former zone and the shore and its only slightly larger depth. This statement
is confirmed by the fact that similar assemblages of benthonic ostracods occur in variously
developed Middle-Frasnian deposits of the profiles of the Chojnice 5 and Koczala 1 boreholes.

In the Lower Famennian deposits of the Chojnice 5 and Koczala 1 boreholes, there appears,
in clayey sediments, at first calcareous intercalations and, subsequently, nodular limestones
with an abundant fauna of benthonic brachiopods and ostracods, an evidence of the shallowing
of this part of the basin.

The Devonian deposits of the environs of Chojnice are of exceptional thickness. In the
profile of the Koczala 1 borehole they reach about 1,000 m and in that of the Chojnice 5 bo
rehole - about 2,000 m. Considerable differences in thickness occurred during the period from
the Upper Givetian up to the Middle Frasnian when in the profile of the Koczala 1 borehole
an accumulation of sediment amounting to about 400 m and in that of the Chojnice 5 borehole 
to about 1,100 m can be recorded. In the Upper Frasnian and Lower Famennian, the two
boreholes reveal less discrepant thicknesses, for example, about 600 m at Koczala 1 and about
800 m at Chojnice 5.

In the light of the facts presented above, the separation of two lithofacial zones (PAJCHLO
WA 1971) for the entire Devonian of this region seems to be insufficiently justified. For, such
zones are limited in time only to the Lower, Middle and maybe partly, Upper Frasnian as well.
Uniform , although somewhat different conditions are observed in the entire Koszalin-Chojnice
zone in the Upper Givetian and Lower Famennian. In regard to the Lower Givetian, Eifelian
and (7) Lower Devonian , there exist no data which could mak possible the reconstruction of
facies pattern of these stages in the western part of the Koszalin-Chojnice zone, provided, of
course, that the sediments of that age were deposited here at. all.

PALEOECOLOGY OF THE UPPER GlVETLAN OSTRACODS OF NW POLAND

The assemblage of the Upper Givetian ostracods from the three boreholes of the environs
of Chojnice here described may be considered as strongly differentiated. It is composed of 87
species of 52 genera and subgenera. Three species have been classified as incertae ordinis and
the remaining 84 assigned to four orders. Among them, the most numerously represented are
the Podocopida (30 species = 36 per cent) and Palaeocopida (26 species = 31 per cent). The
orders Platycopida and Metacopida are represented by 14 species each (= 16.5 per cent).

The comparison of the taxonomic composition of this assemblage with those of other
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assemblages known from the Middle Devonian of various areas could be interesting. Such a com
parison was conducted by ADAMczAK (1971 a) who analyzed the composition of various ostracod
taxa in assemblages occurring in North Africa (the Sahara), the State of New York, the Eifel
Mts. , the Rhen ish Slate Mts., Thuringia, the Holy Cross Mts., Poland, as well as central and
eastern parts of the Russian Platform (Russian Platform I and II). His studies, supplemented
by the observations of the material from Western Pomerania, Poland are graphically presented
in figs. 3 to 5. As follows from the percentage of species assigned to the four orders mentioned
above (fig. 3), the Eifel Mts. constitute an area most similar in this respect to Pomerania. On
the other hand , as compared with the Holy Cross Mts., the Platycopida and Podocopida play
a larger and the Palaeocopida and Metacopida a smaller role in the ostracod assemblage in
Pomerania. In the case of the Rhenish Slate Mts. , characteristic is in turn a much larger part
of the Platycopida and a smaller part of the Podocopida than those observed in Pomerania.
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Fig. 3
Comparison of percentage distribution of 4 orders of Ostracoda in 9 regions (after AoAMCZAK 1971 a - supplemented).

A similar comparison was made by ADAMCZAK (1971 a) taking into account thirteen se
lected superfamilies (fig. 4). Comparing the assemblage of Pomerania with the Holy Cross
Mts. and the Rhenish Slate Mts., the former is distinguished by a considerably smaller proportion
of the Beyrichiacea and a larger one of the Kloedenellacea and Bairdiacea. Considerable
discrepancies are observed as far as the number of individuals of particular species is concerned.
Among 8,500 specimens from the Upper Givetian deposits excavated is Western Pomerania,
a decisive majority, that is, about 80 per cent were carapaces and valves of only fourteen species
(16 per cent of all taxa). The most numerously represented (by more than 100 specimens) are:
Pribylites (Parapribylites) hanaicus POKORNY with 150 specimens; Balantoides parvulus (Po
LENOVA) - 1.550; Amphissites multicarinatus sp. n. - 100; Coeloenellina pomeranica sp.
n. - 120 lPalaeocopida); Poloniella trisinuata (VAN PELT) - 100; Poloniella regularis sp. n.
100; Cavellina subegorovi sp. n. - 250; C. parvula sp. n. -'2.300 (Platycopida); Microcheilinella
mandelstami (POLENOVA) - 700; Healdianella obliqua (KUMMEROW) - 200; Rectella telleri
sp. n. - 200; Bairdia plicatula POLENOVA - 300; Triebacythere? mesodevonica sp. n. - 100
(Podocopida); Buregia groosae sp. n. - 550 (incertae ordinis) . Twenty five species (29 per
cent) are represented by less than ten specimens each and the remaining 48 (55 per cent) occur
in the number of several scores of specimens each.
2 - Palaeontologia Polonica No. 44
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Morphologically, the ostracod assemblage under study is predominated by ornamented
form, in regard to the numbers of both species (55 = 63 per cent) and specimens (4,850 = 57
per cent). Among the ornamented forms , most species (33) are characterized by a coarse orna
mentation composed of lobes, grooves, vela, etc. Species marked by a fine ornamentation com
posed of fine nodes, single spines, striae, reticulation, etc. constitute the minority. In regard
to the part of those two most generally determined morphological types, the ostracod assemblage
of Pornerania is almost identical with the Middle Devonian assemblage from the Eifel Mts.
(fig. 5). The Rhenish Slate Mts. are marked by a considerably smaller and the Holy Cross
Mts. by a somewhat larger amount of the ornamented species.

. i.fiii ·! ;;1' ••·•.•/•• I no
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Fig. 4
Comparison of percentage distribution of 13 superfamilies of Ostracoda in 9 regions (after AoAMCZAK 1971 a - supple

mented) .

The size of most carapaces examined varies within the limits of 0.3 and 2.3 mm. The
largest dimensions (more than lA mm) are reached by the genera: Hollinella, Kozlowskiella,
Amphissites, Fellerites, Poloniella, Cytherellina, Microcheilinella, Bairdiocypris and Bairdia.
There were twelve (14 per cent) large species (more than lA mm), medium-sized (0.95-1.4 mm)
- eighteen (20 per cent) and small (less than 0.95 mm) - fifty seven (66 per cent). The latter
forms are also most numerous.

The entire Upper Givetian ostracod assemblage here described includes only benthonic
forms, as indicated by thick carapaces of all species, usually very distinct ornamentation and,
finally, the lack of forms having long lateral spines. The ostracods with strongly ornamented
carapaces moved probably over the surface of substrate and were unable to swim or to bury
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themselves in the bottom, similarly as recent strongly ornamented forms (ELOFSON 1941).
The smooth or only slightly ornamented forms of such genera as Bairdia, Bairdiocypris and
Cavellina could presumably like present-day ostracods with smooth carapaces, ascend actively
to the near-bottom waters (GORAK 1977). Also, analogously to the modern species (KILENYI
1971), some smooth Podocopida could bury themselves under the surface of sediment (e.g.,
the Orthocypris).
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Fig. 5
Distribution of smooth-shelled and ornate Ostracoda in 9 regions (after AoAMCZAK 1971 a - supplemented).

The good state of preservation of the studied ostracods represented by species with cara
paces varying in size and, at the same time, the presence of individuals in various ontogenetic
stages give evidence that we deal here with the autochthonous taphocenosis. A warm, shallow
sea was probably the habitat of those ostracods. According to POKORNY (1971), the occurrence
of ostracod assemblages abounding in both species and individuals is limited to shallow waters
the depth of which probably does not exceed 200-300 m. The same author, as well as BEC
KER (1971a) indicate that the near-shore zone is marked by a small specific variability and that
the diversification increases with the distance from the shore and the depth of water. As follows
from BECKER'S (1971 a) observations, also the zone of reefs is marked by such a small varia
bility and a small number of individuals, which is probably due to an excessive turbulence
of the water. The best conditions of living and development of the benthonic ostracods occurred
in the fore-reef zone.

The frequency proportions of ornamented and smooth species, the predominance of small
taxa and the presence of several identical species are indicative of the fact that the Upper Givetian
ostracods of Pomerania lived in a zone similar to the biotopes separated by STRUVE (1963)
in the Eifel Mts. and called a zone of solitary corals and a brachiopod zone. The ostracod as
semblages of those biotopes were analyzed by BECKER (1969b, 1971a). It was a part of the subli
ttoral zone of the sea, stretching above the wave base what secured a proper oxygenation of
water favourable for an exuberant development of benthos. The wave base in today's seas
only very rarely reaches the depth of 200 m, mostly occurring at considerably smaller depths.
Thus, we can assume that the depth of the part of the marine basin settled by the ostracod
assemblage under study did not exceed 200 m.

The distinct predominance of complete carapaces over single valves observed in the mate
rial studied may give evidence of a rapid rate of sedimentation (OERTLI 1971; POKORNY 1965).

In regard to its taxonomic composition, morphological types and the character of the
associated deposits, the ostracod assemblage here described corresponds closely to what is
known as the Eifelian ecotype ("Eifeler Okotyp") distinguished by BECKER (in: BANDEL and
2*
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BECKER 1975). Assemblages of this type were also found in the Devonian deposits in the Arden
nes, the Eifel Mts., Rhenish Slate Mts. , Harz Mts. , Moravian Karst and the Holy Cross Mts.
(both in their northern and southern parts).

SYSTEMATIC PALEONTOLOGY

General Remarks

Since the classifications given in "Treatise on Invertebrate Paleontology" (Scorr 1961)
and "Osnovy paleontologii" (ZANINA and POLENOVA 1960) were subject to essential changes
during the last decade. the systematics of the species here described has mostly been based
on the latest monographs of the Devonian ostracods by ADAMCZAK (1968, 1976) and BECKER
and SANCHEZ de POSADA (1977).

The morphological -terminology has been drawn from the following works : KEsUNG,

1951; SOHN, 1961a; MARTINSSON, 1962; ADAMCZAK, 1968, 1976); BECKER, 1964, 1965a, 1970a;
BECKER and SANCHEZ de POSADA, 1977.

Abbreviations used:

C - carapace
LV - left valve
RV - right valve
juv, - juvenile form
L -lobe
S - sulcus

lj> - heteromorph
~ - tecnomorph
I - length of carapace
h - height of carapace
w - width of carapace

Ostracoda LATREILLE, 1802
Order Palaeocopida HENNINGSMOEN, 1953
SuperfamiIy Primitiopsacea SWARTZ, 1936

Family Primitiopsidae SWARTZ, 1936

Remarks. - The present writer does not accept any division applied so far to the Primi
tiopsacea (MARTINSSON 1960, 1961; BECKER 1970a; BECKER and SANCHEZ de POSADA 1977;
GRONDEL 1977; WANG 1978; SCHALLREUTER 1979), since they do not explain phylogenetic
relations within this superfamily and devaluate the rank of the family. For example, the di
visions suggested by GRUNDEL (1977) and SCHALLREUTER (1979) are based on conviction that
only some genera are characterized by the pres ence of perimarginal structures occurring in
heteromorphs. It seems, however, that all representatives of the Primitiopsacea have perimar
ginal structures (MARTINSSON, November 1979, personal communication), although they may
be subject to a certain reduction, in extreme cases even to two perimarginal tubercles only
(WANG 1978).

Until an indispensable revision of the systematics of the Primitiopsacea is conducted, the
writer adopts ADAMCZAK'S (1968) definition and, complying with this author's opinion on this
group's considerable homogeny and, at the same time , its sharp delimitation from other
Palaeocopida (ADAMCZAK 1968 and personal communication, September, . 1979), she suggests
for the time being to separate the only family Primitiopsidae with the following diagnosis.

Diagnosis (according to ADAMCZAK 1968 - supplemented). - Hinge margin long, straight.
Hinges with distinct dents and dental sockets. Adventral structures present in both dimorphs,
in one only or reduced. In heteromorphs, perimarginal structures occur always in the form
of a ridge or two to five tubercles in the posterior part of valve. Right valve larger.
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Genus Pribylites POKORNY, 1950
Type species: Prlbylites moravicus POKORNY, 1950

Subgenus Gravia POLENOVA, 1952
Type species: Gravia (Gravia) volgaensis POLENOVA, 1952

Pribylites (Gravia) sp. 1
(pl, 1: 8)
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Material. - One damaged right valve, Koczala 1 borehole, depth 2,949.5-2,954.2 m.
Dimensions (in mm):

RV !NO 0/8
I

0.69

h
0.47

Remarks. - The specimen probably represents a new species. It differs from Pribylites
(Gravia) aculeata (POLENOVA) from the Frasnian of the Russian Platform (POLENOVA 1953)
in a straight anterior margin and a cylindrical shape of spine, as well as in its more posterior
situation.

Occurrence. - Poland, Western Pomerania, Upper Givetian.

Subgenus Parapribylites POKORNY, 1950
Type species: Priby/ites (Parapriby/ites) hanaicus POKORNY, 1950

Pribylites (Parapribylites) hanaicus POKORNY, 1950
(pl, 1:1-7; pl, 2:1:-4)

1950. Prlbylltes (Parapriby/ites) hanaicus n, gen. n. sp.; POKORNY: 592-593, pl, 1:2-3.
1964. Pribylites (Paraprtbylltes hanaicus; BECKER: 58-59, pl. 9:5.
1969. Pribylites (Parapriby/ites) hanaicus; OROOS: 26-27, pl, 5:2-3.
1970a. Prlbylltes (Parapriby/iles) hanaicus; BECKER: 52-53, pl, 1:3-8.

Material. - Chojnice 5 borehole: several scores of carapaces of hetero- and tecnomorphs,
from the depth of 4,482-4,545.1 m; Koczala 1 borehole: two carapaces from the depth of
3,041.8-3,119 m and several scores of carapaces of hetero- and tecnomorphs from a depth
of 2,938.3-2,984.6 m; Miastko 2 borehole: one carapace of a tecnomorph and two valves
of heteromorphs from the depth of 2.080-2,085 m.

Dimensions (in mm):

C~!NO 0/1
C~!NO 0/2
C~!NO 0/3
C~!NO 0/7
Cc! INO 0/4
Cc! INO 0/5
Cc!!NO 0/6
Cc!!NO 0/9
Cc! !NO ono
Cc! INO 0/11
C juv. INO 0/12

I
0.59
0.55
0.66
0.63
0.61
0.58
0.61
0.65
0.63
0.58
0.48

h
0.39
0.37
0.38
0.39
0.41
0.36
0.35
0.42
0.39
0.35
0.31

Remarks. - The specimens under study are marked by a very slightly outlined ridge
of the adventral structure inbothhetero-and tecnomorphs. Mostly, only posteroventral nodes
are visible. As follows from the present writer's observations, these nodes are similarly situated
in both adult tecnomorphs and heteromorphs, which- does not .corroborate the dimorphism
of adventral structures suggested by BECKER (1970a). The nodular termination of. adventral
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structure is situated slightly more anteriorly only in juvenile specimens. A certain variability
in the situation of these nodes in relation to perimarginal tubercles is observed in heteromorphs.
They may occur at the level of the lowermost perimarginal tubercle as well as somewhat above
or below it.

Occurrence. - Poland: W. Pomerania - Upper Givetian; W. Germany: Eifel Mts.
Givetian (Loogh to Rodert Beds), Rhenish Slate Mts. - Upper Givetian (Honseler and Biicheler
Beds); Bohemia - Givetian.

Genus Selebratina POLENOVA, 1953
Type species: Gravia (Selebratina) dentata POLENOVA, 1953

.,selebratina accommoda sp, n.
(pI. 2:5-6)

Holotype : Heterornorph carapace, ING 0/14; pl, 2:6.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pornerania.
Type horizon: Upper Givetian.
Derivation of the name: Lat. accommodus - appropriate, adequate.

Material. - One carapace of a heteromorph and one of a tecnomorph, Miastko 2 borehole,
depth 2,080-2,085 m.

Diagnosis. - Carapace large, semicircular in lateral outline. Upper and lower perimarginal
tubercles of heteromorphs situated nearer the margin than the middle ones. Posteroventral
spine in heteromorphs at midheight and somewhat lower and nearer the margin of valve of
tecnomorphs.

Dimensions (in mm):

C~ holotype ING 0/14
Cc! ING 0/13

1
0.93
0.93

h
0.45
0.40

Description. - Heteromorph: Carapace relatively large, semicircular in lateral outline.
Anterior and posterior margin uniformly rounded, posterior somewhat lower. Dorsal and
posterior margin form a right angle. Right valve larger than the left. Hinge line somewhat
depressed. Three perimarginal tubercles occur on the posterior margin of each valve. Central
tubercle more withdrawn from the margin than the upper and lower ones. Posteroventral
spine fairly thick and massive, situated at midheight between the central and lower marginal
tubercle. Tecnomorph: Its carapace differs from that of heteromorph in an almost equal height
of anterior and posterior margin and a more delicate spine situated somewhat lower and nearer
the posterior margin. Carapace convex, especially so in its posterior part. Lateral surface smooth.
Marginal structure finely denticulate.

Remarks. - The form described resembles in outline Selebratina tuimazensis POLENOVA,
from the Lower Frasnian of Bashkiria (POLENOVA 1953}from which it differs in larger dimensions
and more massive and higher situated posteroventral spine.

Occurrence. - Poland : W. Pomerania - U. Givetian.

Genus Russia POLENOVA, 1952
Type species: Gravia (Russia) unieostata POLENOVA , 1952

1968. Kielciella gen. n.: AoAMCzAK: 39-43, figs. 29-30; pl, 6:1-2; pl, 7: 1-3.

Diagnosis (after AoAMCZAK 1968). - A medium-sized primitiopsid with a smooth carapace
and adventral structure occurring along ventral margin in tecnomorphs and along ventral and
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posterior margins in heteromorphs. Heteromorphs with a perimarginal ridge. Adductor muscle
field displaying many scars.

Remarks. - A holotype of the type species of the genus Russia POLENOVA, reexamined
by the present writer, displays all characteristic features of the genus Kielciella ADAMCZAK
1968, including perimarginal structures in the form of ridges. For this reason, the genus Kiel
ciella ADAMCZAK should be treated as a junior synonym of the genus Russia POLENOVA. The
latter includes the following species: R. apicata sp. n., R. cingulata (KUMMEROW), R. fastigans
(BECKER) and R. unicostata POLENOVA.

Russia cingulata (KUMMEROW, 1953)

(pI. 3:4)

1953. Saccelatia cingulata n. sp.; KUMMEROW: 26-27, pI. 2: 14.
1964. Pribylites (Parapribylites) cingulatus (KUMMEROW); BECKER: 59-60, pl, 9: 2-3.
1956b. Pribylites (Parapribylites) cingulatus (KUMMEROW) ; BECKER: 165, pl, 3:2.
1969. Kielciella cingulata (KUMMEROW) ; OROOS: 28, pl, 5: 1.
1970b. Kielciella cingulata (KUMMEROW); BECKER: 379, pl, 1: 1-3.

Material. - Koczala 1 borehole: one carapace of hetero- and tecnomorph each from
the depth of 2,949.5-2,954.2 m.

Dimensions (in mm):

C ~ (specimen lost)
I

0.76
h

0.48

Remarks. - Two specimens, rather poorly preserved but completely complying with
BECKER'S (1964) diagnosis of R. cingulata (KUMMEROW) make up the material available for
studies. In its semicircular outline and long adventral structure, this species differs from both
R. apicata sp. n. and R. fastigans (BECKER).

Occurrence. - Poland: W. Pomerania - U. Givetian; W. Germany: Eifel Mts.
Givetian (Ciirten and Rodert Beds), Rhenish Slate Mts. - U. Eifelian and Givetian (lower
Honseler to Biicheler Beds).

Russia apicata sp. n.

(pl . 3:1-3)

Holotype: Heteromorph carapace; INO 0/16; pl. 3:2.
Type locality: Chojnice 5 borehole, depth 4,517.~,S26.1 m, W. Pomerania.
Type horizon: U. Oivetian.
Derivation 0/ the name: Lat. apicatus - having an apex.

Material. - Chojnice 5 borehole: several scores of carapaces of both tecno- and hetero
morphs, from the depth of 4,482-4,545.1 m; Koczala 1 borehole: one heteromorph Carapace
from the depth of 2,945-2,949.5 m.

Diagnosis. - Carapace with a long dorsal margin and auriculate posterodorsal part.
Adventral structures short, limited to ventraland posterior margins in heteromorphs and only
to the central part of ventral margin in tecnomorphs.

Dimensions (in mm): 1 h
cs holotype INO 0/16 0.84 0.48
C~ INO 0/15 0.71 0.45
Cd' ING 0/17 0.74 0.52
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Description. - Heteromorph: Carapace subelliptical in lateral outline. Dorsal margin
long, straight. Anterior margin rounded, posterior straight. Anterior margin equal in height
or somewhat lower than posterior. Posterior cardinal angle acute and the posterodorsal part
of carapace extended in the form of a triangular auriculum. Adventral structure strongly de
veloped, stretching along ventral and posterior margins. Its distance from the free margin is
the smallest in the anterior part and the largest in the middle of the posterior margin. Perimargi
nal ridge occurs in posterior part of valve. Carapace is the widest in its middle part. Marginal
structure finely denticulate. Surface smooth. Tecnomorph: Having its anterior margin higher
than the posterior one, the carapace of tecnomorph is distinctly preplete as compared with
that of heteromorph. Adventural structure very short, limited only to the anterior and median
parts of ventral margin.

Remarks. - In the outline and course of its adventral structures, the form described re
sembles Russia fastigans (BEGKER 1964) from the Eifelian of the Eife! Mts., but differs from
it in a shorter adventral structure and a triangular process occurring in the posterodorsal part
of its valve.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Genus Urftella BECKER, 1970
Type species: Urftella adamczaki BECKER, 1970

Urftella adamczaki BECKER, 1970
(pl, 3:5-7)

1970a. Urftella adamczaki n. sp.; BECKER: 58-59. pl. 2: 1-3.

Material. - Chojnice 5 borehole: one heteromorph carapace from the depth of 4,683.7
4,691.7 m. and eleven tecnomorph carapaces from the depth of4,482-4,545.1 m; Koczala 1 bore
hole: seven tecnomorph carapaces from the depth of 3,041.8-3,119 m, one tecnomorph cara
pace from the depth of 2,990.3-3,019 m and nine tecnomorph carapaces from the depth of
2,938.8-2,984.6 m; Miastko 2 borehole: two tecnomorph carapaces from the depth of 2,080
2,085 m.

Dimensions (in mm):

Cd'INO 0/18
Cd'INO 0/19
C juv, ING 0/20

I
0.80
0.77
0.34

h
0.51
0.45
0.21

Remarks. - The specimens under study fully correspond to BECKER'S (l970a) diagnosis
and illustrations of this species. Urftella adamczaki BECKER has so far been the only known
species of the genus Urftella BECKER.

Occurrence. - Poland: W. Pomerania - U. Givetian; W. Germany: Eifel Mts.
L. Givetian (Loogh and Ciirten Beds).

Family? Primitiopsidae SWARTZ, 1936
Genus Sulcatiella POLENOVA, 1968

Type species: Su/catie/Ia crassa POLENOVA. 1968

Remarks. - 'No dimorphism has so far been found in the studied specimens of S. olempskae
sp. n. and representatives of other species of the genus (POLENOVA 1968; ROZHDESTVENSKAYA
1962). The present writer's supposition that this may be a genus of the family Primitiopsidae
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is based on a considerable extent of similarity between the genera Sulcatiella POLENOVA and
Skalyella AOAMCZAK. This similarity concerns the outline f the carapace, the presence ofa bend
and flattening of the posterior part, of a cylindrical swelling occurring along the ventral and
posterior mal gins of valves and the presence of an adductorial sulcus. The differences consist
in different marginal structures which in the Skalyella occur as a row of fine denticles and in
the Sulcatiella as a smooth list, as well as in the presence of dimorphic structures in the form
of thin perimarginal ridges situated on cylindrical swellings in posterior parts of heteromorphic
carapaces which occur in S. mesodevonica (PRIBYL) (AOAMCZAK 1968), so far the only representa
tive of the genus Skalyella.

Genera marked by the occurrence of both the denticulate marginal structure, for example,
the Guerichiella AOAMCZAK, Clavofabellina POLENOVA and Skalyella AOAMCZAK and marginal
list, for example, Urftella BECKER are known within the range of the family Primitiopsidae.
Thus, of decisive importance may be only the development of dimorphic characters which,
however, have not so far been observed in the representatives of the genus Sulcatiella POLE
NOVA. Supposedly, this results only from the lack of heteromorphs in the material available
for studies or from a rather poor state of preservation of specimens which precluded the identi
fication of very delicate perimarginal ridges. Until this matter can be explained, the present
writer suggests to include tentatively the genus Sulcatiella POLENOVA to the family Primitiopsi
dae.

Sulcatiella olempskae sp. n.

(pl, 4:1-2)

1979. Pribylites ? sp.; Olempska: 82-83, pl. 12:2-3.
Holotype: Carapace ING 0/21; pl, 4: 1.
Type locality : Miastko 2 borehole, depth 2,080-2.085 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: After Dr. EWA OLEMPSKA, Polish ostracodologist.

Material. - Miastko 2 borehole: 14 carapaces and one valve from the depth of 2.080
2.085 m.

Diagnosis. - A species of Sulcatiella with median sulcus divided transversely into two
smaller sulci the upper of which is small, shallow and round and the lower one is elongate and
deep. Lateral surface finely punctate.

Dimensions (in mm):

C holotype ING 0/21
C juv. ING 0/22

1
0.92
0.55

h
0.51
0.30

Description. - Carapace semi-elliptical in lateral outline. Dorsal margin straight, somewhat
shorter than the largest length of carapace. Anterior and posterior margins symmetrically
rounded, equal in height or the anterior one somewhat higher. They join the dorsal margin
at almost identical, slightly obtuse angles. Ventral margin subrectilinear or slightly convex.
Adductorial sulcus, divided by a transverse partition, forms two smaller sulci the upper one
of which is small, shallow and circular and the lower one deep and elongate. A characteristic
bend of the surface of valve, especially distinct in juvenile specimens, occurs in the ventral and
posteroventral parts.

Contact line situated in a depression formed by cylindrical swellings most strongly deve
loped along the ventral and posterior margins. Marginal structure in the form of a thin list.
The largest convexity of carapace occurs in its posteroventral part and hence .the carapace
is subtriangular in transverse section. Surface uniformly and densely punctate.
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Remarks. - S. olempskae sp. n. differs from other species of Sulcatiella POLENOVA in the
presence of two circular sulci situated one above another, instead of a single elongate sulcus"
It is most similar to S. zinchenkoensis POLENOVA from the Lower Devonian in the NE Salair,
(POLENOVA 1968), from which it differs in its bend occurring slightly higher up , less strongly
developed marginal lists, punctate surface and presence of two sulci.

Occurrence. - Poland: Holy Cross Mts ., U. Givetian (Stringocephalus burtini Beds);
W. Pomerania - U. Givetian.

Superfamily Hollinacea SWARTZ, 1936
Family Hollinidae SWARTZ, 1936
Genus Hanaites POKORNY, 1950

Type species: Ha/iel/a (Hanaites) givetiana POKORNY, 1950

Hanaites mirabilis (POLENOVA, 1952)
(pI. 4: 5)

1952. Eurychilina mirabilis sp, n.; POLENOVA: 74-76, pl, 1:5.
1962. Eurychilina mirabills POLENOVA; ROZHDESTVENSKAYA: 186, pl, 6: 1-2.
1974. Hanaites mirabilis (POLENOVA) ; POL ENOVA: 30.

Material. - Chojnice 5 borehole : two internal molds of left valves from the depth of
4,543.6-4,545.1 m.

Dimensions (in mm):

LV ING 0/25
1

1.31
h

0.58

Description. - See POLENOVA (1952).
Remarks. - The present writer had at her disposal only two internal molds with a distinctly

visible adductorial sulcus, traces of dorsal spines, a trace of an anterior spine and an adventral
structure. These features, as well as a characteristic outline and sculpture of valves, allowed
her to assign the specimens to Hanaites mirabilis (POLENOVA).

H. mirabilis (POLENOVA) is most similar in outline to H. linearis BERDAN et COPELAND
from the Siegenian of the NW part of North America (Alaska and NW Canada) (BERDAN
and COPELAND 1973; COPELANO 1977) from which it differs in a flat and more elongate carapace,
spines occurring at the anterior and posterior ends of its hinge margin and a finer reticulation.

Occurrence. - Poland: W. Pomerania - U. Givetian; USSR: Russian Platform
U. Givetian (Starooskol Horizon), Bashkiria - Eifelian and Givetian (Biya and Afonin Beds).

Genus Parabolbinella AOAMczAK, 1968
Type species: ParabolbinelJa postaculeata AoAMCZAK, 1968

Parabolbinella anteaculeata AOAMCZAK, 1968
(pl, 4 : 3-4)

1968. Parabolbinella anteaculeata sp, n.; AOAMCZAK : SS-56, fig. 38; pl. 15:2; pl, 16:3-4.
1969. ParabolbinelJa anteaculeata ADAMCZAK; GROOS: 25, Abb. 12, fig. 1.

Material. - Koczala 1 borehole: one carapace and five valves of tecnomorphs from the
depth of 2,949.5-2,954.2 m ; Miastko 2 borehole ; 9 valves of- tecnomorphs from a depth of

2,08~2,085~. ". " " "
. Dimensions (in mm):

C~ING 0/24
LV ~ INO 0/23

1
0.90
0.87

h
0.53
0.32
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Remarks. - The species is very similar to Parabolbinella postaculeata AOAMCZAK from
which it differs primarily in a more anterior situation of the posterior adventral spine .

Occurrence. - Poland: Holy Cross Mts . - Givetian (Skaly Formation), W. Pomerania 
U. Givetian; W. Germany: Rhenish Slate Mts . - U. Givetian.

Family Hollinellidae BLESS et JORDAN, 1971
Genus Hollinella CORYELL, 1928

Type species: Hollinella dentata CoRYELL 1928

Holinella antri AOAMCZAK, 1968
(pl. 4:6-7)

1968. Holinella antri sp. n.; AoAMCZAK : 58-59, fig. 16, 39A, 40; pI. 17:4-5; pl. 18:4-5.
1969. Holine/la antri AoAMCZAK; GROOS: 24, Abb. 12, fig. 2.

Material. - Koczala 1 borehole: seven incomplete valves from the depth of 2,949.5
2,954.2 m; Miastko 2 borehole: three carapaces and a dozen or so damaged valves from the
depth of 2,080-2,085 m.

Dimensions (in mm):

C!j1ING 0/26
RV juv. ING 0/27

I
1.58
1.17

h
0.90
0.64

Description. - See AOAMCZAK (1968).
Remarks. - Hollinella antri AOAMCZAK differs from the most closely related species

H. sujJlata (BECKER) in a smaller postadductorial lobe which does not protrude beyond the
hinge line, in adventral structures converging in the anterior part and in marginal structures
developed in the form of several rows of tubercles.

Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania 
U. Givetian; W. Germany: Rhenish Slate Mts. - U. Givetian. ·

Hollinella sujJlata (BECKER, 1964)
(pl, 4:8)

1964. Falslpollex sufflatus sp. n.; BI!CKI!R: 65-66, pi. 10:4-5.
1968. Holllnella sufflata (BI!CKI!R) ; AoAMCZAK : 59-60, fig. 41; pl, 18: 1-3.
1969a. Holllnella sufflata (BECKI!R); BECKI!R: 261-262, pl, 1:8.

Material. - Chojnice 5 borehole: one carapace from a depth of 4,429.4-4,436.4 m.
Dimensions (in mm):

C~ING 0/28
1

1.21
h

0.68

Description. - See AnAMCZAK (1968);
Remarks. - The species is most closely related to Hollinella antri AnAMc~AK, differing

from it in the features discussed in the latter's description. . . . . .
Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania 

U. Givetian; W. Germany: Eifel Mts, - U. Eifelian and Givetian,
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Genus Adelphobolbina STOYER, 1956
Type species: Ctenobolbina papillosa ULRICH, 1891

Adelphobolbina rectangularis, sp. n.
(pI. 5: 1-2)

Holotype : Tecnomorph carapace ING 0/30; pI. 5:2.
Type locality : Koczala 1 borehole, depth 2,73{}-2,743 m, W. Pomerania .
Type horizon: M. Frasnian.
Derivation 0/ the name : Lat. rectangularis - rectangular.

Material. - Chojnice 5 borehole: two carapaces and one valve of tecnomorphs from the
depth of 3,685.4-3,688.2 m; Koczala 1 borehole: two carapaces of tecnomorphs from the
depth of 2,730-2,734 m.

Diagnosis. - Carapace long, sub-elliptical in lateral outline. Postadductorial lobe flat,
rectangular in outline, not projecting beyond the hinge line. Preadductorial lobe not marked.
Lateral surface papillose. Adventral structure terminating in a spinelike swellingoccurring in
prolongation of the posterior border of postadductorial lobe.

Dimensions (in mm):

c ~ holotype ING 0/30
CC! ING 0/29

1
1.05
0.97

h
0.59
0.48

Description. - Carapace elongate, preplete, sub-elliptical in lateral outline. Its height
equals a half of its length. Anterior and posterior margins uniformly rounded. Preadductorial
lobe fused with anterior lobe, hardly outlined at all. Postadductoriallobe wide, flat, rectangular,
not projecting beyond the hinge line. Adductorial sulcus relatively narrow and short, reaching
midheight of velve, In the lower part, the sulcus narrows and slightly bends anteriorly. Adven
tral structure begins halfway the height of anterior margin relatively close to it. It terminates
in the posterior part with a spinelike thickenning located below the postadductorial lobe on
the prolongation of its posterior border. Subadventral surface gradually extends posteriorly .
Posterior part of the surface of valve elongate, its width equals or is somewhat larger than the
width of the postadductorial lobe. Lateral surface papillose.

Remarks. - A. rectangularis sp. n. is most closely related with A. europaea BECKER et
BLESS from the Middle Frasnian of the Dinant Basin, Belgium (BECKER and BLESS 1971). The
main differences consist in a more elongate posterior part of valve, rectangular postadductorial
lobe, not marked preadductorial lobe, narrow and short adductorial sulcus, shorter and di
vergently running adventral structure and papillose surface observed in A. rectangularis.

Occurrence. - Poland: W. Pomerania - M. Frasnian.

Superfamily Beyrlchiacea MATHEw, 1886
Family Treposellidae HENNlNGSMOEN, 1954

Genus Kozlowskiella PluBYL, 1953
Type species: Ulrichia (Kozlowskiella) kozlowskii Pi\.mYL, 1953

Kozlowskiella moderabilis sp, n.
(pI. 5:6-7)

Holotype: Tecnomorph carapace ING 0/34; pI. 5:7.
Type locality: Koczala 1 borehole, depth 2,966-2,969.3 ID. W. Pomerania,
Type horizon : U. Givetian.
Derivation 0/ the name: Lat, moderabllis - moderate.
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Material. - Koczala 1 borehole: two carapaces of heteromorphs, 14 carapaces and five
valves of tecnomorphs from the depth of 2,945-2,969.3 m.

Diagnosis. - Carapace relatively flat, amplete . Anterior and adductorial sulci perpendicu
lar to hinge margin. Anterior lobe and syllobium provided with dorsal nodes, not projecting
beyond hinge line. Preadductorial lobe subspherical in outline, strongly convex. Posterior
cardinal angle = 90°. Subadventral surface narrow. Lateral surface delicately reticulate. The
meshes of reticulation irregular and, in the ventral half of valve, horizontally elongate.

Dimensions (in mm):
1 h

CS holotype INO 0/34 1.14 0.68
C~ INO 0/35 1.45 1.0

Description. - Tecnomorph: Carapace semi-elliptical in lateral outline, relatively flat,
amplete. Hinge margin long, straight. Anterior margin rounded. Posterior margin straight
in the dorsal part, perpendicular to hinge margin. Anterior lobe and syllobium flat, not pro
jecting beyond hinge line. Slightly outlined nodes occur in the dorsal part of these lobes. Pre
adductorial lobe strongly convex, subcircular. In its dorsal part, anterior sulcus perpendicular
to hinge margin. It is relatively shallow and gradually narrowing downwards and bending
around preadductorial lobe, reaches the midheight of valve. Adductorial sulcus, also perpen
dicular to hinge margin, reaches below midheight where it bends anteriorly in a hooklike manner.
Syllobium relativelly flat, reaching the ridge of the adventral structure in the posterior part
of the valve. Adventral structure runs along the entire free margin ofvalves. Subadventral surface
narrow. Lateral surface delicately and irregularly reticulate. In the ventral part, the meshes
of reticulation are horizontally elongate. Heteromorph: Preadductorial lobe ovally elongated.
Crumina occurs in the ventral part of valves.

Remarks. - K. moderabilis sp. n. slightly resembles K. corbis (DAHMER) from the Lower
Eifelian of the Harz Mts., Eifel Mts. and Holy Cross Mts. (ADAMczAK 1958; GROOS 1969;
PRmYL 1962) from which it differs in a somewhat different outline of carapace and posterior
cardinal angle = 90°, anterior sulcus perpendicular (and not oblique) to hinge margin, only
one node occurring on syllobium and a more delicate ornamentation. In its lateral outline
and trace of its anterior sulcus, K. moderabilis sp. n. also resembles K. jurkowicensis OLEMPSKA
from the Upper Givetian of the Holy Cross Mts. (OLEMPSKA 1974), from which it differs, how
ever, in a flattened and wide syllobium, flat ventral part of valve, single, obtuse nodes occurring
on the anterior lobe and syllobium and, finally, in lobes which do not protrude above the hinge
line.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Genus Illativella ZANINA, 1960
Type species: /llativella c/ivosa ZANINA, 1960

llIativella sp. 1
(pl, 5:8-9)

Material. - Koczala 1 borehole: one damaged carapace and four incomplete valves
from the depth of 2,633.3-2,636.6 m.

Dimensions (in mm):

C juv. INO ·0/37
LV ~ INO 0/36

I
0.85
1.32

h
0.64
1.28

Description. - Heteromorph: Valve subrectangular in lateral outline, very high. Dorsal
margin straight, slightly convex.,Anterior and posterior margins equal in height, subrectilinear.
Anterior sulcus short, indistinct. Adductorial sulcus narrow, situated halfway the length. Pre-
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adductoria1 lobe narrow, flat, only slightly outlined. Syllobium wide (occupying a half of the
length of valve), flat, with a convex upper edge, slightly protruding beyond the hinge line and
with a spine in its dorsal part. A small, narrow adventral ridge runs along the free margin close
to the edge of valve. Ventral part of valve inflated, overhanging below contact line. The largest
convexity observed in the posterior part of valve. Lateral surface finely granulated.

Tecnomorph: Lobes and sulci much less developed than those in the heteromorph. Spine
robust, long.

Remarks. - The from described is most similar in outline to Illativella alta BUSHMINA
from the Lower Tournaisian of the Kolyma Massif (BUSHMINA 1975) from which it differs
in a half as large dimensions, sylIobium protruding beyond hinge line, shorter and less strongly
developed anterior sulcus, less rounded anterior margin and a longer spine on posterior lobe.
The specimens available for studies are very poorly preserved which precludes the possibility
of erecting a new taxon.

Occurrence. - Poland: W. Pomerania - 7U. Frasnian.

Superfamily Drepanellacea ULRICH et BASSLER, 1923
Family Aechminidae BOUCEK, 1936

Genus Aechmina JONES et HALL, 1869
Type species: Aechmina cuspidata Jones et Hall , 1869

Aechmina sp.
(pl, 6: 1)

Material. - Koczala 1 borehole: one damaged and deformed carapace from the depth
of 2,978.1-2,984.6 m.

Dimensions (in mm):

C ING 0/38
1

0.51
h
0.29

Remarks. - Due to a poor state of its preservation, it is impossible to compare it with
other species of this genus.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Superfamily Kirkbyacea ULRICH et BASSLER, 1906
Family Amphissitidae KNIGHT, 1928

Genus Amphissites GIRTY, 1910
Type species: Amphissites rugosus GIRTY, 1910

Amphissites irinae GLEB. et ZASP. in: EGOROV, 1953

(pl, 6: 3)

1953. Amphissites irinae GLEB. et ZASP. (in litt.); EooROV : 53-54, pl, 1: 1-8.
1964. Amphissites sp. F; MAGNE: 137, pl, 25: 190.
1970b. Amphissites irinae EooROV; LETIlIERS: 114, pl. 11: 1.

Material. - Koczala 1 borehole: one- poorly preserved carapace from the depth of 2,730
2,734 m.

Dimensions (in mm):

C juv. ING 0/40
I

0.67
h

0.38
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Description. - See EGOROV (1953).
Remarks. - The only specimen available for studies probably represents a juvenile form

as indicated by its very fine reticulation. The surface of its valves is strongly corroded, the
internal ridge almost completely broken off and inner carinae outlined only in the form of elon
gate convexities on the carapace. However, general proportions and an outline of carapace,
in particular a strongly convex central node situated near the dorsal margin, allow one to assign
this specimen to Amphissites irinae GLEB. et ZASP. in EGOROV.

- Occurrence. - Poland: W. Pomerania - M. Frasnian; France : Dinant Basin - M. Fra
snian (Matagne Beds); USSR: Russian Platform - M. Frasnian (Semiluka Beds).

Amphissites pulcher POLENOVA, 1952
(pl, 6:4-5) .

1952. Amphissltes pu/cher sp. n.; POLENOVA: 115-116, pl, 9:2-3; pl. 10: 1.
1961. Amphissites pu/cher POLENOVA; SoHN: 121.
1972. Amphissites (Amphissites) pu/cher POLENOVA; GUREVICH: 314-315, pl. 7: 1.
1979. Amphissites pu/cher POLENOVA; OLEMPSKA: 88, pl. 13:8; pl. 14:1-2.

Material. - Miastko 2 borehole: two carapaces and five valves from the depth of 2,080
2,085 m.

Dimensions (in mm):

C ING 0/41
C juv, ING 0/42

I
1.48
0.96

h
0.81
0.58

Description. - See POLENOVA (1952).
Remarks. - The specimens under study differ from the most similar species Amphissites

remesi POKORNY from the Givetian of Bohemia (POKORNY 1950) in its less strongly developed
central node, shorter outer carinae running parallel to the inner ridge and a more strongly
bent dorsal carina.

Occurrence. - Poland: Holy Cross Mts. - U. Givetian (Stringocephalus burtini Beds
W. Pomerania - U. Givetian; USSR: Russian Platform - U. Givetian (Starooskol Ho
rizon), Volhynia - U. Givetian (Pelcha Beds).

Amphissites remesi POKORNY, 1950
(pl. 6:6)

1950. Amphissltes remesi sp, n.; POKORNY: 604-607, pl. 5:10.
1968. Amphissites sp, A; AOAMCZAK: 87, pl, 39:8.
1969. Amphissites remesi POKORNY; GROOS: 36-38, fig 20-21, pl, 19: 1-6.
1974. Amphissites remesi POKORNV; BLUMENSTENGEL: 22, pl, 2: 1-4.

Material. - Koczala 1 borehole: two valves from the depth of 2,949.5-2,954.2 m.
Dimensions (in mm):

LV ING 0/43
1

1.09
h
0.56

Description. - See POKORNY (1950).
Remarks. - The material under study includes two single valves only. Their sharp, outward

ly directing internal carinae and their distinct elongate central node allow one to assign them
to Amphissites remesi POKORNY.

Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania 
U. Givetian; W. Germany: Rhenish Slate Mts. - U. Eifelian to U . Givetian; E. Germany 
Harz Mts. - U. Eifelian; Bohemia - Givetian.



32 BARBARA ZBIKOWSKA

Amphissites multicarinatus sp. n.
(PI. 6:2)

Holotypet Carapace ING 0/39; pl. 6:2.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat, multicarinatus - having many carinae.

Diagnosis. - Lateral outline preplete. Inner carinae long, incurved. Many secondary carinae
run obliquely downwards from inner carinae. One of them , the most strongly developed
and angularly bent, runs from the antero-dorsal to antero-ventral part of the valve through
the central node.

Dimensions (in mm):
1 h

C holotype ING 0/39 0.98 0.64

Description. - Carapace semi-elliptical in lateral outline. Posterior margin higher than
the anterior. Inner carinae long, perpendicular to hinge margin in their upper and incurved
in their lower parts. The anterior inner carina less strongly developed than the posterior one.
Many secondary carinae, directed obliquely downwards, run out- and inwards from inner
carinae. The longest of them and most distinct starting from a corner formed by a dorsal and
anterior inner carinae, runs towards the upper part of central node where it bends, intersects
its middle and subsequently turns once again anteriorly along the anterior margin of the ad
ductorial pit. Central node small and distinctly outlined. Dorsal carina distinct only in the
anterior and posterior parts where it forms a V-shaped bend, sharper and higher in the pos
terior part. In the middle part, dorsum very narrow. Surface reticulate.

Remarks. - The variability of adult forms is expressed mostly in a varying degree of
development of secondary carinae which may be either numerous and distinct, or almost invisi
ble, except for an oblique carina, strating at the junction of an anterior inner carina and dorsal
carina, running through the middle of the central node and remaining always distinctly visible.
Also variable is the height of the anterior and posterior margins of valves; sometimes, they
are almost symmetrical.

The juvenile forms are marked by an identical height of both anterior and posterior margins,
central node more convex than that in adult forms and more robust, high inner carinae. Except
for the carina described above, they are as a rule devoid of other secondary carinae.

A. multicarinatus sp. n. differs from other species of the genus Amphissites, having secondary
carinae, in the fact that its carinae branch from inner carinae always obliquely downwards
and never upwards.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Family Kirkbyellidae SOHN, 1961
Genus Refrathella BECKER, 1967

Type species: Refrathella struvei BECKER, 1967

Refrathella sp. 1
(pl. 7:1)

Material. - Koczala 1 borehole: two damaged valves from the depth of 2,949.5-2,954.2 m.
Dimensions (in mm):

RV ING 0/44
1 h

0.56 0.26
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Description. - Valves strongly elongated, semi-elliptical in lateral outline. Dorsal margin
long, straight. Anterior margin rounded. Ventral margin parallel to the dorsal, slightly concave
in the middle part. Posterior margin lower than the anterior, in the dorsal part straight and
perpendicular to hinge margin, in th e ventral part obliquely truncate. An elongate, oval, distinct
adductorial sulcus is situated in the dorsomedian part of valve. Ventral lobe elongate, termi
nating posteriorIy in a blunt node. Two smooth lists can be distinguished - the longer upper
and the shorter lower on the lobe surface. These parallel lists do not contact each other. A narrow
depression occurs between them. A wide , smooth marginal ridge runs along the free margin.
Lateral surface finely reticulate.

Remarks. - The distinctly outlined ventral lobe, with ornamentation in the form of smooth
lists and the smooth marginal ridge allow one to assign the form under study to the genus
Refrathella BECKER.

Its strongly elongated valve, long adductorial sulcus and the Iow situation of its ventral
lobe having two separate, parallel lists, differ this form from all known species of the genus
Refrathella. The scarcity of material, prevents one, however, from erecting a new species.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Superfamily Youngiellacea KELLET, 1933
Family Youngiellidae KELLET, 1933

Genus Moorites CORYELL et BILLINGS, 1932

Type species: Glyptopleurina ? minuta W ARTHIN, 1930 (= Moorites hewetii CORYELL et BILLINGS, 1932).

Moorites givetianus (ROZHDESTVENSKAYA, 1962)
(pI. 7:3)

1962. Youngiella givetiana sp. n.; ROZHDESTVENSKAYA: 192-193, pl. 6:9.

Material. - Koczala 1 borehole: five carapaces from the depth of 2,949.5-2,954.2 m.
Dimensions (in mm):

C holotype ING 0/46
I

0.35
h

0.19

Description. - Carapace strongly compressed, elongated , rectangular in lateral outline.
Dorsal margin almost straight, anteriorly slightly concave, terminating in small auricIes. Hinge
line running in a small dep ression. Anterior margin rounded and higher than the posterior.
Posterior margin subrectilinear, perpendicular to the ventral. Ventral margin slightly concave.
A cylindrical marginal ridge runs along the free margin. A small, shallow pit surrounded ven
trally and posteriorIy by a small swelling occurs in the anterior half of valve somewhat
above midheight. The largest width of carapace occurs in its anterior part. Surface smooth.

Remarks. - The Polish specimens are identical with those from Bashkiria.
Occurrence. - Poland: W. Pomerania - U. Givetian; USSR: Bashkiria - U. Givetian

(Starooskol Horizon).

M oorites koczalensis sp. n.
(pl, 7:2)

Holotype: Carapace ING 0/45; pl. 7:2.
Type locality: Koczala 1 borehole, depth 2,949.5-2,954.2 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name: after the locality Koczala.

3 - Palaeontologia Polonica No. 44
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Material. - Koczala 1 borehole: ca 50 carapaces from the depth of 2,949.4-2,984.6 m.
Diagnosis. - Carapace small, subrectangular in lateral outline. Height equalling 0.6 of

length. A very indistinct swelling present near the anterior and posterior margin. Surface smooth.
Dimensions (in mm):

C holotype ING 0/45
I

0.30
h
0.19

Description. - Carapace small, rectangular in lateral outline, with almost symmetrically
rounded anterior and posterior margins. Anterior margin somewhat higher than the posterior.
Dorsal and ventral margins slightly convex. Height of carapace equalling about 0.6 of its
length. Indistinct, cylindrical swellings run along the an terior and posterior margin close to
the edges of valves. Lateral surface smooth.

Remarks. - The variability of the specimens studied concerns mostly the degree of elonga
tion of the carapace. The species under study is similar to Moorites fallax BECKER from the
Middle Frasnian of the Dinant Basin, Belgium (BECKER 1971 b), from which it differs in a shorter
carapace, less rounded anterior and posterior margin, less distinct marginal ridge and smaller
cardinal angle s.

Occurrence. - Poland : W. Pomerania - U. Giveti an.

Superfamily uncertain
Family Aechminellidae SOHN, 1961

. Genus Balantoides MOREY, 1935
Type species: Balantoides quadrilobatus MOREY, 1935

Remarks. - In his revision of the family Aechminellidae, SOHN (1975) included in Ba
lantoides MOREY species which were formely assigned by himself (SOHN 1961a) and BECKER
(1968) to Aechminella HARLTON and by POLENOVA (1955) to Pseudonodellina POLENOVA.

The present writer's suggestion is to include in the synonymy of Balantoides MOREY also
the genus Stictobolbina erected by KESLING and CHILMAN (1978), since its characters corre
spond to SOHN'S (1975) diagnosis of the genus Balantoides, This diagnosis should be supple
mented as follows: the species of the genus Balantoides MOREY may also have a smooth surface
(for example, B. minimus (LETHIERs) and B. parvulus (POLENOVA» and a central lobe not always
projecting above the hinge line (for example, B. allethaae (COLEY».

Balantoides brauni (BECKER, 1969)
(pI. 7:8)

1968. Aechminella brauni sp. n.; BECKER: 558-560, figs. 3-4; pl, 1 :3-5.

Material. - Chojnice 5 borehole: seven carapaces and three valves from the depth of
3,685.4-3,688.2 m and one carapace from the depth of 3,768.3-3,790.6 m; Koczala 1 borehole:
seven carapaces from the depth of 2,730-2,734 m.

Dimensions (in mm):

C ING 0/51
1

0.35
h

0.26

Description, - See BECKER (1968).
Remarks. - The specimens under study correspond to the description of Balantoides brauni

presented by BECKER (1968). They are not very well preserved and this is probably the reason
why no ornamentation was observed on their surface. In some specimens, the cusp of central
lobe is not so strongly pointed as in those illustrated by BECKER (1968). The specimen discussed
differs from Balantoides minimus (LETHIERS) in its long posterior sulcus curved near the ventral
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margin and from B. parvulus (POLENOVA) in higher anterior end, elongated adductorial sulcus,
less distinct dorsal connection of the anterior and central lobe and smaller dimensions.

Occurrence. - Poland: W. Pomerania - M. Frasnian; W. Germany - Rhenish Slate
Mts . - Frasnian (Refrath Beds).

Balantoides parvulus (POLENOVA, 1952)
(pI. 7:4-5)

1953. Nodella (1) parvula sp, n.; POLENOVA: 26, pl. 1:6.

Material. - Chojnice 5 borehole: one valve from the depth of 4,683.7-4,691.7 m, eight
carapaces from the depth of 4,482-4,545.1 m and 14 carapaces and five valves from the depth
of 4,398.2-4,436.4 m; Koczala 1 borehole: six carapaces from the depth of 3,041.8-3,119 m,
16 carapaces and three valves from the depth of 2,990.3-3,019 m, and more than 1,000 carapaces
from the depth of 2,938.3-2,984.6 m; Miastko 2 borehole: several hundred carapaces and single
valves from the depth of 2,080-2,085 m.

Dimensions (in mm):

C INO 0/48
C INO 0/47

I
0.39
0.47

h
0.29
0.34

Description. - Carapace subcircular in lateral outline, trilobate. Hinge margin short
(about 0.7 of the length). Anterior... ventral and posterior margins rounded, anterior of equal
height as posterior or only slightly higher. Anterior and central lobe protruding above the
hinge line. A short, rounded or tear-shaped adductorial sulcus does not separate entirely the
lobes and therefore their dorsal connection remains and is more distinct on the larger, left
valve. The cusp of central lobe may be slightly pointed. Posterior sulcus straight, relatively
short, reaching only somewhat below the midheight of valve. Carapace strongly convex, the
most so in the anterior part. Surface smooth.

Remarks. - Only a very small variability concerning the degree of pointedness of the cusp
of central lobe was observed among the vast number of specimens.

The form under study differs from the most similar species, Balantoides minimus (LETH
!ERs) from the Lower Frasnian of Boullonais, France (LETHIERS 1970a), in a circular lateral
outline, adductorial sulcus developed as a round pit, shorter hinge margin and equal height
of the anterior and posterior margins.

Occurrence. - Poland: W. Pomerania - U. Givetian; USSR: Russian Platform-
U. Givetian (Starooskol Horizon), Volhynia - U. Givetian (Pelcha Beds).

Balantoides keslingi sp. n.
(pI. 7: 6--7)

Holotype: Carapace INO 0/49, pl, 7 :6.
Type locality: Koczala 1 borehole, depth 2,996.4-3,006.1 m. W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: in honour of Professor ROBERT V. KEsLINO, American ostracologist,

Material. - Chojnice 5 borehole: one carapace from the depth of 4,415.2-4,429.4 m; Ko
czala 1 borehole: one damaged carapace from the depth of 3,089-3,094 rn, two carapaces
from the depth of 2,978.1-2,984.6 m and two valves from the depth of 2,949.5-2,954.2 m.

Diagnosis. - Carapace small, sub-elliptical in lateral outline, quadrilobate. Anterior
and posterior sulci long, reaching almost the ventral margin. Adductorial sulcus shorter than
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a half of the height. Central lobe slightly protruding above the hinge line. Posterior lobe situ
ated very close to the posterior margin. Surface reticulate.

Dimensions (in mm):

C ho1otype ING 0/49
C ING 0/50

I
0.35
0.42

h
0.21
0.22

Description. - Carapace small, elongate, subeIIiptical in lateral outline. Hinge margin
straight. Anterior margin higher than the posterior, rounded. Ventral margin straight or slightly
convex. Posterior margin rounded. Four distinct lobes, of which only the central one slightly
protrudes above the hinge line, are visible on the surface of valves. Anterior sulcus long, narrow,
straight, reaching almost the ventral margin. Adductorial sulcus shorter, not reaching the
midheight, strongly extending upwards, shaped like an inverted triangle. Posterior sulcus
very wide, lunular, reaching almost the ventral margin. Posterior lobe situated very close to the
posterior margin. The surface of sulci and of the ventral connection of the anterior and central
lobe reticulate.

Remarks. - B. keslingi is veiY similar to B. allethaae (COLEY) from the Silica formation
(Middle Devonian) of North America (KESLING and CHILMAN 1978), from which it differs
only in a wider adductorial sulcus and a posterior lobe situated closer to the posterior margin.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Nezamysliidae fam. n.
Type genus: Nezamyslia PR-IBYL, 1955

Diagnosis. - Palaeocopida with a flat, semioval carapace. Hinge margin long, straight,
provided with an anterior and, sometimes, posterior cardinal spine. Adventral structure con
nected with dorsal ridge in a ringe-like structure. A smooth adductorial spot (in the genus
Obotritia ADAMCZAK) or a single or, sometimes, a group of three adductorial pits (in Neza
myslia PRIBYL) occur in the anterodorsal part of the valve. A ventral carina may also occur.
Lateral surface reticulated or pitted . Dimorphism not recorded. .

Remarks. - Dimorphism in the species Nezamyslia magnifica POLENOVA was described
by POLENOVA (1974). On this basis, as well as due to considerable similarity to some Primitiop
sidae, that author (I.e.) assigned the genus Nezamyslia PRIBYL to this family, tentatively, since
the dimorphism of this type (ventral dolon) is characteristic of the Eurychilinacea rather and
not of Primitiopsacea. In the present writer's opinion, N. magnifica probably belongs to the

. Eurychilinacea and certainly could not be assigned either to the genus Nezamyslia, or to other
representatives of the Nezamysliidae fam. n. For, this species differs from the Nezamysliidae
in strongly covex valves, lack of a distinct adductorial pit and an oblique position of the
adventral structure in relation to the lateral surface. Thus, dimorphism in the Nezamysliidae
remains unknown, which precludes the possibility of assigning this group to the existing super
families of the Palaeocopida.

The genera Nezamyslia PRIBYL and Obotritia ADAMCZAK have so far been assigned to the
Kirkbyacea (PRIBYL 1955; ADAMCZAK 1968; COPELAND 1977). However, the absence of what
is known as a "kirkbyan pit" characteristic of this superfamily makes such a classification
impossible. A connection of the adventral structure with the dorsal ridge is known, apart from
the Kirkbyacea, also in other groups of the Palacocopida, for example, in the Eurychilinacea
and Primitiopsacea. The representatives of the Nezamysliidae fam. n. differ from those of the
Eurychilinacea in a narrow, smooth, ridge-like adventral structure perpendicular to the lateral
surface, the presence of cardinal spines and a more anterior situation of the adductorial pit
or adductorial spot.

On the other hand, we observe a great similarity of the Nezamysliidae to some Primitiop-
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sacea, to the genera Limbinaria SWARTZ et WHITMORE and Limbinariella SARV (POLENOVA,
1974). The lack of dimorphic perimarginal structures is the only obstacle in assigning it to this
superfamily.

The family Nezamysliidae fam. n. includes the following genera: Nezamyslia PRIBYL,
1955 and Obotritia ADAMCZAK, 1968.

In the present writer's opinion, N. carinata REYNOLDS and N. walliseri GROOS-UFFENORDE,
described from the Emsian of Australia and southern France (REYNOLDS 1978; GROOS-UFFE
NORDE 1979), marked by the presence of a ventral carina and wide, radially striate adventral
structure should form a separate genus of the family Nezamysliidae fam. n.

Age: Lower and Middle Devonian of Eurasia, Australia and North America.

Genus Nezamyslia PRIBYL, 1955
Type species: Kirkbya (?) bohemica PIUBYL et SNAJDR. 1950

Diagnosis (revised). - Nezarnysliidae with or without a ventral carina and with a single
or a group of three adductorial pits. A small preadductorial node occurs sometimes. Adventral
ridge low, smooth, sometimes with a spine in its anterodorsal part. Surface reticulate. The
meshes of reticulation large, polygonal.

Remarks. - Obotritia ADAMczAK was regarded by some authors (GROOS 1969; POLE
NOVA 1974; OLEMPSKA 1979), as junior synonym of the genus Nezamyslia PRIBYL. In the present
writer's opinion the external form of the muscle scar has a high generic rank within the Palaeoco
pida and, for this reason, she suggests to treat both taxa mentioned above as two separate genera,
following BERDAN and COPELAND (1973).

The genus Nezamyslia includes the following species: N. bohemica (PRIBYL et SNAIDR,
1950) (= Arcyzona gemmula WEYANT, 1966), N. circularis COPELAND, N. jucunda POLENOVA,
N. perforata COPELAND and N. bicornuta sp. n.

Nezamyslia bicornuta sp. n.
(pI. 5:3-4)

Holotype: Tecnomorph carapace ING 0/31; pl, 5: 3.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat, bicornutus - bicornate.

Material. - Miastko 2 borehole: one carapace and one damaged valve from the depth
of 2,080-2,085 m.

Diagnosis. - Carapace postplete, with anterior cardinal spine and an anterior adventral
spine. Adductorial pit and a small preadductorial node encircled form below and on the sides
by a thin ridge. Surface ornamented by reticulation in the form of large, shallow, polygonal
meshes separated from each other by fine, thin walls. Ventral margin denticulate,

Dimensions (in mm):
I h

C holotype ING 0/31 1.01 0.61
RV ING 0/32 1.24 0.68

Description. - Carapace flat, elongate, semi-elliplical in lateral outline. Hinge margin
long, straight, with anterior cardinal spine occuring on each valve. Anterior and posterior
margins rounded, the anterior lower than the posterior. Ventral margin slightly convex. Adventral
structure in the form of a narrow, smooth ridge running parallel to margins, except for the
upper corners of valves, in particular the posterior one a large part of which remains outside
the ridge. In the anterodorsal part of valve, the adventral ridge is provided with a short, triangu-
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lar spine. Anterior connection of the adventral and dorsal ridge indistinct. Anterior part of
dorsal ridge runs very close to hinge margin.

Antero-dorsal part of valve slightly depressed. An adductorial pit, with a small pread
ductorial node, is situated in the lower part of this depressed area. This part of valve is sur
rounded from below and on the sides by a th in ridge formed by the walls of the nearest meshes
of the reticulation. Reticulation of the lateral surface of valves is very fine and consists of large
tetra- and pentagons. The walls of meshes make up very thin ridges. Subadventral area smooth.
Free margin denticulate. Maximum width occurring in the anterior part of carapace.

Remarks. - N. bicornuta sp. n. is most similar to N. jucunda POLENOVA from the Lower
Devonian of the Arctic regions of the USSR (POLENOVA 1974), from which it d iffers in its
anterior cardinal spine directed anteriorly in horizontal position, in the presence of an anterior
adventral spine, in an indistinct connection of the adventral and dorsal ridge in the anterior
part of valve and in the position of its larger convexity in the anterior part of carapace.

Occurrence. - Poland: W. Pomerania - U . Givetian.

Genus Obotritia AOAMczAK, 1968
Type species: Obotritia eifeliensis AOAMCZAK, 1968

Obotritia eifeliensis AOAMCZAK, 1968

(pl, 5:5)

1959. Nezamyslia bohemica (PlI.mYL et SNAJDR); ROZHDESTVENSKAYA: 192, pl, 6:7.
1964. Ostracodarum gen. ind, sp, A; BECKER: 89, pI. 6:5.
1968. Obotr'tia elfeliensis sp. n.; AOAMCZAK: 85-86, pl. 38: 1-3.
1969a. Obotritia eifeliensis AoAMCZAK; BECKER: 262-263, pl. 1: 6.
1969. Nezamys/ia eifeliensis (AOAMCZAK); GROOS : 39-40, pI. 19: 14.
1979. Nezamys/ia eife/iensis (AoAMCZAK); OLEMPSKA: 87·88, pl. 13:5.

Material. - Koczala 1 borehole: one left valve from the depth of 2,949.5-2,954.2 m;
Miastko 2 borehole: a fragmentary right valve from the depth of 2,080-2,085 m.

Dimensions (in mm):

LV ING 0/33
1

1.14
h

0.77

Remarks. - Obotritia eifeliensis AOAMczAK differs from Obotritia ? sp. from the Lower
Devonian of Alaska (BERDAN and COPELANO, 1973) in its reticulate surface and adventral ridge
running parallel to free margin.

Occurrence. Poland: Holy CIOSS Mts. , Lysog6ry Region - Eifelian (Grzegorzowice
Formation), Kielce Region - U. Givetian (Stringocephalus burtini Beds) , W. Pomerania
U. Givetian; W. Germany: Eifel M ts. , and Rhenish Slate Mts. - U. Eifelian to M. Givetian;
USSR: Bashkiria - Eifelian and Givetian (Biya and Afonin Beds).

Family Rozhdestvenskayitidae Me GILL, 1966
Genus Fellerites GRVNDEL, 1962

Type species: Fellerites bohlenesis GR ONDEL, 1962

Fellerites tuimazensis (ROZHDESTVENSKAYA, 1959)
(pI. 7:11)

1959. Aparchltes tulmazensls sp, n.; ROZHDESTVENSKAYA: 132-133, pl, 1:1-4.
1960. Aparchltes auricullferus ROZHDESTVENSKAYA sp. n.; ROZHDESTVENSKAYA: 284-285, pl, 58:2.
1962. Aparchites auriculiferus ROZHDESTVENSKAYA; ROZHoESTVENSKAYA : 171-172, pI. 1:1a-b, 2a-b
1979. Rozhdestvenskayites tuimazensis (ROZHDESTVENSKAYA); OLEMPSKA: 85-86, pI. 13: 1.
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Material. - Miastko 2 borehole: a dozen or so carapaces and single valves from a depth
of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/54
I

1.53
h

1.19

Description. - See ROZHDESTVENSKAYA (1959).
Remarks. - The presence of auriculate processes developed in cardinal angles and of

a marginal ridge allow one to assign this species to the genus Fellerites GRONDEL.
Occurrence. :..- Poland: Holy Cross Mts. - U. Givetian (Stringocephalus burtini Beds) ,

W. Pomerania - U. Givetian; USSR: Bashkiria - Eifelian (Calceola and Biya Beds).

Family uncertain
Genus Evlanovia EGOROV, 1950

Type species: Evlanovia tichonovichi EoOROV, 1950

Remarks. - The genus Evlanovia EGOROV was assigned by SOHN (1961) and BRAUN (1967)
to the family Aechminellidae. It follows, however, from SOHN'S (1975) revision of this family
that its representatives are characterized by the lack of marginal ridge and nodes in the ventral
half of carapace. For this reason, the genus Evlanovia should be excluded from this family.
No family to which this genus could be assigned is known to the present writer.

Evlanovia sp.
(pl, 7: 12)

Material. - Miastko 2 borehole: one damaged RV from a depth of 2,080-2,085 m.
Dimensions (in mm):

RV ING 0 /55
I

0.61
h

0.42

Remarks. - This single specimen, assigned to the genus Evlanovia EGOROV on the basis
of its general outline and the presence of nodes and a marginal ridge, is noteworthy inasmuch
as it is surely a representative of the genus Evlanovia met within deposits older than the Upper
Devonian ones. Like E. tichonovichi EGOROV from the Frasnian of the Russian Platform (EGOROV
1950), the Polish form has two ventral nodes, but differs from this species in its reticulate and
not smooth surface and in an obtuse and not pointed posterodorsal node.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Genus Coeloenellina POLENOVA, 1952
Type species: Coeloene//ina parva POLENOVA, 1952

Coeloenellina pomeranica sp. n.
(pl. 7:9-10)

Holotype: Carapace ING 0/53; pl, 7:9.
Type locality: Chojnice 5 borehole, depth 4,429.4-4,436.4 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: After the name of the Pomerania Province, Poland .
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Material. - Chojnice 5 borehole: ten carapaces from the depth of 4,517.4-4,526.1 m and
two carapaces from the depth of 4,429.4-4,436.4 m; Koczala 1 borehole: six carapaces from
the depth of 3,041.8-3, 119 m and several scores ofcarapaces from the depth of 2,938.3-2,984.6 m
Miastko 2 borehole: 15 carapaces from the depth of 2,080-2,085 m.

Diagnosis. - Carapace small, slightly convex, oval in lateral outline. Dorsal margin straight
ventral slightly convex. Anterior and posterior margins symmetrica lly rounded. Hinge line
and ventral part of contact line occurring in narrow depressions. Marginal ridges thin. Lateral
surface smooth.

Dimensions (in mm):

C holotype ING 0/53
C ING 0/54

1
0.51
0.53

h
0.35
0.35

Description. - Carapace small, oval in lateral outline. Dorsal margin straight. Anterior
and posterior margins equal in height, symmetrically rounded. Ventral margin slightly convex.
Right valve, somewhat larger than left, overlapping the latter most strongly along the antero
and posterodorsal margin. Hinge line situated in a narrow depression. A similar depression
is developed on the ventral surface of carapace. Thin marginal ridges run along the free margin
of each valve. The largest convexity of carapace occurs in its middle part. Carapace, viewed
dorsally, in the form of a flat rhomb. Surface smooth.

Remarks. - As compared with the known representatives of the genus Coeloenellina
POLENOVA, the species described differs from them in the presence of a depression ono the ventra
surface of carapace. In its outline, C. pomeranica resembles to the greatest extent C. parva
POLENOVA from the Starooskol Horizon of the Russian Platform (POLENOVA 1952), differing
from it in a flattened carapace, symmetry of anterior and posterior margins, almost equal
height of both valves and the presence of a ventral depression.

Occurrence. - Poland: W. Pomerania - U. Givetian.

Order Platycopida SARS, 1866
Superfamily Kloedencllacea ULRICH et BASSLER, 1908

Family Kloedenellidae ULRICH et BASSLER, 1908
Genus Poloniella GORICH, 1896

Type species: Poloniel/a devonica G DRIeH, 1896

Diagnosis (revised). - Trisu1cate kloedenellids with left valve overlapping the right one
and having a wide stragulum (covering as much as one-fourth of the length of hinge line),
not clearly set off from the hinge line.

Remarks. - A diagnosis of the genus Dizygopleura ULRICH et BASSLER was presented
by BERDAN (1972) who 'thus explained a so far controversial subject of either the congenerity
or separate character of the genera Dizygopleura and Poloniella G ORICH. The manner of de
veloping the stragulum was considered by that author as the most important character dif
fering the two genera. According to this new interpretation, the genus Dizygopleura is marked
by the presence of a narrow stragular process occurring above SI which fits into a deep narrow
notch in the right valve (BERDAN 1972), while Poloniella displays a wide stragulum overlapping
the right valve in the form of a gentle arc.

The two genera are marked by a considerable vari ability of lobation. Species having ventral
connections SI and Ss, as well as those devoid of them occur ineach of thesegenera, This varia
bility is, however, interspecific and never intraspecific, as it was suggested by ADAMczAK (1961).

BERDAN'S (1972) logical conception was accepted by not all authors, even American ones.
KEsLING and CHILMAN (1978) continue to employ the former division based on lobation and
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assign, for example, D. cingulata (WARTHIN) , having a narrow, pointed stragulum typical
of Dizygopleura, to Poloniella and P. trisinuata (VAN PELT), having a wide and gently arcuate
stragulum, to Dizygopleura.

Poloniella tertia KROMMELBEIN. 1953
(pl, 8:4-6)

1953. Poloniella tertia sp. n.; KROMMELBEIN: 58, pl, 3:3.
1961. Poloniella tertia KROMMELBEIN; AOAMCZAK: 303-306, fig. 10-11, pl. 4: 1-2.
1964. Poloniella cf. claviformis (KUMMEROW); BECKER: 77, pl. 13: 5-6.
1969. Poloniella tertia KROMMELBEIN; GROOS: 44, pI. 6: 3.
1972. Dizygopleura cingulata (WARTHIN); GUREVICH: 320, pl, 7:8.

Material. - Chojnice 5 borehole: one hetcromorph and one tecnomorph carapace from
the depth of 4,683.7-4,691.7 m, two heteromorph carapaces and one valve from the depth
of 4,482-4,545.1 m and one heteromorph carapace and three tecnomorph valves from the
depth of 4,390.1-4,436.4 m; Koczala 1 borehole: one heteromorph and one tecnomorph valve
from the depth of 2,990.2-3,019 m, 11 heteromorph carapaces and 17 tecnomorph carapaces
and 17tecnomorph valvesfrom the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: one tecno
morph carapace and one tecnomorph valve from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ~ING 0/61
CerING 0/59
CerING 0/60

1
0.95
0.85
0.84

h
0.52
0.46
0.48

Remarks. - The material the present writer had at her disposal included, in addition to
carapaces of adults, those of juvenile forms. However, the existence of a ventral connection
of sulci SI and Ss suggested by ADAMCZAK (1961) was not found in any ontogenetic stage.

Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania 
U. Givetian; W. Germany: Eifel Mts. - Eifelian and Givetian, Rhenish Slate Mts. - M. Gi
vetian; USSR: Volhynia - U. Givetian (pelcha Beds).

Poloniella trisinuata (VAN PELT, 1933)
(pl. 9:8; pl. 10:1)

1933. Dizygopleura trisinuata VAN PELT; 328, pl, 19:61-62.
1934. Dizygopleura oblonga WARTHIN: 211, pl, 1: 8.
1936. Dizygopleura oblonga WARTHIN; STEWART: 750-751, pl. 101: 1-4.
1945. Dizygopleura trisinuata VAN PELT; STEWART and HENORIX: 90, pl. 10:9-11.
1950. Dizygopleura trisinuata VAN PELT; STEW ART: 660-661, pl, 86: 1-3.
1952. Dizygopleura clara sp, n.; POLENOVA: 104-106, pl. 6:8-9.
1961. Poloniella diversa sp, n.; AOAMCZAK: 306-307, fig. 12-13, pl. 5:2a-c.
1972. Poloniella oblonga (WARTHIN); GUREVICH: 317-318, pl. 7:5.
1978. Dizygopleura trisinuata VAN PELT; KEsLINO and CmLMAN: 77, 79, pl, 44:13-16;

pI. 45:5-24; pl, 47:43-54; pl, 103:25-28.

Material. - Chojnice 5 boreho1e: two tecnomorph valves from the depth of 4,683.7
4,691.7 m, one heteromorph carapace and six tecnomorph carapaces and 18 valves from the
depth of 4,482-4,545.1 m and two heteromorph valves and four tecnomorph carapaces and
15 valves from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: one tecnomorph carapace
from the depth of 3,041.8-3,119 m, one tecnomorph carapace from the depth of 2,990.2-3,019 m
and nine heteromorph carapaces and 24 tecnomorph carapaces and five valves from the depth
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of 2,942.6-2,984.6 m; Miastko 2 borehole: three tecnomorph carapaces and two valves from
the depth of 2,080-2,085 m.

Dimensions (in mm):

C c! ING 0/70
C c! ING 0/71

1
0.74
0.77

h
0.40
0.43

W

0.41

Remarks. - P. trisinuata (VAN PELT) differs from the most closely related species P. cla
viformis (KUMMEROW) in a longer S2 ' which reaches much below midheight and is, at the same
time, more contracted and bent in its lower part and in SI more strongly incurved in the ventral
part.

In the material under study, both adult and juvenile specimens are marked by the lack
of ventral connection between SI and S3' This does not, therefore, corroborate ADAMCZAK'S
(1961) suggestion that such a connection exists in the youngest ontogenetic stages of this species.

Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania -
U. Givetian; USSR: Russian Platform - U. Givetian (Starooskol Horizon). Volhynia
U. Givetian (Pelcha Beds); USA: northwestern Ohio and northeastern Michigan - M. De
vonian (Silica Formation).

Poloniella adamczaki sp. n.
(pl. 8: 1-3)

1952. Dizygopleura clara sp. n.; POLENOVA : pl, 7: 1.
1961. Poloniella cingulata WARTIIIN; ADAMCZAK : 308-311, fig. 14, pl. 6:1-2.
Holotype: Heteromorph carapace ING 0 /57; pl, 8:2.
Type locality: Koczala 1 borehole, depth 2,949.4-2,959.2 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: After the name of Dr. FRANCISZEK AoAMCZAK, ostracodologist.

Material. - Chojnice 5" borehole: one heteromorph and two tecnomorph carapaces
from the depth of 4,483.7-4,691.7 m; Koczala 1 borehole: one tecnomorph and one hetero
morph carapace from the depth of 3,041.8-3,048 m, one tecnomorph carapace from the depth
of 2,996.4-3,006.1 m and five heteromorph carapaces and three tecnomorph carapaces and
seven valves from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: five tecnomorph valves
from the depth of 2,080-2,085 m.

Diagnosis. - Carapace preplete, with the posterior end truncate in both the hetero- and
tecnomorphs. Ventral margin slightly concave, parallel to dorsal. S3 long, reaching almost
the dorsal margin, with its upper part slightly deflected posteriorly. SI and S3 connected ventrally.
A. crest occurs on L, of both tecno- and heteromorphs.

Dimensions (in mm):

C ~ ING 0/56
C ~ ING 0/57
C juv. ING 0/58

I
1.03

. 0.90
0.74

h
0.58
0.51
0.43

Description. - Heteromorph: Carapace oval in lateral outline. slightly preplete. Dorsal
margin slightly convex, ventral slightly concave, parallel to the former. Anterior margin rounded.
Posterior part of carapace truncate. Sulci relatively wide and deep. SI and Sa parallel to one
another and inclined at an angle of about 100° to dorsal margin, connected ventrally. Ss, re
aching below the midheight of carapace, runs diagonally, contracting uniformly downwards.
with a slight anterior bend occurring halfway its length. S3 long, almost reaching the dorsal
margin, with a slight sigmoidal posterior bend observed in its upper part. A not very sharp.
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gently arcuate crest occurs on L4 • L, and L4 are connected ventrally by a narrow ventral ridge
devoid of any sharp edge and parallel to both the ventral and dorsal margin.

Stragulum wide overlapping the right valve in the form of a gentle arc. Marginal ridge
relatively wide.

Tecnomorph: Tecnomorphs differ from heteromorphs in a more strongly posteriorly
narrowing lateral outline of their carapaces and in their narrow L4•

Remarks. - Specimens of P. adamczaki sp. n. from the Holy Cross Mts. have been de
scribed by ADAMczAK (1961) as P. cingulata WARTHIN. Unfortunately however, they have
little in common with the last-named species which in fact belongs to Dizygopleura. Primarily,
they have a wide stragulum , whereas D. cingulata (WARTHIN) displays a narrow, pointed trian
gular tooth. Also different is the outli ne of carapaces: in P. adamczaki the dorsal and ventral
margins are parallel to one another, whereas in D. cingulata they converge. In P. adamczaki,
the sulci are wider and deeper and Ss reaching almost the dorsal margin, while in D. cingulata
this sulcus reaches only the midheight of carapace. In P. adamczaki, L4 of heteromorphs is
provided with a crest which is lacking in those of the other species. In addition, P. adamczaki's
ventral ridge is devoid of a sharp edge and its marginal ridge is wide in contrast to that of D. cin
gulata.

In its outline and the shape of its sulci and lobes, P. adamczaki sp. n. is unusually similar
to P. tertia KRoMMELBEIN. A ventral connection between sulci SI and Ss occurring in P. adam
czaki and lacking in P. tertia is the only essential difference between the two species.

Occurrence. - Poland: Holy Cross Mts. - Givetian (Skaly Formation), W. Pomerania 
U. Givetian; USSR: Russian Platform - U. Givetian (Starooskol Horizon).

Poloniella regularis sp. n.
(pl. 9: 1-7)

Holotype: Tecnomorph carapace ING 0/66; pl, 9: 1.
Type locality: Koczala 1 borehole, depth 2,978.1-2,984.6 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name : Lat. regularis - regular.

Material. - Chojnice 5 borehole: one tecnomorph carapace from the depth of 4,482
4,545.1 m; Koczala 1 borehole: six heteromorph carapaces and two valves, as well as 36 tecno
morph carapaces and 13 valves from the depth of 2,947.6-2,984.6 ill; Miastko 2 borehole:
one heteromorph carapace and several valves, six tecnomorph carapaces and several scores
of valves from the depth of 2,080-2,085 m.

Diagnosis. - Carapace flat, subrectangular in lateral outline, with a rounded anterior
and slightly truncate posterior end. Ventral margin slightly concave. Sulci narrow, perpendicular
to hinge margin. Ss straight, SI sinusoidally depressed halfway the height, connected with one
another ventrally. L2 semicircularly extended dorsally, wider on the left valve. Lobe L4 straight,
narrow in tecnomorph and extended and inflated in heteromorphs. Surface of lobes flat, with
an indistint reticulation.

Dimensions (in mm):
I h

C erholotype ING 0/66 0.97 0.55
CerING 0/68 0.84 0.41
LV ~ ING 0/69 1.03 0.44
C ~ ING 0/67 0.92 0.48
C juv, ING 0/65 0.66 0.37
C juv, ING 0/64 0.53 0.32
C juv. ING 0/63 0.43 0.24
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Description. - Heteromorph: Carapace large, oval, elongate, very regular and subrec
tangular in lateral outline, flattened. Dorsal margin straight, ventral slightly concave. Anterior
margin uniformly rounded, posterior slightly truncate. SI and Ss narrow, perpendicular to
dorsal margin, connected ventrally with a ventral sulcus which is perpendicular to them. The
distance between anterior margin and SI equals that between Ss and posterior margin. SI sinu
soidally bent in its middle part. This bend, very dist inctly visible even in juvenile specimens,
is formed as a result of the extension of La in its dorsal part. S2 comma-shaped, reaching mid
height. Ssstraight, long, reaching the dorsal margin. Lobes flattened . La semicircularly extended
in the dorsal part. L4 strongly inflated , wide, occupying the whole posterior part of the valve.
Surface of lobes flat, indistinctly reticul ate. Ventral ridge dist inct, of equal thickness and height.

Tecnomorph: Posterior lobe L4 on tecnomorph carapaces nanow, with a distinct crest
in its posterior margin. Beyond this crest, the surface of L4 obliquely and, at first, fairly steeply
descends towards the posterior margin of valves.

Remarks. - P. regularis sp. n, differs from other species of the genus Poloniella GiiRICH
in its regular, rectangular outline, vert ical SI and Sa the anterior one of which is characteristically
bent in its middle part and in flat surfaces of its lobes.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Poloniella sp. 1
(pl, 8:7)

Material. - Koczala 1 borehole: one tecnomorph carapace from the depth of 3,089
3,094 m.

Dimensions (in mm):

Cc! ING 0/62
I

0.74
h

0.43

Description. - Tecnomorph: Carapace subrectangular in outline, with a rounded anterior
and narrower, ventralIy slightly truncate , posterior margin. SI straight, running slightly ob
liquely toward the anterior part. Sa fairly long, comma-shaped. Ss arcuate, connected ventrally
with SI' La widened fairly strongly in its middle part toward S2' Ls strongly widening ventrally.
L4 narrow, arcuate, provided in its posterior part with a crest. Part of carapace behind L4 strong
ly shortened and, consequently, the posterior end, as viewed dorsally, is truncate. Surface
reticulate.

Remarks. - The form described is most similar in its outline and shape of Ss and L4 to
Poloniella trisinuata VAN PELT, from which it differs in an obliquely running S1> strongly widened
Lz, longer and more oblique Sa, shorter part of carapace behind Li and, what is most important,
in ventral connection of SI and Sa' The last-n amed character approached this form to Poloniella
adamczaki sp. n. from which in turn Poloniella sp. 1 differs, however, in an arcuate Ss, more
rectangular outline of carapace and its shortened posterior part, as well as in a more strongly
widened ~. It is probably a new species.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Poloniella sp. 2
(pl, 10:8)

Material. - Miastko 2 borehole: one left heteromorph valve from the depth of 2,080
2,085 m.

Dimensions (in mm):

LV <i? ING 0/78
I

1.31
h

0.51
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Description. - Heteromorph: Valve large, with a high and rounded anterior and lower,
truncate posterior margin. Sulci wide, deep, perpendicular to the dorsal margin. Lobes narrow.
Lz only slightly widened in its dorsal part. SI gently bent posteriorly in the ventral part. Sa
widening towards the posterior end where it bends anteriorly in a hooklike manner. Si very
wide and long, reaching below the midheight and slightly anteriorly. L, joins La in the form
of the letter U slightly widened in its lower part. SI not connected ventrally with Sa. A distinct,
sharp crest runs obliquely and posteriorly over an inflated L4 • Behind the crest, the surface
of lobe slopes at an angle of 45° towards the posterior margin of valve which is conspicuous
in ventral view. Valve is twice as wide in its posterior than anterior part.

Remarks. - The specimen under study resembles heteromorphs of Poloniella spriester
bachii ZAGORA from the Lower Eifelian of Thuringia (ZAGORA 1968). Poloniella sp. 2 is marked,
however, by the lack of ventral connection between SI and Sa, Sa more strongly widened in
the lower part and in its crest which is more distinct on L4 of the heteromorph. This specimen
belongs most certainly to a new species.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Genus Uchtovia EGOROV, 1950
Type species: Uchtovia polenovae EooROV, 1950

Uchtovia materni BECKER, 1971
(pl, 10:2)

1964. Cavellina? abundans POKORNV; MAGNE, pl, 30 :263-267.
1971b. Uchtovia materni sp, n.; BECKER: 32-33, pl. 4:36-39; pl, 9 :79.

Material. - Chojnice 5 borehole: two carapaces of tecnomorphs from the depth of 3,786.3
3,790.6 m.

Dimensions (in mm):

CC! INO 0/72
1

0.92
h

0.43

Description. - See BEcKER (1971 b).
Remarks. - The specimens under study are rather poorly preserved, but, on the basis

of the general outline of valve and shape of two sulci, they may be most certainly assigned
to Uchtovia materni BECKER.

Occurrence. - Poland: W. Pomerania, M. Frasnian; France: Dinant Basin, M. Frasnian.

Uchtovia refrathensis (KROMMELBEIN, 1954)
(pI. 10:3-7)

1954. Sulcella refrathensls sp. n.; KRBMMELBEIN: 252-253, pl. 1:5.
1959. Uchtovia dissimills sp, n.; ROZHDESTVENSKAYA: 145-146, pl. 11: 1-2.
1969. Sulcella refrathensls KR()MMELBEIN; GROOS: 53, pI. 9:2.
1969. Su/cella sp, Gruppe S. refrathensis-speculaea; GROOS: 53, pI. 9 : 1.

Material. - Chojnice 5 borehole: five carapaces and one valve of a heteromorph and
one tecnomorph carapace from the depth of 4,482-4 ,545.1 m; Koczala 1 borehole: five hetero
morph carapaces and 14 carapaces and the valves of tecnomorphs from the depth of 2,942.6-

\
2,984.6 m.

Dimensions (in mm):

cs INO 0/73
C~ING 0/74

1
0.93
0.97

h
0.49
0.49
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C~ING 0/75
C juv, ING 0/76
C juv. ING 0/77

1.0
0.77
0.64

BARBARA :tBIKOWSKA

0.53
0.45
0.35

Description. - See KROMMELBEIN (1954) and RozHDESTVENSKAYA (1959).
Remarks. - The first description of the species was based on specimens of tecnomorphs

only (KRoMMELBEIN 1954). The present writer had also at her disposal specimens of hetero
morphs which are marked by a strongly inflated posterior part of carapace, higher posterior
margin and truncate posterior part of carapace. The degree of pointedness of the posterior end
is, however, vari able. For, there also occur specimens with a rounded posterior end. In hetero
morphs, the preadductorial sulcus is generally very slightly outlined or not developed at all.
Forms described by GROOS (1969) as Sulcella sp. Gruppe S. refrathensis-speculaea should be
assigned to this species.

Occurrence. - Poland: W. Pomerania, U. Givetian: W. Germany: Rhenish Slate Mts. ,
U. Givetian and L. Frasnian; USSR: Bashkiria, U. Givetian (Starooskol Horizon).

Uchtovia rozhdestvenskayae sp . n.
(pl , 11:1-4)

1959. Uchtovia abundans (POKORNV); ROZHDESTVENSKAYA: 143-145, pl. 10: 1-5.
Holotype: Tecnornorph carapace ING 0/79; pl. 11: 1.
Type locality: Koczala 1 borehole, depth 2,949.5-2,954 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name : After Dr. ANNA ROZHDESTVENSKAYA, Soviet ostracodologist.

Material. - Chojnice 5 borehole: eight tecnomorph carapaces from the depth of 4,482
4,545.1 m ; Koczala 1 borehol e: five heteromorph carapaces and several dozen tecnomorph
carapaces from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: five carapaces and two
valves of tecnomorphs from the depth of 2,080-2,085 m.

Diagnosis. - Carap ace elongated, oval in lat eral outline. Anterior and posterior margins
almost symmetrically ro unded, in tecnomorphs the posterior one slightly truncate in its lower
half. A narrow compression area occurs along the anterior margin. Adductorial sulcus elongated,
shallow. A posterior shoulder, most distinct in very young specimens, occurs in tecnomorphs.
Ventral margin concave in adult and straight in juvenile forms.

Dimensions (in mm):
I h

CC! holotype ING 0/79 1.06 0.5~

C ~ ING 0/81 1.25 0.61
C juv. ING 0/80 0.74 0.42
C juv. ING 0/82 0.72 0.47

Description. - Heteromorph : Ca rapace elongated, oval in lateral outline. Dorsal margin
straight. The length of stragulum equalling about 1/3 of the entire length of carapace. Posterior
part of hinge margin situated in a narrow and shallow depression. Anterior and posterior
margins almost equal in height and uniformly rounded. A narrow compression area occurs
along the anterior margin of valve. Ventral margin concave. A shallow and narrow adductorial
sulcus, not reaching the dorsal margin, is situated in the anterodorsal part of valve. It occurs
at midlength of stragulum. Carapace strongly convex posteriorly, most so at 1/6 of the distance
from the posterior margin. Slight keels are present along the middle part of ventral margin.
Marginal ridges occur on the free margin of the right valve. Surface smooth.

Tecnomorph: The carapaces of tecn omorphs differ from those of heteromorphs in the
presence of a distinct shoulder in the posterior part of valve, turning into a ventral keel in the
lower part of valve. In addition, tecnomorphs have a preadductorial sulcus, less distinctly
outlined than the adductorial one. Dorsal and ventral margins convex.



DEVONIAN OSTRACODS FROM NW POLAND 47

Remarks. - U. rozhdestvenskayae resembles in its outline Uchtovia refrathensis (KR5M

MELBEIN) from the Lower Frasnian of the Rhenish Slate Mts., W. Germany (KR5MMELBEIN

1954), differing from it in a less strongly developed, narrow, elongate adductorial sulcus.
Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Bashkiria, U. Givetian (Staro

oskol Horizon). '

Uchtovia sp. 1
(pI. 11:5-6)

Material. - Koczala 1 borehole: two heteromorph carapaces and eight tecnornorph
carapaces , not very well preserved from the depth of 3,041.8-3,119 m.

Dimensions (in mm):

cs ING 0/84
C juv, ING 0/83

I
1.19
0.79

h
0.61
0.42

Remarks. -In their outline the carapaces of heteromorphs and tecnomorphs of Uchtovia
sp. 1resemble Uchtovia rozhdestvenskayae sp. n., but differ from them in the presence of a small,
round (and not elongate), pit and in a less distinct shoulder in the posterior part of carapace
in tecnomorphs. This is probably a new species.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Genus Evlanella EGOROV. 1950
Type species: Evlanella Ijaschenkoi EOOROV, 1950

Evlanella caduca sp. n.

(pl. 11:7-8)

Holotype: Heteromorph carapace ING 0/85; pl, 11:7.
Type locality: Koczala 1 borehole, depth 2,949.5-2,954.2 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat. caducus - falling.

Material. - Koczala 1 borehole: one carapace of a heteromorph and three of tecnomorphs
from the depth of 2,949.5-2,954.2 m.

Diagnosis. - Evlanella species with an incomplete spiral ridge devoid of its anterior and
anterodorsal parts. Dorsal margin fairly strongly convex. Surface reticulate.

Dimensions (in mm):
I h

C Cjl holotype ING 0/85 0.80 0.48
CerING 0/86 0.60 0.42

Description. - Heteromorph: Carapace oval in lateral outline, slightly preplete. Dorsal
margin convex. Anterior and posterior margins uniformly rounded, almost equal in height.
Ventral margin concave in its middle part. Spiral ridge incompletely developep, most distinct
in its posterior and ventral parts and less so in the dorsal part. No spiral ridge occurs, on the
other hand, in the posterior and anterodorsal parts of valve. Adductorial sulcus shallow, widen
ing upwards. A slightly outlined preadductorial lobe occurs before the adductorial sulcus.
A depression occurring before the posterior ridge continues in the form of a narrow sulcus
running along the ventral ridge. Surface reticulate .

Tecnomorph: The carapaces of tecnomorphs differ from those of heteromorphs in a less
distinctly outlined posterior depression.

Remarks. - An incomplete spiral ridge devoid of its anterior and anterodorsal parts,
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a convex dorsal and uniformly rounded posterior margin are characters which differ the species
described from other so far known representatives of this genus. In regard to morphology,
the form under study constitutes a transitional link between species of the genus Evlanella
EGOROV with typically strongly developed spiral ridge and those of the genus Eoevlanella Po
LENOVA which are marked by the presence of only ventral and dorsal parts of this ridge (POLE
NOVA 1974). An extremely strong reduction of a ridge limited only to ventral parts is illustrated
by Evlanella mitis and E. mirabilis erected by ADAMCZAK (I 968). Their assignement to the genus
Evlanella is rather doubtful as POLENOVA (1974) created the genus Eoevlanella.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Superfamily Cytherellacea SARS, 1866
Family CaveUinidae EGOROV, 1950

Genus Cavellina CORYELL, 1928
Type species: Cavellina pulche/la CORYELL, 1928

Cavellina parvula sp. n.
(pl, 12:2).

Holotype: Carapace ING 0/88; pl. 12:2.
Type locality: Koczala 1 borehole, depth 2,978.1-2,984.6 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat, parvulus - very small.

Material. - Chojnice 5 borehole: one carapace from the depth of 4,683.7-4,691.7 m, ten
carapaces from the depth of 4,482-4,545,1 m and several dozen carapaces from the depth of
4,390.1-4,436.4 m; Koczala 1 borehole: more than 1,000 carapaces from the depth of 2,990.3
3,019 m; Miastko 2 borehole: about 1,000 carapaccs from the depth of 2,080-2,085 m.

Diagnosis. - Carapace small, symmetrically outlined. Dorsal margin convex, most strongly
bent in its middle part, arcuate on the right and angular on the left valve. Surface smooth.

Dimensions (in mm):

C holotype ING 0/88
1

0.55
h
0.37

Description. - Carapace small, amplete. Dorsal margin bent in its middle, gently and
arcuately on the right and angularly on the left valve. Anterior and posterior margins symme
trically rounded, equal in height. Ventral margin straight. The largest height in the middle
part of carapace equals about 0.62 of the length. The largest convexity of heteromorph cara
paces, observed in the posterior and of tecnomorph ones in the middle part where it equals
about 0.45 of the height. Lateral surface smooth.

Remarks. - The species abundantly occurs in all the profiles studied. It is most similar
to Cavellina mesodevonica POKORNY (1950) from the Givetian of Bohemia and C. accurata
POLENOVA (1952) from the Starooskol Horizon of the Russian Platform. It differs from the two
species in a more symmetrical outline of carapace, angularly bent middle part of the dorsal
margin of the left valve and more strongly convex carapace.

Occurrence. - Poland: W. Pornerania, U. Givetian.

Cavellina subegorovi sp. n.
(pl, 12:1)

Holotype: Carapace ING 0/87; pl. 12: 1.
Type locality: Koczala 1 borehole, depth 2,978.1-2,984.6 m. W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: The name suggests a similarity to the species Cavellina egorovi SHlSHKINSKAYA.
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Material. - Chojnice 5 borehole: 15 carapaces from the depth of 4,482-4,545.1 m and
one carapace from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: several dozen carapaces
from the depth of 2,990.3-3,019 m; Miastko 2 borehole: five carapaces from the depth of
2,080-2,085 m.

Diagnosis. - Carapace elongate, oval in lateral outline. The strongest bend of the dorsal
margin occurs in the middle part of carapace. Anterior margin lower than the posterior. Surface
smooth.

Dimensions (in mm):

C holotype ING 0/87
1

0.72
h

0.43

Description. - Carapace oval, elongate. Anterior and posterior margins uniformly rounded,
anterior lower than the posterior. Dorsal margin forms an arc whose strongest bend occurs
halfway the length of carapace. A slightly angular bend occurs in this place on the dorsal margin
of the left valve. Ventral margin straight. Maximum height equals about 0.58 of the length in the
middle part of carapace. Maximum width occurs in the middle part of tecnomorph carapace
where it equals 0.40 of the length and . in the posterior part of heteromorphs where it equals
about 0.43 of the length. Surface smooth.

Remarks. - Cavellina subegorovi sp. n. is most similar in outline to C. egorovi SHISHKINS
KAYA from the Upper Givetian of the Saratov District (SHISHKINSKAYA 1959), but differs from
it in the position of a bend of its dorsal margin in the middle part of carapace, in a uniform
convexity of carapace and in the shape of the margins of the right valve which are not thickened .

Occurrence. - Poland: W. Pomerania, U. Givetian.

Cavellina sublongula sp. n.
(pI. 12:3)

Holotype : Carapace ING 0/89; pl, 12:3.
Type locality: Chojnice 5 borehole, depth 4,429.4-4,436.4 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name : The name suggests a similarity to Cavellina longula CooPER.

Material. - Chojnice 5 borehole: two carapaces from the depth of 4,683.7-4,691.7 m,
11 from the depth of 4,482-4,545.1 m and 30 from the depth of 4,390.1-4,436.4 m; Koczala
1 borehole: one carapace from the depth of 3,041.8-3,119 m and 20 from the depth of 2,990.3
3,019 m.

Diagnosis. - Carapace irregularly oval in lateral outline, amplete. Anterior margin lower
than the posterior. Dorsal margin strongly bent in the middle part. An arcuate depression
occurs on the lateral surface of valve near the anterior margin. Right valve considerably larger
thanJhe left. Surface smooth.

Dimensions (in mm):
I h

C holotype ING 0 /89 0.76 0.45

Description. - Carapace irregularly oval in lateral outline. Dorsal margins of both valves
strongly bent in the middle part. Anterior and posterior margins round ed, anterior lower than
the posterior. Ventral margin of the right valve straight and of the left concave. An arcuate
depression occurs on each valve near the anterior margin. Maximum height, equalling 0.47 of
the length occurs in the middle part of carapace. Maximum convexity - in its posterior part.
Right valve, considerably larger, overreaches the left one along all margins. Surface smooth.
4 - Palaeontologia Polonica No . 44
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Remarks. - This species resembles Cavellina longula COOPER from the Upper Carbonifer
ous of North America (COOPER 1941) from which it differs, however, in the position of a maxi
mum bend of the dorsal margin in its middle part, occurrence of a depression in the anterior
part of valve and in somewhat different proportions (shorter and wider carapace).

Occurrence. - Poland: W. Pomerania , U. Givetian,

Genus Mennerella EGOROV, 1950

Type species: Mennerella tuberosa EOOROV. 1950

Menere/la convexoventralis sp. n.
(pI. 12:6-8)

Holotype : Heteromorph carapace ING 0/92; pI. 12:6.
Type locality: Koczala 1 borehole, depth 2,633.3-2,636.6 m, W. Pomerania.
Type horizon.T U. Frasnian.
Derivation ofthe name. Lat. convexus - convex, ventrum - ventral surface.

Material. - Koczala I borehole: several dozen poorly preserved heteromorph carapaces
and two carapaces and several valves of tccnomorphs from the depth of 2,633.3-2,636.6 m.

Diagnosis. - This species of the genus Mennerella has a convex ventral margin in both
heteromorphs and tecnomorphs and maximum width of carapace occuring in its posterior
part at a distance, equalling one-third of the length, from the po sterior margin. A strong di
morphism is observed; tecnomorphs display two dorsal nodes and a thick ventral lobe.

Dimensions (in mm):

c ~ holotype ING 0/92
C~ ING 0/93
C juv, ING 0/94

I
1.39
1.30
0.98

h
0.75
0.77
0.70

w
0.61
0.58

Description. - Heteromorph: Carapace oval in Iat eral outline. Dorsal margins of both
valves gently convex. Anterior and posterior margins rounded, posterior slightly truncate
in the lower part. Ventral slightly convex. Two shallow, elongate sulci occur in the anterodorsal
part of valve. Maximum convexity of carapace is observed in the posterior one-third of length.
Hinge margin of the right, larger valve is provided over its whole length with a hinge groove
corresponding to a sharp edge of the left valve. This groove continues, unbroken, into the
contact groove of the free margin. Surface smooth or indistinctly granulose.

Tecnomorph: Tecnomorphs strongly differ from hcteromorphs. Dorsal margin straight.
Sulci considerably less distinct. Two nodes, the anterior one situated just before the a~erior

sulcus and posterior one - behind the posterior sulcus , occur in the dorsal part of valve.
An arcuate ventral lobe , with a nodularly swelled posterior part, is situated in the ventral part
of carapace.

Remarks. - M. convexoventralis sp. n. differs from others of the genus Mennerella EGO
ROV in a convex ventral margin and location of the maximum width of carapace in the posterior
one-third of the length. The presence of the continuous groove on the inner margins of the right
valve in the representatives of this genus induces the present writer to assign it to the Cavellini
dae and not to the Kloedenellidae as it has so far been done by EGOROV (1950), POLENOVA
(1953) and ROZHDESTVENSKAYA (1972).

Occurrence. - Poland: W. Pomerania, ?U. Frasnian.
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Genus Semilukiella EGOROV, 1950
Type species: Semi/ukiella zaspelovae EooROV, 1950

Semilukiella polita sp, n.
(pI. 12:4-5)

Holotype: Heteromorph carapace ING 0/91; ~I. 12:5.
Type locality: Chojnice 5 borehole, depth 4,39O.r-4,395,4 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: Lat. politus - elegant.

51

Material. - Chojnice 5 borehole: two heteromorph and two tecnomorph carapaces
from the depth of 4,482-4,545.1 m and one heteromorph carapace and seven tecnomorph
carapaces and one valve from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: one hetero
morph carapace from the depth of 2,945-2,949.5 m.

Diagnosis. - Carapace oval in lateral outline, with an oblique adductorial pit. Dorsal
margin slightly concave in the anterior part and angularly bent over the pit. Anterior margin
lower than the posterior. Surface reticulate.

Dimensions (in mm):

C ~ holotype ING 0/91
C~ING 0/90

I
0.61
0.63

h
0.39
0.30

Description. - Heteromorph: Carapace oval in lateral outline. Dorsal margins of both
valves angularly bent in the middle part. Its anterior part is slightly concave. Posterior part
of the hinge line lies in a depression. Anterior margin lower than the posterior, uniformly round
ed. Posterior margin slightly truncate in its lower half. Ventral margin straight or slightly
concave. An elongate adductorial pit with a somewhat oblique axis occurs in the anterodorsal
part of valves. Maximum convexity in the posterior part of carapace. Surface finely and closely
reticulate.

Tecnomorph: It differs from heteromorph in a smaller degree of convexity of the posterior
part of carapace. The carapaces of juvenile individuals are shorter and marked by an identical
height of their ends, arcuately bent dorsal margin and finer reticulation.

Remarks. - The species described strongly resembles Cavellina caduca Me GILL from
the Givetian of Canada (Mc GILL 1963) from which it differs, however, in a larger, obliquely
situated adductorial pit, slightly concavely outlined anterior part of the dorsal margin and
a lower anterior end.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Order Metacopida SYLVESTER-BRADLEY, 1961
Superfamily ThJipsuracea ULRICH, 1894

Family Thlipsuridae ULRICH, 1894
Genus Polyzygia GURICH, 1896

Type species: Polyzygla symmetrica GORICH, 1896

Polyzygia symmetrica GURICH, 1896
(pl. 13:1-2)

1896. Po/yzygia symmetrica n. gen, n. sp.; GORICH: 387-388, pl. 14:8-9.
1952. Polyzygia giirichi sp, n.; POLENOVA : 77-78, pl. 2:5.
1953. Polyzygia symmetrica GORICH; PRmYL: 321-322, pl. 2 :2-11.
1953. Polyzygia giirichi sp, n.; KROMMELBEIN: 54-55, pI. 3:1.
1953. Polyzygia geesensis sp, n.; KROMMELBEIN: 56, pl. 3:2.
1969. Polyzygia symmetrica GORICH; GROOS: 21, pl. 4:9 .
1972. Polyzygia symmetrica GORICH; MICHEL: 229-231, fig. 31-33, pl. 12: 1-3 (with synonymy).

4·
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Material. - Chojnice 5 borehole: one carapace and one valve from the depth of 4,482
4,545.1 m and three valves from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole : three
carapaces and six valves from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole : two cara
paces and two valves from the depth of 2,080-2,085 m.

Dimensio ns (in mm):

C ING 0/95
C ING 0 /96

I
0.72
0.87

h
0.39
0.51

Remarks. - This species is widely distributed in the Devonian of Europe. Its synonymy
and extensive description was given by MICHEL (1972).

Occurrence. - Poland: Holy Cross Mts., Eifelian and Givetian; W. Pomerania, U. Gi
vetian; W. Germany: Eifel Mts. and Rhenish Slate Mts. , Eifelian and Givetian ; France: D inan t
Basin, Givetian; Spain: Eifelian, Givetian and Frasnian; Algeria: Sahara, U. Eifelian and
Givetian; USSR : Russian Platform, U. Givetian (Starooskol Horizon).

Genus Favulella SWARTZ et SWAIN, 1941
Type species: Bythocypris favulosa JONES, 1889

Favulella spissa sp. n.
(pI. 13:3-6)

Holotype: Carapace ING 0/99; pl, 13:5.
Type locality: Koczala 1 borehole, depth 2,730-2,734 m, W. Pomerania.
Type horizon: M. Frasnian.
Derivation of the name: Lat. spissus - dense.

Material. - Chojnice 5 borehole : three carapaces and two valves from the depth of 3,786.3
3,790.6 m; Koczala 1 borehole: several hundred carapaces and single valves from the depth
of 2,727.8-2,734 m.

Diagnosis. - Carapaces outlined like an elongated triangle. Anterior margin higher
than the posterior. The most anterior point of carapace is situated in its lower ha lf. Except
for their posterodorsal and posterior parts, the margins of valves are surrounded by a ridge.
Ventra l margin straight or slightly convex . An indistinct shallow groove is outlined only along
the anterior part of ridge . Surface finely reticulate.

Dimensions (in mm):
I h w

2 holotype ING 0 /99 0.85 0.52 0.38
C ING 0 / 100 0.85 0.58 0.43
C juv. ING 0/97 0.58 0.37
C juv. ING 0/98 0.64 0.34

Description. - Carapace outlined like an elongate, rounded triangle. Maximum height
occurs in the anterior part. Dorsal margin arcuately, asymmetrically curved, with anterior
part shorter and more convex. Hinge line situated in a depression occurring in the posterior
part of dorsal margin. Anterior margin higher than the posterior. Ventral margin straight or
slightly convex. A sharp-edged ridge runs along the ventral and anterior margins and anterior
part of the ventral margin. A slightly outlined, shallow groove occurs along the anterior part
of the ridge. Surface finely and closely reticulate. In the middle part, reticulation is obliterated
on a circular adductorial spot. Maximum convexity of carapace occurs in the posterior part.
A tripartite hinge of the left, longer valve is composed of two hinge grooves in the posterior
and anterior parts of the margin connected with contact groove and a hinge list between them.
Contact groove interrupted in its ventral part.
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Remarks. - Among the largest specimens in th e studied material there occur slim and
elongate forms (?tecnomorphs), as well as shorter and wider ones, with their maximum con
vexity situated in the middle part (?heteromorphs). The juvenile forms are marked by an oval
lateral outline, lack of anterior groove and a short ridge limited only to the anterior part of
carapace. The species described differs from Favulella lecomptei BECKER from the Middle Fras
nian of the Dinant Basin (BECKER 1971 b) in a longer carapace, shorter and less distinct groove,
a sharp-edged ridge developed only in the anterodorsal, anterior and ventral parts, a straight
or convex ventral margin and in a finer and closer ret iculation. Specimens illustrated by MAGNE
(1964, pI. 27, figs. 218-222; pI. 30, figs. 272-274) and identified as Ropolonellus? sp. F. from the
Middle and Upper Frasni an of the Dinant Basin , France probably belong to Favulella spi
ssa sp. n. and not to F.lecomptei BEcKER (1971b). Due to a poor quality ofphotographs publish
ed in MAGNE'S work (1964), this problem cannot be decisively solved at present.

Occurrence. - Poland: W. Pomerania, M. Frasnian.

Family Quasillitidae CORYELL et MALKIN, 1936
Genus Quasillites CORYELL, et MALKIN, 1936

Type species: Quasillites ob/iquus CORYELL el MALKIN, 1936

Quasillites quasillitiformis (POLENOVA, 1952)
(pl, 14:1-9)

1952. Costatla quasil/itiformis gen. et sp. n.; POLENOVA: 112-113, pl, 9:1.

Material. - Chojnice 5 borehole: six carapaces and four valves from the depth of 4,683.7
4,691.7 m, 17 carapaces from the depth of 4,482-4,545.1 m and several dozen carapaces and
single valves from the depth of 4,390-4,436.4 m.

Dimensions (in mm):

C ING 0/109
C juv. ING 0/110
C juv. ING 0 ,108
C juv. ING 0,111
C juv. ING 0/107
C juv. ING 0,106
C juv. ING 0/105
C juv. ING 0/104
C juv. ING 0/103

1
0.90
0.77
0.77
0.72
0.62
0.s5
0.48
0.37
0.30

h
0.48
0.40
0.40
0.43
0.39
0.35
0.29
0.25
0.19

Remarks. - The drawing of the holotype presented by POLENOVA'S (1952) slightly departs
from its actual appearance. However, after comparing the specimens from Pomerania with
the holotype, the present writer was able to assign them to POLENOVA'S genus. The presence
of a stronger anterior shoulder in adult and a more genty outlined one in juvenile individuals
is an important specific character not mentioned by POLENOVA (1952). This character differs
Q. quasillitiformis from other species of the genus Quasillites CORYELL et MALKIN.

Occurrence. - Poland: W. Pomerania, U. Givetian: USSR: Russian Platform, U. Gi
vetian (Starooskol Horizon), Volhynia, U. Givetian (Pelcha Beds).

Genus Jenningsina CORYELL et MALKIN, 1936
Type species: Graphlodactylus catenulatus VAN PELT, 1933

Jenntngstna cavernosa (POLENOVA), 1952
(pl, 14:10-11; pI. 15: 1-5)

1952. Costatla cavernosa gen. et sp. n.; POLENOVA : 111-112, pl. 8: 4.
1953. Amphlssites inornatus n. sp.; KUMMEROW: 47-48, pl. 2: 10.
1972. Jennigsina inornata (KUMMEROW); GURllVIQl: 288.
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Material. - Chojnice 5 borehole: five carapaces and two valves from the depth of 4,482
4,545.1 m and five carapaces and six valves from the depth of 4,390.1-4,436.4 m; Koczala
1 borehole: one valve from the depth of 3,019-3 ,041.8 m and twenty-three carapaces and five
valves from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: one valve from the depth
of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/116
C ING 0/118
C ING 0,117
RV ING 0/113
C juv, ING 0/112
C juv. ING 0,115
C juv. ING 0/114

1
0.68
0.64
0.64
0.68
0.58
0.50
0.30

h
0.35
0.37
0.32
0.32
0.35
0.30
0.19

Remarks. - The drawing of the holotype published by POLENOVA (1952) departs from
its actual appearance. The ridges in the anterior part of valves do not converge in the antero
ventral part as suggested by the illustration presented in this work , but run concentrically
parallel to the anterior and ventral margins. Considerable variability in ornamentation, empha
sized by POLENOVA (1952) has also been corroborated by the material from Pomerania, but
there also occurs the type of ornamentation composed of ridges only (pI. 15: 5 in the present
paper) not mentioned by that author (ibidem).

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Russian Platform, U. Gi
vetian (Starooskol Horizon), Volhynia, U. Givetian (Pelcha Beds).

Genus Svantovites POKORNY, 1950
Type species: Svantovites primus POKORNY, 1950

Svantovites magnei BECKER, 1971
(pl, 15:6-8)

1964. Costatia sp, Fa; MAONE: pl, 24:171; pl. 31:284-288.
1911b. Svantovites magnet n. sp.; BECKER: 55-56, pl. 10:97-103.
1972. Svantovites n. sp.; LETHIERS: tab. I, pl. 25: 48.
1974b. Svantovltes magnet BECKER; LETHtERS: 49-50, pl, 8:24-25.

Material. - Chojnice 5 borehole: seven carapaces and several valves from the depth
of 3,685.4-3,688.2 m.

Dimensions (in mm):

C ING 0/119
C ING 0/120
C ING 0/121

I
0.77
0.64
0.42

h
0.34
0.35
0.23

Description. - See BECKER (1971b).
Remarks. - The species differs from the most similar Svantovites inops BECKER from the

Middle Frasnian of the Dinant Basin, Belgium (BECKER, 1971 b) in a larger number of ribs.
Occurrence. - Poland: W. Pomerania, M. Frasnian ; Belgium: Dinant Basin, M. Frasnian

and L. Famennian; France: Namur Basin. M. Frasnian.
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Genus Jefina ADAMczAK, 1976
Type species: Jefina celebris AoAMCZAK, 1976

Jefina obtusa sp. n.
(pl, 16: 1-2)

Holotype: Carapace INO 0/125; pl. 16:2.
Type locality: Chojnice 5 borehole, depth 4,415.2-4,429.4 m, W. Pornerania.
Type horizon: U. Givetian ,
Derivation of the name: Lat. obtusus - obtuse.

55

Material. - Chojnice 5 borehole: one carapace from the depth of 4,482-4,501 m and
several dozen carapaces from the depth of 4,390.1-4,436.4 m.

Diagnosis. - Carapace outline as parallelogram, with its width almost uniform over
the entire lenght. Left valve considerably larger than the right. A wide, slightly arcuate, bow
-shaped projection occurs.

Dimensions (in mm):
I h

C holotype INO 0/125 0.71 0.40
C INO 0/124 0.72 0.40

Description. - Carapace outlined as parallelogram in lateral view. Dorsal margin slightly
convex. Anterior margin irregularly rounded, with the most anterior point in the ventral half
of carapace. Posterior margin identical in height with the anterior, with the most posterior
point in the dorsal part. Ventral margin slightly concave. Lateral walls of carapace almost
completely flat over its entire length and strongly turned inwards near margins. Left valve,
considerably larger than the right, overlaps the latter and overreaches it along all margins.
In the ventral part, the left valve overlaps the right one to the greatest extent in the form of
a very wide and gently arcuate bow-shaped projection. Surface smooth.

Remarks. - From Jefina celebris ADAMCZAK from the Grzegorzewice Formation (Eifelian)
of the Holy Cross Mts. (AoAMczAK 1976)J. obtusa sp. n. differs in its equilateral outline, almost
uniform width of carapace almost over its entire length and a less arcuate and wider bow-shaped
projection occurring on the ventral margin of the left valve.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Genus Eriella STEWART et HENDRIX, 1945
Type species: Eriella robusta STEWART et HENDRIX, 1945

Eriella iostrata sp. n.
(pl. . 13:7-8)

Holotype: Carapace INO 0/101; pI. 13:7.
Type locality: Koczala 1 borehole, depth 3,065.1-3,071.1 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name: Lat, rostratus - provided with a rostrum.

Material. - Koczala 1 borehole: ten carapaces from the depth of 3,041.8-3,119 m.
Diagnosis. - Carapace large, relatively flat, elongate, oval in lateral outline. Anterior

margin higher than the posterior, provided in its middle part with a nodular spine. Postero
ventral spine very small. Ornamentation in the form of an indistinct reticulation.

Dimensions (in mm):

C holotypeINO 0/101
C ING 0/102

I
1.08
0.65

h
0.61
0.42

Description. -:- Carapace elongate, oval, amplete. Dorsal margin convex. Hinge line
situated in a narrow, long .depression. Anterior and posterior margins uniformly rounded,
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anterior higher than the posterior. Ventral margin convex. A small nodular spine occurs on the
anterior margin of each valve. A very fine spine is present in the posteroventral part of each
valve. Maximum width is recorded in the middle par t of carapace. Except for the marginal
area and adductorial spot, the entire surface is finely reticulate.

Remarks. - The juvenile forms are marked by a proportionally shorter carapace, large
disproportion in the height of ends, lack of anterior spines and more strongly developed post
eroventral spines. Eriella rostrata sp. n. is similar to Eriella? cribraria GREEN from the Lower
Carboniferous of the Province of Alberta , Canad a (GREEN 1963), from which it differs in larger
anterior spines, higher posterior margin, more fusiform outline as seen dorsally, finer sculpture
and larger adductorial spot.

Occurrence. - W. Pomerania, U. Givetian.

Genus Ponderodictya CORYELL et MALKIN. 1935
Type species: Leperditia punctulifera HALL, 1860

Ponderodictya querula sp. n. ·
(pI. 16:3-5)

Holotype: Carapace TNG 0{127; pl, 16:4.
Type locality: Koczala 1 borehole; depth 2,710.6-2,716.2 m, W. Pornerania.
Type horizon: M. Frasnian.
Derivation of the name: Lat. querulus - doleful.

Material. - Koczala 1 borehole: 51 carapaces and 9 valves from the depth of 2,705
2,743 m.

Diagnosis. - Carapace small, oval in lateral outline. Anterior margin lower than the
posterior, both rounded. Dorsal and ventral margins uniformly convex. A small, posteroventral
spine occurs on each valve near the margin. Surface smooth.

Dimensions (in mm):

C holotype ING 0/127
C ING 0/126
C ING 0/128

1
0.97
1.0
0.77

h
0.65
0.58
0.45

Description. - Carapace oval in lateral outline, slightly postplete. Dorsal margin convex.
The middle part of hinge line runs in a depression. Anterior and posterior margins rounded,
posterior somewhat higher. Ventral margin convex. A small spine occurs in the posteroventral
part of each valve. A thin marginal ridge runs along the free margin of the right, smaller valve.
A bow-shaped projection of the ventral margin of the left valve is slightly curved. Maximum
width of carapace occurs in its middle part. Surface smooth. The hinge of the left, larger valve
is tripartite, composed of two hinge grooves continuing into a contact groove. A relatively
short hinge list is situated between a long anterior and short posterior groove. Contact groove
interrupted in the middle of the ventral part. The hinge of the right valve is composed of a groove
occupying the anterior one-third of the hinge margin and of the posterior list situated behind
it. Juvenile carapaces are marked by a more regular, subrectangular outline with their maximum
height occurring in their middle parts.

Remarks. - The species described was assigned to the genus Ponderodicta CORYbLL et
MALKIN on the basis of the structure of its hinge, oval, postplete outline of its carapace, occur
rence of a marginal ridge along the free margin of its left valve and its posterodorsal spines.
It differs from other species in a lack of any traces of ornamentation on the lateral surface
of valves and in the situation of its posteroventral spines close to the margins of valves. The
last-named character relates the species described with some representatives of Eriella STEWART
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et HENDRIX, from which it can be easily distinguished by, among other characters, its anterior
end which is lower than the posterior and by the presence of a bow-shaped projection on its
left valve.

Occurrence. - Poland: W. Pomerania, M. Frasnian.

Genus Graphiadactyllis Rorn, 1929
Type species: Kirkbya lindahli arkansana GIRTY, 1910

Remarks. - The genus Graphiadactyllis Rorn is a heterogenous taxon. The species assigned
to it are marked by either well or poorly developed anterior marginal flange (GRUNDEL, 1975)
and either the presence or lack of posteroventral spines (BLUMENSTENGEL 1975).According
to GREEN (1963), the presence of a well developed anterior marginal flange, posterior shoulder
and posteroventral spines are the first-rank criterion of generic classification within the Quasil
litidae. GREEN also maintains that "a partial presence of a feature is considered more important
than partial absence" (GREEN 1963: 172), for example, the presence of a posteroventral spine
on only one of the two valves. According to this principle, the species having only one spine,
described in BLUMENSTENGEL'S (1975) work, should be assigned to the genus Eriella STEWART

et HENDRIX rather, and not to Graphiadactyllis ROTH.
The genus Graphiadactyllis requires revision. Maybe, such species as G. facetus sp. n. and

G. indotatus sp. n., marked by a poor development of the anterior marginal flange, should be
excluded from this genus. At present, however, it is not possible, mostly due to a scarcity of
the material which the present writer has at her disposal.

Graphiadactyllis facetus sp. n,
(pl, 15:10)

Holotype: Carapace ING 0/123; pI. 15: 10.
Type locality: Koezala 1 borehole, depth 2,949.5- 2,954 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat. facetus - delicate.

Material. - Koczala 1 borehole: several dozen carapaces from the depth of 2,942.6
2,984.6 m; Miastko 2 borehole: three carapaces from the depth of 2,080-2,085 m.

Diagnosis. - Carapace short, oval in lateral outline, amplete. Anterior marginal flange
poorly developed. Ornamentation delicate of the "fingerprint" type. Adductorial pit indistinct.

Dimensions (in mm):

C holotype ING 0/123
I

0.61
h

0.34

Description. - Carapace small , short, oval in lateral outline. Ends uniformly rounded,
equal in height. Maximum height in the middle, maximum width in the posterior part ofcarapace.
Anterior marginal flange narrow, poorly developed. The entire surface of valves covered with
delicate, very closely spaced, concentric striae forming a pattern of the "fingerprint" type.
An indistinct adductorial pit occurs in the central part of valves somewhat above midheight.

Remarks. - G. facetus sp. n. differs from other species of Graphiadactyllis Rom in a short,
oval carapace, uniform height of ends and a very delicate and closely spaced striation.

Occurrence. - Poland: W. Pomerania, U. Givetian.
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Graphiadactyllis indotatus sp. n.
(pl. 15:9)

Holotype: Carapace ING 0/122; pl, 15:9.
Type locality: Chojnice 5 borehole, depth 4,517.~,526.1 m, W. Pomerania .
Type horizon: U. Givetian.
Derivation of the name: Lat . indotatus - unprovided, poor .

Material. - Chojnice 5 borehole: two carapaces from the depth of 4,482-4,545.1 m; Ko
czala 1 borehole: 14 carapaces from the depth of 2,942.6-2,984.5 m; Miastko 2 borehole:
one carapace from the depth of 2,080-2,085 m.

Diagnosis - Carapace elongate , rectangular-oval in lateral outline, slightly preplete.
Ornamentation in the form of barely visible concentric striae.

Dimensions (in mm):

C holotype ING 0/122
I

0.71
h

0.36

Description. - Carapace rectangular-oval in lateral outline. Dorsal margin straight.
Anterior and posterior margins rounded, anterior somewhat lower and slightly truncate in the
dorsal part, while posterior slightly truncate in the anterior half. Ventral margin slightly concave.
Maximum height in the anterior half. Carapace uniformly convex, cylindrical in dorsal outline.
Maximum width in the posterior part. Ornamentation in the form of very thin, barely visible,
concentric striae.

Remarks. - The species described differs from Graphiadactyllis facetus sp. n. in a longer
carapace, subrectangular in lateral and cylindrical in dorsal outline and in a considerably less
distinct ornamentation.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Family Ropolonellidae CORYELL et MALKIN, 1936
Genus Ropolonellus VAN PELT, 1933

Type species : Ropolonellus papillatus VAN PELT, 1933

Ropolonellus kettneri (POKORNY, 1950)
(pl, 16:6; pl. 17:1-2)

1950. Bairdia (Varicobairdia) kettneri n. sp.; POKORNY: 610-611, pl, 2:6.
1959. Birdsalella (1) aznajevaensis sp. n.; ROZHDESTVENSKAYA: 207-208, pl, 13:4.
1960. Varicobairdia kettneri POKORNY ; SOHN : 12, pl. 1: 1-3 .
1965a. Varicobairdia kettneri (POKORNY); BECKER : 413, pI. 33:6.
1976. Ropolonellus cf. kettneri (POKORNY); AOAMCZAK: 381-382, pl, 27:164.

Material. - Chojnice 5 boreh ole: two carapaces and one valve from the depth of 4,482
4,545.1 m; Koczala 1 borehole : three carapaces from the depth of 2,942.6-2,984.6 m; Miastko
2 borehole: 14 carapaces and one valve from the depth of 2,080-2,085 m.

Dimensions (in mm):

C INO 0/129
C ING 0/130
C INO 0/131

I
0.68
0.47

. .0.53

h
0.48
0.30
0.35

. . Remarks. - This .species is similar to Ropolonellus robustus ADAMczAK, 1976 from "the
Grzegorzowice Formation (Eifelian) of the Holy Cross Mts ., from which it differs, however,
in a depressed anterior and posterior parts, strongly convex middle part of carapace, smaller
extra marginal tubercles and the presence of marginal tubercles on the posterior margin of valve.
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Occurrence. - Poland: Holy Cross Mts., Eifelian (Grzegorzowice Formation), W. Po
merania, U. Givetian; W. Germany: Rhenish Slate Mts., U. Eifelian and L. Givetian, Eifel
Mts., U. Eifelian; Bohemia, Givetian; USSR: Bashkiria, U. Givetian (Starooskol Horizon).

Ropolonellus sp.
(pl, 17:3)

Material. - Chojnice 5 borehole: one valve from the depth of 3,786.3-3,790.6 m, as
well as one complete and one damaged carapace from the depth of 3,685.4-3,688.2 m.

Dimensions (in mm);

C ING 0/132
I

0.84
h

0.45

Remarks. - The present writer had at her disposal only one well preserved specimen
which, in its nodulous surface, long hinge margin and relatively slightly outlined depressions
near the ends, differs from other species known to this writer and probably represents a new one.

Occurrence. - Poland: W. Pomerania, M. Frasnian.

Family Bufinidae SOHN et STOYER, 1961
Genus Bufina CORYELL et MALKIN. 1936

Type species: Moorea bicornuta ULRICH, 1891 (syn. = Bufina elata CORYELL et MALKIN, 1936)

Bifina colliquefacta sp. n.
(pI. 17:5)

Holotype: Carapace ING 0/134; pl, 17:S.
Type locality: Chojnice 5 borehole, depth 4,429.4-4,436.4 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: Lat. colliquefactus - dissolved, melted.

Material. - Chojnice 5 borehole: four carapaces and two "Valves from the depth of 4,683.7
4,591.7 m, 16 carapaces and two valves from the depth of 4,390-4,436.4 m.

Diagnosis. - Carapace oval in lateral outline. Anterior and posterior margin equal in
height, rounded. Dorsal and "Ventral margins uniformly convex. Anterior ridge semicircular,
narrow, low. Posterior ridge on the left valve completely reduced and on the right valve in the
form of a small ventral spine.

Dimensions (in mm):

C holotype ING 0/134
1

0.79
h

0.44

Description. - Carapace oval in outline, amplete. Anterior and posterior margins equal
in height, strongly rounded. Dorsal and ventral margins uniformly convex. Posterior part
of hinge line situated in a slight depression. A narrow and low anterior ridge runs near and
parallel to anterior margiri. Posterior part of the left, larger valve smooth. A very indistinct,
short posterior ridge is outlined in the posteroventral part of the right valve. Maximum width
in the posterior part. Surface of valves smooth.

, . Remarks:~ From the species of the genus Bufina CORYELL etMALKIN described in the
presenfpapCr, ' B. colliquefacta sp. n. differs in the most advanced reduction .of ridges 'and in
asymmetry ,of valves, the right one of which isdevoid of any elevated elements in its posterior
part.

Occurrence. - Poland: W. Pornerania. . UvGivetian.
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Bufina intermedia sp. n.

(pl, 17:6)

Holotype: Carapace ING 0 /135; pl. 17:6.
Type locality: Koczala 1 borehole; depth 2,949.5-2,954.2 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name : Lat. intermedius - intermediate.

Material. - Choinice 5 borehole: one carapace from the depth of 4,482-4,545.1 m; Ko
czala 1 borehole: two carapaces from the depth of 3,041.8-3,119 m and 33 carapaces and three
valves from the depth of 2,942.6-2,984.6 m.

Diagnosis. - Carapace rectangular-oval in lateral outline, elongate, pIano-convex. Anterior
and posterior margins equal in height, rounded. Dorsal and ventral margins straight. Hinge
line running in a depression occupying the posterior two-thirds of the length of hinge margin.
A narrow ridge occurs in the posterior part of each valve. In the posterior part of the right
valve, there occur two spines and of the left valve - only one, dorsal spine. Surface smooth.

Dimensions (in mm):

C holotype ING 0/135
I

0.87
h

0.52

Description. - Carapace large , elongate, rectangular-oval in lateral outline. Dorsal margin
straight. Posterior part of hinge line situated in a narrow depression. Anterior and posterior
margins equal in height, symmetrically rounded. Lateral walls of valves flat, straight in dorsal
outline. Width of carapace, gradually increasing posteriorly, reaches its maximum at a distance
from the posterior margin equalling one-fifth of the length of carapace. A narrow, sharp-edged
anterior ridge, thickened in the dorsal part, runs close and parallel to the anterior margin.
Small spines are developed in the posterodorsal and posteroventral parts of the right, smaller
valve, while a posterodorsal spine on the left valve is only indistinctly outlined. No postero
ventral spine is present. Surface smooth.

Remarks. - The species described differs from Bufina colliquefacta sp. n. in a more elongate
carapace, which is subrectangular in outline, in an almost equal width of carapace over its
entire length and in the presence of two posterior spines on the right valve. In regard to morpholo
gy, this species makes up a transitional type between B. salva sp. n. with non-reduced ridges,
and B. colliquefacta sp. n. From the morphologically most related species B. europaea PRWYL
from the Skaly Formation of the Holy Cross Mts . (PRmYL 1953), B. media sp. n. differs in a more
elongate and, in the posterior part, narrower carapace, equal length of ends, lack of a depression
behind the anterior, shorter, narrower a nd sharp-edged, ridge, smaller posterior spines situated
nearer the margin and in a less distinct ornamentation of the left than the right valve.

Occurrence. - Poland : W. Pomerania, U. Givetian.

Bufina salva sp. n. 1

Superfamily Healdiacea HARLTON, 1933
Family Healdiidae HARLTON, 1933

Genus Cytherellina JONES et HALL, 1869

Type species: Beyrichia siliqua JONES, 1855

Remarks. - A considerable external similarity of particular species of the genera Cythere
llina JONES et HALL and Healdianella POSNER has already been emphasized by POLENOVA (1960)
who suggested that if the muscle scars of the representatives of these two genera turn out to
be identical then the genus Healdianella should be considered as a junior synonym of the Cythe-

1 For diagnosis and description see Addendum on p. 108.
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rellina. Discussing the two taxons, BECKER and SANCHEZ de POSADA (1977) found that the
species which have 'Valves with vertical, inner swelling characteristic of the type species Cythere
llina siliqua JONES et HALL should be assigned to the Cytherellinaand those in which such swel
lings do not occur or cannot be observed - to the Healdianella. According to ADAMCZAK
(1976), it is not the character ofa muscle scar, but only the structure of the contact margin which
may constitute a basis for classifying these morphologically related forms. On the basis of
a distinct contact groove, interrupted in its middle on the left, larger valve occurring in its
type species, the same author assigns the genus Cytherellina to the Metacopa. A well developed
contact groove interrupted in its middle part was also observed by the present writer on the
left valves of the Upper Silurian species C. magna NECKAYA from boreholes situated in the
Leba Elevation, N. Poland, as well as in the species described below.

Cytherellina sp. 1

(pl, 18:4-5)

Material. - Chojnice 5 borehole: ten carapaces, three valves and several internal molds
from the depth of 4,390.1-4,545.1 m; Koczala 1 borehole: five carapaces and two valves from
the depth of 2,942.6-3,019 m; Miastko 2 borehole: several damaged valves from the depth
of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/140
C ING 0/141

1
1.16
1.38

h
0.59
0.72

Description. - Carapace large, thick-walled, elongate-oviform in lateral outline. Dorsal
margin convex, ventral subrectilinear. Ends rounded, posterior one considerably higher than
the anterior. Dorsal part of carapace flattened, without a hinge depression. The left, larger
valve slightly overlaps the right one along the middle and anterior part of hinge margin, more
so in the ventral part where it overlaps the right valve in the form of a wide, slightly curved
tongue. Maximum height and width in the posterior part. Surface smooth. A distinct, finely
and transversely denticulate hinge groove, the widest in the anterior part, runs along the hinge
margin of the left valve. At its anterior and posterior ends, the hinge groove continuously passes
into a contact groove, narrow along the anterior and posterior margins and extending in the
ventral part. The groove disappears in the ventromedial part of contact margin. A hinge list
is situated on the hinge margin of the right valve, with a narrow groove running over it in the
posterodorsal part of the margin. A contact list runs along the free margin of the right valve.
A thin marginal ridge, invisible when the valves are closed, may be observed on the anterior
margin of the right valve. Two elongate swellings widening upwards are present on the inner
side of valves in their anterodorsal part. An oval depression occurs between them. A relatively
small circular adductor muscle scar is situated in the lower part of this depression below the
midheight of a valve. No details of its structure could be observed.

Remarks. - The presence of inner swellings on valves suggests that this species belongs
to the genus Cytherellina JONES et HALL. At the same time, the structure of the hinge and contact
margins indicates that it is a representative of the order Metacopida (superfamily Healdiacea).
In its lateral outline, Cytherellina sp. 1 resembles C. sp. A from the Spickberg Beds of the Eifel
Mts. (BEcKER 1965a), differing from it, however, in a more cylindrical dorsal outline . A poor
state of preservation of the material prevents the present writer from erecting a new species.

Occurrence. - Poland: W. Pomerania, U. Givetian.
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Genus Incisurella COOPER, 1941
Type species: Incisurella prima CooPER, 1941

Incisurella sp.

(pI. 17:7)

Material. - Chojnice 5 borehole: one carapace from the depth of 4,415.1-4,429.4 m.
Dimensions (in mm)

C ING 0/136
1

0.71
h

0,42

Remarks. - The specimen under study is marked by the dorsal margin slightly bent in
its posterior part and by the furrow in the posterior part of carapace which on the right valve
is less developed. From the types species I. prima COOPER from the Lower Carboniferous of the
State of Illinois, USA (COOPER 1941), it differs in its ova l outline, longer and narrower furrow
on the left valve, and in various development of thi s furrow on each valve.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Genus Gerbeckites gen. n.

Type species: Gerbeckites pomeranicus sp, n.

Derivation of the name: Named in honor of Dr. GERHARD BECKER, German ostracodologist, the first letters of whose
first and last name combine to form the name of the species.

Diagnosis. - Healdiidae with a small (less than 1 mm in lenght) carapace, triangular and
preplete in lateral outline. Dorsal margin angularly bent in the anterior part. Anterior margin
rounded, considerably higher than the posterior. Posterior margin narrowly rounded. Ventral
margin straight, slightly convex or slightly concave. Maximum width in the posteroventral
part of carapace. A thin spine turned outwards and posteriorly, occurs in the place of maximum
width or somewhat below it. On the left , larger valve , this spine is usually reduced to a small
elevation. Surface smooth. Hinge not differentiated, of holosenic type (sensu POKORNY 1958).

Remarks. - This genus differs from other ones of the Healdiidae in a triangular-oval
outline, maximum height occurring in the anterior part and the presence of a ventral spine.
The structure of hinge is characteristic of the family. In addition to the type species, the present
writer assigns to the genus Gerbeckites gen. n. the spec imens described by BECKER and SANCHEZ
de POSADA (1977) as Genus 3 sp . A and Genus 3 sp. B, certainly representing two other species.

Stratigraphic range. - Lower to Middle D evonian.
Occurrence. - Poland: W. Pomerania, U . Givetian; N. Spain: U. Emsian and L. Eifelian

(Moniello Formation); USSR: Russian Platform, U. Givetian (Starooskol Horizon).
I

Gerbeckites pomeranicus sp. n.
(pl, 18: 1-3)

Holotype: Carapace ING 0/137; pl, 18:1.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: After the name of the Pomerania Province, Poland.

Material. - Koczala I borehole: one carap ace from the depth of 3,041.8-3,119 m and
one carapace from the depth of 2,990.3-3,019 m; Miastko 1 borehole: 17 carapaces from the
depth of 2,080-2,085 m .
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Diagnosis. - Carapace triangular-oval in lateral outline, preplete. Dorsal margin angularly
bent in the anterior part, with a swollen apex on the left valve. Anterior margin considerably
lower than the posterior. Ventral margin slightly convex. Ventral spine situated somewhat
below the point of maximum width of valve. On the left valve, the spine is less developed than
on the right. Surface smooth.

Dimensions (in mm):
I h

C holotype ING 0/137 0.59 0.35
C juv. ING Ofl38 0.32 0.20
C juv. ING 0/139 0.42 0.26

Description. - Carapace triangular-oval in lateral outline, preplete. Dorsal margin angular
ly bent at a quarter of the length of carapace on both valves. Dorsal margin of the right valve
provided with a swollen, slightly outwardly deflected cusp. Anterior margin widely rounded,
considerably higher than the posterior. Maximum width of carapace in its posteroventral part,
close to midlength. A thin spine with a wide base occurs somewhat below this place on the right
valve. This spine is directed outwards and posteriorly. On the right valve, the spine is strongly
reduced and occurs in the form of a small elevation, or even is not outlined at all. Carapace
rhomboidal in dorsal outline. Surface smooth. Hinge of the left valve in the form of a hinge
groove passing gradually to a continuous contact groove.

Remarks. - The species discussed differs from Genus 3 sp. A (BECKER and SANCHEZ
de POSADA 1977) in a more strongly bent dorsal and smaller posterior margin.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Bashkiria, U. Givetian (Sta
rooskol Horizon).

Order Podocopida MULLER, 1894
Suborder Cypridocopina JONES, 1901

Superfamily Bairdiocypridacea SHAVER, 1961
Family Pachydomellldae BERDAN et SOHN, 1961

Genus Microcheilinella GElS, 1933
Type species: Mlcrocheilus distortus GElS, 1932

Microcheilinella clava (KEGEL,1932)
(pI. 18:6)

1932. Bythocypris (Bairdiocypris) clava sp. n.; KEGEL: 246-247, pI. 13:2.
1953. Microcheilinella clava (KEGEL); KUMMEROW: 60, p], 2:6.
1955. Pachydomella clava (KEGEL); KROMMELBEIN: 300-301, pl. 1:8-11, pl. 2:26.
1965b. Tubulibairdia clava (KEGEL); BECKER: 177, pl. 6:7.
1969. Tubulibairdia clava (KEGEL); GROOS: 67, pl, 13:3 .
1976. Microcheilinella clava (KEGEL); AnAMCZAIC 336-339, fig. 30, 36-37; pl, 9:43-45; pl. 10:47-51; pl. 11:55;

pl, 12: 59-61.

Material. - Koczala 1 borehole: two carapaces from the depth of 3,041.8-3,119 m.
Dimensions (in mm):

C ING 0/142
1

0.90
h

0.58

Remarks. - The two carapaces assigned to M. clava (KEGEL) probably represent juvenile
forms. They do not show a dorsal papilla which, according to ADAMczAK (1976), constitutes
an important diagnostic element for M. clava. Unfortunately, the diagnostic value of this papilla
is diminished by the fact that, due to its small dimensions, its presence depends to a considerable
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extent on the state of preservation of specimens. This ha s been confirmed by the present writer's
examination of a collection of M. clava from the Holy Cross Mts. made available to her by
Dr. F. ADAMCZAK. In this collection, the papilla is visible only in very well preserved specimens.

Occurrence. - Poland: Holy Cross Mts. , Eifelian and Givetian (Grzegorzowice and
Skaly Formations), W. Pomerania, U. Givetian; W. Germany: Eifel Mts., Eifelian and L. Gi

. vetian, Rhenish Slate Mts., U. Eifelian and L. Givetian.

Microcheilinella fecunda (PRmYL et SNAJDR, 1950)
(pl, 18:7; pl, 19:4)

1950. Bythocypris (Bairdiocypris) fecunda n. sp.; PRIBYL and SNAJDR: 161, pI. 2:5-8.
1976. Microcheilinella cf. fecunda (PRIBYL et SNAJOR); AOAMCZAK : 339-340, pI. 11:52-54.

Material. - Chojnice 5 borehole: two carapaces from the depth of 4,482-4,545.1 m;
Koczala 1 borehole: several dozen carapaces from the depth of 2,492.6-2,984.8 m.

Dimensions (in mm):

C ING 0/143
C ING 0/147

I
1.22
1.30

h
0.76
0.80

w

0.65

Remarks. - This species differs from Microcheilinella clava (KEGEL, 1932) in its subtriangu
lar outline, sharp posterior margin and better outlined bow-shaped projection on the left valve.

Occurrence. - Poland: Holy Cross Mts., Givetian (Skaly Formation), W. Pomerania,
U. Givetian; Bohemia, M. Devonian «Hluboeepy Beds and Chotec Formation).

Microcheilinella mandelstami POLENOVA, 1952
(pI. 19: 1-2)

1952. Microcheilinella mandelstami sp, n.; POLENOVA: 126-127, pl. 12:3.
1979. Microcheilinella mandelstami POLENOVA; OLEMPSKA: 121, pI. '25 :6.

Material. - Chojnice 5 borehole: five carapaces from a depth of 4,482-4,545.1 m; Koczala
1 borehole: one carapace from the depth of 3,041.8-3,119 m and several dozen carapaces from
the depth of 2,942.6-2,984.6 m; Miastko 2 boreholes: hundreds of carapaces and single valves
from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/144
C ING 0/145

1
0.55
0.61

h
0.29
0.26

Description. - See POLENOVA (1952).
Remarks. - M. mandelstami sp. n. differs from M. seminalis KUMMEROW from the Givetian

of the Eifel Mts. and Rhenish Slate Mts. (KUMMEROW 1953; GROOS 1969) in a more rectangular
and shorter carapace.

Occurrence. - Poland: Holy Cross Mts., U. Givetian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; USSR: Russian Platform, U. Givetian (Starooskol Horizon).

Microcheilinella insignita sp. n.
(pl, 19: 3)

Holotype: Carapace ING 0/146; pl, 19:3.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name: Lat, insignitus - easily identifiable.
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Material. - Miastko 2 borehole: four carapaces and three valves from a depth of 2,080
2.085 m.

Diagnosis. - Carapace fusiform in lateral outline. Anterior and posterior margins equal
in height, pointed. Keels occur along the anterior and posteroventral margins of the left valve
and along anterior and posterior margins of the right valve. Lateral surface smooth.

Dimensions (in mm):

1 h
C holotype ING 0/146 0.92 0.53

Description. - Carapace medium-sized, fusiform in lateral outline. Hinge line running
in a small depression. Dorsal and ventral margins uniformly convex. Anterior and posterior
margins equal in height, pointed. Posterior margin more pointed. Valves strongly asymmetrical.
A short keel runs along the anterior margin of the left valve and another, considerably longer
along the middle and posterior parts of the ventral and along the posterior margin. An area
between the keel and the margin of the left valve is characteristically flattened. Two keels also
occur on the right valve, running in the anterior and posterior parts of valve close to the contact
line. Maximum height and width in the middle part of carapace. Lateral surface smooth.

Remarks. - From the most related species Microcheilinella chlupaci RozHDESTVENSKAYA
from the Givetian (Mullin Beds) of Western Bashkiria (RozHDEsTVENSKAYA 1962), the species
described differs in its more regular outline, the most anteriorly and posteriorly protruding
points occurring at midheight, maximum height and width observed in the middle part of cara
pace and in the lack of keels along the dorsal margins of valves.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Genus Ampuloides POLENOVA, 1952
Type species: Ampuloides verrucosa POLENOVA, 1952

Ampuloides verrucosa POLENOVA, 1952
(pl, 19: 5)

1952. Ampuloides verrucosa gen. et sp, n.; POLENOVA: 138-140, pl. 14:3-4.

Material. - Koczala 1 borehole: two carapaces from the depth of 2,942.6-2,984.6 m;
Miastko 2 borehole: 16 carapaces from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/148
1

0.45
h

0.26

Description. - See POLENOVA (1952).
Remarks. - No dimorphic forms with a groove characteristic of the genus, separating

the most inflated part of carapace, have been found in the material under study, which thus
probably includes the carapaces of tecnomorphs only. The species described differs from Am
puloides parvus BLUMENSTENGEL from the Frasnian (gigas Zone) of the Harz Mts. (BLUMENSTEN
GEL 1970) in a rectangular outline, straight ventral margin and less distinct posterior cardinal
angle.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Russian Platform, U. Gi
vetian (Starooskol Horizon).
5 - Palaeontologia Polonica No. 44
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Family Bairdiocyprididae SHAVER, 1961
Genus Bairdiocypris KEGEL, 1932

Type species: Bythocypris (Bairdiocypris) gerolsteinensis KEGEL, 1932

Bairdiocypris vastus POLENOVA, 1952
(pI. 19:7)

1952. Bairdiocypris vastus sp, n.; POLENOVA: 135-136, pl. 14: 1- 2.
1972. Bairdiocypris vastus POLENOVA; GUREVICH: 288.
1979. Bairdiocypris vast/IS POLENOVA; OLEMPSKA: 113, pl. 22: 1-2.

Material. - Miastko 2 borehole: several dozen carapaces from the depth of 2,080-2,085 m.
Dimensions (in mm):

C ING 0/150

I
1.10

h
0.82

Description. - See POLENOVA (1952).
Remarks. - The material under study includes carapaces of both adult and juvenile forms.

The latter are marked by a strongly, apically bent middle part of the dorsal margin of the left
valve, by arcuated dorsal margin of the right valve and by a more triangular outline.

Occurrence. - Poland: Holy Cross Mts., U. Givctian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; USSR: Russian Platform, U. Givetian (Starooskol Horizon),
Volhynia, U. Givetian (Pelcha Beds).

Bairdiocypris deliberatus sp. n.
(pI. 19:6 ; pI. 20:1-3)

Holotype: Carapace ING 0/151; pl. 20: I.
Type locality: Koczala 1 borehole, depth 3,041.8-3,048 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name: Lat. deliberatus - considered, discussed.

Material. - Chojnice 5 borehole: one carapace from the depth of 4,482-4,545.1 m;
Koczala 1 borehole: five carapaces from the depth of 3,041.8-3.119 m and three from the
depth of 2,942.6-2,984.6 m.

Diagnosis. - Carapace subtriangular in lateral and fusiform in dorsal outline. Anterior
margin rounded, posterior pointed. Apical region high (apical index 12.1). Ridges occur in
the dorsal and ventral parts of the left and depressions in the anterior and posterior parts of
the right valve. Maximum width in midlength, maximum height posteriorly of midlength.

Dimensions (in mm):

C holotype ING 0/151
C ING 0/152
C ING 0/153
C ING 0/149

I
1.51
1.25
1.16
2.29

h
0.86
0.72
0.72
1.49

Description. - Carapace subtriangular in lateral and fusiform in dorsal outline. Dorsal
margin arcuate. Apical region (as designated by ADAMCZAK 1976) high (apical index 12.1).
Anterior margin rounded, posterior pointed. Ventral margin concave anteriorly. A depression
occurs near the anterior and posterior margin of the right valve. Arcuate ridges run along
the dorsal and ventral margins of valves. A wide, bow-shaped projection occupies about a half
of the length of carapace. Maximum height of carapace in its posterior and maximum width
in its anterior part. Lateral surface smooth.
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Remarks. - In its outline, the species discussed strongly resembles Bairdiocypris cf. rauffi
rauffi KROMMELBEIN from the Lower Givetian of the Rhenish Slate Mts. (GROOS 1969), from
which it differs, however, in the lack of anterodorsal depressions on its valves and in its ventral
margin which is concave in the anterior part. It is also related to a form described by GROOS
(1969) from the uppermost Givetian of the Rhenish Slate Mts. as Bairdiocypris sp. aff. moravica
(KEGEL), from which it differs in a lower anterior margin and a higher stituation of the most
posterior point of carapace.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Bairdiocypris phaseoliformis sp. n.
(pI. 20:4-5)

Holotype: Carapace ING 0/154; pl, 20:4.
Type locality: Koczala 1 borehole, depth 2,949.5-2,954.2 m, W. Pornerania.
Type horizon: U. Givetian .
Derivation of the name: Lat, phaseoliformis - bean like.

Material. - Koczala 1 borehole: 12 carapaces from the depth of 2,942.6-2,984.6 m; Mia
stko 2 borehole: one carapace from the depth of 2,080-2,085 m.

Diagnosis. -Carapace beanlike in lateral outline. Apical region very low (apical index
3.5). Anterior and posterior margins rounded. Posterior end lowered. Bow-shaped projection
very long, indistinct. Surface smooth.

Dimensions (in mm):

1 h
C holotype !NG 0/154 1.03 0.58
C juv. ING 0/155 0.76 0.50

Description. - Carapace beanlike in outline. Apical region very low (apical index 3.5).
Dorsal margin of the right valve arcuate and of the left valve angularly bent in its anterior
part. Anterior and posterior margins rounded, almost equal in height. Ventral margin concave.
The right valve slightly protrudes beyond the left along all margins. Maximum height and width
of carapace in its middle part. Surface smooth.

Remarks. - This species displays a considerable degree of variability. Both short and
long specimens occur in the material. The last-named ones are marked by a more convex ventral
margin. Its beanlike outline, equal height of ends and concave ventral margins are characters
in which this species differs from the most closely related Bairdiocypris soetenicaBECKER (1965a)
from the Eifelian (Nohn and Junkenberg beds) of the Eifel Mts.

Occurrence. - Poland ; W. Pomerania, U. Givetian.

Genus Healdianella POSNER, 1951
Type species: Healdianella darwinuloides POSNER, 1951

Healdianella obliqua (KUMMEROW, 1953)
(pl, 20:9-10)

1953. Orthocypris obliqua n. sp.; KUMMEROW: 56, pl, 7:8 .
1965a. Cytherellina ? obliqua (KUMMEROW); BECKER: 385-387, pl, 30:2-3.
1965b. Cytherellina ? obliqua (KUMMEROW); BECKER: 175-176, pl, 7:6.
1969. Cytherellina obliqua (KUMMEROW); GROOS: 63-64, pl. 12:7, 9.

Material. - Chojnice 5 borehole: 11 carapaces from the depth of 4,482-4,545.1 m and
four from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: ten carapaces from a depth of
3,041.8-3,119 m, eight from the depth of 2,990.3-3,019 m and three from the depth of 2,942.6
2,984.6 m; Miastko 2 borehole: four carapaces from the depth of 2,080-2,085 m.
5'
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Dimensions (in mm):

C ING 0,159
C ING 0/160

1
0.69
0.77

BARBARA ZSIKOWSKA

h
0.35
0.47

Description. - See BECKER (1965a).
Occurrence. - Poland: W. Pomerania, U. Givetian ; W. Germany: Rhenish Slate Mts.,

Eifelian and Givetian.

Healdianella resima (ROZHDESTVENSKAYA, 1959)
(pl. 20:6-8)

1959. Cavellina (Cavelline//a) resima sp, n.; ROZHDESTVENSKAYA: 143, pl, 11:3-4.
1972. Cavellina resima ROZHDESTVENSKAYA; GUREVICH: 341-342, pl. 13: 5-6.

Material. - Chojnice 5 borehole: three carapaces from a depth of 4,482-4,545.1 m and
four from the depth of 4.390.1-4,436.4 m; Koczala 1 borehole: nine carapaces from the depth
of 3,041.8-3,119 m, two from the depth of 2,990.3-3,019 m and 11 from the depth of 2,942.6
2,984.6 m; Miastko 2 borehole: ten carapaces from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/156
C ING 0/158
C juv. ING 0,157

1
0.53
0.53
0.37

h
0.32
0.34
0.26

Description. - See ROZHDbSTVENSKAYA (1959).
Remarks. - This species differs from Healdianella modesta (ROZHDESTVENSKAYA) from

the Lower Givetian of Bashkiria (ROZHDESTVENSKAYA 1959) in a shorter carapace having a higher
anterior and less arcuate dorsal margin.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Bashkiria, U. Givetian (Staro
oskol Horizon).

Healdianella sp. 1
(pl , 21:1)

Material. - Koczala 1 borehole: two carapaces from the depth of 3,089-3,094 m and
two from the depth of 2,942.6-2,984,6 m.

Dimensions (in mm):

C ING 0/161

1
0.92

h
0.53

Remarks. - In its lateral outline, Healdianella sp. 1 resembles to the largest extent H. bra
ssicalis BECKER from the Freilingen and Ciirten beds of the Eifel Mts. (BECKER 1965a). Certain
small differences are observed in a larger symmetry of the dorsal margin (an equal degree of
sloping towards both ends) and in a distinct incurvature of the anterior part of ventral margin,
characters which occur in Healdianella sp. 1.

Occurrence. - Poland: W. Pomerania, U. Givetian.
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Genus Orthocypris KUMMEROW, 1953
Type species: Bythocypris recta KUMMEROW, 1953

Orthocypris perlonga KUMMEROW, 1953
(pl, 21 :4-5)

1953. Orthocypris per/onga n. sp.; KUMMEROW: 55, pl. 7:7.
1963. Cytherelllna cr. perlonga (KUMMEROW); LE FEvRE: 74, pl. 9: 150-151.
1965a. Cytherellina per/onga (KUMMEROW); BECKER: 391-392, pl. 30 : 4-5.
1965b. Cytherellina perlonga (KUMMEROW); BECKER: 175, pl. 7:5.
1969a. Cytherellina perlonga (KUMMEROW); BECKER: pl. 3:4.
1969. Cythere//ina perlonga (KUMMEROW); GROOS: 64, pl. 12: 10.
1971. Cythere//ina cf. perlonga (KUMMEROW) ; LE FEvRE: 823, 825, pl, 5B:62.
1977. Orthocypris cf. perlonga KUMMEROW; BECKER and SANCHEZ de POSADA: 170, pl, 9:5-7.
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Material. - Chojnice 5 borehole: three carapaces from the depth of 4,683.7-4,691.7 m, six
from the depth of4,482-4,545.1 m four from the depth of4,390.1-4,436.4 m; Koczala 1 borehole:
four carapaces from the depth of 3,041.8-3,119 m and five from the dr p .h of 2.942.6-2,984.6 m;
Miastko 2 borehole: three carapaces from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/164
C ING 0/165

I
0.77
0.68

h
0.42
0.33

Description. - See BECKER (l965a).
Occurrence. - Poland: W. Pomerania, U. Givetian; W. Germany: Rhenish Slate Mts.,

Eifelian; N. Spain: Eifelian; Algeria: Sahara, Eifelian.

Orthocypris kummerowi sp. n.
(pl. 21:6-7)

Holotype: Carapace ING 0/167; pl, 21 :7 .
Type locality: Koczala 1 borehole, depth 2,945-2,949.5 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation 0/ the name: after Dr. EOMONT KUMMEROW, German paleontologist,

Material. - Chojnice 5 borehole: two carapaces from the depth of 4,390.1-4,436.4 m;
Koczala 1 borehole: seven carapaces from the depth of 3,041.8-3,119 m and four from the
depth of 2,942.6-2,984.6 m.

Diagnosis. - Carapace subrectangular in lateral and cigar-shaped in dorsal outline.
Ant ior and posterior margins equal in height. Posterior subrectilinear in ventral part. Bow

. -shaped projection distinct, occupying almost the whole length of the ventral margin.
Dimensions (in mm):

1 h
C holotype ING 0/167 0.70 0.37
C ING 0/166 0.66 0.33

Description. - Carapace subrectangular in lateral and cigar-shaped in dorsal outline.
Height of carapace almost uniform almost over its whole length and equaling about a half
of it. Dorsal and ventral margins straight, parallel to one another. Anterior and posterior
margins equal in.height, anterior rounded. Posterior margin rounded in the dorsal and subrecti
linear in the ventral part where it forms a right angle with the ventral margin. Left, larger valve
overlaps the right one only in the ventral part where it forms a distinct bow-shaped projection
occupying almost the whole length of ventral margin. Maximum width in the posterior part
of carapace. Surface smooth.
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Remarks. - In its lateral outline, this species is similar to Orthocypris subparalellus (POLE
NOVA) from the Upper Givetian of the Russian Platform (POLENOVA 1952), from which it differs,
however, in less rounded anterior and posterior margins and in a more uniform convexity
of carapace.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Orthocypris sp.
(pl. 21:8)

Material. - Chojnice 5 borehole: one carapace from the depth of 3,786.3-3,790.6 and
two from the depth of 3,685.4-3,688.2 m.

Dimensions (in mm):

C ING 0/168
I

0.55
h

0.27

Description. - Carapace laterally compressed, subrectangular in lateral outline. Height
equals half a length. Dorsal and ventral margins straight, parallel to one another, ventral shorter.
Anterior and posterior margins rounded, anterior more so and higher. Left valve overlaps the right
one along the ventral margin. Maximum width of carapace in its posterior part. Surface smooth.

Remarks. - A shorter carapace, with the anterior margin higher than the posterior and
symmetrically rounded are characters in which Orthocypris sp. 1 differs from the most closely
related species O. parilis ROZHDESTVENSKAYA from the Lower Frasnian of Southern Ura1
(ROZHDESTVENSKAYA 1972). The specimens under study probably represent a new species
which, however, cannot be here erected due to the scarce and poorly preserved material.

Occurrence. - Poland: W. Pomerania, M. Frasnian.

Family Gerodiidae GRONDEL, 1962
Genus Baschkirina ROZHDESTVENSKAYA, 1959

Type species: Baschkirina memorabilis ROZHDESTVENSKAYA, 1959

Baschkirina miastkoensis sp. n.
(pI. 21:9)

Holotype: Carapace ING 0,169; pl. 21:9.
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pornerania.
Type horizon: U. Givetian.
Derivation of the name: After the locality Miastko in W. Pornerania, Poland.

Material. - Miastko 2 borehole : two carapaces and three right valves from the depth
of 2,080-2,085 m.

Diagnosis. - Carapace subtrapezoida1 in lateral outline, preplete. Dorsal margin convex,
with the largest convexity occurring in its anterior part. Anterior margin higher than the posterior.
Ventral margin convex. Transition of the posterior into ventral margin angular. Spine occurs
in the posteroventral part of the right valve.

Dimensions (in mm):

I h
C holotype ING 0/169 0.56 0.39

Description. - Carapace subtrapezoidal in lateral outline, prep1ete, relatively short (height
= 0.6 of length). Carapace oval-fusiform in dorsal outline, with maximum width occurring
in the middle part. Dorsal margin convex, with its largest, almost angular, bend occurring in
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the anterior part. Anterior and posterior margins rounded, anterior higher. Transition of the
posterior into ventral margin angular (about 100°). Ventral margin of the left, larger valve
convex, of the right - straight. A small spine occurs in the posteroventral part of the right
valve. Lateral surface smooth.

Remarks. - The species described resembles to the greatest extent Baschkirina sublimis
ROZHDESTVENSKAYA from the Eifelian of Western Bashkiria (ROZHDESTVENSKAYA 1962) from
which it differs in a shorter carapace, convex ventral margin, angular connection of the posterior
and ventral margins and in its more oval dorsal outline.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Family Rectellidae NECKAYA, 1966
Genus Rectella NECKAYA, 1952

Type species: Mica inaegalis NECKAYA, 1952

Rectella telleri Sp. n.
(pI. 21: 2-3)

Holotype: Carapace ING 0/163 ; pl, 21:3. .
Type locality: Miastko 2 borehole, depth 2,080-2,085 m, W. Pomerania.
Type horizon: U . Givetian.
Derivation of the name: After Professor LECR TELLER, Polish geologist.

Material. - Miastko 2 borehole: several dozen well preserved carapaces from the depth
of 2,080-2,085 m.

Diagnosis. - Carapace subtiapezoidal in lateral and fusiform in dorsal outline, amplete.
Dorsal margin straight, ventral slightly convex and longer than dorsal. Hinge line in a wide
depression. Anterior and posterior margins equal in height. Posterior cardinal angl e larger
than the anterior. Lateral surface smooth.

Dimensions (in mm):

C holotype ING 0/163
C ING 0/162

I
0.69
0.68

h
0.34
0.37

Description. - Carapace subtrapezoidal in lateral and fusiform in dorsal outline. Height
equalling a half of length. Dorsal margin straight, its length equalling about 0.6 of the length
of the whole carapace . Hinge line situated in a distinct, wide depression. Anterior and posterior
margins equal in height, almost symmetrical, slightly pointed in the lower half. Cardinal angles
obtuse, anterior of about 1200, posterior of about 140°. Ventral margin slightly convex, longer
than the dorsal (about 0.8 of the length of carapace). Left , larger valve overlaps the right one
along the entire free margin . Lateral surface smooth.

Remarks. - A rather small variability of this species is mostly expressed in a variable
height of its carapaces fluctuating within limits of 0.50 and 0.58 of the length. The outline of
the posterior end also varies from a rounded to an almost pointed in the lower half. In the
outline of its carapace, Rectella telleri sp. n. strongly resembles R. trapezoides ZASPELOVA from
the Middle Devonian (Narov Horizon) of Byelorussia (POLENOVA 1966), from which it differs,
however, in a longer carapace and wider dorsal depression.

Occurrence. - Poland: W. Pomerania, U. Givetian.
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Superfamily Bairdiacea SARS, 1888
Family Bairdiidae SARS, 1888
Genus Bairdia Me COY, 1844

Type species: Bairdia curta Mc CoY, 1844

Bairdia aperta POLENOVA, 1952
(pI. 22:5- 7)

1952. Bairdia aperta sp. n.; P OLENOVA: 133-134, pI. 13 :3.

Material. - Chojnice 5 borehole : five carapaces from the depth of 4,482-4,545.1 m; Ko
czala 1 borehole: 14 carapaces from the depth of 2,942.6-2,984.6 m.

Dimensions (in mm):

C juv, ING 0/174
C juv. ING 0/175
C juv. ING 0/176

I
1.0
0.72
0.88

h
0.51
0.37
0.45

Description. - See POLENOVA (1952).
Remarks. - Bairdia aperta POLENOVA displays a con siderable similarity to B. crebra

ROZHDESTVENSKAYA from the Eifelian of Bashkir ia (ROZHDESTVENSKAYA 1962), from which
it differs in a stronger bend of its dorsal margin, slighter bend of its an tero- and postero- dorsal
margins, less sharp an d less up turned posterior margin and the place of maximum height in the
anterior part of carapace.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Russian Platform, U. Gi
vetian (Starooskol Horizon).

Bairdia hexagona POLENOVA, 1952
(pI. 22: 1-2 ; fig. 6)

1952. Bairdia hexagona sp. n.; P OLENOVA : 128-129, pI. 13:5-6.
1962. Bairdia hexagona POLENOVA; ROZHDESTVENSKAYA: 254, pl. 32:3.
1979. Bairdia (Rectobairdia) hexagona POL ENOVA; OLEMPSKA: 105-106, pI. 19:3.

Material. - Choj nice 5 borehole : 12 carapaces from the depth of 4,482-4,545.1 m and
one from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: several dozen carapaces from
the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: five carapaces from the depth of
2,080-2,085 m.

Dimensions (in mm):

C ING 0 /170
C ING 0 /171

1
0.87
0.84

h
0.41
0.43

Description. - See POLENOVA (1952).
Remarks. - The specimens of Bairdia hexagona POLENOVAfrom W. Pomeran ia are marked

by considerable degree of var iability (see fig. 6). In their lateral outline, the elongated forms
resernble typical specimens of B. paffrathensis (K UMMEROW), from which they differ in their
parallel middle parts of the lateral walls of carapace.

Occurrence. - Poland: Holy Cross Mts., U. Givetian (Stri ngocephalus burtini Beds),
W. Pomerania, U . Givetian; USSR : Russian Platform and Bashki ria, U. Givetian (Starooskol
Horizon).
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Fig. 6

Intraspecific variability of Bairdia hexagona POLENOVA ( Koczala I borehole, depth 2,945-2,954.2 m): a specimen most
similar to the holotype, b-fspecimens with pointed anterior margin, b-c specimens with posterior point at the midheight
d-f specimens with posterior point below the midheight g-k specimens with rounded anterior margin, g-h specimens

with posterior point at the midheight, i-k specimens with posterior point below the midheight.

Bairdia paffrathensis KUMMEROW, 1953
(pI. 22:3-4; fig. 10)

1953. Bairdia paffrathensis n, sp.; KUMMEROW: 52, pI. 5:10.
1953. Bairdia tantilla n, sp .; KUMMEROW : 52, pl, 5:8.
1960. Bairdiacypris? paffrathensis (KUMMEROW); SOHN: 45, 58, 59.
I965a. Bairdia (Rectobairdia) paffrathensls KUMMEROW; BECKER: 417-419, pl . 35:3-4.
1965b. Bairdia (Rectobairdia) paffrathensis KUMMEROW; BECKER: 180-181, pl, 7:3.
1969. Bairdia (Rectobairdia) paffrathensis KUMMEROW; GROOS: 72, pl, 15:1-4.
1971 b. Bairdia (Rectobairdia) paffrathensis KUMMEROW; BECKER: 64, pl. 12: 116.
1979. Bairdla (Rectobairdia) aff. paffrathensis KUMMEROW; OLEMPSI<A: 106, pI.19:4.
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Material. - Chojnice 5 borehoIc: several dozen carapaces from the depth of 4,482-4,545.1
m; Koczala 1 borehole: four carapaces from the depth of 3,041-3,119 m, one from the depth
of 2,990.3-3,019 m and 27 from the depth of 2,942.6-2,984.6 m.

Dimensions (in mm) :

C!NO 0/172
C INO 0/173

1
0.92
1.09

h
0.43
0.48

Description. - See BECKER (1965a).
Remarks. - Considerable intraspecific variability of the taxon discussed has already been

pointed out by other authors (BECKER 1965a, 1971b; GROOS 1969), who, at the same time,
emphasized the fact of the presence of continuous transitions between its various morphological
types. Similar is the case of the material under study in which differences may be observed
which are even more distinct than those described by these authors (see fig. 7). The polymor
phism observed within this species is the reason why it is similar to several other species which
was discussed in detail by BECKER (1965a) who suggested the possibility of the conspecificity
of B. paffrathensis KUMMEROW with B. (Rectobairdia) fragosa MOREY, B. saxifraga KROMMEL
BEIN and 'B. scaphula ROZHDESTVENSKAYA. B. tikhyi POLENOVA may be also added to this group
of presumable synonyms. For, among the Pomeranian specimens, marked by the presence
of strongly developed antero- and posterodorsal margins, upturned posterior and extended
anterior end, there were those almost identical with a holotype of B. tikhyi (see pI. 22:4) illus
trated by POLENOVA (1952).

Occurrence. - Poland: Holy Cross Mts., U. Givetian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; W. Germany: Eifel Mts. and Rhenish Slate Mts., Eifelian and
Givetian, Rhenish Slate Mts., L. Frasnian (Refrath Beds); Belgium: Dinant Basin , M. Frasnian
(F2i); USSR: Volhynia, U. Givetian (Pe1cha Beds).

Bairdia plicatula POLENOVA, 1952
(pI. 23: 1-2)

1952. Bairdla plicatula sp. n.; POLENOVA: 127-128, pl, 13:1-2.
1953. Balrdia p/icatula POLENOVA; (in litt .); EoOROV: 26-27, pl, 9: 1-7.
1960. Bekena 1 p/icatula (POLENOVA); SOHN: 45, 82.
1962. Bairdia plicatula POLENOVA; ROZHDESTVENSKAYA: 256, pl, 32:3.
1969. Bairdia (Bairdia) p/icatula POLENOVA; OROOS: 72-73, fig. 31, pl, 15:5-8; pI. 20:8.
1979. Bairdia (Bairdia) plicatula POLENOVA; OLEMPSKA: 102, pl. 19:2.

Material. - Koczala I borehole: five carapaces from the depth of 2,942.6-2,984.6 m;
Miastko 2 borehole: several hundred carapaces from the depth of 2,080-2,085 m.

Dimensions (in mm):

C !NO 0/182
C !NO 0/183

1
1.50
0.58

h
0.87
0.32

Description. - See POLENOVA (1952).
Remarks. - This species displays a considerable degree of variability (EGOROV 1953;

GROOS 1969) which has also recently been confirmed by the material from W. Pomerania. It pro
bably includes forms described as Bairdia siliklensis ROZHDESTVENSKAYA (ROZHDESTVENSKAYA
1962) and B. (Rectobairdia) lepidocentri ssp. A BECKER (BECKER 1969a).
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Occurrence. - Poland: Holy Cross Mts., U. Givetian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; W. Germany: Rhenish Slate Mts., U. Givetian; USSR: Russian
Platform and Bashkiria, U. Givetian (Starooskol Horizon).
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Fig. 7
Intraspecific variability of Bairdia paffrathensis KUMMEROW (Koczala 1 borehole, depth 2,945-2,954.2m): a specimen
most similar to the holotype, b-h specimenswith straight anteriodorsal slope and pointed anterior margin, b-e specimens
with posterior point near or at the midheight, f-h specimens with posterior point below the midheight, i-o specimens
with rounded anteriodorsalslope and anterior margin: i-I specimens with posterior point near or at the midheight, m-o

specimens with posterior point below the midheight.
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Bairdia volatilis ROZHDESTVENSKAYA, 1962
(pl, 22:8-9)

1962. Bairdia volatilis sp, n.; ROZHDESTVENSKAYA: 254-255, pl. 31:1.

Material. - Chojnice 5 borehole: five carapaces from the depth of 4,482-4,545.1 m;
Koczala 1 borehole: two carapaces from the depth of 2,990.3- 3,019 m and 50 from the depth
of 2,942.6-2,984.6 m,

Dimensions (in mm):

C ING 0/177
C ING 0/178

I
0.90
0.98

h
0.37
0.37

Description. - See ROZHDESTVENSKAYA (1962).
Remarks. - In its lateral outline this species is most similar to Bairdia actuaria Rozhde

stvenskaya from the Eifelian of Bashkiria (ROZHDESTVENSKAYA 1962), from which it differs,
however, in a more convex dorsal margin, higher anterior end and situation of maximum width
in the middle part of carapace.

Occnrrence. - Poland: W. Pomerania, U. Givetian; USSR: Bashkiria, Givetian (Afonin
Beds).

Bairdia chojnicensis sp. n.
(PI. 22: 10-11)

Holotype: Carapace ING 0/179; pl, 22:10.
Type locality : Chojnice 5 borehole, depth 4,517.4-4,526.1 m. W. Pomerania
Type horizon: U. Givetian. .
Derivation 0/ the name: After the Chojnice borehole.

Material. - Chojnice 5 borehole: five carapaces from the depth of 4,517.4-4,526.1 m.
Diagnosis. - Carapace small, short. Dorsal margin arcuate, with a slightly convex anterior

and slightly concave posterior slope. Posterior margin high, vertically truncate. Maximum
convexity of carapace in its dorsal part. Surface ornamented by fine, longitudinal striae.

Dimensions (in mm):

I h
C holotype ING 0/179 0.58 0.36
C ING 0/180 0.58 0.32

Description. - Carapace postplete in lateral outline, small (about 0.6 mm long). Maximunf
height equalling 0.6 of length . Dorsal margin strongly convex, with a slightly convex anterior
and slightly concave posterior slope. Anterior margin rounded. Posterior margin high, vertically
truncate, pointed above the level of midheight of carapace. Bow-shaped projection barely
outlined. Maximum convexity of carapace in its dorsal half. Lateral surface ornamented by
fine, longitudinal striae.

Remarks. - Bairdia chojnicensis sp. n. differs from all other species of the genus Bairdia
Mc COY in its small dimensions, ornamentation in the form of striae, high, vertically truncate
posterior margin and maximum convexity situated in the dorsal part of carapace.

Occurrence. - Poland: W. Pomerania, U. Givetian.
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Bairdia sp, 1
(pl, 22: 12)

77

Material. - Koczala 1 borehole: one damaged carapace from the depth of 2,710.6-2,716.2
m.

Dimensions (in mm) :
I h w

C ING 0/181 1.0 0.47 0.42

Remarks. - This specimen considerably resembles forms described by ROZHDESTVEN
SKAYA (1972) and identified by her as Bairdia quarziana EGOROV. As compared with a specimen
illustrated by her in pI. 31:4 (ROZHDESTVENSKAYA 1972), Bairdia sp. I has a yet more rounded
anterior margin, somewhat longer and lower placed posterior margin, maximum convexity
of carapace in its posterior and not anterior part and a slightly incurved and not straight dorsal
margin. The forms described by ROZHDESTVENSKAYA (1972) most certainly do not belong to
B. quarziana EGOROV, since, in this respect, of decisive importance is primarily the different
dorsal outline which, in B. quarziana EGOROV is fusiform and in the species described by ROZHDE
STVENSKAYA, like in Bairdia sp. I, hexagonal, which results from the presence of a convexity
occurring in the anterior and posterior part of carapace.

Occurrence. - Poland: W. Pomerania, M. Frasnian.

Bairdia ? sp. 2
(pI. 23:3)

Material. - Koczala 1 borehole: five incomplete carapaces from the depth of 3,041.8
3,048 m.

Dimensions (in mm):

C ING 0/184
I

1.37
h

0.61

Remarks. - Due to a poor state of preservation of the specimens examined, it is impos
sible to determine accurately taxonomic position. Such characters as their bent dorsal margin,
pointed anterior and posterior margins and strong overlapping of the right, smaller valve by
the left on the ventral side suggest that they belong to the genus Bairdia Mc COY and, according
to SOHN'S (1960) classification, to the genus Cryptobairdia SOHN, from the representatives
of which Bairdia'l sp. 2 differs in its anterior margin more elongated and pointed than the pos
terior.

Occurrence. - Poland: W. Pomerania, U . Givetian.

- Genus Bairdiacypris BRADFIELD. 1935
Type species: Baird/acypr/s de/oi BRADFIELD, 1935

Bairdiacypris sp. 1
(pl, 23: 8-9)

Material. - Chojnice 5 borehole : one internal mold of the right valve from a depth of
3,999.6-4,002,4 m; Koczala 1 borehole: one carapace from a depth of 2,705-2,710.6 m.

Dimensions (in mm):

C ING 0/189
RV ING 0/190

I
1.03
1.09

h
0.42
0.47
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Remarks. - In its lateral outline, Bairdiacypris sp. 1 strongly resembles B. quarziana
(EGOROV) from the Upper Frasnian of the Russ ian Platform (EGOROV 1953), from which it
differs, however, in a more elongated carapace and slightly convex dorsal margin. The scarcity
of material and the poor state of its preservation preclude any possibility of more accurate
comparisons.

Occurrence. - Poland: W. Pomerania, L. and M. Frasnian.

Genus Fabalicypris COOPER, 1946
Type species: Faba/icypris wileyensis CooPER, 1946

Faba/icypris ho/uschurmensis holuschurmensis (POLENOVA, 1955)
(pl, 23: 10)

1955. Bairdia (1) holuschurmensis var. holuschurmensis sp. et var. n.; POLENOVA: 235, pl , 12:1.
1962. Faba/icypris holuschurmensis var. holuschurmensis (POLENOVA); ROZHDESTVENSKAYA: 257-258, pl . 31:4.
1969. Faba/icypris 1 cf. holoschurmensis (POLENOVA) ; GROOS: 74-75, pl, 16:7.
1979. Faba/icypris holuschurmensis (POLENOVA); OLEMPSKA: 115-116, pl, 23:3 .

Material. - Chojnice 5 borehole: two carapaces from the depth of 4,482-4,545.1 m; Ko
czala 1 borehole: four carapaces from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole:
25 carapaces from the depth of 2,080-2,085 m.

Dimensions (in mm) :

C ING 0/191
I

0.77
h

0.35

Remarks. - This species displays a considerable similarity to Bairdia (1) volaformis
POLENOVA from the Upper Givetian of the Russian Platform (POLENOVA 1952), from which
it differs, however , in a more elongated carapace, less convex ventral and more widely rounded
posterior margin.

Occurrence. - Poland: Holy Cross Mts ., U. Givetian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; W. Germany: Rhenish Slate Mts., U. Givetian (Biicheler Beds);
USSR: Russian Platform and Bashkiria, U. Givetian (Starooskol Horizon).

Genus Acratia DELo, 1930
Type species : Acratia typica DELo, 1930

Acratia integra RozHDESTVENSKAYA, 1962
. (pI. 23: 5-7)

1962. Acratia (1) integra sp. n.; ROZHDESTVENSKAYA : 259-260, pl, 33:2.

Material. - Koczala 1 borehole: seven carapaces from the depth of 2,942.6-2,984.6 m;
Miastko 2 borehole: six carapaces and th ree valves from the depth of 2,080-2,085 m.

Dimensions (in mm):

C ING 0/188
C ING 0/186
C ING 0/187

I
0.85
0.87

· 0.69

h
0.37
0.42
0.30

Description. - See RozHDEsTVENSKAYA (1962).
Remarks. - In its lateral outline, this species is related to A. evlanensis EGOROV and

A. samoilovae SHISHKINSKAYA, but differs from them in a stronger bend of its dorsal margin,
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more elongated and pointed anterior margin and in a spine which occurs on the posterior end
of each valve.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Bashkiria, U. Givetian (Staro
oskol Horizon).

Family Beecherellidae ULRICH, 1894
Genus Acanthoscapha UI.RICH et BASSLER, 1923

Type species: Beecherella navicula ULRICH. 1891

Acanthoscapha vel Beecherella sp. 1
(pl. 23:4)

Material. - Miastko 2 borehole: one carapace from the depth of 2,080-2,085 m.
Dimensions (in mm):

C ING 0/185
I

0.64
h

0.23

Remarks. - The species combines characters of two genera: Acanthoscapha ULRICH
et BASSLER and Beecherella ULRICH. A strong lateral compression of the ends of its valves,
maximum length in the upp er half of carapace and what is known as a Bairdia-like outline
are features characteristic of the former genus, while maximum convexity in the ventral half
of its carapace, flattening of the ventral side, presence of posteroventral spines and a vestigial
carina the extension of which is formed by these spines are features ascribed to the genus Beeche
rella (cf. BECKER and SANCHEZ de POSADA 1977). The species Acanthoscapha vel Beecherella
sp. B was described by BECKER and SANCHEZ de POSADA (1977) from the MonielIo Formation
(Lower Devonian) of Northern Spain. The specimen from Poland differs from the last-named
species in a more strongly curved margin and in the lack of the anterodorsal spine.

Occurrence. - Poland: W. Pomerania, U. Givetian.

Superfamily Cypridacea BAIRD, 1845
Family uncertain

Genus Schneideria KOTSCHETKOVA, 1960
Type species: Schneideria kazanica KOTSCHETKOVA, 1960

Schneideria groosae BECKER, 1971
(pl, 24 :1)

1971b. Schneideria ? groosae sp. n.; BECKER: 67-68, pl. 5:47-50.

Material. - Chojnice 5 borehole: three juvenile carapaces from the depth of 3,685.4
3,688.2 m.

Diagnosis. (emended). - Carapace short. Left valve slightly larger than the right. Anterior
and posterior margins almost equal in height, anterior sometimes somewhat higher. Posterior
margin uniformly, semicircularly rounded, anterior obtusely truncate. Maximum convexity
of carapace in the posterior part of its upper half.

Dimensions (in mm):

C ING 0/194
I

0.45
h

0.28

Remarks. - BECKER (1971b) assigned this species, with a reservation, to Schneideria
KOTSCHETKOVA emphasizing that the size relation of its valves is quite reverse than in the dia-
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gnosis of the genus. He found that, the same as in S. schigrovskiensis (POLENOVA), the right valve
of his species was larger. However, as follows from POLENOVA'S (1953) description, S. schigro
vskiensis has the left and not right valve larger, although in the explanations of figures (ibidem,
pI. 5: 1-3) smaller (right) valves were erroneously determined as left ones. Specimens ofS. groosae
from Belgium are marked by their maximum convexity situated in the middle part of carapace
which may pose certain problems in orienting them correctly. Specimens from Pomerania are
identical in lateral outline with the forms described from Belgium (BECKER 1971b), but their
maximum convexity is shifted distinctly to the area near the lower, semicircularly rounded
margin. This margin is precisely a posterior margin and, therefore, it is the left and not right
valve which is larger. Thus, the orientation of the carapaces of S. groosae is opposite to that
suggested by BECKER (ibidem) and the size relations of valves are in conformity with KOTSCHET
KOVA'S (1960) diagnosis of the genus Schneideria.

Occurrence. - Poland: W. Pomerania, M. Frasnian; Belgium: Dinant Basin, M. Frasnian
(F2i).

Schneideria schigrovskiensis (POLENOVA, 1955)
(pI. 23: 11-12)

1955. lndivisia (7) schigrovskiensis sp, n.; POLENOVA: 220-221, pl, 5: 1-3.

Material. - Chojnice 5 borehole: a dozen or so carapaces from the depth of 3,999.6
4,002.4 m.

Dimensions (in mm):

C!NO 0/192
C INO 0,193

I
0.79
0.43

h
0.40
0.22

Remarks. - S. schigrovskiensis POLENOVA differs from the most closely related species
S. edita AVERJANOV from the Eifelian of the eastern part of the Russian Platform (AVERJANOV
1968) in a more elongated carapace.

Occurrence. - Poland: W. Pomerania, L. Frasnian; USSR: Eastern Russian Platform
and Western Ural, L. Frasnian (Kynov Beds).

Schneideria sp. 1
(pI. 24:2)

Material. - Koczala 1 borehole: five poorly preserved carapaces from the depth of 3,041.8
3,119 m, one carapa,ce from the depth of 2,990.3-3,019 m and five from the depth of 2,942.6
2,984.6 m.

Dimensions (in mm):

C !NO 0/195
I

0.61
h

0.32

Remarks. - This form differs from other species of the genus Schneideria KOTSCHETKOVA
in an almost perfectly symmetrical carapace, parallel dorsal and ventral margins, semicircularly
rounded anterior and posterior margins which are equal in height and strongly convex valves
which are almost equal in size. A very poorly preserved material precludes, however, any more
accurate classification of the specimens examined.

Occurrence. - Poland: W. Pornerania, U. Givetian.
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. Suborder Cytherocopina GRONDEL, 1967
Superfamily Cytheracea BAIRD, 1850
Family Bythocytheridae SARS, 1926
Subfamily Editiinae KNOPFER, 1967

Genus Pseudomonoceratina GRONDEL et KOZUR, 1971
Type species: Monoceratina celsalobata COOPER, 1941

Pseudomonoceratina ex gr. sublimis (POLENOVA, 1952)
(pl, 24: 3-6)

1952. Monoceratina sublimis sp, n.; POLENOVA: 80-81, pl, 3:1-2, 4.
1952. Monoceratina sublimis var. spinosa sp, et var, n.; POLENOVA: 81-82, pl. 3:3.

Material. - Chojnice 5 borehole: three carapaces from the depth of 4,482-4,545.1 m and
one from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: four carapaces and one valve
from the depth of 2,942.6-2,984.6 m.

Dimensions (in mm):

C ING 0/196
C ING 0/197
C !NG 0/198
C ING 0/199

I
0.45
0.45
0.45
0.45

h
0.21
0.27
0.22
0.22

r
Remarks. - Several specimens considerably differing from each other were illustrated

by POLENOVA (1952) who assigned them all to one species , Monoceratina sublimis. She expressed
the supposition that the differences they displ ayed in the development of the ventral parts
of their valves could be a symptom of sexual dimorphism. Since at present, the lack of sexual
dimorphism is considered as a feature characteristic of the entire family Bythocytheridae
(GRONDEL and KOZUR 1971, 1973) it should be assumed that POLENOVA had to do with spe
cimens of different species. Specimens corresponding to various morphological types illustrated
by POLENOVA (1952) were also found in the Upper Givetian deposits of W. Pomerania. A small
number of the specimens available precludes the possibility of separating new species. In GRON
DEL'S and KOZUR'S (1971) revisions of the genus Monoceratina ROTH. POLENOVA'S species
has been excluded from this and included in the newly erected Pseudomonoceratina.

Occurrence. - Poland: W. Pomerania, U. Givetian; USSR: Russian Platform, U .Givetian
(Starooskol Horizon).

Genus Triebacythere GRONDEL et KOZUR, 1971
Type species: Monoceratina hartmanni KOZUR, 1970

Triebacythere ? mesodevonica sp. n.
(pl. 24:7-10)

Holotype: Right valve ING 0 /202; pI. 24:9 .
Type locality: Miastko 2 borehole, depth 2,080-2,085 rn, W. Pornerania.
Type horizon: U. Givetian.
Derivation 0/ the name: Lat. mesodevonicus - Middle Devonian.

Material. - Chojnice 5 borehole: one valve from the depth of 4,482-4,545.1 m and one
from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: 17 valves and two carapaces from
the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: several dozen single valves from the depth
of 2,080-2,085 m.

Diagnosis. - Lateral outline subrectangular. Anterior and posterior marginal ridges wide,
ellipsoidal in outline. Median depression shallow. Wing-like ventral extension short, with a flat
ventral side. Dorsum narrow. Lateral surface covered with a dense reticulation.
6 - Palaeontologia Polonica No . 44
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Dimensions (in mm):

I h
RV holotype ING 0/202 0.58 0.34
LV ING 0/203 0.58 0.34
LV ING 0/200 0.47 0.27
RV ING 0 /201 0.45 0.24

Description. - Valve subrectangular in lateral outline, postplete. Dorsal margin long
(= 0.84 of the length of valve) , anterior margin gently rounded, somewhat higher tha~ the
posterior. Posterior margin narrowly rounded in the dorsal and truncate in the ventral part.
Ventral margin convex. Anterior marginal ridge in the form of a convexity ellipsoidal in outline.
Posterior marginal ridge wide. A wing-like extension occupying one-third of the length of valve
and terminating in a short, obtuse spine directed downwards and, sometimes, slightly outwards,
is present in the ventral part of valve. Ventral surface of valve flattened. A flattened dorsal
part of valve forms a narrow, posteriorly extending dorsum. Median and dorsomedian parts
of valve are occupied by a shallow depression, the deepest in its anterior part. The entire surface
of valve is covered with a fine reticulation. Reticulation meshes are arranged in ~ows running
along the anterior and ventral margin. Hinge adont, with a smooth Jist in the left and a groove
in the fight valve.

Remarks. - This species is strongly related morphologically to the representatives of
the Triassic genus Triebacythere GRDNDEL et KOZUR. Unfortunately, the present writer did
not succeed in studying the internal structure of valves , in particular the character of their
muscle scars. An inner lamella has not been found. For these reasons, the assignement of this
species to the genus Triebacythere may be questionable. It s finer reticulation, wide, ellipsoidal
anterior and posterior marginal ridges, less differentiated height of the anterior and posterior
parts of valve , narrower dorsum and longer spine of the ventral wing-like extension are the
characters in which the species described differs from the most closely related T. hartmanni
KOZUR from the Middle Triassic of Thuringia (KOZUR 1968).

Occurrence. - Poland: W. Pomerania, U. Givetian.

Suborder Paraparchitocopina GRAMM, 1975
Superfamily Paraparchitacea SCOTI, 1959

Family? Paraparchitidae SCOTI, 1959
Genus Samarella POLENOVA, 1952

Type species: Samarella crassa POLENOVA. 1952.

Remarks. - The taxonomic position of thi s genus is uncertain. POLENOVA placed it among
"genera incertae sedis". SOHN (1960) assigned it to his new family Rishonidae and his standpoint
was accept ed later by many other authors, including Mc GILL (1967), ROZHDESTVENSKAYA
(1972) and POLENOVA (1974). In their revision of this family, ADAMczAK and WEYANT (1973)
decidedly excluded from it other genera, except for Rishona SOHN. The soundest seems to be the
opinion of BECKER (1964) who assigned this genus with a certain reservation to the Paraparchi
tidae. The correctness of his suggestion is corroborated by the fact that what is known as a "re
versal overlapping of the valves", so characteristic of species of the genus Samarella, may also
be observed among the genera of the Paraparchitidae. The genus discussed displ ays the largest
external similarity to Chamishaella SOHN, but differs from it in less rounded ends and only
slightly convex ventral margin.
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Samarella crassa POLENOVA, 1952
(pI. 24: 11; pl, 25: 1)

1952. Samare/la crassa gen. et sp. n.; POLENOYA : 137-138, pl. 15: 1-2.
1962. Samare/la crassa POLE NOYA; R OZHDESTYENSKAYA: 229-230, pI. 20:5.
1969. -Samarella erassa POLENOYA; GROOS : 55, Abb. 29, fig. 1-3.
1979. Samarella aff. crassa POLENOYA; OLEMPSKA: 124, pI. 14:9.
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Material. - Chojnice 5 borehole: ten , mostly deformed, carapaces from the depth of
4,482-4,541.1 m; Koczala 1 borehole: five carapaces from the depth of 2,942.6-2,984.6 m.

D imensions (in mm):

C ING 0/204
- C ING 0/205

I
0.63
1.03

h
0.42
0.65

Occurrence. - Poland: Holy Cross Mts. , U. Givetian (Stringocephalus burtini Beds)
W. Pomerania, U. Givetian; W. Germany: Rhenish Slate Mts., U. Givetian (Biicheler Beds);
USSR: Russian Platform, U. Givetian (Starooskol Horizon).

? Podocopida .
Superfamily uncertain

Family Knoxitidae EGOROV, 1950

Remarks. - The family Knoxitidae has so far been assigned to the Kloedenellidae (EGOROV
1950; POLENOVA 1952; ROZHDESTVENSKAYA 1974). The family Kloedenellidae, as well as the
Cytherellidae, was included by ADAMCZAK (1966) to the Platycopa. The "kloedenellid type"
of dimorphism (ADAMCZAK 1966), expressed in the inflation of the posterior part of heteromorph
carapace, accompanied always by the presence of an :inner partition called limen on the inner
surface of valves , is a characteristic feature of the Platycopa. In ADAMczAK's (1976) opinion,
the widening of the posterior part of heteromorph carapaces alone is not a sufficient character
for assigning the forms, marked by it, to the Platycopa. He cites several examples of genera
of suborders other than the Platycopa which display an inflati on in the posterior part of their
heteromorph carapaces. However, such forms have never displayed the presence of the inner
partition.

The representatives of the family Knoxitidae are also devoid of limen, and, therefore,
according to ADAMCZAK (1966, 1976) cannot be assigned to the Platycopa. ADAMCZAK (1976)
believed that the species Knoxiella accepta POLENOVA, devoid of limen, but having a strongly
developed duplicature (GR VNDEL 1967; ADAMCZAK 1961) should be assigned to the Podocopa.
If such is the case, the Knoxitidae would probably be a family of this suborder.

Genus Marginia POLENOVA, 1952
Type species: Marginia sculpta POLENOYA, 1952

Remarks. - The genus Marginia was assigned by the Soviet authors (POLENOVA 1952;
ROZHDESTVENSKAYA 1959, 1962, 1974) to the family Knoxitidae EGOROV and by Mc GILL
(1967) and COPELAND (1977) to the family Beyrichi op sidae HENNINGSMOEN, while lONES (1968),
believing that the similarities to the genus Beyrichiopsis lONES and KIRKBY, suggested by
POKORNY (1958), did not result from the homology of admargina l structures, placed the genus
Marginia within the family Gcisinidae SOHN. The Knoxites EGOROV, Knoxiella EGOROV and
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others were mentioned by SOHN (1961 b) within the range of the Gesinidae. It is not unlikely that
the name of this family is a junior synonym of the Knoxitidae and, for this reason, the present
writer assigns here the genus Marginia to the Knoxitidae.

Marginia syzranensis POLENOVA, 1952
(pI. 25:2-6)

1952. Marginia syzranensis sp. n.; POLENOVA: 100-101, pl, 5:4-5.
1979. Marginia syzranensis POLENOVA; OLEMPSKA: 93-94, pI. 15:4-5.

Material. - Chojnice 5 borehole: one carapace and six valves of tecnomorphs from the
depth of 4,482-4,545.1 m; Koczala 1 borehole: nine heteromorph carapaces and one carapace
and six valves of tecnomorphs from the depth of 2,942.6-2,984.6 m; Miastko 2 borehole: one
heteromorph carapace and four carapaces and 11 valves of tecnomorphs from the depth of
2,080-2,085 m.

Dimensions (in mm):

C ~ ING 0/207
C juv. ING 0,208
C juv. ING 0/209
C juv. ING 0 /210
C juv. ING 0 /206

I
1.29
1.0
0.71
0.59
0.55

h
0.77
0.53
0.34
0.32
0.30

Description. - See POLENOVA (1952).
Remarks. - M. syzranensis is related to M. ollii RozHDESTVENSKAYA from the Eifelian

of Southern Ural (RozHDESTVENsKAYA 1960), from which it differs in larger dimensions,
more rounded and higher anterior end, slightly outlined preadductorial node and shorter depres
sion of hinge margin.

Occurrence. - Poland: Holy Cross Mts., U. Givetian (Stringocephalus burtini Beds),
W. Pomerania, U. Givetian; USSR: Russian Platform, U. Givetian (Starooskol Horizon).

Order Myodocopida SARS, 1866
Suborder Entomozocopina GRONDEL, 1969
Superfamily Entomozoacea PRIBYL, 1950

Family Entomozoidae PRIBYL, 1950
Genus Entomozoe PRIBYL, 1950

Type species: Entomis tuberosa JONES, 1861

Subgenus Nehdentomis MATERN. 1929
Type species: Entomozoe (Nehdentomis) nehdensis MATERN, 1929

Entomozoe (Nehdentomis) tenera (GORIeR, 1896)
(pI. 26: 6)

1896. Entomis tenera novo nom.; GORICH: 375, pI. 10: 15.
1929. Entomis (Nehdentomis) tenera GORICH; MATERN: 57, pl, 4:48.
1954. Entomozoe (Nehdentomis) tenera (GORICH); RABIEN: 98-99.
1975. Entomozoe (Nehdentomis) tenera (GORICH); CASIER: 18, pl. 2:6.
1979. Entomozoe (Nehdentomis) tenera (GORICH); OLEMPSKA: 134-135, pl, 29 :4-6.

Material. - Chojnice 5 borehole: one carapace and three internal molds of valves from
the depth of 3,685.4-3,688.2 m and three valves from the depth of 3,457.6-3.460.8 m; Koczala
1 borehole: two carapaces from the depth of 2,376-2,382·m.
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Dimensions (in mm):

85

C ING 0/216
I

1.11

h
0.63

Occurrence. - Poland: Holy Cross Mts., Frasnian and L. Famenian, Sudeten Mts.,
U. Devonian, W. Pomerania, M. Frasnian and L. Famennian; W. Germany: Rh enish Slate
Mts., L. Frasnian to L. Famennian (cicatricosa-torleyi to Entomo zoe Zone); E. Germany:
Thuringia, L. Famennian; Belgium, U. Frasnian (Matagne Formation); SW England, Frasnian.

lncertae ordinis
Family Buregiidae POLENOVA, 1953

Genus Buregia ZASPELOVA in: POLENOVA, 1953
Type species: Buregia bispinosa Z ASPELOVA in: POLENOVA, 1953

Remarks. - The taxonomic position of the genus, as well as the family the only representa
tive of which it is, is uncertain. A dozenpr so species of the genus Buregia are known at present.
Most of them were described from the Middle and Upper Devonian of the Russian Platform
(POLENOVA 1953); SHISHKINSKAYA 1959; ROZHDESTVENSKAYA 1972), as well as from the Middle
Devonian of the Rhenish Slat e Mts., W. Germany (GROOS 1969) and Holy Cross Mts., Poland
(OLEMPSKA 1979). On the basis of the sexual dimorphism expressed in a larger convexity of
the posterior end of carapace in heteromorphs observed by Soviet authors (POLENOVA 1953;
ROZHDESTVENSKAYA 1972), the Bureg iidae was assigned by ROZHDESTVENSKAYA (1972) to the
KloedeneIlacea. However, the soundness of this classification is precluded by the lack of limen ,
an element characterictic of - the so-called "kloedenellid" type of dimorphism (ADAMCZAK
1968, 1976). The lack of data on the details of internal structure, in particular on the type of
hinge and on the presence or absence of duplicature, prevents the possibility of deciding whether
the genus Buregia should be assigned to the Podocopida or Palaeocopida. Its general outline
and the presence of a ridge running along the free margin relate Buregia to Urftella BECKER
(Primitiopsacea, Palaeocopida) . What is known as "perimarginal" dimorphism characteristic
of the Primitiopsacea does not, however, occur in Buregia. A hypothetical possibility of the
existence of entirely non-dimorphic families was assumed by BECKER (1970a) and GRONDEL
(1977) on the basis of a tendency to reducing dim orphic structure which they observed in the
superfamily Primitiopsacea. The family Buregiidae may pre sumably be one of them.

Buregia curta sp. n.
(pl. 26: 3-4)

Holotype: Carapace ING 0/213; pl. 26:3 .
Type locality: Koczala 1 borehole, depth 2,966-2,969.3 m, W. Pomerania.
Type horizon: U. Givetian, '
Derivation of the name: Lat. curtus - short.

Material. - Koczala I borehole: 16 poorly preserved carapaces from the depth of 2,966
2,969.3 m.

Diagnosis. - Carapace short, truncate-circular in outline, strongly convex. Ends equal
in height, slightly rounded. Cardinal angles indistinct. Ventral margin convex. Spines small.
Surface smooth or indistinctly punctate.

Dimensions (in mm): -

I h
C holotype ING 0/213 0.98 0.69
C juv. ING 0/214 0.55 0.41
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Description. - Carapace medium-sized, relatively sho rt (height = 0.7 of length) , truncate
-circular in outline, strongly convex. Ant erior and posterior margins equal in height, slightly
rounded. Ventral margin slightly convex, pa rallel to the dorsal. A delicate list with small spines
in the ventral part of the anterior and po sterior margins runs paral}el to the free margin of
each valve. Anterior and posterior spines of the right and left valve are situated at the same
level, whereas the posterior spine of the left valve is always situa ted somewhat higher than the
posterior spine of the right valve. Maximum convexity of carapace in the posteroventral part
of carapace. Carapace subcircular in transverse section. Surface smooth or indistinctly punctate.
Carapaces of juvenile individuals differ from tho se of adult ones only in size.

Remarks. - No dimorphism was observed among the larg est carapaces and so it was
likely that only tecnomorph carapaces were in th is material. In its lateral ou tline and stronger
convexity, the species discussed resembl es Buregia benigna ROZHDESTVENSKAYA from the Upper
Famennian of Bashkiria (ROZHDESTVENSKAYA 1972). It differs from it in less distinctly outlined
cardinal angles, equal height of the anterior and posterior margins and lack of keels on the
ventral surface of valves. .

Occurrence. - Poland: W. Pomerania, U. Givetian.

Buregia groosae sp. n.
(pI. 26: 1-2)

1969. Buregia sp, aff. B. krestovnikovi POLENOVA; GROOS: 40, pl. 18: 14.
Holotype: Carapace ING 0/211; pI. 26: 1.
Type locality: Koczala 1 borehole, depth 2,966-2,969.3 m, W. Pomerania.
Type horizon: U. Givetian.
Derivation of the name: After Dr. HELOA GROOS-UFFENORDE, German researcher of the Devonian ostracods.

Material. - Chojnice 5 borehole: hundreds, mostly deformed carapaces from a depth
of 2,942.6-2,984.6 m.

Diagnosis. - Carapace rectangular in lateral outline. Anterior and posterior margins
rounded, almost equal in height or anterior somewhat higher. Posterior cardinal angle more
distinctly outlined than the anterior. Ventral margin slightly convex or subrectilinear, parallel
to the dorsal. Spines small. Surface closely and finely punctate.

Dimensions (in mm):

C holotype ING 0/211
C juv. ING 0/212

I
1.21
0.48

h
0.72
0.30

Description. - Carapace rectangular-oval in lateral outline. D orsal margin straight.
Posterior cardinal angle more distinctly outlined than the anterior.: Anterior and posterior
margins almost equal in height, symmetrical or anterior slightly higher. Ventral margin rectili
near or slightly convex. Maximum convexity of carapace situated close behind the midlength,
in its ventral half, which gives a triangular outline of its transverse section. Right valve, somewhat
larger, slightly overlaps the left one along the free margin. Free margin of each valve is bordered
by a thin list, with small spines in its anterior and posterior par ts. Anterior spines of both right
and left valves are situated at the same level, while the posterior spine of the left valve occurs
always considerably higher than the posterior spine of the.right valve. The entire lateralsurface
finely and closely punctate. No differences which could suggestthe existence of sexual. dimorph
ism were found among the largest carapaces examined. Maybe, this material included tecno
morphs only.

Remarks - The species here described differs from the most closely related species .Buregia
krestovnikovi POLENOVA from the Upper Frasnian of the Russian Platfonl1 .(PoLE:NOVAJ95J,.
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in an equal height of ends, finely punctate surface and different situation of the posterior spine
on the right and left valve.

Occurrence•. - Poland : W. Pomerania, U. Givetian; W. Germany: Rhenish Slate Mts.,
U. Giv etian (Grovensteinen Beds).

Family uncertain
Gen. et sp. ind et.

(pl, 26:5)

1979. Gen. et sp. indet; OLEMPSKA : 132, pl, 28:7.

Material. - Chojnice 5 borehole: one left valve from the depth of 4,507.8-4,517.4 m.
Dimensions (in mm):

LV ING 0/215
I

2.13
h

1.22

Description. - Valve large, suboval in outline. Dorsal margin straight, passing, in the
form of gentle arcs, into the anterior and posterior margins. Anterior and posterior margins
widely rounded, anterior con siderably lower than the posterior. Ventral margin gently convex.
Maximum height in the posterior part. Surface smooth.

Remarks. - The specimen described by OLEMPSKA (1979) from the Upper Givetian of
the Holy Cross Mts. is onlyslightly smaller than that under study and shows, as a results of
partial corrosion of the surface of valve , a round, large muscle scar situated in the middle part
of its valve. The structure of hinge and internal part of the free margin could not be traced
in the specimen studied by OLEMPSKA (1979), as well as in the material from Pomerania. This
precludes any possibility of settling its taxonomic posi tion even at the level of order.

Occurrence. - Poland: Holy Cross Mts. , U. Givetian (Stringocepha/us burtini Beds),
W. Pomerania, U. Givetian.
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EXPLANATION OF PLATES 1-26

PLATE I

Pap

Pribylites (Parapribylites) hanaicus POKORNY. • . . • • • 21

1. Heteromorph carapace: a -left lateral view, b - ventral view, c - posterior view, d - dorsal view, x 60 (ING
0/1); Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.

2. Heteromorph carapace; a -left lateral view, b - ventral view, C - posterior viev, x 60 (ING 0/2); locality, depth
and age as above.

3. Heteromorph carapace; a - right lateral view, b - ventral view, C -posterior view, x 60 (ING 0/3); Koczala I bo
rehole, depth 2,949.5-2,954.2 m, Upper Givetian.

4. Tecnomorph carapace; a -left lateral view, b - ventral view, c - posterior view, x 60 (ING 0/4); locality, depth
and age as above.

S. Tecnomorph carapace; a -left lateral view, b-ventral view, c-posterior view, x 60 (INGO/5); locality, depth and
age as above.

6. Tecnomorph carapace; a -left lateral view, b - ventral view, c - posterior view, x 60 (ING 0/6); locality, depth
and age as above.

7. Heteromorph carapace; a -left lateral view, b - ventral view, c - posterior view, x 60 (ING 0/7); Chojnice 5 bo
rehole, depth 4,517.~,526.1 m, Upper Givetian,

Pribylites (Gravia)"sp. 21

8. Tecnomorph valve; a - right lateral view, b - ventral view, x 60 (ING 0/8); Koczala I borehole, depth 2,949.5
2,954.2 m, Upper Givetian,

PLATE 2

Pribylites (Parapribylites) hanaicus POKORNY. . . • • • . •• 24

1. Tecnomorph carapace; a -left lateral view, b - ventral view, c - posterior view, x 60 (ING 0/9); Chojnice S bo
rehole, depth 4,SI7.~,526,1 m, Upper Givetian.

2. Juvenile carapace; a -left lateral view, b - ventral view, c - posterior view, x 60 (ING 0,10); locality, depth and
age as above.

3. Juvenile carapace; a -left lateral view, b - ventral view, C - posterior view, x 60 (ING 0,11); locality, depth and
age as above.

4. Juvenile carapace; a -left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (ING 0,12);
locality, depth and age as above.
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Pall'

Selebratina accommoda sp. n.. . . . . . . . . 22

S. Tecnornorph carapace; a - left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (!NG
0 ,13); Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.

6. Heteromorph carapace; a -left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60, holotype
(ING 0 ,14); locality, depth and age as above.

PLATE 3

Russia apicata sp. n.. . . . . . . . . . . . 22

I. Heteromorph carapace; a - left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (ING
0,15); Chojnice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

2. Heteromorph carapace; a -left lateral view, b - ventral view, c - dorsal view, d -posterior view, x 60, holotype
(ING 0,16); locality, depth and age as above.

3. Tecnomorph carapace; a -left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (ING
0,17); locality, depth and age as above.

Russia cingulata (KUMMEROW) . . . . . . . • . . " 23

4. Tecnomorph carapace; left lateral view, x 60 (specimen lost); Koczala 1 borehole, depth 2,949.5-2,954.2 m, Upper
Givetian.

Urftella adamczaki BECKER . . . . . . . . . . . 24

S. Tecnomorph carapace ; a - left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (!NG
0,18); Chojnice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

6. Tecnomorph carapace; a -left lateral view, b - ventral view, c - dorsal view, d - posterior view, x 60 (ING
0119); locality, depth ' and age as above.

7. Juvenile carapace; a - right lateral view, b - left lateral view, c - ventral view,d - dorsal view, x 60 (ING 0/20);
Chojnice 5 borehole, depth 4,507.~,517.4 ID, Upper Givetian.

PLATE 4

Sulcatiella olempskae sp. n. . . . . . . . . . . . . 25

1. Carapace; a - right lateral view, b - dorsal view,c- posterior view, x 60, holotype (ING 0/21); Miastko 2 borehole,
depth 2,080-2,085 m, Upper Givetian.

2. Juvenile carapace; a - right lateral view, b - dorsal view, c - posterior view, x 60 (!NG 0/22); locality, depth
and age as above.

Parabolbinella anteaculeata ADAMCZAK. . . • • . . 26

3. Tecnomorph valve; a -left lateral view, b - ventral view, x 40 (ING 0/23); Miastko 2 borehole, depth 2,080
2,085 m, Upper Givetian.

4. Tecnomorph carapace: a - right lateral view, b -left lateral view, c-ventral view, d- dorsal view, x 40 (!NG
0,24); Koczala 1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.
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Page

Hanaites mirabilis (POLENOVA). . . . . . . . . . .. 26

5. Valve; a-left lateral view, b -ventral view, c -dorsal view, x 40 (ING 0,25); Chojnice 5 borehole, depth 4.543,6
4,545,1 m, Upper Givetian.

Hollinella antri ADAMCZAK . . . . . . . . . . 27

6. Tecnornorph carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 40 (ING
0,26); Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian .

7. Fragmentary juvenile valve; a - right lateral view, b - dorsal view, x 40 (ING 0/27); Koczala 1 borehole , depth
2,949.5-2,954.2 m, Upper Givetian.

Hollinella suffllata (BECKER) 27

8. Tecnornorph carapace ; a -left lateral view, b - right lateral view, c - ventral view, d - dorsa ! view, X 40 (ING
. ·0 /28) ; Chojnice5 borehole, depth 4,429.4-4,436.4 m, Upper Givetian.

PLATE 5

Adelphobolbina rectangularis Sp. n. . . . . . . . . . 28

1. Tecnornorph carapace ; a - left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 40 (ING
0/29); Chojnice 5 borehole, depth 3,685.4-3,688.2 m, Middle Frasnian.

2. Tecnornorph carapace; a - left lateral view, b - ventral view, c - dorsal view, x 40, holotype (ING 0/30); Koczala
I borehole, depth 2,730-2,734 m, Middle Frasnian.

Nezamyslia bicornuta Sp. n. . . . . . . . . . . .. 37

3. Carapace; a - left lateral view, b - right lateral view, c - ventral view, d - dorsal view, e - anterior view, x 50
holotype (ING 0,31); Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.

4. Valve; a - right lateral view x 50 (ING 0/32); locality, depth and age as above.

Obotritia eifeliensis ADAMCZAK . . . . 38

5. Juvenile valve; left lateral view, x 50 (ING 0(33); Koczala 1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.

Kozlowskiella moderabilis sp. ·n. 28

6. Juvenile carapace; a - left lateral view, b - ventral view, c - dorsal view, x 40, holotype (ING 0/34); Koczala
1 borehole, depth 2,966.0-2,969.3 m, Upper Givetian.

7. Heterornorph carapace; right lateral view, x 40 (ING 0 /35) ; locality, depth and age as above.

Illativella sp. 1 . . . . 29

8. Heterornorph valve ; a -left lateral view, b - dorsal view, c - ventral view, x 40 (ING 0/38); Koczala 1 borehole,
depth 2,633.3-2 ,636,6 m, ? Upper Fr asnian.

9. Fragmentary juvenile carapace; a -left lateral view, b - right lateral view, c - dorsal view, d - ventral view,
x 40 (ING 0 /37); locality, depth and age as above.
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1. Fragmentary carapace; a -left lateral view, b - right lateral view, c - dorsal view, d - ventral view, x 60 (ING
0/38); Koczala 1 borehole, depth 2,978.1-2,984.6 m, Upper Givetian.

Amphissites multicarinatus sp. n. 32

2. Carapace; a -left lateral view, b - dorsal view, c - ventral view, x 60, holotype (ING 0/39); Miastko 2 borehole,
depth 2,080-2,085 m, Upper Givetian,

Amphissites irinae Gleb. et Zasp. in: EGOROV. . . . . . .. 30

3. Juvenile carapace; a -left lateral view, b - dorsal view, c - ventral view, x 60 (ING 0/40); Koczala 1 borehole,
depth 2,730-2,734 m, Middle Frasnian.

Amphissites pulcher POLENOVA 31

4. Carapace; a -left lateral view, b - dorsal view, c - ventral view, x 60 (ING 0/41); Koczala 1 borehole, depth
2,949.5-2,954.2 m, Upper Givetian.

5. Carapace; a - right lateral view; b - dorsal view, c - ventral view, x 60 (ING 0/42); Miastko 2 borehole, depth
2,080-2,085 rn, Upper Givetian.

Amphissites remesi POKORNY 31

6. Valve; a -left lateral view, b - dorsal view, x 60 (ING 0 /43); Koczala 1 borehole, depth 2,949.5-2,954.2m, Upper
Givetian

PLATE 7

Refrathella sp. 1. . . . . .. . . ' . . . .;. 32

1. Valve; a - right lateral view, b - ventral view, x 60 (ING 0/44); Koczala 1 borehole, depth 2,949.5-2,954.2 m
Upper Frasnian.

Moorites koczalensis Sp. n. . . . 33

2. Carapace ; a -left lateral view, b - right lateral view, c - ventral view, x 60, holotype (ING 0/45); Koczala
1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.

Moorites givetianus (ROZHDESTVENSKAYA) 33

3. Carapace; a -left lateral view, b - ventral view, x 80, holotype (ING 0/46); locality, depth and age as above.
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Balantoides parvulus (POLENOVA) 35

4. Carapace; a - right, lateral view, b - dorsal view, x 60 (ING 0/47).; locality, depth and age as above.
5. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 80 (ING 0/48); Miastko

2 borehole, depth 2,080--2,085 m, Upper Givetian.

Page

Balantoides keslingi Sp. n. .. . . . . . . . . . . .. 35

6. Carapace; a - right lateral view, b - dorsal view, c - ventral view, x 80, holotype (ING 0/49); Koczala 1 borehole
depth 2,996.4-3,006.1 m, Upper Givetian.

7. Carapace; right lateral view, x 80 (ING 0/50); Chojnice 5 borehole, depth 4,415.2-4,429.4 m, Upper Givetian .

Balantoides brauni (BECKER) . . . . . . . . . . " 34
,

8. Carapace; a -left lateral view, b - dorsal view, x 80 (ING 0/51); Chojnice 5 borehole, depth 3,685.4-3,688.2 rn
Middle Frasnian.

Coeloenellina pomeranica Sp. n.. . . . . . . . . . " 39

9. Carapace; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING O/52)fChojnice 5 borehole, depth
4,517.4-4,526.1 m, Upper Givetian.

10. Carapace; a -.left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60, holotype (ING
0/53); Chojnice 5 borehole, depth 4,429.4-4,436.4 m, Upper Givetian.

Fellerites tuimazensis (ROZHDESTVENSKAYA) . 38

11. Carapace ; a - right lateral view, b - ventral view, C'- dorsal view, x 40 (ING 0/54); Miastko 2 borehole, depth
2,080--2,085 m, Upper Givetian.

Evlanovia sp. 1. . . . . . . . . . . . . .. 39

12. Valve; a - right lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/55); locality, depth and age as above.

PLATE 8

Poloniella adamczaki Sp. n. . . . . . . . . . ., 42

1. Heteromorph carapace; a - right lateral view, b -left lateral view, C - ventral view, d - dorsal view, x 60 (ING
0/56); Chojnice 5 borehole, 4,507.8-4,517.4 m, Upper Givetian.

2. Heterornorph carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60, holotype (ING 0/57); Ko
czala 1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.

3. Juvenile carapace; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/58); locality, depth and
age as above.

Poloniella tertia KROMMELBEIN 41

4. Tecnornorph carapace; right lateral view, x 60 (ING 0,59); locality, depth and age as above.
5. Juvenile carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/60);

locality, depth and age as above.
6. Heterornorph carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60 (ING

0,61); locality. depth and age as above.
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Poloniella sp. 1. . . . . . . . . . . . . .. 44

7. Tecnomorph carapace; a - right lateral view, b - ventral view, x 60 (INO 0/62); Koczala 1 borehole, depth 3,089
3,094 m, Upper Givetian ,

PLATE 9

Poloniella regularis Sp. n. . . . . . . . . . . .. 43

1. Juven ile carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (INO 0/63);
Koczala I borehole, depth 2,978.1-2,984 .6 m, Upper Givetian,

2. Juvenile carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60 (INO 0/64); locality, depth and
age as above.

3. Juvenile carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60 (INO 0/65);
locality, depth and age as above.

4. Tecnomorph carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60, holotype
(INO 0 /66); locality, depth and age as above.

,. Heterornorph carapace; a - left lateral view, b - right lateral view, c - ventr al view, d - dorsal view, x 60 (INO
0 /67); Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.

6. Tecnornorph carapace; a - right lateral view, b - left lateral view, C - ventral view, d - dorsal view, x 60 (INO
0 /68); locality, depth and age as above.

7. Heterornorph valve; left lateral view, x 60 (INO 0 /69); locality, depth and age as above.

Poloniella trisinuata (VAN PELT) . . . . . 41

8. Tecnornorph carapace; a - right lateral view, b - dorsal view, x 60 (INO 0/70); Koczala 1 borehole, depth 2,949,.5
2,954.2 m, Upper Oivetian"

PLATE 10

Poloniella trisinuata (VAN PELT) . . . . . . . . . 41

1. Tecnomorph carapace; a - left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (INO
0/71); Miastko 2 borehole , depth 2,080-2,085_rn, Upper Givetian, ~

Uchtovia materni BECKER . 45

2. Tecnornorph carapace; a - left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (INO
0/72); Chojnice 5 borehole, depth 3,786.3-3,790.6 m, Middle Frasnian.

Uchtovia refrathensis (KROMMELBEIN) . 45

3. Heterornorph carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (INO
0/73); Chojnice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

4, Heteromorph carapace; a - left lateral view, b - dorsal view, x 60 (INO 0 /74); Koczala borehole, depth 2,949.5
2,954.2 m, Upper Givetian,

7 - Palaeontologia P olonica No . 44
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5. Heterornorph carapace ; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/75); locality, depth
and age as above.

6. Juvenile carapace; a -left lateral view, b - ventral view, x 60 (ING 0/76); locality, depth and age as above .
7. Juvenile carapace ; left lateral view, x 60 (ING 0 /77) ; locality, depth and age as above.

Poloniella sp. 2. . . . . . . . . 44

8. Heterornorph valve; a -left lateral view, b - ventral view, x "60 (ING 0 ,78) ; Miastko 2 borehole, depth 2,080
2.085 m, Upper Givetian.

PLATE 11

Uchtovia rozhdestvenskayae Sp. n.. . . . . . . . . .. 46

1. Tecnornorph carapace; a - left lateral view, b - ventral view, x 60, holotype (ING 0/79); Koczala 1 borehole, depth
2,949.5-2,954.2 rn, Upper Givetian ,

2. Juvenile carapace ; a -left lateral view, b - ventral view, x 60 (ING 0 /80); locality, depth and age as above.
3. Heterornorph carapace; a -left lateral view, b - ventral view, x 60 (ING 0/81) ; locality, depth and age as above.
4. Juvenile carapace ; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/82);

Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.

Uchtovia sp. 1 . 41

S. Juvenile carapace; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0 /83); Koczala 1 borehole
depth 3,089-3,094 m, Upper Givetian.

6. Heteromorph carapace ; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/84); locality, depth
and age as above.

Evlanella caduca sp. n.. . . . . . . . . . . .. 47

7. Heterornorph carapace; a -left lateral view, b - ventral view, c - dorsal view, x 60, holotype (ING 0/85); Koczala
1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.

8. Tecnomorph carapace; a -left lateral view, b - ventral view, x 60 (ING 0/86); locality, depth and age as above.

PLATE 12

Cavellina subegorovi sp, n. 48

1. Carapace; a -left lateral view, b - ventral view, x 60, holotype (ING 0/87); Koczala I borehole, depth 2,978.1
2.984.6 m, Upper Givetian.

Cavellina parvula Sp. n.. . . . . . . . 48

2. Carapace; a -left lateral view, b - ventral view, x 60, holotype (ING 0/88); locality, depth and age as above.
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49

3. Carapace; a -left lateral view, b - right lateral view, c - ventral view, x 60, holotype (ING 0/89); Chojnice 5 bo
rehole, depth 4,429.4-4,436.4 ID, Upper Givetian.

Semilukiella polita Sp. n.. . . . . . . . . . . 51

4. Heteromorph carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING
0/90); Chojnice 5 borehole, depth 4,543.6-4,545.1 m, Upper Givetian.

5. Heteromorph carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60, ho
lotype (ING 0/91); Chojnice 5 borehole, depth 4,390.1-4,395.4 m, Upper Givetian.

Mennerella convexoventralis Sp. n. . . . . 50

6. Heteromorph carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 40, ho
lotype (ING 0/92); Koczala 1 borehole, depth 2,633.3-2,636.6 m, ? Upper Frasnian.

7. Heteromorph carapace; a -left lateral view, b - right lateral view, c - dorsal view, d - ventral view, x 40 (ING
0/93); locality, depth and age as above.

8. Juvenile carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 40 (ING
0/94); locality, depth and age as above.

PLATE 13

Polyzygia symmetrica GtiRICH . 51

1. Carapace; a - right lateral view, b - dorsal view, x 60 (ING 0/95); Koczala 1 borehole, depth 2,949.5-2,954.2
Upper Givetian.

2. Carapace; a - right lateral view, b - dorsal view, c - ventral view, x 60 (ING 0/96); Chojnice 5 borehole, depth
4,398.2-4,413.8 ID, Upper Givetian.

Favulella spissa sp. n. 52

3. Juvenile carapace; a - right lateral view, b - ventral view, x 60 (ING 0/97); Koczala 1 borehole, depth 2,730
2,734 m, Middle Frasnian.

4. Juvenile carapace; a -left lateral view, b - right lateral view, c - ventral view,d - dorsal view, x 60 (ING 0/98);
Chojnice 5 borehole, depth 3,786.3-3,790.6 m, Middle Frasnian.

S. Carapace; a - left lateral view, b - right lateral view.. c - ventral view. d - dorsal view, x 60, holotype (ING
0/99); Koczala 1 borehole, depth 2,730-2,734 m, Middle Frasnian.

6. Carapace; a -left lateral view, b - right lateral view, c - ventral view,d - dorsal view, x 60 (ING 0/100); locality,
depth and age as above.

Eriella rostrata Sp. n. 55

7. Carapace; a - right lateral view,b - ventral view, c - dorsal view, x 60, holotype (ING 0/101); Koczala 1 borehole,
depth 3,065.1-3,071.1 m, Upper Givetian.

8. Juvenile carapace; right lateral view, x 60 (ING 0/102); locality, depth and age as above.

PLATE 14

Quasillites quasillitiformis (POLENOVA) • 53

1. Juvenile carapace; a - right lateral view b - ventral view, x 60 (ING 0/103); Chojnice 5 borehole, depth 4,415.2
4,429.4 m, Upper Givetian.

7·
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2. Juvenile carapace; a - right lateral view, b - ventral view, x 60 (ING 0/104); locality, depth and age as above'
3. Juvenile carapace ; a - right lateral view, b - ventral view, x 60 (ING 0/105) ; locality, depth and age as above.
4. Juvenile carapace; a - right lateral view, b - ventral view, x 60 (ING 0 /106); locality, depth and age as above.
5. Juvenile carapace; a - right lateral view, b - ventral view, x 60 (ING 0 /107) ; locality, depth and age as above.
6. Carapace ; a - right lateral view, b -left lateral view, c - ventral view, x 60 (ING 0/108); locality, depth and age

as above .
7. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/109); lo

cality depth and age as above .
8. Carapace; a - right lateral view b -left lateral view, c - ventral view, d - dorsal view, x 60, holotype (ING

0/110) ; locality, depth and age as above .
9. Carapace; a - right lateral view, b -left lateral view, c - ventral view, x 60 (ING 0/111); locality, depth and

age as above.

Jenningsina cavernosa (POLENOVA) . . . . . . . . . .. 53

10. Carap ace; a - right lateral view, b'- left lateral view, c - ventral view, d - dorsal view, x 60 (ING 0,112); Choj
nice 5 borehole , depth 4,429.4-4 ,436.4 m, Upper Givetian.

11. Valve; a - right lateral view, b - inner view, x 60 (ING 0,113); Miastko 2 borehole, depth 2,080-2,085 m, Upper
Givetian .

PLATE 15

Jenningsina cavernosa (POLENOVA) 53

I. Juvenile carapace; a - left lateral view, b - ventral view, c - dorsal view, x 60 (ING 01114); Koczala 1 borehole,
depth 2,978.1-2,984.6 m, Upper Givetian.

2. Juvenile carapace; left lateral view, x 60 (ING 0/115); locality, depth and age as above.
3. Carapace ; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/116);

locality, depth and age as above.
4. Carapace ; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/117); Ko

czala 1 borehole , depth 2,949.5-2,954.2 m, Upper Givetian .
5. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/118); lo

cality, depth an age as above .

Svantovites magnei BECKER . . . . . . . . . . .. 54

6. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/119); Choj
nice 5 borehole, depth 3,685.4-3: 688.2 m, Middle Frasnian.

7. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/120) ; lo
cality, depth and age as above.

8. Juvenile carapace ; a -left lateral view, b - dorsal view, x 60 (ING 0/121); locality, depth and age as above.

Graphiadactyllis indotatus Sp. n. . . . . . . . . . . . 58

9. Carapace ; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60, ho!otype (ING
0/122); Chojnice 5 borehole , depth 4,517.4-4526.1 m, Upper Givetian .

Graphiadactyllis facetus Sp. n. . . 57

10. Carapace; a - right lateral view, b - dorsal view, c - ventral view, x 60, holotype (ING 0{123) ; Koczala 1 bore
hole, depth 2,949.5-2,954.2 m, Upper Givetian.
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Jefina obtusa Sp. n.. . . . . . . . . . . . •.. 55 '

1. Carapace; a- left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/124); Chojnice
5 borehole, depth 4,415.2-4,429.4 rn, Upper Givetian.

2. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60, holotype (ING 0 /125);
locality, depth and age as above.

Ponderodictya querula sp. n. . . . . . . . . . . .. 56

3. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/126); Koczala I borehole, depth
2,710.6-2,716.6 rn, Middle Frasnian.

4. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60, holotype ONG 0/127); locality, depth
and age as above.

5. Juvenile carapace; a - right lateral view, b - ventral view, x 60, (ING 0/128); locality, depth and age as above.

Ropolonellus kettneri (POKORNY). . . . . . . . .. 58

6. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, e - posterior view, x 80.
(ING 0/129); Miastko 2 borehole , depth 2,080-2,085 rn, Upper Givetian.

PLATE 17

Ropolonellus kettneri (POKORNY) . . . . . . . . . .. 58

1. Juvenile carapace; a - right lateral view, b - dorsal view, c - posterior view, x 80 (ING 0/130); Koczala I borehole,
depth 2,949.5-2,954.2 m, Upper Givetian. -

2. Juvenile carapace; a - right lateral view, b - dorsal view, c - posterior view, x 80 (ING 0/131); Chojnice 5 bo
rehole, depth 4,507.8-4,517.4 m, Upper Givetian.

Ropolonellus sp. 1 . . . . . . . . . . . . . . 59

3. Carapace; right lateral view, x 60 (ING 0/132); Chojnice 5 borehole, depth 3,685.4-3,688.2 rn, Middle Frasnian.

Bufina salva Sp. n. . . . . . . . . . . . . .. 59

4. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal 'view, x 60, holotype (ING
0/133); Chojnice 5 borehole, depth 4,390.1-4,395.4 rn, Upper Givetian.

Bufina colliquefacta sp. n. 59

5. Carapaceje - .Ieft lateral view, b -right lateral view,.c -ventral view, d - dorsal view, x 60, holotype (ING
0/134); Chojnice 5 borehole, depth 4,429.4-4,436.4 m, UIlI1CrJiivetian.

Bufina intermedia ·sp.n. . .' . . 60

6. Carapace; a - 'Ieft lateral view, b. '7"" right lateral view, c - ventral view, d - dorsal view, x 60, holotype (ING
0/135); Koczala I borehole, depth 2,949.5-2,954.2 rn, Upper Givetian ,
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Incisurella sp. 1 . . . . . . . . . . . . . .. 62

7. Carapace; a -left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/136); Choj
nice 5. borehole, depth 4,415.1-4,429,4 m, Upper Givetian .

PLATE 18

Gerbeckites pomeranicus gen. et sp. n.. . . . . . . . . . 62

1. Carapace; a -left lateral view, b - right lateral view, c - ventral view, x 80, holotype (ING 0/137); Miastko 2 bo
rehole, depth 2,080.~2,085.0m, Upper Givetian.

2. Juvenile carapace; a -left lateral view, b - right lateral view, c - ventral view, x 80 (ING 0/138); locality, depth
and age as above. I

3. Juvenile carapace; a - right lateral view, b - ventral view, c - dorsal view, x 80 (ING 0/139); Koczala 1 borehole,
depth 2,949.5-2,954.2 m, Upper Givetian.

Cytherellina sp. 1 61

4. Carapace; a - right lateral view, b -left lateral view, c - vent ral view, d - dorsal view, x 40 (ING 0/140); Choj
nice 5 borehole, depth 4.415.1-4.429.4 m, Upper Givetian.

5. Carapace ; a - right lateral view, b - ventral view, c - dorsal view, x 40 (INGO/141); Koczala 1 borehole, depth
2,942.6-2,945 m, Upper Givetian.

Microcheilinella clava (KEGEL) . 63

6. Juvenile carapace; a - right lateral view, b - ventral view, x 60 (ING 0/142); Koczala 1 borehole, depth 3,089
3,095 m, Upper Givetian.

Microcheilinella fecunda (PRmYL et SNAJDR) 64

7. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 40 (ING 0/143); Choi
nice 5 borehole, depth 4,543.6-4,545.1 m, Upper Givetian.

PLATE 19

Microcheilinella mandelstami POLENOVA. . . . . . . . .. 64

1. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 80(ING 0 /144), Miastko
2 borehole, depth 2,080-2,085 m, Upper Givetian.

2. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d -dorsal view, x 80 (ING 0/145); Choj
nice 5, borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

Microcheilinella insignita sp. n. . . . . . . . . . . . 64

3. Carapace; a - right lateral view; b - ventral view, c - dorsal view, d - posterior view, x 40, holotype (ING 0/146);
Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian.
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Microcheilinella fecunda (PRIBYL et ~NAJDR) . . . . . . . • 64
•

4. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 40 (ING 0/147) ; Koczala 1 borehole, depth
2,960.7-2,965.2 m, Upper Givetian.

Ampuloides verrucosa POLENOVA 65

5. Carapace; a -left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/148); Koczala 1 borehole, depth
2,949.5-2,954.2 m, Upper Givetian.

Bairdiocypris deliberatus sp. n. 66

6. Carapace; a - right lateral view, b - dorsal view, x 40 (ING 0/149); Koczala 1 borehole, depth 2,960.7-2,965.2 m,
Upper Givetian.

Bairdiocypris vastus POLENOVA 66

7. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 40 (ING 0/150); Miastko 2 borehole , depth
2,080-2.085 m, Upper ' Givetian .

PLATE 20

Bairdiocypris deliberatus sp. n. 66

1. Carapace; a - right lateral view, b - dorsal view, x 40, holotype (ING 0/151); Koczala 1 borehole, depth 3,041
3,048 m, ' Upper Givetian.

2. Carapace; a - right lateral view, b - dorsal view, x 40 (ING 0/152); Koczala 1 borehole, depth 2,949.5-2,954.2 m,
Upper Givetian .

3. Carapace; a - right lateral view, b - ventral view, x 40, (ING 0/153); locality, depth and age as above.

Bairdiocypris phaseoliformis sp. n. 67

4. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 40, holotype (ING 0/154); locality, depth
and age as above.

5. Juvenile carapace; a - right lateral view, b"":' ventral view, c - dorsal view, x 40 (ING 0/155); locality, depth and
age as above.

Healdianella resima (ROZHDESTVENSKAYA). . . . . . . . . 68

6. Carapace; a - right lateral view, b - left lateral view, c - ventral view, d - dorsal view, x 80 (ING 0/156); Mia
stko 2 borehole, depth 2,080-2,085 m, Upper Givet jan,

7. Juvenile carapace; right lateral view, x 80 (ING 0/157); Koczala 1 borehole, depth 2,978.1-2,984.6 m, Upper Givetian.
8. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 80 (ING 0/158); locality, depth and age

as above.

Healdianella obliqua (KUMMEROW) . 67

9. Carapace; a - right lateral view, b - ventral view, x 60 (ING 0/159); locality, depth and age as above.
10. .Carapace; a - right lateral view; b - dorsal view, x .6O(ING 0/160); Koczala Lborehole, depth 2,949.5-2,954.2 m),

Upper Givetian,
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PLATE 21

Page

llealdianella sp. 1 . . . . . . . . . . . . .. 68

1. Carapace; a - right lateral view, b - dorsal view, x 60 (ING 0/161); Koczala I borehole, depth 3,089-3,094 m, Up-
per Givetian. •

Rectella telleri sp. n. 71

2. Carapace ; a - right lateral view, b - dorsal view, x 60 (ING 0 /162); Miastko 2 borehole, depth 2,080-2,085 m, Up
per Givetian.

3. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60, holotype (ING 0/163); locality, depth
and age as above.

Orthocypris perlonga KUMMEROW. . . . . . . . . .. 69

4. Carapace; a- right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/164); Choj
nice 5 borehole, depth 4,429.~,436.4m, Upper Givetian.

5. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d -dorsal view, x 60 (ING 0/165); locality,
depth and age as above.

Orthocypris kummerowi sp. n. 69

6. Carapace; a - right lateral view, b -left lateral view, c - ventral view, x 60 (ING 0/166); Koczala 1 borehole,
depth 3,089-3,094 m, Upper Givetian.

7. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 60,holotype (ING 0/167); Koczala 1 borehole,
depth 2,945-2,949.5 m, Upper Givetian.

Orthocypris sp. 1 70

8. Carapace; a - right lateral view, b - ventral view, x 60 (ING 0 /168); Chojnice 5 borehole, depth 3,685.4-3,688.2 m,
Middle Frasnian.

Baschkirina miastkoensis sp. n.. . . . . . . . . . .. 70

9. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 60, holotype (ING
0/169); Miastko 2 borehole, depth 2,080-2,085 m. Upper Givetian.

PLATE 22

Bairdia hexagona POLENOVA . . . . . . . . . . . . 72

1. Carapace; a - right lateral view, b - ventral view, x 40 (ING 0/170); Koczala 1 borehole, depth 2,949.5-2,954.2 m,
Upper Givetlan, . .. . •

2. Carapace: a - .right lateral view, b -left lateral view, c -ventral view;d - dorsal view, x .40 (ING 0/1';71); Choj
nice 5 borehole, depth 4,517.~,526.1 m, Upper Givetian.
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Bairdia paffrathensis KUMMEROW . . . . . . . . . .. 73

3. Carapace; a - right lateral view, b - ventral view, x 40, (ING 0/172); Koczala 1 borehole, depth 2,949.5-2,954.2 m,
Upper Givetian.

4. Carapace; a - right lateral view, b - ventral view, x 40 (ING 0/173); Chojnice 5 borehole, depth 4,517.4-4,526.1 m,
Upper Givetian.

Bairdia aperta POLENOVA 72

5. Carapace; a - right lateral view, b - ventral view, x 40 (ING 0/174); Koczala 1 borehole, depth 2,949.5-2,954.2 m,
Upper Givetian.

6. Juvenile carapace; a - right lateral view, b - dorsal view, x 40 (ING 0/175); locality, depth and age as above.
7. Carapace; a - right lateral view, b - ventral view, x 40 (ING 0/176); Chojnice 5 borehole, depth 4,517.4-4,526.1 m,

Upper Givetian.

Bairdia volatilis ROZHDESTVENSKAYA . . . . . 76

8. Carapace; a - right lateral view, b - ventral view, x 40, (ING 0/177); Koczala 1 borehole, depth 2,949.5-2,954.2 m, '
Upper Givetian.

9. Carapacs; a - right lateral view, b - ventral view, x 40 (ING 0/178); Chojnice 5 borehole, depth 4,517.4-4,526.1 m,
. Upper Givetian.

Bairdia chojnicensis sp. n. 76

10. Carapace; a - right lateral view, b -left lateral view, c - ventral view, d - dorsal view, x 80, holotype (ING
0/179); Chojnice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

11. Carapace; a - right lateral view, b - ventral view, C - dorsal view, x 80 (ING 0/180); locality, depth and age
as above.

Bairdia sp. 1 77

12. Carapace, a - right lateral view, b - ventral view, C - dorsal view, x 40 (ING 0/181); Koczala 1 borehole, depth
2,710.6-2,716.2 m, Middle Frasnian.

PLATE 23

Bairdia plicatula POLENOVA . . . . . . . . . . . , 74

1. Carapace; a - right lateral view, b -left lateral view, c - ventral view; d - dorsal view, x 40 (ING 0/182); Miastko
2 borehole, depth 2,080-2,085 m, Upper Givetian.

2. Juvenile carapace; a - right lateral view, b - ventral view, x 40 (ING 0/183); Koczala 1 borehole, depth 2,949.5
2.954.2 m, Upper Givetian..

Bairdia'l Sp• .2 .' . ~ '. ' .' . -. . .... ", .~ : ". 17

3. Carapace; a -' right laterai view, b"- ventral view, x 40 (ING 0/184); Koczala 1 borehole, depth 2,949.5-2,954.2 m,
Upper Givetian .
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Acanthoscapha vel Beecherella I sp. 1 . . . . . . . . . .
Page

79

4. Carapace; a - right lateral view, b - dorsal view, x 60, (ING 0/185); Miastko 2 borehole, depth 2,080-2,085 m,
Upper Givetian.

Acratia integra ROZHDESTVENSKAYA •. .. •... , 78

5. Carapace; a - right lateral view, b - left lateral view, C - ventral view, d - dorsal view, x 60 (ING 0/186); Ko
czala 1 borehole, depth 2,949.5-2 ,954.2 m, Upper Givetian.

6. Juvenile carapace; left lateral view, x 60 ONG 0/187); locality, depth and age as above.
7. Carapace; a - right lateral view, b - ventral view, c - dorsal view, x 6O{ING 0/188); Miastko 2 borehole, depth

2,080-2,085 m, Upper Givetian.

Bairdiacypris sp. 1 . . . . . 77

8. Carapace ; a - right lateral view, b - ventral view, x 40 (!NG 0/189); Koczala 1 borehole, depth 2,705-2.710 m,
Middle Frasnian.

9. Valve; a - right lateral view, b - ventral view, x 40 (ING 0/190); Chojnice 5 borehole, depth 3,999.6-4.002.4 m,
Lower Frasnian.

Fabalicypris holushurmensis holushurmensis (POLENOVA). . . . .. 78

10. Juvenile carapace; right lateral view, x 40 (!NG 0/191); KoczaIa 1 borehole, depth 2,949.5-2,954.2m, Upper Givetian.

Schneideria schigrovskiensis (POLENOVA) • . . . . . . .. 80

11. Carapace; a - left lateral view, b - ventral view, c - dorsal view, x 60 (ING 0/192); Chojnice 2 borehole, depth
3,999.6-4,002.4m, Lower Frasnian.

12. Juvenile carapace; a - right lateral view, b - dorsal view, x 60 (!NG 0/193); locality, depth and age as above.

PLATE 24

Schneideria groosae BECKER. . • . . . . • 79

1. Carapace; a - left lateral view, b - right lateral view, c - ventral view, d - dorsal view, x 80 (ING 0/194);
Chojnice 5 borehole, depth 3,685.4-3,688.2 m, Middle Frasnian.

Schneideria sp. 1 . 80

2. Carapace; a -left lateral view, b - dorsal view, x 80 (ING 0/195); Koczala 1 borehole, depth 3,089-3,094 m,
Upper Givetian

Pseudomonoceratina ex gr. sublimis (POLENOVA) 81

.i Carapace; a- right lateral view, b -left lateral view, c -ventral view, d - dorsal view, x 80 (!NG 0/196); Ko
czala 1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian.

4. Carapace; a - right lateral view, b - ventral view, C - dorsal view, x 80 (!NG 0/197); locality, depth .and age
as above.
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S. Carapace; a -left lateral view, b - ventral view, C - dorsal view, x 80 (ING 0/198); Chojnice 5 borehole, depth

4,517.4-4,526.1 rn, Upper Givetian.
6. Carapace; a -left lateral view, b - ventral view, C - dorsal view, x 80 (ING 0/199); locality, depth and age as

above.

Triebacythere'l mesodevonica Sp. n.. . . . . . . . . . 81

7. Juvenile valve; left lateral view, x 80 (ING 0/200); Koczala 1 borehole, depth 2,949.5-2,954.2 m, Upper Givetian .
8. Juvenile valve; a - right lateral view, b - ventral view, x 80 (ING 0/201); locality, depht and age as above .
9. Valve; a - right lateral view, b - ventral view, x 80, holotype (ING 0/202); Miastko 2 borehole, depth 2,080

2,085 m, Upper Givetian.
10. Valve; a -left lateral view, b - ventral view, x 80 (ING 0/203); locality, depth and age as above.

Samarella crassa POUiNOVA . . . . . . . 81

11. Carapace; a - right lateral view, b -left lateral view, c - ventral view, x 60 (ING 0/204); Koczala 1 borehole,
depth 2,949.5-2,954.2 m, Upper Givetian.

PLATE 25

Samarella crassa POLENOVA . • • • . . 83

1. Carapace; a - right lateral view, b - left lateral view, c - ventral view, d - dorsal view, x 60 (ING 0/205); Choj
nice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

Marginia syzranensis POLENOVA 84

2. Juvenile carapace; a -left lateral view, b - right lateral view, C - ventral view, d - dorsal view, x 60 (ING 0/206);
Miastko 2 borehole, depth 2,080-2,085 m, Upper Givetian. .

3. Heteromorph carapace; a -left lateral view, b - right lateral view, C - ventral view, d - dorsal view, x 50 (ING
0/207) ; locality, depth and age as above.

4. Juvenile carapace; a - left lateral view, b - right lateral view, C - ventral view, d - dorsal view, x 50 (ING 0/208) ;
locality, depth and age as above.

5. Juvenile carapace; a -left lateral view, b - right lateral view, C - ventral view, d - dorsal view, x 50 (ING 0/209);
Koczala 1 borehole, depth 2,978.1-2,984.6 m, Upper Givetian .

6. Juvenile carapace; a -left lateral view b - right lateral view, C - ventral view, d - dorsal view, x 50 (ING 0/210);
Chojnice 5 borehole, depth 4,517.4-4,526.1 m, Upper Givetian.

PLATE 26

Buregia groosae Sp. n. . . . . . . . . 85

1. Carapace; a -left lateral view, b - ventral view, C - posterior view, d - anterior view, x 40, holotype (ING
0/211); Koczala 1 borehole, depth 2,966-2,969.3 m, Upper Givetian .

2. Juvenile carapace; a -left lateral view, b - ventral view, x 40 (ING 0/212); locality, depth and age as above.
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Buregia curta sp. n. . 85

3. Carapace; a -left lateral view, b - ventral view, c - posterior view, d - anterior view, x 40. holotype (ING 0/213);
locality, depth and age as above.

4. Juvenile carapace; a -left lateral view, b - ventral view, x 40 (ING 0/214); locality, depth and age as above.

Genus et sp. indet.. . . . . . . . . . . . " 87

5. Valve; a -left lateral view, b - ventral view, x 40 (ING 0/215); Chojnice 5 borehole, depth 4,507.8-4,517.4 m,
Upper Givetian.

Entomozoa (Nehdentomis) tenera (GURICH) . . . . . . . .. 84

6. Carapace ; a - right lateral view, b - left lateral view, x 40 (ING 0/216); Chojnice 5 borehole, depth 3,685.4-3,688.2
m, Middle Frasnian.

ADDENDUM

Bufina sa/va sp. n.
(pl , 17:4)

Holotype: carapace ING 0/133 ; pI. 17:4.
Type locality: Chojnice 5 borehole, depth 4,390.1-4,395.4 m, W. Pomerania.
Type horizon: U. Givetian .
Derivation of the name: Lat, salvus - unscathed, survived.
Material. - Chojnice 5 borehole: four carapaces and five valves from the depth of 4,482.9-4,545.1 m, and

three carapaces and one valve from the depth of 4,390.1-4,436.4 m; Koczala 1 borehole: three carapaces from
the depth of 2,990.3-3,019 m.

Diagnosis. - Carapace oval in lateral outline. Anterior and posterior margins equal in height, symmetrically
rounded. Ventral margin somewhat more convex then the dorsal. Two ridges - anterior and posterior - occur
on the each valve. Surface of valves smooth .

Dimensions (in mm):
h

C holotype ING 0/133 0.82 0.45
Description. - Carapace oval in lateral outline. Dorsal margin convex. Anterior and posterior margins equal

in height, symmetrically rounded. Ventral -rnargin somewhat more convex then the dorsal. Maximum height and
width in the middle part. Low, narrow ridges run parallel to anterior and posterior margins. Posterior ridge more
curved. It is shorter and less developed on the left valve. SUI face smooth.

Remarks. - From Bufina colliquefacta sp. n. and B. media sp. n. the species described differs in the presence
of ridges near the both anterior and posterior margins. In this character B. salva is similar to B. granulifera
AOAMCZAK from the Grzegorzowice Formation (Eifelian) of the Holy Cross lrfts. (AOAMCZAK 1976), from which
it differs in oval outline, shorter and less developed ridges and in a smooth surface.

Occurrence. - Poland : W. Pomerania, U. Givetian .
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FORAMINIFERS AND BIOSTRATIGRAPHY OF UPPER TRIASSIC AND LOWER
JURASSIC OF THE SLOVAKIAN AND POLISH CARPATHIANS
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Project no. 4

HTriassic of the Tethys Realm"

GAZDZICKI A.,: Foraminifers and biostratigraphy of Upper Triassic and Lower
Jurassic of the Slovakian and Polish Carpathians. Palaeontologia Polonica, 44:109
169. 1983.
Numerous benthonic foraminifer assemblages (comprising 104species) were found in
Upper Triassic-Lower Jurassic strata in the West Carpathians of Slovakia and Po
land. A sequence of three foraminifer zones is recognized: Triasina oberhauseri Partial
range Zone (Norian) , Glomospire/la friedli and Triasina hantkeni Assemblage Zone
(Rhaetian), and Ophthalmidium leischneri and Ophthalmidium walfordi Assemblage
-Zone (Hettangian- ?Sinemurian) - defining basal part of the Jurassic system in the
Carpathians. This subdivision is correlated with standard ammonoid and conodont
zonations. The studied foraminifer assemblages were related to lagoon areas and bio
stromal elevations in shelf zone with predominating carbonate sedimentation. Evo
lutionary trends in Involutinidae and Ammodiscidae in Late Triassic and Early
Jura ssic are analysed. In taxonomic composition and stratigraphic distribution the
Triassic and Jurassic foraminifer assemblages of the West Carpathi ans do not differ
from contemporaneous assemblages known from other parts of the Tethys Realm.
The Lower Jurassic assemblage from West Carpathians displays some similarity to
foraminifer assemblage known from epicontinental basin of north-western Europe.
Andrzej Gaidzicki, Zaklad Paleobiologii, Polska Akademia Nauk, Al. Zwirki i Wi
gury 93, 02-089 Warszawa, Poland. Received: August, 1980.
Key words: Foraminifers, Upper Triassic - Lower Jurassic, Biostratigraphy, West
Carpathians.

OTWORNICE I BIOSTRATYGRAFIA G6RNEGO TRIASU I DOLNEJ JURY SLOWACKICH I POLSKICH KARPAT

Streszczenie. - Opracowano zespoly otwornic bentonicznych z osadow gornego triasu i dol
nej jury Karpat Slowackich i Polskich obejmujace 104 gatunki. W zbadanej sekwencji osa
dow wyrozniono trzy poziomy otwornicowe: poziom sciesniony Triasina oberhauseri (noryk),
poziom zespolowy Glomospirella friedli i Triasina hantkeni (retyk) oraz poziom zespolowy
Ophthalmidium leischneri i Ophthalmidium walfordi (hetang - ?synemur) definiujacy podstawe
systemu jurajskiego w Karpatach. Poziomy otwornicowe skorelowano ze standardowymi
poziomami glowonogowymi i konodontowymi. Wykazano, ze zbadane otwornice zwiazane
byly z szelfowymi lagunami i biostromalnymi elewacjami 0 dominujacej sedymentacji wegla
nowej. Rozwazono charakter ewoJucyjnych zmian w obrebie gornotriasowych i dolnojuraj
skich InvoJutinidae i Ammodiscidae. Stwierdzono, ze zespoly otwornic z Karpat Zachodnich
nie roznia sie pod wzgledern skladu taksonomicznego i rozprzestrzenienia stratygraficznego
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od r6wnowiekowych zespolow z innych rejon6w Tetydy. Fonadto zespol dolnojurajski z Kar
pat Zachodnich wykazuje pewne podobieristwo do r6wnowiekowego zespolu z epikontynen
talnego basenu polnocno-zachodniej Europy.

Praca byla finansowana przez Polska Akademie Nauk w ramach problemu MR II-3.
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Marine Upper Triassic and Lower Jurassic strata exposed in the West Carpathians of
Slovakia and Poland contain numerous biostratigraphically significant benthonic forami
nifers. The 33 representative sections of the investigated strata. in the Tatricum, "Fatricum,
Hronicum and Silicicum have been measured and sampled in order to establish a vertical dis-
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Locality maps of the Upper Triassic and Lower Jurassic sections in the West Carpathians of Slovakia and Poland sampled
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Fatricum, 6 Hireska, 7 Lesnianska Valley, 8 Siroka Valley , 9 Sucha Valley, 10 Slovianska Valley, 11 Dedosova Valley,
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a - profiles enclosing Upper Triassic deposits, b - profiles enclosing Upper Triassic and Lower Jurassic deposits,

c - profiles enclosing Lower Jurassic deposits.
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tribution of the foraminifers and associated biota (fig. 1). About 1,100 thin sections have been
prepared, over 800 of which contained forami nifers. One hundred and-four benthonic forami
nifer species have been found in the investigated sequence. Of these; 79 ar e calcareou s forms
and 25 are agglutinated. F oraminifers are fairly common in the deposits of the Norovica and
Fatra Formations (uppermost Triassic) and lower and upper limestones of Kopieniec Forma
tion (Lower Lias).

The stratigraphic position of the Upper Triassic strata from the West Carpathians was
determined by conodont studies (MOCK 1971, 1975; KOZUR and MOCK 1974a; GAZDZICKI
1978a, b; GAZDZICKI et al. 1978, 1979a). This made possible the det ermination of the age of
foraminifer-bearing samples and correlation of stratigraphic ranges of foraminifers in We st
Carpathians and other regions of the Tethys Realm.

Occurrence of foraminifers in the Upper Triassic and Lower Jurassic strata was reported ,
from the Slovakian Carpathians by MISIK (1961, 1964, 1966), SALAJ and JENDREJAKOVA (1967),
SALAJ et al. (1967), SALAJ (1969a, b; 1977a, b; 1978), JENDREJAKOVA (1970, 1972), MISIK
and BORZA (1976), GAZDZICKI et al. (1978, 1979a, b), MICHALIK and JENDREJAKOVA (1978),
MICHALfK et al. (1979), and from the Polish Tat ra Mts by SAXL (in GOETEL 1917), GAZDZICKI
(1970, 1974, 1975, 1977), GAZDZICKI and ZAWIDZKA (1973), and GAZDZICKI and MICHALfK
(1980).

The investigated forami nifer coll ections (thin sections) are housed in: Institute of Pa1eo
biology of the Poli sh Academy of Sciences, Warszawa; Insti tute of Geology of the Slovak
Academy of Sciences, Bratislava; D epartment of Geology and Paleontol ogy of the Faculty
of Natural Sciences J. A. Comenius U niversity, Bratislava ; an d Institute of Geology of the
Warsaw University, Warszawa.
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The studies on benthonic foraminifers of the Upper Triassic and Lower Jurassic of the
West Carpathians were carri ed out on thin sections from samples carefully tak en in individual
sections (figs 1, 5-12). In the studied rocks, foraminifers are fa irly common and relat ively well
preserved. A great variability of sections of foraminifer tests made fairly accurate and reliable
identifications (figs 5-12) possible. The studies covered about 1,100 thin sections (about 2.5 cm
X 3.0 cm in size), over 800 of which yielded foraminifers. The number of foram inifers in a th in
section is ranging fro m a few to over 300, about 50 on the average. About 25,000 of vari ous
sectio ns of foraminifer tests were analysed in detail , the major ity of which was identi fiable
(see pIs 31-41).

The thin section method is especially useful in studies on foraminifers of the family In
volutinidae, fairly common in the Upper Triassic and Lower Jurassic and of high stratigraphic
and paleogcograph ic value. Generic and specific identifications of invo lutin ids are based on
internal structure of the test, observable in thin sections. Even in the case of ra ndom orientati on ,
two or three sectio ns are sufficient for determination of structural type of a test.

It should be note d that the thin section method appeared highly successful and it becomes
increasingly popul ar in stud ies on calcareous foraminifers, especially those occurring in hard
carbonate rocks.

GEOGRAPHIC AND GEOLOGIC SETTI NG

Upper Tri assic and Lower Jurassic rocks crop out in several place in the West Carpath ian s
of Slovak ia and Poland (fig. 1). They are highly variable in facies development, reflecting changes
in sedimentary basin of the Carpathians at the turn of the Triassic an d Jurassic. The changes
are indicat ed by lateral vari abil ity and succession of rocks in indiv idual paleotectonic-facies
zones in the West Carpathians (fig. 2).

The present study covers outcro ps of the relevan t rocks in the Strazovska hornatina Mts. ,
Mala Fatra Mts., Velka Fat ra Mts., Nizke Tat ry Mts ., Tatra Mts., Slovenske rud ohorie Mts.,
and Slovensky kras (see fig. 1). Th irty three sections of the investigated strata were measured
and sampled in order to establi sh succession of facies and distribution of foraminifers and as
sociat ed biot a. A special attention was paid to rocks of the Fatra Formation and Kopieriiec
Formation in the Fat ricum, Norovica Formation and Hybe Beds in the H ronicum, Bleskovy
prameii Lmst., and Zlambach Beds in the Silicicum an d Lias of the Tatr icum in the Velka
Fatra Mts. , on account of the presence of very rich and highly diver sified assemblages of ben
thonic foraminifers.

The studies recently carried ou t by MICHALfK et al. (1979), GAZOZICKI et al. (1979 b),
GAZDZICKI and MICHALfK (1980) and MICHALfK (1980) made poss ible lithostratig raphi cal
subdivision of the Upper Triassic and Lower Jurassic sequences in the Fatricum and Hronicum
in the West Carpath ians (figs 3-4).

The Fat ricum sequence was divided into four formal lithostratigraphic units : Carpathian
Keuper Group and Fatra, Kopieniec and Janovky Formations, further subdivided into severa l
informal members (see fig. 3). Th is sequence is about 200 m thick, ran ging in age from N orian
to Sinemurian (GAZDZICKI et al. 1979b).

The upp ermo st Triassic deposits of the H ro nicum (Nor ovica Formation) a re on ly frag men
tarily preserved, as in several places they have underwent an erosion due to Early Kimmerian
tecto nic phase (GAzoZICKI and MICHALfK 1980, fig. 1). The Norovica Formation overlies th e
Hauptdolomit an d underlies the Lower Lias crinoidal limestones (fig. 4). Three members are
8 - Palaeontol ogia P olo nica No. H
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Scheme of stratigraphic and regional facies distribution in Upper Triassic and Lower Jurassic of the Slovakian and Polish
Carpathians . For details see MELLO 1974, MICHALfK 1977 a, G AZDZICKI et al. 1979b. GAZDZICKI and MICHALfK

1980, MICHALIK 1980.

distinguished: Lower Limestone, Siwa Woda Limestone and Mojtin Limestone Members.
This Formation is up to 50 m thick and ranges in age from the Upper Norian (Sevatian) to
the Upper Rhaetian (GAZDZICKI and MICHALIK 1980).

DISTRIBUTION OF FORAMINIFERS AND ASSOCIATED BIOTA

A detailed analysis of distribution of foraminifers and associated biota in deposits of the
Upper Triassic and Lower Jurassic covers eight sections (figs 5-12) representing different paleo
tectonic-facies units in the West Carpathians (fig. 2). Sedimentary sequences and frequency
distribution of foraminifers in the sections studied are given separately for Upper Triassic and
Lower Jurassic.

Upper Triassic sequences
Foraminifers are especially numerous in rocks of the uppermost Triassic in the Fatricum,

Hronicum and Silicicum but they are also present in the Tatricum in the Tatra Mts .
Tatricum. - The uppermost Triassic deposits of this unit in the Tatra Mts are developed

either as clastic complex with plant remains (Tornanova Formation) or clastic-carbonate
rocks with marine fauna (RADWANSKI 1968, MICHALiK et al. 1976, MICHALiK 1980). Forami
nifers were found in clastic-carbonate complex in Mt. Kopieniec Starorobociariski section only
(3), where they are represented by single, poorly preserved tests of the genus Frondicularia,
occurring in sandy biomicrites. Moreover, RADWANSKI (1968) reported the presence ofLenticulina
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Fig. 3
Lithostratigraphic subdivision of the Upper Triassic and Lower Jurassic sequence of the Fat ricum in the West Carpa

thians.

sphaerica K UBLER and ZWINGLI, Frondicularia woodwardi HOWCHIN and Cornuspira sp. from
the Za Kiczerem Valley section but the latter are without any greater stratigraphic value.

Fatricum. - In that paleotectonic-facies unit, the Upper Triassic sequence is represented
by the Carpathian Keuper Group and Fatra Formation (figs 2-3). Rocks of that age are cropping
out in several places in the West Carpathians of Slovakia and Poland (fig. I , see also GOETEL
1917, MICHALfK 1973, 1974, 1977, 1978a, b, GAZDZICKI 1974, GAZDZICKI et al. 1979b). The
sequence is here characterized in reference to the Mt. Velka Fur kaska section (17) in the Tatra
8·
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Lithostratigraphic subdivision of the uppermost Triassic sequence of the Hronicum in the West Carpathians.

Mts and Krifna Valley section (12) in th e Velka Fatra M ts (figs. 5-6). Foraminifers a re exceptio
nally rare in rocks of the Carpathian K euper Group, except for upper dolomites in th e Mt.
Velk a Furkaska section (17). In that locali ty, numerous representatives of Agathammina austro
alpina KRISTAN-TOLLMANN and TOLLMANN (pI. 37: 1-5), were found to occu r along with single
ostracodes in dolomicrite matrix. F oraminifers were a lso found in the Lejowa Valley I section
(18) in ide ntical stratigraphic positi on. The findings a re worth noting as th ese a re first records
of foraminifers in the Carpathian K euper Group. .

The overlying F atra Formation comprises dark-gray compact organodetrital limestones
with intercala tions of loferitic dolomites, marls, and shales rich in faunal rem ains (figs 5- 6,
see also GOETEL 1917, GAZDZICKI 1974, MICHAdK and JENDREJAKOvA 1978, MICHAdK 1978a,
b). The Formation was subdivided into some informal lithostratigraphic units: basal beds,
lower biostrome, barren interval , upper biostrome, and transitional beds (figs . 3, 5-6; see also
MICHALIK et al. 1979, GAZDZICKI et al. t979b).

Rich foraminifer assemblages comprising representatives of the families Ammodiscidae
and Involutinidae mainly occur in lower and uppe r biostromes (see figs 5-6). In subordinate
amou nt, there a lso occur Tetrat axidae , Miliol idae and Nodosariidae, whe rea s associations
comprising the h ighe st numbers of indi viduals are formed by Glomospirella friedli KRISTAN
-TOLLMANN (pI. 27: I) , Triasina hantkeni MAJZON (pI. 27: 2, pI. 30 :3, 5) as well as Aulotortus
tumidus (KRISTAN-ToLLMANN) (pI. 30: I) and Tolypammina gregaria WENDT (pI. 27: l). The
fo ra minifcrs were found in organodetrital limestones, mainly brachiopod-crinoid-coral bio
micrites and biospari tes (pI. 27 : 1-2). Some predominance of the genera Glomospira and
Glomospirella is noted in ro cks conta ining ad mixture of detrital quartz.

In rocks of th e F atra Formation, forarninifers are most often accompanied by algae:
Thaummatoporella parvovesiculifera (RAINERI) and Aciculella sp. , corals: Retiophyllia clathrata
(EMMRICH), Astraeomorpha crassisepta REUSS and Phacelostylophyllum robustum RONIEWICZ,
brachiopods mai nly belonging to Rhaetina gregaria (SUESS) and Zugmayerella uncinata (SCHAF-
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Detailed section of the Carpathian Keuper and the Fatra Forma tion (Upp er Triassic) at ·the 'Yelka -Furkaska Mt., West Tatra Mts.; the section (17 in fig. I) comprises lithology as well as frequency
and distribution of forarninifers

Lithology: 1 limestone, 2 sandy limestone, 3 nodular limestone, 4 oolitic limestone, 5 coral limestone, 6 brachiopod limestone, 7 Megalodon limestone, 8 gastropod limestone, 9 lumachelles, 10 crinoid
limestone, 11 organodetritallimestone, 12 dolomite, 13 loferitic dolomite, 14 marI, 15 marly shale, 16 sandstone, 17 breccia, 18 belemnites, 19 erosion surfaces, 20 dislocations

Total frequency of foraminifers: 1: I-ID specimens, 2: 11-30 specimens, 3: 31-50 specimens, 4:51 -70 specimens, 5: more than 70 specimens in thin section from a given layer.
Distribution of foraminifers presenting number of specimens of a definite species or genus in thin section frem a given layer: a - rare (1- 5 specimens), b - frequent (6-25 specimens), C - abundant

(more than 25 specimens).
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HAUTL) and pelecypods: Chlamys winkleri STOPPANI, Lopha haidingeriana (EMMRICH) and Pia
cunopsis alpina WINKLER (comp. MICHALfK and JENDREJAKOVA 1978, GAZDZICKI et al. 1979b,
MICHALlK et al. 1979).

Hronicum. - The uppermost Triassic deposits in the Hronicum of the West Carpathians
are fragmentarily preserved (figs. 1-2). These are mostly light-grey, compact, organodetrital
limestones resembling Dachstein Limestones. The sequence is assigned to the Norovica Forma
tion (GAzDzICKI and MICHALfK 1980). Only in Hybe section (Hybe Beds), the uppermost Tria-
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.Detailed stratotype section of the Norovica Formation (uppermost Triassic) at the Norovica Mt., Strazovska hornatina

Mts. (22 in fig. I); explanations as for fig. 5.
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ssic strata are represented by dark limestones intercalated by marls and marly shales (STACHE
1868, MICHALIK 1973, GAZOZICKI et al. 1979a).

Sedimentary sequence and frequency distribution of foraminifers in Norovica Formation
is presented in reference to Mt. Norovica section (22) in the Strazovska hornatina Mts (fig.
7) and Chocholowska Valley section (26) in the Tatra Mts (fig: 8). Foraminifers were found
in both Siwa Woda Limestone and Mojtin Limestone Members (figs. 7--8).

In the Chocholowska Valley section (26), sandy biopelsparites of the Siwa Woda Limestone
Member yield innumerous foraminifers identified as Glomospira sp., Trochammina alpina KRIS
TAN-ToLLMANN, Agathammina austroalpina KRISTAN-ToLLMANN and TOLLMANN, Nodosaria sp.,
and very rare Glomospirella friedli KRISTAN-ToLLMANN (fig. 8). Triasina hantkeni MAJZON
appears at the top of this member. It is worth to note that Triasina hantkeni eo-occurs in the
uppermost part of this member with stratigraphically important conodonts Misikella posthern
steini KOZUR and MOCK (see GAZOZICKI 1978a, b; GAZOZICKI and MICHALIK 1980). This is the
first locality where these fossils so important for stratigraphy of the uppermost Triassic made
their appearance.

Very rich foraminifer assemblages comprising representatives of the families Involutinidae
and Ammodiscidae were encountered in crinoid-brachiopod oosparites of the Mojtin Limestone
Member (figs. 7-8). Here the abundant associations of Triasina hantkeni MAJZON (pI. 28: 2, pI.
30: 4) and Glomospirella friedli KRISTAN-TOLLMANN (pI. 28: 1) were also found. It should be
noted that the frequence of involutinids in those rocks is incomparably higher thanin the remai
ning uppermost Triassic sequences in the West Carpathians.

Besides the above mentioned conodonts Misikella posthernsteini KOZUR and MOCK, the
fossils accompanying forarninifers (see figs. 7-8) most often include algae Aciculella sp., corals
Phacelostylophyllum robustum RONIEWICZ, and Cyathocoenia schafhautli (WINKLER), brachiopods
Rhaetina gregaria (SUESS) and Zugmayerella uncinata (SCHAFHAUTL), and pelecypods Atreta
intusstriata (EMMRICH), Rhaetavicula contorta (PORTLOCK) and Placunopsis alpina WINKLER
(see GAZOZICKI and MICHALiK 1980).

HYBE (25) is the best known locality of so called "Kossen Beds" in the Slcvr.k Carpathians,
a classical locality on account of its rich fauna (GOETEL 1917, KOUTEK 1927, MICHALiK 1973,
1975, 1976, 1977b). The Upper Triassic sequence is represented here (fig. 9) by Hauptdolomit
of Carnian and Norian age, bedded light-grey Dachstein Limestone (Norian), and the Hybe
Beds - consists of black limestones and marls with rich Rhaetian fauna.

In this sequence the following foraminifers were found (for location of samples see fig. 9).

N

Biely Vc:ih

DACHSTEIN LIMESTONE

RailwaiJ
I . •

I
I
I
I
I
I

s

25m
'-----_....J'

Fig. 9
Section of the Upper Triassic deposits near Hybe, Nizke Tatry Mts. (25 in fig. 1); numbers denote the sampling sites.

Section adopted from KOUTEK 1927.



120 ANDRZEJ GAZDZICKI

Samples 1-3 (biopelmicrites) yielded:

Aulotortus sp,
Aulotortus gaschei (KOEHN-ZANINEITI and BRONNlMANN)

Samples 4-8 (mainly biooosparites) yielded :

Trochamm ina alpina K RISTAN-ToLLMANN

Alpinophragm ium perforatum FL UGEL

Agathammina austroalpina KRISTAN-ToLLMANN and T OLLMANN

Miliolipora cuvillieri BR ONNIMANN and Z ANlNEITI

Nodosaria ordinata T RIFONOVA

Aulotortus commun is (KRlSTAN)

Aulotortus gaschei (K OEHN-ZANINEITI and BRONNIMANN)

Aulotortus tenuis (KRISTAN)

Triasina oberhauseri ( KOEHN-ZANlNEITI and BRONNIMANN (fig. 21a, b)
Auloconus permodiscoides (OBE RHAUSER)

Such asso ciation of forami nifers suggests the Nor ian (?Sevatian) (Triasina oberhauseri Zone)
age of rocks bearing them .
Samples 9-12 (br achiopod-crinoid bio sparite) yielded r

Glomospirella fri edli KRISTAN-ToLLMANN

Glomospirella pokornyi (SALAJ)

Glomospirella parallela KRISTAN-T OLLMANN

Trochamm ina alpina KRISTAN-ToLLMANN

Tetrataxis inflata KRISTAN

Agatha mm ina austroalpina KRISTAN-ToLLMANN and T OLLMANN

Miliolipora cuvillieri BR ONNIMANN and Z ANINEITI

Planiinvoluta carinata L EISCHNER

Nodosaria ordinata TRIFONOVA

Lingulina a ff . placklensis KRISTAN-ToLLMANN

Aulotortus commun is (KRISTAN)

Aulotortus gaschei (KOEHN-ZANINEITI and BRONNIMANN)

Aulotortus tumidu s (KRISTAN-TOLLMANN)

Aulotortus sinuosus W EYNSCHENK

Triasina oberhauseri KOEHN-ZANINEITI and BRONNIMANN

Auloconus perm odiscoides (OBERHAUSER)

Th e forami nifer associat ion is indicative of the Rhaetian age - Glomospirella friedli and Tria
sina hantkeni Zone as defined here. However , it should be noted that one of the index fossils,
Triasina hantkeni MAJZON, is still unknown from the Hybe section (see GAZDZICKI 1978b,
GAZDZICKI et al. 1979a).

Hybe Beds yield rich assemblages of brachiopods, pelecypo ds, corals and echi noderms
(GOETEL 1917, MICHALfK 1973,1 975,1976, 1977b). Moreover, ammonites Arcestes (Rhaetites)
cf. rhaeticus CLARK and conodonts Misikella posthernsteini KOZUR an d Mocx, were found
in th is sequence (ANDRUSOV 1934, M AJERSKA 1973).

Silicicum. - In this region, the uppermost Triassic is represented by Bleskovy prameii
Limestone and Zlambach Beds (fig. 2).

The Bleskovy prameii Limestone forms lenses of grey cr inoidal limestones above top part
of the Furmanec Limestone near D rnava in Slovensky kras (fig. 10). These crinoid-coquinal
limestones contain rich macrofaunal assemblages composed mainly of brachiopods, pelecypods
and ceph alopods (KOLLAROVA-ANDRUSOVOVA and KOCHANOVA 1973, MELLO 1974).

The following forami nifers were found (sampling as shown in fig. 10).

Glomospirella sp ,
Ammobaculites sp. (pl. 36: 14)
Tolypammina gregaria W ENDT
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Fig. 10
Section of the Upper Triassic and Lower Jurassic deposits at Bleskovy prameii, Slovensky kras (32 in fig. 1). Section

adopted from MaLO and BYSTRICKY, 1973.

Trochammina alpina KRISTAN-ToLLMANN
Agathammina austroalpina KRISTAN-ToLLMANN and TOLLMANN
Planiinvo/uta carinata L EISCHNER

Ophtha/midium "carinatum" (LEISCHER)

Ophtha/midium cf. carpathicum (GAZOZICKI) (pi. 37: 11)
Ophthalmidium martanum (FARINACCI) (pl , 37:12)
Galeanella cf. tollmanni (KRISTAN) (pl, 37: 15).
Mi/io/ipora cuvi//ieri BRt)NNIMANN and ZANINE1T1
Dip/otremina sp.
Au/otortus communis (KRISTAN)
Aulotortus gaschei (KoEHN-ZANINETTI and BRt)NNIMANN)
Au/otortus tenuis (KRISTAN)
Involutlna turgida KRISTAN

Triasina hantkeni MAJZON
Auloconus permodiscoides OBERHAUSER
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The presence of the species Galeanella cf. tollmanni, Involutina turgida and Triasina hantkeni
indicates the Rhaetian age of Bleskovy prameii Limestone (sensu GAZDZICKI et al. 1979a).

The Maly Mlynsky vrch is the best locality of Zlambach Beds in the Slovensky kras (figs.
1-2, see also Mocx 1973). These deposits comprise grey marly pelmicrites and marly and sandy
shales. Conodonts and holothurian sclerites are listed in MOCK (1973) and KOZUR and Mocx
(1974a, b). Cephalopods are represented here by the genus Choristoceras. The rocks range in
age from the Norian (Sevatian) to Rhaetian (see GAZDZICKI et al. 1979a).

The following foraminifers were found

Glomospirella cf. pokornyi (SALAJ)
Tolypammina gregaria WENDT

Trochammina alpina KRISTAN-ToLLMANN (pl, 36:7)
Ammobaculites sp.
Planiinvoluta carinata LEISCHNER

Agathammina austroalpina KRISTAN-ToLLMANN and TOLLMANN

Agathammina'l iranica ZANINETTI, BRc>NNIMANN, BOZORGNIA and HUBER

Ophthalmidium "carinatum" (LEISCHNER)

Ophthalmidium carpathiium (GAZDZICKI) (pl. 37: 9-10)
Ophthalmidium martanum (FARINACCI)

Ophthalmidium triadicum (KRISTAN)

Nodosaria sp,
Austrocolomia cf. rhaetica OBERHAUSER

Turrispiri//ina cf. minima PANTIC

In this sequence, involutinids are missing. This may be explained by differences in facies
development.

Lower Jurassic sequence
Foraminifers are fairly numerous in Lias rocks of the Fatricum and Silicicum. They were

also found in Lias sequences of the Tatricum in the Velka Fatra Mts and Tatra Mts.
Tatricum. - Lias rocks of that unit were studies in the Rubaii Skala section (1), the Ve1U

Fatra Mts (fig. 1, see also SYKORA 1975; POLAK 1978). Here mainly crinoid biomicrites with
foraminifer assemblages comprising Involutina liassica (JONES), Trocholina umbo FRENTZEN,
numerous nodosariids (Nodosaria, Frondicularia, Astacolus, and Lenticulindy; Ophthalmidium
leischneri (KRISTAN-TOLLMANN), and Ophthalmidium sp. (pI. 29: 1) occur. Attention should
be paid to the presence of Ophthalmidium leischneri - the index fossil of leischneri and walfordi
Zone (Hettangian - ?Sinemurian). This was the first locality in which that species made their
appearance in the Tatricum region.

Foraminifers are accompanied by rich fauna of pelecypods including Eopecten rollei
(STOLICZKA), Plagiostoma punctata SOWERBY, and Entolium lunare (ROEMER), and brachiopods 
Lobothyris punctata (SOWERBY), Spiriferina alpina OPPEL, and Spiriferina pinguis (OPPEL),
confirming the Hettangian - Sinemurian age of the rocks bearing them (see SYKORA 1975).

In the Tatra Mts. Lias rocks are known, among others from following outcrops: Mt. Bobro
wiec (2), Mt. Kopieniec Starorobociariski (3), Mt. Dudziniec (4), and Kobyla Glowa crag
(5) (fig. 1, see also RADWANSKI, 1959; W6JCIK 1979, 1981). They are represented by sandy bi
opelsparites and crinoid biosparites. Foraminifers are very rare here, being represented by
Glomospira sp. (pI. 39: 14), Textularia sp. and nodosariids (Nodosaria, Frondicularia, and Len
ticulina) , which do not have a stratigraphic value.

Fatricum. - In this unit, the Lower Lias is represented by detrital rocks: marly shales
and quartz sandstones with marly and limestone intercalations (GOETEL 1917; MISIK 1964;
GAZDZICKI 1975), assigned to the Kopieniec and Janovky Formations (fig. 3, see also GAZ
DZICKI et al. 1979b). The Kopieniec Fm, rests in sedimentary continuity on the Fatra Fm.
It is subdivided into the following informal lithostratigraphic units: basal clastics, .lower lime
stones, main claystones, and upper limestones (figs. 3, 11-12; see also GAZDZICKI et al. 1979b).
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The sedimentary sequence was characterized in reference to the Mt. Velka Furkaska (17) and
Strazyska Valley II (21) sections in the Tatra Mts (figs. 11-12). Foraminifers are most common
in lower and upper limestones of the Kopieniec Formation especially in crinoid-biopelmi
crites (pI. 29: 2), being represented by the families Miliolidae, Nodosariidae and Involutini
dae. Here predominate Ophthalmidium leischneri(KRIsTAN-ToLLMANN), Ophthalmidium walfordi
HXUSLER, Involutina liassica (lONES) , Involutina farinacciae BRONNIMANN and KOEHN-ZA
NINETTI, Trocholina umbo FRENTZEN and nodosariids are fairly common (figs 11-12). The
eo-occurring fauna includes Gryphea arcuata LAMARCK and Pentacrinus cf. tuberculatus MILLER
(see GAZDZICKI 1975) as well as numerous ostracodes.

SiIicicum. - In that unit, Lias rocks are known to occur in the Bleskovy prameii and
Miglinc localities (fig. 1). In lower parts, they are represented by brecciated limestones with
belemnites, passing upwards into red nodular and crinoidal limestones (fig. 10). Foraminifers
mainly found in crinoidal biomicrites (pI. 29: 3), include nodosariids (Nodosaria, Lenticulina,
and Geinitzinita) and single Semiinvoluta sp. (pI. 39: 1) and Trocholina turris FRENTZEN (pI. 39: 7).

TAXONOMIC COMPOSITION OF FORAMINIFER FAUNA

One hundred and four foraminifer species have been found in the investigated Upper
Triassic - Lower Jurassic sequences of the Tatricum, Fatricum, Hronicum and Silicicum
in the West Carpathians of Slovakia and Poland. Of these, 25 are agglutinated forms and 79
are calcareous.

The majority of the recorded species are well known from other areas of the Tethys Realm
(see ZANINETTI 1976) and also from epicontinental basin of the north-western Europe (see
FRANKE 1936, BROUWER 1969 and SCHLOZ 1972), and therefore they are not systematically
characterized herein. The systematic part includes besides species recorded for the first time
in the West Carpathians also taxa of disputable systematic position and those of correlative
importance.

The majority of the investigated foraminifers are, however, figured here (pIs 27-41) to
show their 'Variability and to facilitate further discussion.

The taxonomy of the recorded foraminifers follows diagnoses and remarks given by the
following authors: Ho 1959, KRISTAN-ToLLMANN 1961, 1963, 1964a, b, 197e; OBERHAUSER
1964, LOEBLICH and TAPPAN 1964, 1974; SELLIER de CIVRIEUX and DESSAUVAGIE 1965, KOEHN
ZANINETTI 1969, ZANINETTI 1976, SALAJ 1969b, 1976; SALAJ et al. 1967, PAZDRO 1972, GUSIC
1975, HOHENEGGER and PILLER 1975, 1977, TAPPAN 1976, and PILLER 1978.

Upper Triassic
In the studied Norian-Rhaetian rocks, 65 species were identified and assigned to 16 families

and 29 genera. Calcareous forms predominate here (43 species), being accompanied by the
agglutinated ones (22 species).

The Upper Triassic (Norian-Rhaetian) foraminifer assemblage comprises following taxa:
•

Family Ammodiscidae REuss, 1862

Ammodiscus multivolutus REITLINGER, 1949 - pI. 31 :3.
Ammodiscus sp,
Glomospira simplex HARLTON, 1928
Glomospira sinensis Ho, 1959 - pl, 31: 14-15.
Glomospira tenuiflstula Ho, 1959
Glomospira sp, - pl, 31: 10.
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Glomospirella amplificata KRISTAN-ToLLMANN, 1970
Glomospirella expansa KRISTAN-ToLLMANN, 1964 - pI. 31:7-8.
Glomospirella facilis Ho, 1959 - pI. 31: 11-13.
Glomospirella friedli KRISTAN-ToLLMANN, 1962; emend. BRONNIMANN and ZANINETTI, 1970 - pl. 27: 1; pl, 28: 1; pl,

32:1-6.
Glomospirella parallela KRISTAN-ToLLMANN, 1964
Glomospirella pokornyi (SALAJ, 1967) - pl, 31: 1-2, 4-5.
Glomospirella shengi Ho, 1959 - pl, 31: 16.
Glomospirella sp, - pl. 31:6; pl. 32:7-8.
Tolypammina gregaria WENDT, 1969 - pI. 27:3; pl. 33:15; pI. 35:9; pl, 36:2-6.

Family Lituolidae de BLAlNVILLE, 1825

Ammobaculites rhaeticus KRISTAN-ToLLMANN, 1964 - pl. 36: 17.
Ammobaculites cf. rhaeticus KRISTAN-ToLLMANN, 1964 - pl. 37: 15.
Ammobaculites sp, - pl. 36:14, 16.

Family Textulariidae EHRENBERG, 1838

Textularia sp.

Family Trochamminidae SCHWAGER, 1877

Trochammina alpina KRISTAN-ToLLMANN, 1964 - pl. 36:7.
Trochammina sp. - pI. 36:8.
?Trochammina sp. - pl. 36:9 .

Family Caligellidae REITLINGER, 1959

Alpinophragmium perforatum FLUGEL, 1967

Family Moravamminidae POKORNY, 1951

Earlandia sp.

Family ?Tetrataxidae GALLOWAY, 1933

Duotaxis birmanica ZANINETTI and BR6NNIMANN, 1975
"Tetrataxis" infiata KRISTAN, 1957 - pl, 36: 11-12.
"Tetrataxis" nana KRISTAN-ToLLMANN, 1964
" Tetrataxis" sp. - pI. 36: 10, 13.

Family Endothyridae BRADY, 1884

Endothyra sp,

Family Fischerinidae MILLET, 1898

Agathammina austroalpina KRISTAN-ToLLMANN and TOLLMANN, 1964 - pI. 37: 1-5.
Agathammina? iranica ZANINETTI, BR6NNIMANN, BOZORGNIA and HUBER, 1972
Planiinvoluta carinata LEISCHNER , 1961 - pl, 36: 1.
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Family Miliolidae EHRENBERG, 1839
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(Ophthalmidium KUBLER and ZWINGLI was hitherto assigned to the family Nubeculariidae
JONES 1875. However, studies on wall microstructure, the mode of coling, length of chambers
in relation to whorl, and geometry of chamber interior and peristome (PAZDRO 1971), permit
to classify that genus along with Palaeomiliolina LOEBLICH and TAPPAN to the family Miliolidae
EHRENBERG).

Ophthalmidium "carinatum" (LEISCHNER, 1961)
Ophthalmidium carpathicum (GAZDZICKI, 1979) - pl. 37: 9-10.
Ophthalmidium cf. carpathicum (GAZDZICKI, 1979) - pl, 37: 11.
Ophthalmidium martanum (FARINACCI. 1959) - pl. 37: 12.
Ophthalmidium triadicum (KRISTAN, 1957)
Ophthalmidium sp. - pl, 11: 13-14.

Family Milioliporidae BR()NNlMANN and ZANINETII, 1971

Galeanella cf. tollmanni (KRISTAN. 1957) - pl. 37: 15.
Miliolipora cuvillieri BRl)NNIMANN and ZANINETTI. 1971
Miliolipora sp,

Family Nodosariidae EHRENBERG, 1838

Nodosaria ordinata TRIFONOVA, 1965
Nodosaria sp, - pl . 37:8.

"Frondicularia woodwardi" HOWCHIN. 1895 - pl, 37:6-7.
Austrocolomia cf. rhaetica OBERHAUSER, 1967
Austrocolomia sp,
Lingulina aff. placklesensis KRISTAN-ToLLMANN, 1970

Family Variostomatidae KRISTAN-ToLLMANN, 1963

Diplotremina sp, - pl . 37: 16.
Variostoma sp.

Family Involutinidae BUTSCHLI, 1880

Aulotortus communis (KRISTAN, 1957) - pl, 33:1.
Aulotortus gaschei (KOEHN-ZANINETTI and BRONNIMANN, 1968) - pl. 32:9-16.
Aulotortus impressus (KRISTAN-ToLLMANN, 1964) - pl , 34:4.
Aulotortus pragsoides (OBERHAUSER , 1964)
Aulotortus cf. pragsoides (OBERHAUSER, 1964) - pl, 34: 1.
Aulotortus sinuosus WEYNSCHENK, 1956 - pl. 28:2 ; pl , 34:2-3. 5, 7-12.
Aulotortus tenuis (KRISTAN, 1957) - pl, 33:9-11.
Aulotortus tumidus (KRISTAN-ToLLMANN. 1964) - pl. 30: 1, pl. 33: 3-8.
Aulotortus sp , - pl. 33:2, 13-16; pl, 34:6.
Auloconus permodiscoides (OBERHAUSER. 1964) - pl. 30: 2. pl, 35: 1-6.
Trocholina acuta OBERHAUSER, 1964
Trocholina crassa KRISTAN. 1957
Triasina hantkeni MAJZON, 1954 - pl. 27 :2; pl. 28:2; pl, 30:2-6; pl, 35:7-15.
Triasina oberhauseri KOEHN-ZANINETTI and BRONNIMANN. 1968 - fig. 21a. b
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?Semiinvoluta sp, - pl, ~3 : 12.

ANDRZEJ GAZDZICKI

Family Planispirillinidae PILLER, 1978

Family indet.

Turrispirillina minima PANTIC, 1967

The families Ammodiscidae and Involutinidae predominate in number of both species
and individuals in the above foraminifer assemblage, being represented by 15 and 14 species,
respectively. A special attention should be paid to numerous associations of foraminifers:
Glomospirella friedli KRISTAN-ToLLMANN (pI. 27: I, pI. 28: I), Glomospirella pokornyi (SALAJ)
(pI. 31: I), Tolypammina gregaria WENDT (pI. 27: 3), Aulotortus tumidus (KRISTAN-TOLLMANN)
(pI. 30: 1), and Triasina hantkeni MAJZON (pI. 27:2, pI. 30:2-6), locally of rock-forming impor
tance. There are six species of the family Miliolidae represented by single individuals only. The
family Fischerinidae is represented by three species of which Agathammina austroalpina KRIS
TAN-ToLLMANN and TOLLMANN is locally (in upper dolomites of the Carpathian Keuper
Group) fairly common (pI. 37: 1). The remaining families occur in subordinate numbers. It
should be noted that the studied material does not comprise Semiinvoluta clari KRISTAN which
was previously reported from the West Carpathians (Hybe and Cervena Skala sections) by SALAJ
(1976,pI.I:5; 1977, pI. 5:8), SALAJ et al. (1967,pI.6:1 ,3) and GAZOZICKI et al. (1979a).
A thorough analysis of thin sections from Hybe has not confirmed these reports. The misi
dentified forms represent subaxial sections of Aulotortus tumidus (KRISTAN-TOLLMANN).

Lower Jurassic
In the studied Lias rocks, there were identified 39 taxa of the specific or generic rank.

They are assigned to eight families and 16 genera. Calcareous forms predominate here (36
species), being accompanied by only three agglutinated taxa.

The Lower Jurassic (Hettangian - Pliensbachian) foraminifer assemblage comprises
the following taxa:

Family Ammodiscidae Rsuss, 1862

Glomospira sp, - pl. 39: 14.

Family Textulariidae EHRENBERG, 1838

Textularia sp. - pI. 39 : 17.

Family Trochamminidae SCHWAGER, .1877

Trochammina. sp, - pl. 39: 15.

Family Fischerinidae MILLET, 1898

Cyclogyra liasina (TERQUEM, 1866)
Cyclogyra sp. - pl. 39: 16.
Planiinvoluta carinata LEISCHNER, 1961 - pl, 39: 8.
Planiinvoluta sp, - pl. 39: 9.
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Family Miliolidae EHRENBERG, 1839

Ophthalmidium leischneri (KRISTAN-ToLLMANN, 1962) - pl, 40: 1-12.
Ophthalmidium cf. leischneri (KRISTAN-ToLLMANN, 1962) - pI. 39: 12.
Ophthalmidium martanum (FARINACCI, 1959) - pI. 39: 11.
Ophthalmidium walfordi HXUSLER, 1887 - pl. 40: 13-16.
Ophthalmidium sp, - pl, 39: 10, 13.

Family Nodosariidae EHRENBERG, 1838

Nodosaria claviformis TERQUEM, 1866
Nodosaria cf. claviformis TERQUEM, 1866
Nodosaria crispata TERQUEM, 1866
Nodosaria metensis TERQUEM, 1863
Nodosaria cf. metensis TERQUEM, 1863 - pl . 41: 1-2.
Nodosaria nitidana BRAND, 1937
Nodosaria cf. nitidana BRAND, 1937 - pI. 41 :4.
Nodosaria sp. - pI. 41: 8.
TNodosaria sp, - pl. 41 :9. '
Dentalina sp.
Frondicularia pupiformis HXUSLER, 1881
Frondicularia sp. - pI. 41 :6.
Geinitzinita sp, - pI. 41: 5.
?Geinitzinita sp. - pI. 41: 7.
Marginulina sp.
Astacolus sp. - pl. 41: lQ-12.
Lenticulina sp. - pl, 41 : 13-16.

Family Involutinidae B UTSCHLI, 1880

Involutina farinacciae BRONNIMANN and KOEHN-ZANINETTI, 1969 - pl. 28: 13.
Involutina liassica (lONES, 1853) - pl. 29 : I; pl, 38 : 1-12, IS.
Involutina turgida KRISTAN, 1957 - pl. 38 : 14.
Involutina sp. - pI. 38: 16.
Tlnvolutina sp. - pI. 39: 2.
Trocholina umbo FRENTZEN, 1941 - pI. 39:3-4.
Trocholina cf. umbo FRENTZEN, 1941 - pI. 39:6.
Trocholina turris FRENTZEN, 1941 - pl. 39 :7.
Trocholina sp. - pI. 39 :5.

Family Planispirillinidae PILLER, 1978
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Semiinvoluta sp. -.pl. 39: 1.

In this assemblage the families Nodosariidae and Involutinidae predominate in number
of both species and individuals, being represented by 17 and nine species, respectively. Nodosa
riids are markedly diversified. Best represented in number of individuals are the genera Nodo
saria and Lenticulina. Among involutinids the most important and numerous are Involutina
liassica (JONES) and Trocholina umbo FRENTZEN.

The family Miliolidae is represented by the genus Opthalmidium. O. leischneri (KRISTAN
TOLLMANN) forms monotypic associations composed of large numbers of individuals and is
locally of marked rock-forming value in the studied Lower Lias sequence. Ophthalmidium
9 - Palaeontologia Polonica No . 44
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walfordi HXUSLER, was so far known only from the epicontinental basin of the north-western
Europe.

The families Fischerinidae (with four genera) and Ammodiscidae, Textulariidae, Trocham
minidae and Planispirillinidae (with one genus each) occur in subordinate numbers.

EVOLUTIONARY TRENDS

The character of evolutionary trends of Triassic and Early Jurassic families Involutinidae
and Ammodiscidae is analysed in reference to variability in size and microstructure of test,
number and arrangement of whorls and chambers as well as stratigraphic distribution in the
studied sequences of the West Carpathians. Attention is also paid to evolutionary changes
traceable in most important representatives of the genus Ophthalmidium K UBLER and ZWIN
GLI.

Involutinidae. - The family comprises two-chambered forms consisting of spherical
proloculus and tubular deuteroloculus, the coiling of which may be streptospiral, planispiral,
oscillating or trochospiral. Segmentation of deuteroloculus first appears in the genus Triasina
MAJZON and development of umbilical masses composed of numerous pillars - in the genera
Involutina TERQUEM and Trocholina PAALZOW. Wall structure is built of numerous aragonite
crystal needles, another important feature (see HOHENEGGER and PILLER 1977a, PILLER 1978).

Involutinids, on account of similarities in wall structure and test morphology, should be
regarded as derivatives of Paleozoic family Archaediscidae CUSHMAN 1928. The genus Permo
discus DUTKEVICH in CZERNYSHEVA 1948 (fig. 13, see also OBERHAUSER 1964) may represent
a direct ancestor of the earliest involutinids.

Figure 13 inferred evolutionary trends of Triassic and Early Jurassic Involutinidae BUTSCH
LI from the West Carpathians. Broken lines show probable evolutionary connections.

The first link in evolutionary lineages of involutinids is Mesodiscus eomesozoicus (OBER
HAUSER) which appeared in the Scythian and persisted at least till the end of the Carnian (see
GAZDZICKI et al. 1975, PILLER 1978). That species is characterized by planispiral coiling which
may help tracing its origin back to the genus Permodiscus.

More advanced forms, representing the genus Aulotortus WEYNSCHENK, first appeared
in the Middle Triassic (Anisian). They include A. pragsoides, A. sinuosus, and A. praegaschei.
The latter is characterized by the most primitive type of test, including streptospiral pattern
of test structure, and Aulotortus sinuosus and A. pragsoides - by planispiral coiling of deutero
loculus. It should be added here that A. sinuosus still displays marked oscillations within the
last whorls (pI. 34:7-9). It seems that the above species have evolved from the genus Mesodiscus
in the latest Scythian.

A marked acceleration in evolution and radiation of involutinids may be noted in the
Upper Triassic (Norian-Rhaetian). This is reflected by appearance of numerous new species
of the genus Aulotortus (see fig. 13), including A . impressus, A. communis, A. tenuis, and A. tu
midus. The species are characterized by planispiral pattern of test structure but they differ
markedly from one another in test shape and number and arrangement of whorls. In the Norian,
there also appears the genus Triasina. That genus is represented by highly characteristic and,
at the same time, very short evolutionary line T. oberhauseri -+ T. hantkeni. The appearance
of segmentation of deuteroloculus represents a new element in evolutionary lineage of invo
lutinids and further evidence for progress in their radiation (see fig. 13). The above mentioned
forms presumably evolved from the genus Aulotortus (most probably from A. pragsoides)
in the Late Carnian.

In the Norian, trochospiral Auloconus permodiscoides (OBERHAUSER) appears. These forms
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may be also regarded as derivatives of the genus Aulotortus (most probably from the species
A . tumidus) .

The accelerated radiation of involut inids in the Norian-Rhaetian times has been followed
by sudden extinction of all of them at the turn of the Rhaetian and Hettangian (= TriassicjJu
rassic bound ary), except for A. sinuosus. The crisis was also survived by a few other species
of Involutina and Trocholina, which did not appear before the Late Rhaet ian: e. g. Involutina
liassica, I. turgida, I. jarinacciae, and Trocholina umbo, known also from the Lias. The latter
species are characterized by planispiral or trochospiral patt ern of coiling and umbilical
masses composed of numerous pillar s. The appearance of pillars most probably is a new element
in evolutio nary line of involutin ids. Both lnvolutina and Trocholina seem to represent derivatives
of the genus Mesodiscus, from which they may have evolved at the turn of the Carnian and
Norian .
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Stratigraphic distribu tion and suggested evolutionary trends of most important Triassic represent atives of the family

Ammodiscidae R EUSS, 1862 in the West Carpathians.
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Ammodiscidae. - In analysis of that family, attention was mainly paid to the genera
Glomospira RZEHAK and Glomospirella PLUMMER. They are characterized by irregular and plani
spiral pattern of test structure arid test consisting of proloculus and undivided planispirally
enroIled tubular chamber. Walls are very finelly agglutinated. The family is especially common
in the Middle and Upper Triassic of the West Carpathians.

Stratigraphically significant Anisian foraminifers include Glomospira densa and Glomo
spirella grandis (see SALAJ et al. 1967, BORZA 1970, BELKA and GAZDZICKI 1976), which are
presumably derivatives of the genus Ammodiscus REUSS.

In the Ladinian-Carnian strata, Ammodiscidae arc rather innumerous and of limited
value, except for the representatives of Glomospirella gemerica and G. kuthani (fig. 14, see also
SALAJ 1976).

Similarly as in the case of Involutinidae, the evolution of Ammodiscidae became markedly
accelerated at the turn of the Norian and Rhaetian. At that time, a marked radiation took
place (fig. 14) and several new species appeared: Glomospirella parallela, G. expansa, G. pokornyi,
and finally G. friedli (figs. 5-9, see also MICHALfK et al. 1979).

The above mentioned crisis at the turn of the Triassic and Jurassic affected also Ammo
discidae. All their species known from the Norian-Rhaetian sequences in the West Carpathians
became extinct at the end of the Triassic and only innumerous Glomospira sp. are present in
the Lower Lias (pI. 39: 14).

Ophthalmidiinae. - The analysis ofphylogenetic relations within this subfamily is markedly
impeded by insufficient knowledge, especially in the case of Triassic forms. In the studied sec
tions, this subfamily is primarily represented by individuals of the genus Ophthalmidium (fig. 15).
The oldest representative of that genus in the West Carpathians is Ophthalmidium chialing
chiangensis (Ho 1959), first recorded in the Upper Scythian and known to be especially numerous
in the Anisian (see GAZDZICKI and ZAWIDZKA 1973, SALAJ 1977, 1980). That taxon presumably
evolved from representatives of the Paleozoic genus Hemigordius SCHUBERT 1908 (see ZANINE
TTI and BRONNIMANN 1969). Ophthalmidium tricki (LANGER 1968) and O. exiguum KOEHN
ZANINETTI 1968 are known from the Anisian-Ladinian, and the latter - also from the Lower
Carnian (GAzDZICKI et al. 1978, SALAJ 198q).

Ophthalmidium is fairly rare in the Upper Carnian-Lower Norian strata of the West Car
pathians, becoming more common and therefore of higher stratigraphic value from the Middle
Norian upwards. This is connected with appearance of new species: O. carpathicum, O. tria
dicum, O. "carinatum" and O. martanum, the last two known also from the Lower Lias (fig.
15).

In the studied foraminifer assemblages from the West Carpathians, Ophthalmidium begin
to predominate from the lowermost Lias (Hettangian-Sinemurian) upwards. The association
of O. leischneri, often accompanied by O. walfordi, are especially numerous. Upper parts of
the Jurassic section display maximum development of the genus Ophthalmidium (see PAZDRO
WA 1958, PAZDRO 1972).

The recognized evolutionary lineages of foraminifers are especially important for evaluating
stratigraphic value of these microfossils and for better understanding of their taxonomy.

SEDIMENTARY ENVIRONMENT WITH REMARKS ON FORAMINIFERAL PALEOECOLOGY AND
TAPHONOMY

In the West Carpathians, the richest associations of Upper Triassic-Lower Jurassic bentho
nic foraminifers were found in rocks of the Fatra and Norovica Formations, Hybe Beds, Skalka
Limestone, Bleskovy prarneii Limestone and Kopieniec Formation. The rocks originated
in relatively shallow marine environments. Such nature of the environments is evidenced by
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Stratigraphic distribution of most important representatives of the genus Ophthalmidium KOBLER and ZWINGLI, 1870

in Triassic and Lower Jurrassic of the West Carpathians.

the wealth of ooids and oncoids as well as various skeletal fragments. Among the later, there
are present both fragm ents of sessile (sponges, corals, brachiopods, pelecypods, and crinoids)
and vagile benthonic forms (gastropods, ophiuroids, echinoids and starfishes (see CEPEK
1970, GAZDZICKI 1974, 1975, MICHALfK 1978b, MICHALfK and JENDREJAKOVA 1978, GAZDZICKI
and MICHALfK 1980). Locally, foram inifers are the major microfaunal components of the
communities (see pis. 27: 1-2, 28; 2, 29 : 1-2, 30: 1-6). Algal coatings around bioclasts or fora
minifers tests are common (pis. 27: 3, 29: 1-2, 38: 13-15), giving further support to deposition
in photic zone under shallo w-marine conditions (see SELLWOOD 1978). The abundance of cal
carenites is typical of shallow subtidal zone with high agitation of waters (HECKEL 1972). The
general litho logical character of the rocks reflects some significant facies changes, related to
uplifting movements from the turn of the Triassic and Jurassic (Early Kimmerian phase).
The movements resulted in marked decrease of depth of the sedimentary basin in relation to
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that from the Late Triassic, some sea regression at the turn of the Rhaetian and Hettangian
(not leading, however, to emergence of land), and predominance of clastic deposits in basal
part of Lias sequence (figs. 11-12). A new marine transgression has begun at the beginning
of the Jurassic (Hettangian-Sinemurian). It is reflected by numerous intercalations of carbonate
rocks rich in marine fossils in Lower Lias clastic sequence (figs. 11-12, see also CEPEK 1970,
GAZDZICKI et al. 1979b).

Ecological distribution of benthonic foraminifers was analysed on the basis of the best
known succession of the Fatra Formation (see MICHALfK and JENDREJAKOvA 1978, MICHALfK
1978a, b; GAZDZICKI et al. 1979b). Foraminifers are here primarily limited to biostromal eleva
tions and lagoons in shelf zone, characterized by marked predominance of shallow-water car
bonate deposits (fig. 16). The foraminifers display a specific pattern of distribution and, there
fore, they appear to be good facies indicators (see fig. 16).

The foraminifers are most common in areas of biostromal elevations (fig. 16), built by
algae, sponges, corals, and brachiopods. The elevations are inhabited mainly by Involutinidae
and Ammodiscidae. The representatives of the sessile genus Tolypammina, often encrustating
coral colonies, are especially numerous in central parts of such elevations. They are sometimes
accompanied by Alpinophragmium. The family Involutinidae is here mainly represented by the
genera Aulotortus, Auloconus, and Triasina, most common in inner parts of the elevations and
forming associations especially rich in individuals (pis. 27: 2, 30: 3, 5). It is worth to note that
involutinids inhabitating that zone are characterized by massive structure, and large (about
1 mm in size) and relatively thick walled tests. Such features of tests may be explained by high
water turbulence (see MURRAY 1973, BOLTOVSKOY and WRIGHT 1976). In the area of bio
stromal elevations, the representatives of the genera Glomospira and Glomospirella appear
somewhat less frequent than involutinids.

Involutinids and ammodiscids also predominate in lagoon zones, characterized by marly
and marly limestone facies. Here predominate representatives of the genera Aulotortus, Glo
mospira and Glomospirella. The last two genera are mainly found in lagoon zones affected by
supply of terrigenic material of psammite size from neighbouring land areas (see BELKA and
GAZDZICKI 1976). Relatively smaller associations are formed by Triasina, Auloconus, Trocham
mina, "Tetrataxis" and nodosariids. Involutinids occurring in the lagoon zone are characterized
by smaller and finer tests than those from the biostromal elevations (see pI. 30: 1), which may
be explained by less turbulent waters as well as lower availability of CaCOa(see GREINER 1974,
DOUGLAS 1979). .

Foraminifers are also locally recorded in rocks formed in hypersaline environments of
the restricted shelf zone. In that zone, they are represented by associations of Agathammina
(pI. 37: 1) and Glomospira and Glomospirella (pl. 31 :9), the only taxons capable to accomodate
to the changed sedimentary conditions. Involutinids are completely missing in that environment
(see SALAJ 1980).

It should be noted that common fluctuations in bathymetry and salinity, typical for se
dimentary environment of the Fatra Formation (see MICHALIK 1980), were unfavourable for
development of foraminifers. They are here somewhat impoverished in number of taxa and
individuals in relation to foraminifers from rocks of the Norovi~ Formation (see GAZDZICKI
and MICHALfK 1980).

An interesting association of foraminifers is formed by Involutina liassica, I. turgida,
I. farinacciae and Trocholina umbo in deposits ' of the Kopieniec Formation. The foraminifers
are characterized by development of umbilical masses composed of pillars (see pI. 38: 1-16).
As stated above, the appearance of pillars is treated as a new element in evolutionary develop
ment of "post-Triassic" Involutinidae (BRONNIMANN and KOEHN-ZANINETTI 1969). It is highly
probable that the appearance of pillars was similarly related to adaptation to new environmental
conditions connected with a change in the sedimentary basin in the Early Lias (see GAZDZICKI
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•
et al. 1979b). Be this the case, the appearance of pillars should be treated as phenotypic varia-
bility in involutinids (see ZANINETfI 1976, PILLER 1978).

Regeneration of tests is fairly rare in the studied foraminifer assemblages. The phenomenon
appears most common in Lower Lias species Ophthalmidium leischneri. Individuals of that
species, especially microspheric forms could easily loose outer whorl due to mechanical breakage
on account of fine structure of their tests. Regenerat ion of tests damaged in that way is connec
ted with reconstruction of one or two last chambers which, however, follow a different structure
pattern .than the preceding ones (see pI. 40: 12).
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Tests of many foraminifers (mainly involutinids) occurring in the studied rocks, especially
in the Mojtin Limestone Member of the Norovica Formation, are often broken (pI. 28: 2).
The destruction took place during their post mortem transportation by local bottom currents.
The eo-occurring brachiopods and crinoids are also crushed (see pI. 28: 2).

Foraminifer tests are often covered with onkolitic crusts (pls, 27: 2, 30: 5, 38: 14), visible
in thin sections as thin uniform envelopes (pI. 38: 13) or thick irregular coatings (pI. 38: 15).
The origin of onkolitic crusts, envelopes and coatings is connected with the activity of blue-green
algae (see BATHURST 1971). Algal crusts enveloping foraminifer tests from all sides, give evi
dence for movement of the tests on sea floor.

Foraminifer tests with oolitic coatings (pI. 30: 4) have also been found. In that case,the
tests acted as nuclei and the final shape of an ooid reflects that of the test (pis. 31: 3, 38: 16).
Coatings of Girvanella NICHOLSON and ETHERIDGE are less common. The algae either form
overgrowths (pI. 33: 16) or continuous coatings of foraminifer tests (pI. 35: 7).

Some tests of large foraminifers of the genera Aulotortus and Triasina were found to provide
a substratum for attachment of sessile foraminifers Tolypammina gregaria WENDT. Tolypammi
nas were not only inhabitating the surface of the large tests but they were also entering their
interior, living in some chambers ' (see pls, 33: 15, 35: 9).

Diagenetic alternations often resulted in the deformation as well as recrystallization of
foraminifer tests. Deformations of tests of Triasina hantkeni MAJZON due to compaction were
mainly recorded in marly limestones of the Norovica Formation (pls, 30: 6, 35: 8). Tests of
foraminifers, mainly those of the family Involutinidae, more often display sparitization (pls,
27 :2, 28: 2, 30: 1-3). Sparitization was usually progressing from the test center, inaccessible
for micritic mud (see pls, 30: 1-2, 35: 12, 15). In some cases, the whole interior of the test is
filled with sparite crystals (pis. 30: 1-2, 35: 6, 15). Advancing recrystallization may lead to obli
teration of internal structure of foraminifer tests (see pls. 30: 2-3, 35: 15).

FORAMINIFER BIOSTRATIGRAPHY

The zonation of Upper Triassic and Lower Jurassic strata was carried out in reference to
the results of studies on foraminifer successions in 33 sections in different tectonic units of the
West Carpathians (fig. 1). The recognized evolutionary lineages and the rates of evolu
tionary changes in test morphology of representatives of the families Involutinidae and Ammodis
cidae and the subfamily Ophthalmidiinae permit to separate a few stratigraphically important
species and to use them in establishing relatively precise zonation. A sequence of three forami
nifer zones - Triasina oberhauseri (Norian), Glomospirella friedli and Triasina hantkeni (Rhae
tian), Ophthalmidium leischneri and Ophthalmidium walfordi (Hettangian - ?Sinemurian)
Zones - is recognized as the first appearance and extinction of individual species in the
sections studies is taken into account (figs. 5-12). Lower boundaries of the above zones are
defined by first appearance of their index species. The above subdivision represents at the same
time a revision of those previously proposed by SALAJ (1969a, 1977) and GAZDZICKI (1974,
1977).

Triasina oberhauseri Zone

Partial-range Zone; Norian (sensu KOZUR 1972, 1980)

Definition. - Interval with zonal marker, from its first occurrence to the first occurrence
of Triasina hantkeni or G1omospirella friedli.

Type locality. - Hybe (section 25, layers 4-8), Nizke Tatry Mts (Czechoslovakia). - see
fig. 9.
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Fig. 17
Foraminifer biostra tigraphy of the uppermost Triassic and lowermost Jurassic in the West Carpathians.

Remarks. - SALAJ (1977) differentiated the Semiinvoluta clari and Triasina oberhauseri
Assemblage-Zone in Middle Norian (Alaunian) strata. However, the forms assigned to Semi
involuta clari by SALAJ (1976, pI. 1:5 , 1977, pI. 5:8) and GAZDZICKI et al. (1979a) appeared to
be misidentified and the majority of them represent the species Aulotortus tumidus. There is
no evidence for the presence of Semiinvoluta clari in the Norian of the West Carpathians and,
consequently, it cannot be used as index fossil.

It was also found that the stratigraphic range of Triasina oberhauseri, the other zonal
marker, comprises the Lower Norian (Lacian) - lowermost Rhaetian interval and this species
is a direct ancestor of Triasina hantkeni. This gives support to differentiation of Triasina ober
hauseri Partial-range Zone in the Norian. It should be noted that Triasina oberhauseri was
also found in samples from Norian Dachstein Limestone of Bakony Forest in Hungary, kindly
supplied by Prof. E. VEGH-NEUBRANDT.

Geographic distribution. - Czechoslovakia (SALAJ 1976, GAZDzICKIetal. 1979a), Hungary
(GAZDZICKI, this paper), Austria (KOEHN-ZANINETTI and BRONNIMANN 1968), USSR (EFIMOVA
1974), Turkey (ZANINETTI 1976), China (HE YAN 1980).

Glomospirella friedli and Triasina hantkenl Zone

Assemblage Zone ; Rhaetian (sensu KOZUR 1973, see also GAZDZICKI et al. 1979a)

Definition. - The rang e of this zone is defined by stratigraphic ranges of the species Glo
mospirella friedli and Triasina hantkeni. This zone is also characterized by the association of
index fossils with Glomospirella pokornyi (only on lower part of the zone).

Type locality. - Mt. Velka Furkaska (section 17, layers 317~4), Tatra Mts (Czechoslo
vakia). - see fig. 5.
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Remarks. - On the basis of foraminifer microfauna, the Rhaetian was divided into the
Lower - the pokornyi and friedli Zone, and the Upper - the hantkeni Zone (SALAJ 1969a,
1977; GAZDZICKI 1974, 1977). However , further detailed analysis of stratigraphic distribution.
of foraminifers in sections of the uppermost Triassic in the West Carpathians has shown that
the index fossil , Glomospirella friedli, is present in both lower and upper parts of the Rhaetian
(figs 5-8), whereas the index fossil of th e Upper Rhaetian, Triasina hantkeni, already appears
in the lowermost Rhaetian. These findings preclude th e use of th e above mentioned subdivision
of the Rhaetian and, therefore, the previou sly prop osed pokornyi and friedli Zone and hantkeni
Zone are here treated as a singl e, Glomospirella friedli and Triasina hantkeni Assemblage Zone,
comprising the whole Rhaetian Stage in the West Carpathians.

Geographic distribution. - Czechoslovaki a (SALAJ et al. 1967, SALAJ 1969a, 1~77) Poland
(GAZDZICKI 1970, 1974, 1977), Hungary (MAJZON 1954, ORAVECZ-SCHEFFER 1973), Romania
(GAZDZICKI, this paper) , Austria (KRISTAN-ToLLMANN 1962, OBERHAUSER 1964, PAPP and
TURNOVSKY 1970), France (ZANINETTI 1977a, b), Swit zerland (WEIDMANN and ZANINETTI 1974),
Italy (ANONYMOUS 1959, BOSELLINI and BROGLIO LORIGA 1965, FUGANTI and MOSNA 1966),
Yugoslavia (RADOICIC 1966, PANTIC 1967, PANTIC-PRODANOVIC 1975, GUSIC 1975), Greece
(CHRISTODOULOU and TSAILA-MoNOPOLIS 1972, ZANINETTI and THIEBAULT 1975), Morocco
(RAOULT 1962), Tunisia (SALAJ and STRANIK 1970), Turkey (BRONNIMANN et al. 1970, ZA
NINETTI 1976), Iran (BRONNIMANN et al. 1972, ZANINETTI et al. 1972), Afghanistan (LYS and
MARIN 1973), China (Ho YEN and Hu LAN-YING 1977, HE YAN 1980), Philippines (FONTAINE
et al. 1979) and Papua New Guinea (GAiDZICKI 1978).

Ophthalmidium leischneri and Ophthalmidium walfordi Zone

Assemblage Zone ; Hettangi an - ?Sinemurian

Definition. - The range of this zone is defined by stratigraphic ranges of the species Ophthal
midium leischneri and Ophthalmidium walfordi . The zone is also characterized by an association
of the index fossils and Involutina liassica, Involutina farinacciae and Trocholina umbo. .

Type locality. - Mt. Velka Furkaska (section 17, layers 414-442), Tatra Mts. Czecho
slovakia) - see fig. 11.

Remarks. - In the West Carpathians, the basal part of the Hettangian and, therefore,
the base of the Lias are defined by the first appearance of Involutina liassica (see SALAJ 1969a).
That species is, however, inconvenient as index fossil as its range straddles the Rhaetian/Het
tangian boundary, extending from upper part of th e Rh aetian through the Jurassic up to the
Lower Cretaceous (KRISTAN 1957, RADOICIC 1962, PILLER 1978). That is why th e author (GAZ
DZICKI 1974, 1977) has proposed to single out" Vidalina" leischneri Range Zone in Lower
Lias of the Tatra Mts. According to newly obtained data on Lower Lias sections of the West
Carpathians (figs. 11-12), Ophthalmidium leischneri occurs together with Ophthalmidium walfordi,
hitherto known from coeval rocks of epicontinental basin in north-western Europe only (FRANKE
1936, WOOD and BARNARD 1946). Be this the case, the distinction of the Ophthalmidium leischneri
and Ophthalmidium walfordi Assemblage Zone should make it po ssibl e to correlate Lias sections
of the Tethys Realm and those of epicontinenta l basin in the north-western Europe. This also
indicates that the lower boundary of this zone delineates the boundary between the Triassic
and Jurassic in the West Carpathians. It should be added tha t upper boundary of that zone is
still poorly defined as a detailed analysis of higher stratigraphic members is till missing in the
region studied .

Geographic distribution. - Czechoslovakia (GAzOZICKI, th is paper), Poland (GAzOZICKI,
1974, 1975), Austria (LEISCHNER 1961, KRISTAN-ToLLMANN 19621 PAPP and TURNOVSKY 1970),
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Federal Republic of Germany (ISSLER 1908, FRANKE 1936), Great Britain (WOOD and BARNARD
1946), F rance (ZANINETII 1977a), Italy (CITA 1965), Yugoslavia (RAMOVS and REBEK 1970,
GUSI<~ 1975), Turkey (BRONNIMANN et al. 1970).

STRATIGRAPHIC CORRELATION

Foraminifer zonation of the uppermost Triassic in the West Carpathians has been corre
lat ed with orthostratigraphic ammonoid zonation of the N orian and Rhaetian sensu KOZUR
(1973, 1980), concord an t with the G OMBEL'S (1861) subdivision (fig. 18, see also GAZDZICKI
et al. 1979a). Triasina oberhauseri Zone, as interpreted above, extends from Mojsisovicsites
kerri Zone to Cochloceras suessi Zone (Norian). Glomospirella friedli and Triasina hantkeni
Zone may be correlat ed with ammonoi d Choristoceras haueri and Choristoceras marshi Zones
(Rhaetian) and its extent correspond s to that of the conodont Misikella posthernsteini Zone
(GAZDZICKI 1978a,b ; GAZDZICKI et al. 1979a). In turn, the extent of Lo wer Lias Ophthalmi
dium leischneri an d Ophthalmidium walfordi Zone corresponds to that of the ammonoid Psilo
ceras planorbis Schlotheimia angulata an d presum abl y Arietites bucklandi Zones (Hettangian 
?Sinemurian) ; (GAZDZICKI et al. 1979b, see also KRISTAN-ToLLMANN 1962).

STAGE RH AETIAN HETTANGIAN

Substage Lower Upper Lower Upper

Ammohoid zones Cbo x i stzocexee Chori stoceras Psi l oceras Schl otheiroia
haueri marshi pl anorbi s angul at a

Conodont zones Misikella po s t hern s t e i ni --
Glomospi r e l la friedli Oph t ha l midi um lei schn~ri

Foraminifer zones and and
Tria s ina han t k eni Oph t hal mi di um walfordi

Fig. 18
Strat igraphic correlation of the ammonoid, conodont and foraminifer zones in the Rhaetian and Hettangian of the Alpine

Carpathian region. For stratigraphic comments see GAZOZICKI et al. 1979 a.

REMARKS ON CHRONOSTRATIGRAPHlC BOUNDARIES

The foraminifer zonation given above makes it possible to singl e out the following stages:
Norian (Triasina oberhauseri Zone), Rh aet ian (Glomospirella friedli and Triasina hantkeni
Zo ne), and Hettangian - ?Sinemurian (Ophthalmidium leischneri and Ophthalmidium walfordi
Zone). At the same time, it makes possible reanalysis of the qu estion of stratigraphic boundaries
between Carnian an d N orian, N orian and Rh aetian and Rhaetian and Hettangian (= Triassic/
Jurassic boundary) in the West Carpathians.

Carnian/Norlan boundary. - The bound ary is passing in the interval delineated from below
by the last occurrence of Glomospirella kuthani (SALAJ), index fossil of the kuthani Zone sensu
SALAJ (1969a , 1977), and from above - by first appeara rce of Triasina oberhauseri KOEHN
ZANINETII and BRONNIMANN, index fossil of the oberhauseri Zone sensu GAZDZICKI (this paper).
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Strata of the Carnian age are out of scope of this paper so it should be noted that in the West
Carpathians they are dated by several foraminifers including Glomospirella kuthani (SALAJ,
Mesodiscus eomesozoicus (OBERHAUSER), Aulotortus praegaschei (KOEHN-ZANINETn), Lamel
/iconus biconvexus (OBERHAUSER), L. procerus (LIEBus), Pachyphloides klebelsbergi (OBERHAU
SER), and P. oberhauseri SELLIER de CIVRIEUX and DESSAUVAGIE (see SALAJ 1969a, 1977; SALAJ
and JENDREJAKOvA 1967; SALAJ et al. 1967; JENOREJAKOvA 1973, GAZOZICKI et al. 1978).

NorianfRbaetian boundary. - Lower boundary of the Rhaetian Stage is defined by the
first appearance of Glomospirella friedli or Triasina hantkeni (see figs. 5-10). The underlying
strata are of the Norian (Sevatian) age. The boundary is passing within the Carpathian Keuper
or Fatra Formation in the Fatricum and within the Norovica Formation in the Hronicum (fig. 2).

RhaetianfHettangian boundary. - In the sections studied (figs. 5, 11-12), the uppermost
layer yielding index fossils of the Rhaetian, Glomospirella friedli or Triasina hantkeni, and
the lowermost layer with index fossils of the Hettangian - ?Sinemurian, Ophthalmidium
leischneri or O. walfordi, are separated by a series of clastic deposits without any foraminifers,
10 to 15 m thick. The Rhaetian/Hettangian boundary (= Triassic/Jurassic boundary) in the
West Carpathians is drawn within this series, interpreted as the correlation error interval.

DlACHRONISM OF THE LITHOSTRATIGRAPHlC UNITS

A detailed biostratigraphic zonation of the Upper Triassic and Lower Jurassic of the
West Carpathians, established on the basis of foraminifers , shows that boundaries of the Car
pathian Keuper, and Fatra and Kopieniec Formations in the Fatricum and Norovica Formation
in the Hronicum are diachronous and they cannot be used as time lines (figs 2, 5-10). Upper
part of the Carpathian Keuper Group in the sections Mt. Velka Furkaska (section 17) and
Lejowa Valley I (section 18), widely assumed to be of the Carnian-Norian age (SOKOLOWSKI
1959, KOTANSKI 1963, 1979), was found to be of the Rhaetian age (GAZOZICKI et al. 1979b).
Sedimentation of rocks of the Fatra and Norovica Formations was recently shown to begin
as early as the Late Norian (GAZOZICKI and IWANow 1976, GAZDZICKI and MICHALIK 1980)
whereas the Kopieniec Formation began to originate not before the Rhaetian (friedli and hantkeni
Zone) on the Stefansky flab section (19) and even not before the Hettangian - ?Sinemurian
(leisclmeri and walfordi Zone) in the Mt. Velka Furkaska section (18). This disappearance of
carbonate facies of the Fatra Formation and development of clastic facies of the Kopieniec
Formation in the Carpathian sedimentary basin in Late Triassic and Early Jurassic times prove
an increasing regression related to uplifting movements of the Early Kimmerian phase. In
the West Carpathians, the movements began in the Rhaetian (friedli and hantkeni Zone) and
their maximum activity was marked in the Early Lias (leischneri and walfordi Zone).

PALEOGEOGRAPHIC DISTRIBUTION

In the Late Triassie and Early Jurassic, geographic distribution of benthonic foraminifer
faunas, mainly comprising representatives of the families Involutinidae, Ammodiscidae, and
Miliolidae, was controlled by facies pattern.

In the analysis of the distribution, attention should be paid to Involutinidae. Representa
tives of that family form associations comprising large numbers of individuals in Triassic rocks.
The occurrence of such associations appears clearly related to area~ of lagoons and biostromal
elevations in shelf zones, where a carbonate sedimentation was prevailing.

The analysis of distribution of Upper Triassic facies in Europe and North Africa (fig. 19)
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has shown that shallow-water carbonate facies, characterized by the wealth of sponge, corals,
brachiopods, pelecypods, and echinoderms, fairly well coincides with areas of occurrence of
involutinids (fig. 20). According to paleogeographic distributions (SMITH and BRIDEN 1977,
figs. 12, 25, 51, see also MICHAdK 1978a, fig. 1), such shallow-water carbonate facies
of the Upper Triassic were related to shelf areas , mainly those of the northern coast of the
Tethyan Ocean. Therefore, the distribution of involutinids in the uppermost Triassic of the
Tethys is found to coincide with that of the shallow-water facies (fig. 20). It follows that for
the late Triassic , involutinids are a sensitive paleogeographic indicator for the Tethys Realm.

,······.. ····1::: ::: :: :::: 1
tr '" et' .,"

_4
600km

Fig. 19
Present distribution of the Late Triassic facies in Europe and North Africa (arrow indicates the area investigated in the
present paper): 1 continental facies (red beds); 2 evaporite facies with main halite deposits (vvv); 3 shallow-water carbonate
facies (platform carbonates with more or less subsidence) ; 4 deeper water facies (Hallstatt Limestone and related facies).

(Adopted from BOSELLINl and HsO, 1973, figs 1-3).

The studi ed Nori an-Rhaetian foraminifer assemblages of the West Carpathians (in the
Fatra and Norovica Formations, Hybe Beds, Skalka Limestone and Bleskovy prameii Lime
stone) are very similar to contemporaneous assemblages in other parts of the Tethys Realm
in both taxon omic composition and stratigraphic succession of individual associations. The
similarities are not confined to assemblages from neighbouring areas in the Alpine Europe
(GAZOZICKI 1974, ZANINETTI 1976, SALAJ 1980), being equally high in other parts of the Tethys
Realm: from Rif Mts. in Morocco to Calamian Islands of Philippines as well as Papua New
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t ,

Guinea (fig. 20, see also ZANINETI) 1976, GAZDZICKI and SMIT 1977, FONTAlNE et al. 1979,
HE YAN 1980 and GAZDZICKI and GUPTA 1981)1. '

The investigated Lower Lias foram inifer assemblages from the West Carpathians (mainly
those from the Kopieniec Formation and from the Tatricum in the Velka Fatra Mts.) also do
not differ from contemporaneous assemblages of the Tethys Realm in specific composition or
stratigraphic distribution. Lower Lias foraminifers characterized by vast geographic distri
bution, especially in the Tethys Realm. They are known from Hungary (FULOP 1976), Lower
Austria (KRISTAN-ToLLMANN 1962, FUCHS 1970, PAPP and TURNOVSKY 1970), Northern Li
mestone Alps (LEISCHNER 1961, FABRICIUS 1966, TOLLMANN 1976), Haute-Sa..voie (ZANINETII
1977a) Southern Alps (CITA 1965, COUSIN and NEUMANN 1971, TSAMANTOURIDlS 1971), Apen-

16~

Fig . 20
Geographic distribution of Involut inidae in the uppermost Triassic deposits of the Tethys Realm

1 Alpine Europe (GAZOZICKI 1974, ZANINETrI 1976); 2 Rif Mts., Mo rocco (RAOULT 1962) ; 3 Djebel Fkirine, Tunisia
(SALAJ and STRANIK 1970); 4 Taurus Mts., Turkey (BR5NNIMANN et al. 1970); 5 Caucasus Mts., Soviet Union (EFIMOVA
1974); 6 Alborz Mts ., Iran (ZANINETTI et al. 1972); 7 Kuh-e-Nayband Mts. , Iran (BR5NNIMANN et al. 1972); 8 Wardak
Mts., Afghanistan (Lvs and MARIN 1973); 9 Samana Suk , Pak istan (ZANINETTI and BR5NNlMANN 1975) ; 10 Pamir Mts.
Soviet Union (DRONOV et al. 1982); II Kyaukme-Longtawkno area, Burma (BR5NNIMANN et al. 1975); 12 Yunnan,
China (Ho YEN and Hu LAN·YING, 1977); 13 Hoang Mai, Vietnam (LIEM 1966) ; 14 Si Sawat , Th ailand (KEMPER et al.
1976); 15 Kodiang, Malaysia (G AZOZICKI and SMIT 1977); 16 Busuanga, Cal amian Islands, Philipp ines (FONTAlNE et al.

1979); 17 Gurumugl, Papua New Guinea (GAzoZICKI in preparation)

1 Recently the assemblage of Norian involutinids Aulotortus gaschei, A. sinuosus and Triasina oberhauseri was
found (GAiozICKI and REIo in press) to be also present in the North America (Lime Peak, Yukon, Canada).
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nines (FARINACCI 1967, PASSERI 1971), Sicily (BARBIERI .1964), KaravankcnMts. (RAMOVS
and REBEK 1970), Croatia (GUSIC 1975), Dinaric Alps (RADOICrC 1966), Taurus Mts (BRON
NIMANN et al. 1970) and Western Highlands of Papua New Gui nea (HAIG 1979).

The foraminifer assemblage from the Kopienicc Formation (Hettangian - ?Sinemurian)
of the West Carpathians also somewhat resemble those of the "Oolithenbank" in the Baden
Wuerttembergian Hettangium, representing typical epicontinental deposits (SCHLOZ 1972).
The above similarities may be also traced within Lower Lias sequences in oth er parts of the
north-western Europe (see FRANKE 1936, WOOD and BARNARD 1946, DREXLER 1958 and BROU
WER 1969).

The record of the species Ophthalmidium walfordi HXUSLER, hitherto known from the Lower
Lias of the epicontinental basin of the north-western Europe only (ISSLER 1908, FRANKE 1936,
WOOD and BARNARD 1946), in the Tat ra Mts. is of interest. From the Lower Lias of the two
sedimentary basins are also known some other species including Involutina liassica, Trocholina
umbo and numerous repre sentatives of family Nodosariidae (see BROUWER 1969).

Taking into account the present state of knowledge of Lower Lias foraminifers, it may
be stated that they occur both in geosynclinal and epicontinental basins at those times.

At the same time the presented data indicate that the environmental conditions prevailing
in the Carpathian geosyncline and epicontinental basin of the north-western Europe were
qui te simiiar during the Early Lias, which was undoubtedly detern;ined by the existence of effecti
ve marine connections between tho se basins . This point of view is further supported by earlier
observations of GOETEL (1917), who emphasized a marked resemblance of the sandstone with
Cardinia from the Tatra Mts and Lower Lias sandstones of Swabia in petrological characte
ristic and composition of faunal assemblages.

FINAL REMARKS

The benthonic foraminifers of Upper Triassic and Lower Jurassic seem to be good environ
mental indices for shelf areas of the Tethyan Ocean. Their wide geographic distri bution, mass
occurrence and relatively high rate of evolution, give them significant stratigraphic value .

The Involutinidae, Ammodiscidae and MilidIidae are most common in the sequences
studied. Their distribution was related to extensive shelf areas with predominating carbonate
sedimentation. Ammodiscidae, most common in onshore zones characterized by supply of
psammitic terrigenous material were the exception.

A special stratigraphic value is attributed to the Involutinidae and Ammodiscidae as their
evolution during Late Triassic und erwent marked acceleration. Fast species alternation permits
to use them for relatively prec ise zonation.

A major part of involutinids became extinct at the Rhaetian/Hettangian (= Triassic/
Jurassic) boundary and only some of them are present in Lias and younger strata. From the
base of the Lias (Hettangian-Sinemurian) upwards, the analysed foraminifer assemblages
begin to display predominance of Ophthalmidi inae, the peak in development of which took
place already in the Jurassic. .

The mass occurrence of the foraminifers, particularly in the Upper Triassic, results in their
high stratigraphic value comparable with that of cephalopods and conodonts, i.e. the gro ups
giving the basis for biostratigraphy of that epoch.

The intercorrelation of the proposed foramin ifer zones with standard cephalopod and
conodont zones makes possible the use of foraminifers in local, regional , and intercontinental
stratigraph ic correlations, especially in thos e parts of the Tethys Realm where the cephalopods
and conodonts are scarce or absent.
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SYSTEMATIC PALEONTOLOGY

Suborder Textulariina DELAGE and HEROUARD, 1896
Superfamily Ammodiscacea REUSS, 1862

Family Ammodiscidae REUSS, 1862
Subfamily Ammodiscinae REUSS, 1862
Genus Glomospirella PLUMMER, 1945

Glomospirella friedli KRISTAN-ToLLMANN, 1962
emend. BR()NNIMANN and ZANINETTI, 1970

(pl. 27: 1; pl, 28: 1; pl, 31: 1-6)
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1962. Glomospirella friedli KRISTAN-ToLLMANN: 229, pl , 1:1-9, 12-17.
1970. Glomospirellafriedli KRISTAN-ToLLMANN; BR()NNIMANN and ZANINETTI: 10, pl. 1:4-8, fig. 4 (in BR()NNlMANN

et al. 1970).
1976. Glomospirella friedli KRISTAN-ToLLMANN; ZANINETTI: 96, pl. 8 : 1-5 (with synonymy).
1978. Aulotortus friedli (KRISTAN-ToLLMANN); PILLER: 5, pl, 1: 1.

Material. - Over 1,000 fairly well preserved specimens in thin sections.
Association. - Usually with Glomospira sinensis, Glomospira sp., Glomospirella parallela,

G. pokornyi, G. shengi, Tolypammina gregaria, Trochammina alpina, "Tetrataxis" infiata, Aga
thammina austroalpina, "Frondicularia woodwardi", Nodosaria sp., sometimes with involutinids
(Aulotortus communis, A. gaschei, Auloconus permodiscoides, and Triasina hantkeni).

Description. - as given by KRISTAN-ToLLMANN (1962), BR()NNIMANN and ZANlNETTI
(in BR()NNIMANN et al. 1970) and ZANINETTI (1976).
Dimensions of the test (in !Lm)

diameter
thickness
diameter of the proloculus

pl. 32:2
440
360

pI. 32:3
400
320
50

pl. 32:4
580
340

50

Remarks. - The specimens of Glomospirella friedli, very numerous and particularly well
preserved in the uppermost Triassic of the West Carpathians, make some important conclusions
possible. The studied forms (pI. 6: 1-6) are characterized by test outline ovate in axial and oblique
sections and circular in the equatorial. A special attention should be paid to the mode of coiling
of test. Central part of test is streptospirally coiled and it comprises 6 to 8 whorls (pI. 32:2-4).
It is followed by elements of sigmoidal coiling, passing into planispiral, comprising four whorls
at the average {pl, 32; 1-3). Wall microstructure of tests which escaped recrystaIlization is very
finely agglutinated and, sometimes, incrusted with single crystals of pyrite. The above features
clearly evidence that the forms belong to the genus Glomospirella PLUMMER. It should be noted,
however, that HOHENEGGER and PILLER (1975) and PILLER (1978) interpreted Glomospirella
friedli as a synonym of Aulotortus gaschei (KOEHN-ZANINETTI and BR()NNlMANN), taking into
account identify of the mode. of coiling and wall microstructure of recrystallized tests. The
mode of coiling is similar but, nevertheless, some differences remain. Planispiral part is well
developed in Glomospirella friedli and rarely visible in sections of Aulotortus gaschei, comprising
about four and usually less than two whorls , respectively. Umbilical masses, typical of involuti
nids, are well developed in Aulotortus gaschei and missing in Glomospirella friedli. Walls of
tests of the former often display perforation (see pI. 32:9-10), whereas those of Glomospirella
friedli are imperforate.

It should be admitted, however, that the tests of the two species are difficult to separate
when recrystallized, which may explain the above viewpoint of HOHENEGGER and PILLER.
When the material is well preserved as in the present case, it may be easily shown that the species
are separate and assignable to two different families, Ammodiscidae and Involutinidae.
10 - Palaeontologia Polonica No . 44
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The marked similarity in size, shape, and mode of coiling of these species is an excellent
example of advanced homeomorphy.

Occurrence. - West Carpathians (Strazovska hornatina Mts, sections: 6 - Hireska,
22 - Norovica Mt., 23 - Rovnianska Valley, 24 - Tfstie ; Mala Fatra Mts. sections: 7
Lesnianska Valley, 8 - Siroka Valley, 9 - Sucha Valley, 10 - Slovianska Valley, 15
Zazrivska Valley; Velka Fatra Mts., sections: 11 - Dedosova Valley, 12 - Krizna Valley,
13 - Belianska Valley, 14 - Raztoky; Nizke Tatry Mts., section: 25 - Hybe; Tatra Mts.,
sections: 16 - Bobrovcek-Hradky, 17 - Velka Furkaska Mt., 18 - Lejowa Valley I, 19
Stefansky zlab, 26 - Chocholowska Valley, 38 - Lejowa Valley 11, 29 - Przyslop Mietusi ;
Slovenske rudohorie Mts. section: 30 - Skalka: Rhaetian (friedli and hantkeni Zone; the
conodont posthernsteini Zone).

It is also know from uppermost Triassic (mostly Rhaetian) of Bakony Forest (ORAVECZ
SCHEFFER 1973), Apuseni Mts., Tarcaita Dolomite of the Dieva nappe (GAZDZICKI, unpublished)
and Western Alps (KRISTAN-ToLLMANN 1962, KOEHN-ZANINETTI 1969, BR()NNIMANN et al.
1969, HOHENEGGER and LOBITZER 1971, WEIDMANN and ZANlNETTI 1974, HOHENEGGER and
PILLER 1975, ZANlNETTI 1976, 1977; PILLER 1978, GAZDZICKI et al. 1979a), Dolomites (CROS
and NEUMANN 1964, BOSELLINI and BROGLIO LORIGA 1965), Apennines (BOCCALETTI et al.
1969), Dinaric Alps (PANTIC-PRODANOVIC 1975), Prokletije Mts. (PANTIC 1974), Macedonia
(UROSEVIC and DUMURDANov 1976), Stara Planina Mts. (UR9sEVIC and ANDELKOVIC 1970),
Taygete Mts. of Greece (ZANlNETTI and THIEBAULT 1975), Caucasus Mts. (EFIMOVA 1975),
Eastern Atlas Mts. of Tunisia (SALAJ and STRANIK 1970), Taurus Mts. of Turkey (BR()NNIMANN
et al. 1970), Kuh-e-Nayband Mts. and Alborz Mts. of Iran (BR()NNIMANN et al. 1971, ZANI
NETTI et al. 1972), Wardak Mts. of Afghanistan (LYS and MARIN 1973), Yunnan province
of China (Ho YEN and Hu LAN-YING 1977) and Kuta Formation ofPapua New Guinea (GAZDZI
CKI 1978).

Glomospirella pokornyi (SALAJ, 1967)
(pI. 31: 1-2, 4-5)

1967. Angulodiscus pokornyi SALAJ: 128, pl, 6 :4a, b (in SALAJ et al.).
1977. Glomospirella pokornyi (SALAJ); GAtDZICKI : 93 pl, 1:6-13 (with synonymy).

non 1978. Aulotortus pokornyi (SALAJ); PILLER: 61, pl, 11: 1-7.

Material. - About 200 specimens in thin sections.
Association. - Most often with Glomospira sp., Glomospirellafriedli, G. parallela, 'Glomo

spirella sp., Trochammina alpina, Agathammina austroalpina, "Tetrataxis inflata", Nodosaria
sp., "Frondicularia woodwardi", Diplotremina sp.; occasionally with Aulotortus communis, A. si
nuosus, A. tumidus, Auloconus permodiscoides, and Triasina hantkeni.

Description. - as given by SALAJ (in SALAJ et al. 1967).
Dimensions of the test (in !J.m):

pl, 31:2 pl, 31:4 pl, 31:5
diameter 410 440 450
thickness 80 80

Remarks. - The species described was originally assigned by SALAJ (in SALAJ et al. 1967)
to Angulodiscus (KRISTAN 1957, which is treated by p iLLER (1978) as a junior synonym of Aulo
tortus WEYNSCHENK 1956.

The analysis of representatives of this species from the uppermost Triassic of the West
Carpathians has shown that their test walls are very finely agglutinated. This, along with the
arrangement of whorls in both axial and equatorial sections (pI. 31: 1-2, 4-5) is typical of the
genus Glomospirella PLUMMER 1945.
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It should be also noted that the specimens from the Norian-Rhaetian of the Northern
Limestone Alps, assigned to Aulotortus pokornyi (SALAJ by PILLER (1978, pI. 11: 1-7), do not
match the diagnosis of that species, differing mainly in having a calcareous wall. These forms
would be best assigned to Aulotortus communis (KRISTAN 1957).

Occurrence. - West Carpathians (Strazovska hornatina Mts., sections: 6 - Hireska,
24 - Tfstie; Mala Fatra Mts., sections: 7 - Lesnianska ValIey, 8 - Siroka ValIey, 10
Slovianska ValIey, 15 - Zazrivska Valley; Velka Fatra Mts., sections: 1 - Dedosoja ValIey,
14 - Raztoky, Nizke Tatry Mts., section: 25 - Hybe; Tatra Mts., sections: 16 - Bobrovcek
Hradky, 17 - Velka Furkaska Mt., 18 - Lejowa ValIey I, 19 -Stefansky zlab, 26- Cho
cholowska ValIey, 29 - Przyslop Mietusi ; Slovensky kras, section: 31- Maly Mlynsky
vrch Mt.): Rhaetian (friedli and hantkeni Zone; conodont posthernsteini Zone).

This species was also reported from the Rhaetian of the Eastern Atlas Mts. in Tunisia
(SALAJ and STRANIK 1970).

Suborder Miliolina DELAGE and HEROUARD, 1896
Superfamily Miliolacea EHRENBERG, 1839

Family Miliolidae EHRENBERG, 1839
Subfamily Ophthalmidiinae WIESNER, 1920

. Genus Ophthalmidium KUBLER and ZWINGLI, 1870
Ophthalmidium carpathicum (GAiDZICKI, 1979)

(pl. 37.: 9-10)

1979. " Vidalina" carpathica GAZDZICKI: 98, pI. 4:3-5 (in GAZDZICKI et al. 1979a).

Material. - Fifteen specimens in thin sections. ,
Association. - With Glomospira sp., Glomospirella sp., Trochammina alpina, Agathammina

austroalpina, Ophthalmidium "carinatum", Nodosaria ordinata, Austrocolomia sp. and Diplo
tremina sp.

Description. - as given by GAZDZICKI (in GAZDZICKI et al. 1979a).
Dimensions of the test (in !Lm):

diameter
thickness
diameter of the proloculus

pl. 37:9
350
60
40

pl. 37: 10
360
70

Remarks. - Ophthalmidium carpathicum differs from the remaining Upper Triassic
Lower Jurassic species of Ophthalmidium KUBLER and ZWINGLI in con striction between central'
part and the ultimate whorl, espccialIy well visible in axial section (pI. 37: 9-10). The constriction
may be responsible for breaking-off of the ult imate whorls as the representatives of that species
are often found incomplete, i.e. represented by proloculus and two inner whorls only (see
pI. 37: 11). It should be noted that the forms devoid of the ultimate whorl are very close to
megalospheric forms of the species Ophthalmidium "carinatum" (LEISCHNER 1961) = Involutina
carinata LEISCHNER 1961 (see LEISCHNER 1961, pI. 2: l Sa-c) known from the uppermost Triassic
and Lower Lias of Northern Limestone Alps .

In accordance with the suggestions of WERNLI (1972) and DECROUEZ et al. (1978), the
species is here assigned to Ophthalmidium KUBLER and ZWINGLI 1870 on acount of its multi
locular test structure, and not to Vidalina SCHLUMBERGER 1900, characterized by bilocular
structure and not known from rocks older than the Late Cretaceous.

Occurrence. - West Carpathians Slovensky kras, section: 31 - Maly Mlynsky vrch
Mt.: Upper Norian (Sevatian); 32 - Bleskovy prameii: Rhaetian (friedli and hantkeni Zone).
10'
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Ophthalmidium leischneri KRISTAN-ToLLMANN, 1962
(pI. 40: 1-12)

1962. Neoangu/odiscus /eischneri (KRJSTAN-ToLLMANN: 230, pl. 2:25-34.
1976. Ophtha/midium /eischneri (KRJSTAN-ToLLMANN); ZANJNETTJ: 144, pl, 7: 14-16 (with synonymy).
1977. "Vidalina" /eischneri (KRISTAN-ToLLMANN); GAZDZJCKI: 94, pl, 3 :9-12, 16 (with synonymy).

Material. - Over 500 well-preserved specimens in thin sections.
Association. - Most often together with Ophthalmidium walfordi, Involutina liassica,

I. turgida, I. farinacciae , Trocholina umbo , and nodosariids (Astacolus, Nodosaria, Frondicularia
and Lenticulina), occasionally with Trochammina sp. and Planiinvoluta carinata.

Description. - as given by KRISTAN-ToLLMANN (1962).
Dimensions of the test (in [Lm):

30

pI. 40 :5 pI. 40: 8
210 270

80

pi. 40:1
200

80
50

diameter
thickness
diameter of the proloculus

Remarks. - Large populations of Ophthalmidium leischneri , found in analysed Lower
Lias rocks, permit to recognize megalo- and microspheric forms. The former, biconvex in axial
section (pI. 40: 1-2), with 3-5 chambers and proloculus about 50 microns in size on the average,
are less common here than the latter, with depressed umbilical masses (pI. 40: 5-6),7-8 chambers,
and proloculus about 30 microns in size.

Single equatorial sections (pI. 40: 8, 10), clearly showing internal structure of test, fully
confirm assignment of that species to Ophthalmidium KUBLER and ZWINGLI.

Occurrence. - West Carpathians (Velka Fatra Mts. , section: 1 - Rubaii Skala; Tatra
Mts., sections: 17 - Velka Furkaska Mt., 18 - Lejowa Valley I, 20-21 - Strazyska Valley
I and II) ; Hettangian - ?Sinemurian (leischneri and walfordi Zone).

This species was reported from the Lower Lias of Northern Limestone Alps (LEISCHNER
1960, substratum of the Vienna Basin (KRISTAN-TOLLMANN 1962), .Haute-Savoie (ZANINEITI
1977), Southern Alps (CITA 1965, TSAMANTOURIDIS 1971), Karavanken Mts. (RAMovs and
REBEK 1970), Croatia (GusIC 1975) and from Taurus Mts. (BR()NNIMANN et al. 1970).

Ophthalmidium walfordi HXUSLER, 1887

(pl, 40 : 13-16)

1887. Ophthalmidium walfordiHXusLER : 192, pl, 6 :7-11.
1936. Ophtha/midium walfordl HXUSLER; FRANKE: 122, pl. 12: 16.
1946. Ophtha/midium walfordi HXUSLER; WOOD and BARNARD: 91, fig. 6.

Material. - Forty specimens in thin sections.
Association. - Mainly with Ophthalmidium leischneri, lnvolutina liassica, I. turgida, I. fa

rinacciae, Trocholina umbo, Nodosaria sp., and Lenticulina sp.
Description. - as given by HXUSLER (1887).

Dimensions of the test (in !lm):

diameter
thickness
diameter of the proloculus

pl, 40: 13
360
40
25

pl, 40 :14
440
50

pl. 40: 16
360

Remarks. - Ophthalmidium walfordi differs from the remammg representatives of the
genus Ophthalmidium KUBLER and ZWINGLI in specific development of the last chamber. The
chamber is straight and markedly diverges from the planispiral part of the test (pI. 40: 16), .
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and its length is most equal to diameter of the planispiral part (pI. 40:13-15). The recorded
number of cfiambers ranges from seven to eight.

A characteristic final chamber, initiating the development of the linear series of chambers,
suggests attachment of that species to foreign bodies. during its life.

Occurrence. -West · Carpathians (Tatra Mts. , sections: 17 - Velka Furkaska Mt.,
18 - Lejowa Valley I, 20-21 - Strazyska Valley I and 11): Hettangian - ?Sinemurian (lei
schneri and walfordi Zone).

Hitherto known from the Lias of the epicontinental basin of north-western Europe (ISSLER
1908, FRANKE 1936, WOOD and BARNARD 1946). This is the first record of that species not only
from the Carpathians but from the whole Tethys Realm.

Ophthalmidium sp.

(pl, 37: 13-14)

Material. - Seven specimens in thin sections.
Association. - Glomospira sp. , Trochammina alpina, "Tetrataxis" injlata and Triasina

hantkeni.
Description. - Test lenticular in outline in axia l sections (pI. 37: 13-14), somewhat elongate,

with well-marked neck. Chambers, 5-7 in number, spirally coiled; the last two chambers com
prise a major part of the test, forming the outer whorl. Proloculus circular, located in the
center of the test. Aperture terminal, with distinct prominent lip. Variability in size of indi
viduals is fairly high.
Dimensions of the test (in (lom):

diameter
thickness
diameter of the proloculus

pI. 37: 13
200
70
30

pI. 37: 14
490
180

Remarks. - Test outline and internal structure match well the diagnosis of the genus
Ophthalmidium. However, the specimens are poorly preserved, sections innumerous, and varia-
bility in size is fairly high which makes specific identification hazardous. .

Occurrence. - West Carpathians (Tatra Mts., sections: 17 - Velka Furkaska Mt.,
26 - Chocholowska Valley): Rhaetian (friedli and hantkeni Zone, the conodont posthernsteini
Zone).

Suborder Involutinina HOHENEGGER and PlLLER, 1977
Superfamily Involutinacea BUrsCHLI, 1880

Family Involutinidae BUTSCHLI, 1880
Genus Aulotortus WEYNSCHENK, 1956

Aulotortus gaschei (KOEHN-ZANINl:TII and BRONNIMANN, 1968)
(pI. 32:9-16)

1968. AnguIodlscus? gaschei KoEHN-ZANlNETTI and BR6NN1MANN: 74, pl. 1:A-F, pI. 2:A-F, fig. 3.
1976. lnvolutina gaschel (KOI!HN,ZANINElTJ and BR6NNIMANN); ZANINE1TI: IS9, pi. 9:13-1S (with synonymy).
1978. AuJotorius frkdli (KIusTAN-ToLLMANN); Pn.uR:' SS, pl. 8:3-8, pi. 9: 1-16. .

Material. - About 200 specimens in thin sections.
Association. - Most often with involutinids (Aulotortus sinuosus, A. tenuis, A. tumidus,

A. communis, Auloconus permodiscoides, Triasina hantkeni, T. oberhauseri); and sometimes
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with Glomospira sinensis, Glomospirella friedli, G. parallela, Tolypammina gregaria, Trocham
mina alpina, "Tetrataxis" inflata, Agathammina austroalpina and "Frondicularia woodwardi".

Description. - as given by KOEHN-ZANlNETII and BRONNIMANN (1968) and ZANINETII
(1976).
Dimensions of the test (in (lm):

diameter
thickness

pl. 32 :9 pl, 32:13
440 760
260

pl, 32: 16
720
480

Remarks. - A . gaschei appears to be a homeomorph of Glomospirella friedli (comp.
p. 145) differing from the latter by streptospiral coi ling of the first 6-8 whorls (pI. 32: 9-16)
which are obscured by the outer, planispirally coiled whorls. It differs clearly from G. friedli
in the presence of umbilical masses and somewhat in test size (about 700 (lm and 500 (lm on
the average, respectively). Moreover, the representatives of A. gaschei studied are characterized
by calcareous wall sometimes displaying perforation (pI. 32: 9-10). Aulotortus gaschei differs
from its direct ancestor, A. praegaschei KOEHN-ZANINETII, known from the Ladinian-Carnian,
in planispirally coiled outer whorls.

Occurrence. - West Carpathians (Nizke Tatry Mts., section: 25 - Hybe): Norian
(oberhauseri Zone); Strazovska hornatina Mts., sections: 6 - Hireska, 22:'- Norovica Mt.,
24 - Tfstie; Mala Fatra Mts., sections: 8 - Siroka Valley, 9 - Sucha Valley, 10 - Slo
vianska Valley; Velka Fatra Mts., sections: 12 - Krizna Valley, 14 - Raztoky; Nizke Tatry
Mts., section: 25 - Hybe; Tatra Mts., section: 16 - Bobrovcek -Hradky, 17 - Velka Furka
ska Mt., 18 - Lejowa Valley 1,26 - Chocholowska Valley, 28 - Lejowa Valley 11; Slovenske
rudohorie Mts., section: 30 - Skalka; Slovensky kr as, section: 32 - Bleskovy prameii):
Rhaetian (friedli and hantkeni Zone; the conodont posthemsteini Zone).

This species was also fairly often reported from the Norian-Rhaetian sequences of Northern
Limestone Alps (KOEHN-ZANlNETII and BRONNIMANN 1968, HOHENEGGER and LoBITZER
1971, PILLER 1978, SCHAFER 1979), Dolomites (CROS and NEUMANN 1964), Croatia (GUSIC
1975), Dinaric Alps (PANTIC-PRODANOVIC 1975), Prokletije Mts. (PANTIC 1974), Stara Planina
MtS.(UROSEVIC and ANDELKOVIC 1970), Taygete Mts in Greece (ZANINETfI and THIEBAULT
1975), Caucasus Mts. (EFIMOVA 1974), Taurus Mts. (BRONNIMANN et al. 1970), Wardak Mts.
of Afganistan (LYS and MARIN 1973), Kyaukme-Longtawkno area in Burma (BRONNlMANN
et al. 1975) and Kodiang Limestone Formation in Malaysia (GAZDZICKI and SMIT 1977). .

Genus Involutina TERQUEM, 1862
Ittvolutina liassica (JONES, 1853)

(pl . 29:1 ; pl, 38 :1-12, 15)

1853. Nummulites'l Iiassicus JaNES: 275.
1961. Involutina liassica (JaNES); MISIK: 179, pl, 29:1-2.
1969. Involutina liassica (JaNES); KaEHN-ZANINETII:· 82, figs 22-24 (with synonymy).
1978. Involutina liassica (JaNES); PILLER: 65, pl, Il:1"':'9.

MateriaI.",-:- ·OVer 100·.specimens .in' thin '. sections .
...A~:ciation~ ~ jnviJluti1ifl .ti,:"gfdiiJJarin~~ciae, Tro?iWlinaiinibo, OphilialmfdlUmleischneri,

O. walfordi, Planiinvoluta carinata, Trochammina sp, and nodosariids.(Astacolus, Frondicularia,
Lenticulina and Nodosaria).

Descriptlonrv-- as given by KOEHN-ZANINETII (1969) and .PILLER· (1918)"
Dimensions 'of the test (in ' (lm):
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diameter
thickness
diameter of the proloculus

pl. 38: 1
520
190
60

pI. 38:5
650
280
120

pl, 38: 15
580
260

70

Remarks. - I. liassica is characterized by umbilical masses composed of numerous pillars
(pI. 38: 7-8). The appearance of pillars is a new element in evolution of Involutinidae, typical
of the so-called "post-Tri assic" involutinids. The dimorphism is clearly marked in this species.
Megalospheric forms (pI. 38: 5, 15) are characterized by large proloculus (about 100 [Lm in
diameter) and, usually, three whorls, and the microspheric - by almost twice smaller prolo
culus (about 60 [Lm in diameter) and up to 6 whorls. This species was previously recorded in
the Lias of the West Carpathians by MISIK (1961). It should be noted, however, that the form
figured as Involutina cf. liassica from Dachstein Limestone of Muranska planina by MISIK
(1961, pI. 30:2) does not display features typical of this species (e.g. pillars are almost completely
missing) and it most probably represent Aulotortus communis (KRISTAN).

Occurrence. - West Carpathians (Velka Fatra Mts., section: 1 - Rubaii Skala; Tatra
Mts., sections: 17 - Velka Furkaska Mt., 20-21 - Strazyska Valley I and II): Hettangian
?Sinemurian (leischneri and walfordi Zone).

It is known also from the Rhaetian of Hohen Wand and Fischerwiese in Austria (KRISTAN
1957, KRISTAN-ToLLMANN 1964) and fairly often from the Lias of Eastern, Western and Southern
Alps (LEISCHNER 1961, KRISTAN-TbLLMANN 1962, CITA 1965, FABRICIUS 1966, PAPP and TUR
NOVSKY 1970, COUSIN and NEUMANN 1971, ZANINETTI 1977, PILLER 1978); Apennines (FARI
NACCI and RAoOICIC 1964), Karawanken Mts. (RAMOVS and REBEK 1970), Croatia (GUSIC
1975), Dinaric Alps (RAoOICIC 1966), Tunisia (BISMUTH et al. 1967), Taurus Mts. (BR5NNI
MANN et al. 1970), Western Highlands of Papua New Guinea (HAlo 1979) and from epicontinen
tal basin of north-western Europe (FRANKE 1936, DREXLER 1958, BROUWER 1969 and SCHLOZ
1972).

Genus Triasina MAJZON, 1954
Triasina hantkeni MAJZON, 1954

(pl. 27:2; pl, 28:2; pl, 30:2-6; pl, 25:7-17)

1954. Triasina hantkeni MAJZON: 245, pl. 1:1-2, pl. 2:3-5, pl, 3:6.
1954. Triasina hantkeni var, elliptlca MAJZON: 245, pl. 3:7.
1976. Triasina hantkeni MAJZON; ZANINETIl: 172, pl, 15:2-3 (with synonymy).
1978. Triasina hantkeni MAJZON; PILLER : 70, pl. 15:1-15 (with synonymy).

' . ~ .

diameter
diameter of the proloculus

Material. - Over 1000 specimens in thin sections; locally forming very large, rock-forming
accumulations.

Association. - Most often with involutinids (Auloconus permodiscoides, Aulotortus com
munis, A. gaschei, A. impressus, A. pragsoides, A. sinuosus, A. tenuis and A. tumidus); also with
Glomospira sinensis, Glomospirella jriedli,Glomospirella parallela, Tolypammina gregaria,
"Tetrataxis" inflata, Ophthalmidium sp., "Frondicularia woodwardi", Nodosaria sp. and Di
plotremina sp.

Description. - as given by MAJZON .(1954) and PILLER (1978).
Dimensions of the test (inprn):

pl. 35: 10 pI. 35: 12 pI. 35: 14
760 1,000 1,500

90
, _ _ , . , _ _ ,, ~, _ - . . . .• ••••_.• 0. . • ' "

Remarks. - Triasina hantkeni is a well knowspecies which makes it easy to be identifies
in . thin sections. It is primarilycharacterized by segmentation of.deuteroloculus, .well visible
in sections (pI. 35:9-12). The segmentation of deuteroloculus is a new element in evolution of
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Late Triassic involutinids. About 7 to 8 whorls were recorded. T. hantkeni was previously re
ported from the West Carpathians by SALAJ et al. (1967) and GAZDZICKI (1970).

Occurrence. - West Carpathians (Strazovska hornatina Mts., sections: 22 - Norovica
Mt., 24 - Tfstie; Mala Fatra Mts., sections: 9 - Sucha Valley, 15 - Zazrivska Valley; '
Velka Fatra Mts., sections: 11 - Dedosova Valley, 12 - Krizna Valley, 13 - Belianska
Valley; Tatra Mts., sections: 17 - Velka Furkaska Mt., 18 - Lejowa Valley I, 26:- Cho
cholowska Valley, 27 - Wielka Sucha Valley, 28 - Lejowa Valley 11; Slovenske rudohorie
Mts., section: 30 - Skalka; Slovensky kras, section: 32 - Bleskovy prameii): Rhaetian
(friedli and hantkeni Zone; the conodont posthernsteini Zone).

This species is also known from the Rhaetian (the ammonoid haueri and marshi Zones;
the conodont posthernsteini Zone) of Bakony Forest, Gerecse Mts and Vertes Mts (MAJZON
1954), Lower Austria (OBERHAUSER and PL()CHINGER 1968, KRISTAN-ToLLMANN 1970, PAPP
and TURNOVSKY 1970), Northern Limestone Alps (HAGN 1955, OBERHAUSER 1964, FABRICIUS
1966, TOLLMANN 1976, HOHENEGGER and PILLER 1977b, SCHAFER and SENOWBARI-DARYAN
1978, PILLER 1978, SCHAFER 1979), Lombardian Alps (WIDEMAYER 1963), Dolomites (CROS
and NEUMANN 1964, BOSELLINI and BROGLIO LoRIGA 1965), Northern Italy (ANONYMOUS,
1959, FUGANTI and MOSNA 1966), Dinaric Alps (PANTIC and RAMPNOUX 1972, PANTIC
-PRODANOVIC 1975), Croatia (GUSIC 1975), Stara Planina Mts. (UROSEVIC and ANDELKOVIC
1970), Eastern Hellenic Zone (CHRISTODOULOU and TSAILA-MoNOPOLIS 1972), Rif Mts. (RA
OULT 1962), Eastern Atlas Mts. (SALAJ and STRANIK 1970), Taurus Mts (zANINETIl 1976),
Sichuan of China (HE YAN 1980), and Calamian Islands, Philippines (FONTAINE et al. 1979).

Triasina oberhauseri KOEHN-ZANINETTI and BR()NNlMANN, 1968
(fig. 21a, b)

1968. Triasina oberhauseri KOEHN-ZANINE1T1 and BRONNIMANN: I, pl, 1: 1-2, fig. 1.
1976. Triasina oberhauseri KOEHN-ZANINE1T1 and BRONNIMANN; ZANINE1TI: 173, pl, 14: 23, pl. 15:1 (with synonymy).
1979. Triasina oberhauseri KOEHN-ZANlNETrI and BRONNIMANN; GAZDZICKI et al. 1979a: pl, 1: 9.

Material. - Five specimens in thin sections.
Association. - ,Co-occurring with Aulotortus communis, A. gaschei, A. sinuosus, A. tumidus,

Auloconus permodiscoides, Tolypammina gregaria and Nodosaria sp.
Description. - as given by KOEHN-ZANINETTI~and~BR()NNlMANN (1968).

a

O.5mm

Fig. 21'
Triastna oberhauseri KOEHN-ZANlNETTI and BRONNlMANN, subaxlal sections. Hybe (section 25, sample 8). Lowermost

part of Hybe Beds. Norian (Scvatian). ZPAL F. XXVIII/2S-8.
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Dimensions of test (in (Lm):
fig. 21a

diameter 440
thickness 320

fig. 21b
360
280

Remarks. - The tests of Triasina oberhauseri (fig. 21a, b) studied are almost identical
with representatives of this species from the Upper Norian of Northern Limestone Alps (KOEHN
ZANINETI1 and BRONNIMANN 1968, fig. 1). The Carpathian specimens are characterized by
3-5 whorls and an underdeveloped segmentation of deuteroloculus best visible in the case
of the last whorls.

It is worth to note that Triasina oberhauseri, first described by KOEHN-ZANINETII and
BRONNIMANN (1968), .represents a transitional form between involutinid Aulotortus pragsoides
and Triasina hantkeni, the existence of which has been earlier inferred by OBERHAUSER (1964,
fig. 1) in this theoretical analysis. It should be also noted here that the existence of such transi
tional form gives support to the allocation of Triasina in the family Involutinidae BUTSCHLI.
The form recently described and figured as Triasina hantkeni MAJZON from the Upper Norian
("Maantang" Formation) of Sichuan (China) by HE YAN (1980, pI. 73: 11), displays under
developed segmentation of deuteroloculus, so it is assigned here to Triasina oberhauseri KOEHN
ZANINETII and BRONNIMANN, 1968.

Occurrence. - West Carpathians (Nizke Tatry Mts ., section: 25 - Hybe) ; Upper Norian
(Sevatian) (oberhauseri Zone).

T. oberhauseri is also known from the Norian of Bakony Forest (GAZDZICKI unpublished),
Caucasus Mts. (EFIMOVA 1974) and from the Upper Norian of Northern Limestone Alps
(KOEHN-ZANINETII and BRONNIMANN 1968, KOEHN-ZANINETII 1969), Taurus Mts. (BRONNIMANN
et al. 1970) and Sichuan province of China (HE YAN 1980).

Genus Auloconus PILLER, 1978
Auloconus permodiscoides (OBERHAUSER, 1964)

(pl, 30:2; pl, 35: 1-6)

1964. Trocholina permodiscoides OBERHAUSER: 207, pl. 2: 13-15, 18, 20, 22; pl, 3:1.
1976. Trocholina permodiscoides OBERHAUSER; ZANINETrI: 178, pl. 10: pl, 12:9-11 (with synonymy).
1978. Auloconus permodiscoides (OBERHAUSER); PILLER: 74, pl, 20:1-8 (with synonymy).

Material. -:- Over 200 well preserved specimens in thin sections.
Association. - Commonly with Triasina hantkeni, Aulotortus sinuosus, A . communis,

A. gaschei, A. impressus, A. tumidus, A. tenuis, Tolypammina gregaria; sometimes with Glo
mospira sp., Glomospirella friedli, G. ,parallela, "Tetrataxis" inflata, Ophthalmidium sp., and

. "Frondicularia woodwardi".
Description. - as given by OBERHAUSER (1964) and PILLER (1978).

Dimensions of the test {in (Lm):

diameter of the base
height

pl, 35: 1
560
280

pl, 35:4
840
560

pl, 35:5
760
680

Remarks. - The specimens studied are characterized by conical shape with rounded
apical part and elongate base in axial (vertical) sections (pI. 35: 1-6). Trochospiral coiling;
number of whorls usually ranging from 6 to 8. These features, along with the lack of pillars,
well match the diagnosis of Auloconus permodiscoides. One of the specimens figured (pI. 35: 3),
displaying not more than three whorls , may represent a megalospheric form. Some of the speci
mens studied are low-trochospirally coiled, except for planispiral coiling of first 2-3 whorls
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(pI. 35: I). Such features bring them closer to the genus Aulotortus. This gives support to the
interpretation of trocholinids as trochospirally coiled involutinids (see OBERHAUSER 1964,
KOEHN-ZANINETII 1969, and GUSH: 1975).

Occurrence. - West Carpathians (Nizke Tatry Mts., section: 25 - Hybe): Norian (ober
hauseri Zone); Strazovska hornatina Mts., sections: 6 - Hireska, 22 - Norovica Mt., 24
Tfstie; Mala Fatra Mts., section: 9 - Sucha Valley; Velka Fatra -Mts., sections: 12 - Krizna
Valley, 13 - Belianska Valley; Nizke Tatry Mts., section: 25 - Hybe; Tatra Mts., sections:
17 - Velka Furkaska Mt., 18 - Lejowa Valley I, 26 - Chocholowska Valley, 28 - Lejowa
Valley 11; Slovenske rudohorie Mts., section: 30 - Skalka): Rhaetian (friedli and hantkeni
Zone; the conodont posthernsteini Zone).

A. permodiscoides is also known from the Norian-Rhaetian strata of Northern Limestone
Alps (OBERHAUSER 1964, KOEHN-ZANlNETII 1969, PILLER 1978, SCHAFER 1979), Dolomites
(BOSELLINI and BROGLIO LoRIGA 1965), Croatia (GuslcI975), Dinaric Alps (PANTIC and RAMP
NOUX 1972, PANTIC-PRODANOYICI975), Taygete Mts. in Greece (ZANINETTland THIEBAULT 1975),
Taurus Mts. (BRONNIMANN et ..al. 1970), Caucasus Mts. (EFIMOYA 1974), Kuh-e-Nayband
Mts. in Iran (ZANlNETTI and BRONNlMANN 1974), Kyaukme-Longtawkno area in Burma (BRO
NNIMANN et al. 1975), Yunnan and Sichuan provinces of China (Ho YEN and Hu LAN-YING
1977, HE YAN 1980).

Genus Troeholina PAALZOY, 1922
Troeholina umbo FRENTZEN, 1941

(pl. 39:3~)

1941. Trocholina umbo FRENTZEN: 306, pl. 1: 12.
1941. Trocholina granosa FRENTZEN: 304, pl. 1: 11.
1978. Trocholina umbo FRENTZEN; PILLER: 81, pl. 20:9-11, 13-14, 16-17 (with synonymy).

Material. - Twenty specimens in thin sections.
Association. - Commonly with Involutina liassica, I. turgida, I. farinacciae, Ophthalmi

dium leischneri, O. walfordi, Nodosaria sp., Astaeolus sp., and Lenticulina sp.
Description. - as given by FRENTZEN (1941) and PILLER (1978).

Dimensions of the test (in (Lm):

diameter of the base
height

pl, 39:3
300
130

pI. 39:4
280
120

Remarks. - The specimens studied are characterized by a conical shape with markedly
rounded apical part in axial (vertical) sections (pI. 39: 3-4), deuteroloculus markedly semitubu
lar in shape (pI. 39: 3), trochospiral coiling and a number of discernible whorls equalling ~6.

so they fully match the diagnosis of Trocholina umbo.
Occurrence. - West Carpathians (Velka Fatra Mts., section: 1 - Rubaii Skala; Tatra

Mts., sections: 17 - Velka Furkaska Mt. , 20-21 - Strazyska Valley I and 11): Hettangian
?Sinemurian (leisehneri and walfordi Zone).

T. umbo was reporter from a pebble of Lias limestone from conglomerates of the Santo
nian-Campanian age of Slovakia (SAMUEL et al. 1972). It is also known from the Lias of Eastern
and Western Alps (LEISCHNER 1961, KRISTAN-ToLLMANN 1962, PAPP and, TURNOYSKY 1970,
TOLLMANN 1976, ZANINETTI 1977, PILLER 1978), Apennines (FARINACCI 1967), Karavenken
Mts. (RAMoys and KRISTAN-ToLLMANN 1967), Dinaric Alps RAoOICIC 1966), Croatia (GUSIC
1975), and from the epicontinental basin of the north-western Europe (BROUWER 1969, SCHLOZ
1972).
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Trocholina turris FRENTZEN, 1941
(pI. 39:7)

1941. Trocholina turris FRENTZEN: 306, pl, 1: 13.
1975. Trocholina turris FRENTZEN; GU~I(:: 25, pl. 8:1-7 (with synonymy).
1978. Trocholina turris FRENTZEN; PILLER: 83, pl, 20: 12, IS, 16 (with synonymy).
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Material. - Four poorly preserved specimens in thin sections.
Association. - Nodosaria sp., Lenticulina sp., Astacolus sp., and Ophthalmidium sp.
Description. - as given by FRENTZEN (1941) and PILLER (1978).

Dimensions of the test (in um):

diameter of the base
height

pl. 39:7
200
160

Remarks. - T. turris was identified is single subaxial and oblique sections only. The pre
servation is unsatisfactory because of an advanced recrystallization (sparitization) of tests
but, nevertheless, high trochospiral coiling (pI. 39: 7), and whorl number equalling 6-8 make
the assignment of the specimens to T. turris possible. This species was hitherto unknown from
the Carpathians.

Occurrence. - West Carpathians (Slovensky has, section: 32 - Bleskovy prameii):
Pliensbachian.

It is also known from the Lias of Eastern, Western and Southern Alps (KRISTAN-TOL
LMANN 1962, PAPP and TUROVSKY 1970, COUSIN and NEUMANN 1971, TOLLMANN 1976, ZA
NINETTI 1976, 1977a; PILLER 1978), Karavanken Mts . (RAMovs and REBEK 1970), Croatia (GUSI<~

1975), Dinaric Alps (RADOICIC 1966), Taurus Mts . (BRONNIMANN et al. 1970), and also from
the epicontinental basin of the north-western Europe (FRENTZEN 1941).

Family Planispirillinidae PlLLER, 1978
Genus Semiinvoluta KIuSTAN, 1957

Semiinvoluta sp.
(pI. 39: 1)

Material. - Two specimens in thin sections.
Association. - Nodosaria sp., Lenticulina sp., Geinitzinita sp., and Ophthalmidium sp.
Description. - Test consisting of proloculus and planispirally coiled deuteroloculus with

umbilical depression on one side. In axial (vertical) sections (pI. 39: 1), whorls are symmetrically
crescent, with rounded ends. Number of whorls ranges from 4 to 5. Wall calcareous.
Dimensions of the test (in (.Lm):

diameter
maximum thickness

pl, 39:1
360
130

Remarks. - The form stud ied is most close to Semiinvoluta sp. -2 described by GUSIC
(1975, pI. 11:1-3) from the Lias of Medvednica Mt., Northern Croatia.

Occurrence. - West Carpathians (Slovensky kras, section: 32 - Bleskovy pramen):
Pliensbachian.
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EXPLANATION OF PLATES 27-41

PLATE 27

1. Abundant foraminifers Glomospirella friedli KRLSTAN-ToLLMANN in coral-crinoid-brachiopod biomicrite. Tatra Mts.,
Lejowa Valley I (section 18, sample 49); Fatra Formation, upper biostrome; Rhaetian, ZPAL F. XXVIII/18-49.
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2. Foraminifer biosparite with Triasina hantkeni Majzon, Tatra Mts., Velka Furkaska Mt. (section 17, sample 338);
Fatra Formation, lower biostrome; Rhaetian. ZPAL F. XXVIII/I 7-338 .

3. Biosparrudite composed of pelecypod and gastropod debris with onkolitic envelopes and sessile foraminifers Toly
pammina gregaria Wendt, Velka Fatra Mts., Dedosova Valley (section 11,sample 3); Fatra Formation, lower biostrome,
GUSAV 268/3.

All x 10

PLATE 28

1. Numerous foraminifers Glomospirel/a jriedli KRISTAN-ToLLMANN in crinoid-brachiopod-pelecypod biosparite. Stra
zovska hornatina Mts., Norovica Mt. (section 22, sample 25); Norovica Formation, Mojtin Limestone Member;
Rhaetian, GUSAV N/25.

2. Foraminifer assemblage enclosing Triasina hantkeni MAJZON, Aulotortus sinuosus WEYNSCHENK, A. tumidus (KRISTAN
TOLLMANN), A . gaschei (KOEHN-ZANINETfI and BRONNIMANN) and Auloconus permodiscoides (OBERHAUSER) in bra
chiopod-crinoid biosparite containing bioclass with onkolitic crusts. Tatra Mts., Lejova Valley I (section 28, sample
13); Norovica Formation, Mojtin Limestone Member ; Rhaetian. ZPAL F. XXVIII /28-13.

3. Biosparrudite composed of pelecypod and gastropod debris with onkolitic crusts ; ooids and rare foraminifers Aulo
tortus sinuosus WEYNSCHENK, "Tetrataxis" infiata KRISTAN and Ophthalmidium sp. are also visible. Slovenske rudo
horie Mts. (Muranska planina), Skalka (locality 30, sample 1); Dachstcin Limestone; Rhaetian. ZPAL F. XXVIII/3D-I.

All x 10

PLATE 29

1. Foraminifer assemblage enclosing Involutina liassica (JONES), Nodosa ria sp., Frondicularia sp., Astacolus sp., Lenticu
lina sp, and Ophthalmidium sp, seen in crinoid biomicrite. Velka Fatra Mts., Rtiban Skala (locality I, sample 9718)
Lias of the Tatricum in the Velka Fatra Mts., Sinemurian. PFUK 9719.

2. Crinoid-gastropod biopelmicrite with foraminifers Ophthalmidium leischneri (KRISTAN-ToLLMANN), Involutina liassica
(JONES), Involutina jarinacciae BRONNIMANN and KOiHN-ZANINETTI, Nodosaria sp, and Lenticulina sp. Tatra Mts.,
Strazyska Valley I (section 20, sample S2.); Kopieniec Formation, lower limestones; Hettangian -? Sinemurian.
ZPAL F. XXVIII/2D-Su'

3. Crinoid biomicrite with rare foraminifers Nodosaria sp. and Lenticulina sp. Slovensky kras, Bleskovy prameri (section
32, sample BP-2); Lias of the Silicicum in the Slovensky kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2.

All x 10

PLATE 30

1. Strongly recrystallized tests of Aulotortus tumidus (KRISTAN-ToLLMANN). Velka Fatra Mts., Dedosova Valley (section
11, sample 8); Fatra Formation, lower biostrome; Rhaetian. GUSAV 268/8.

2. Obliteration of internal structure through recrystallization in Triasina hantkeni MAIZON, Aulotortus sinuosus WEYN
SCHENK and Auloconus permodiscoides (OOERHAUSBR). Strazovska hornatina Mts., Trstie (section 24, sample 23); Mo
rovica Formation, Mojtin Limestone Member; Rhaetian. GUSAV T/23.

3. Various stages of progressing recrystallization (sparrytization) of Triasina hantkeni MAJZON tests. Tatra Mts., Lejowa
Valley (section 18, sample 17/; Fatra Formation, lower biostrome; Rhaetian. ZPAL F. XXVIII/18-17.

4. Tests of foraminifers Triasina hantkeni MAJZON with oolitic coatings (arrowed) in bioosparite. Strazovska hornatina
Mts ., Norovica Mt. (section 22, sample 15); Norovica Formation, Mojtin Limestone Member; Rhaetian. GUSAV
N/15.
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5. Numerous test of foraminifers Triasina hantkeni MAJZON with onkolitic envelopes (arrowed). West Tatra Mts., Velka
Furkaska Mt. (section 17, sample 338); Fatra Formation, lower biostrome; Rhaetian. ZPAL F. XXVIII/17-338.

6. Compactional deformation of Triasina hantkeni MAJZON tests (arrowed) in marly limestone. Tatra Mts., Wielka Sucha
Valley (locality 27, sample 2); Norovica Formation, Mojtiii Limestone Member; Rhaetian. ZPAL F. XXVIII/27-2.

All x 10

PLATE 31

1. G/omospirella pokornyi (SALAJ) in pelecypod-crinoid biomicrite. Stefansky flab (section 19, sample 10). Fatra
Formation. Rhaetian. PFUK 298/10. x 30.

2. G/omospirella pokornyi (SALAJ), subaxial section. Stefansky flab (section 19, sample 10). Fatra Formation. Rhaetian.
PFUK 298/10. x 80.

3. Ammodiscus mu/tivo/utus REITLINGER with oolitic envelopes, axial section. Hireska (section 6, sample 24). Fatra
Formation. Rhaetian . GUSAV 119/24. x 80.

4. G/omospirella pokornyi (SALAJ), axial section . Trstie (section 24, sample 20). Norovica Formation . Rhaetian.
GUSAV T/20. x 80.

5. G/omospirella pokornyi (SALAJ), equatorial section. Stefansky flab (section 19, sample 10). Fatra Formation.
Rhaetian. PFUK 298/10. x 80.

6. G/omospirella sp., axial section. Trstie (section 24, sample 15). Norovica Formation. Rhaetian. GUSAV T/15. x 90.
7. Glomospirella expansa KRISTAN-ToLLMANN, axial section. Chocholowska Valley (section 26, sample 14a). Noro

vica Formation. Rhaetian. ZPAL F. XXVIII/26-14a. x 80.
8. G/omospirella expansa KRISTAN-ToLLMANN, axial section. Velka Furkaska Mt . (section 17, sample 389). Fatra

Formation. Rhaetian. PFUK 352/389. x 80.
9. Foraminifer biopelsparite with numerous G/omospira and G/omospirella. Hireska (section 6, sample 23). Fatra

Formation. Rhaetian. GUSAV 119/23. x 30.
10. G/omospira sp, Hireska (section 6, sample 23), Fatra Formation. Rhaetian. GUSAV 119/23. x 160.

11-13. G/omospirella faci/is Ho, 11 - axial section, 12 - oblique section, 13 - equatorial section. Hireska (section
6, sample 23). Fatra Formation. Rhaetian. GUSAV 119/23. x 160.

14. G/omospira sinensis Ho. Przyslop Mietusi (section 29, sample 5). Norovica Formation. Rhaetian. ZPAL F. XXVIII/
29-5. x 180.

15. G/omospira sinensis Ho . Lejowa Valley II (section 28, sample 13). Norovica Formation. Rhaetian. ZPAL F. XXVIII
/28-13. x 180.

16. G/omospirella shengi Ho. Velka Furkaska Mt. (section 17, sample 344). Fatra Formation. Rhaetian. PFUK 352/
344. x 180.

PLATE 32

1. Foraminifer biomicrite with G/omospirella friedli KRISTAN-ToLLMANN. Lejowa Valley I (section 18, sample 49).
Fatra Formation. Rhaetian. ZPAL F. XXVIII/18-49. x 30.

2-4. G/omospirellafriedli KRISTAN-ToLLMANN; 2 - equatorial section, 3 - axial and equatorial sections, 4 - oblique
section. Lejowa Valley I (section 18, sample 49). Fatra Formation. Rhaetian. ZPAL F. XXVIII/18-49. x 80.

5. Glomospirella friedli KRISTAN-ToLLMANN, oblique section. Siroka Valley (section 8, sample 13). Fatra Formation.
Rhaetian. GUSAV 062/13. x 110

6. G/omospirella fried/iKRlsTAN-ToLLMANN, oblique section. Norovica Mt. (section 22, sample 25). Norovica For
mation. Rhaetian. GUSAV N/25. x 80.

7-8. G/omospirella sp., oblique sections. Norovica Mt. (sections 22, sample 24). Norovica Formation. Rhaetian. GUSAV
N/24. x 80. ..

9-10. Au/otortus gaschei (KOEHN-ZANINETTI and BR~NNIMANN), 9 - axial section, 10 - subaxial section. Velka Fur
kaska Mt. (section 17, sample 392). Fatra Formation. Rhaetian. ZPAL F. XXVIII/17-392x 80.

u·
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11. Aulotortus gaschei (KOEHN-ZANINETI I and BR5NNIMANN), oblique section. Chocholowska Valley (locality 26,
sample 11-5). Norovica Formation. Rhaetian . ZPAL F. XXVIII/26-11-5. x 50.

12-14. Aulotortus gaschei (KOEHN-ZANINETII and BR5NNIMANN), J2 - equato rial section, 13-14 - subequatorial
sections. Lejowa Valley 11 (section 28, sample 13). Norovica Formation. Rhaetian. ZPAL F. XXVIII/28-13. x 50.

15. Aulotortus gaschei (KOEHN-ZANINETII and BR5NNIMANN), subaxial section. Chocholowska Valley (locality 26,
sample 11-5). Norovica Formation. Rhaetian. ZPAL F. XXVIlI /26-11-5. x 50.

16. Aulotortus gaschei (KOEHN-ZANINETII and BR5NNIMANN), subaxiaI section. Lejowa Valley I (section 18, sample
38). Fatra Formation. Rhaetian. ZPAL F. XXVIII/ I8- 38. x 60.

PLATE 33

1. Aulotortus communis (KRISTAN), axial section . Lejova Valley 11 (section 28, sample 13). Norovica Formatio n.
Rhaetian. ZPAL F. XXVIII/28-13 . x 60.

2. Aulotortus sp., subaxial section. Chocholowska Valley (locality 26, sample 11-5). Norovica Formation. Rhaetian.
ZPAL F. XXVIII/26-11-5. x 50.

3. Aulotortus tumidus (KRISTAN-ToLI MANN), subaxial section. Chocholowska 'Valley (locality 26, sample 11-5). No
rovica Form ation. Rhaetian , ZPAL F. XXVIII /26-11-5. x 35.

4-5 . Aulotortus tumidus (KRISTAN-ToLLMANN), 4 - axial section, 5 - oblique section. Lejowa Valley 11 (section 28,
sample 13). Norovi ca Formation. Rhaetian . ZPAL F. XXVIII /28-13. 4 x 75, 5 x 40.

6. Aulotortus tumidus (KRISTAN-ToLLMANN), axial section. Lejowa Valley 11(section 18, sample 12). Norovica Forma
tion . Rhaetian. ZPAL F. XXVIlI/28- 12. x 65.

7. Aulotortus tumidus (KRISTAN-ToLLMANN), subaxial section. Sucha Valley (section 9, sample 2). Fatra Formation.
Rhaetian . GUSA V 088/2. x 50.

8. Aulotortus tumidus (KRISTAN-ToLLMANN), subaxial section. Siroka Valley (section 8, sample 5). Fatra Formati on
Rhaetian. GUSAV 062/5. x 65.

9. Aulotortus tenuis (KRISTAN), axial section. Lejowa Valley 11 (section 28, sample 13). Norovica Formation. Rhaetian.
ZPAL F. XXVIII /28-13 . x 65.

10. Aulotortus tenuis (KRISTAN), axial section. Velka Furkaska Mt. (section 17, sample 392). Fatra Formation. Rhaetian.
ZPAL F. XXVIII /17-392. x 75.

11. Aulotortus tenuis (KRISTAN), axial section. Trstie (section 24, sample 21). Norovica Formation. Rhaetian, GUSAV
T/21. x 50.

12. ?Semiimooluta sp., axial section. Velka Furkaska Mt. (section 17, sample 392). Fatra Formation. Rh aet ian. ZPAL
F. XXVIlI/17-3.92. x 65.

13. Aulotortus sp., subaxial section. Lejowa Valley 11 (section 28, sample 13). Norovica Formation . Rhaetian - ZPAL
F. XXVIII/28-13 . x 40.

14. Aulotortus sp., subequatorial section . Velka Furkaska Mt. (section 17, sample 392). PFUK 352/392. x 75.
15. Aulotortus sp., subaxial section. The last whorls of the test settled by Tolypammina gregaria WENDT (a rrowed).

Krizna Valley (section 12, sample 7). Fatra Formation. Rhaetian. GUSAV 253/7. x 50.
16. Aulotortus sp. with test encrusted by Girvanella. Lejowa Valley 11 (section 28, sample 13). Norovica Formation.

Rhaetian. ZPAL F. XXVIJI /28-13. x 45.

PLATE 34

1. Aulotortus cf. pragsoldes (OBERHAUSER), axial section . Test with oolitic envelopes. Norovica Mt. (section 22,
sample 19). GUSAV N/19.

2- 3. Aulotortus sinuosus WEYNSCHENK, axial sections. Chocholowska Valley (locality 26, sample 11-5). ZPAL F. XXVIII/
26-11-5.

4. Aulotortus impressus (KRISTAN-ToLLMANN), subaxia l section. Lejowa Valley II (section 28, sample 13). ZPAL
F. XXVIII/28 -13.
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5. Aulotortus sinuosus WEYNSCHENK, subaxial section. Test with onkolitic crusts. Lejowa Valley II (section 28, sample
13). ZPAL F. XXVIII/28-13.

6. Aulotortus sp., axial section . Chocholowska Valley (locality 26, sample II-5) . ZPAL F. XXVIII/26-II-5.
7-9. Aulotortus sinuosus WEYNSCHENK, subaxial sections. Chocholowska Valley (locality 26, sample II-5). ZPAL F.

XXVIII/26-11-5.
10. Aulotortus sinuosus WEYNSCHENK, oblique section. Lejowa Valley II (section 28, sample 13). ZPAL F. XXVIII/28-13.

11-12. Aulotortus sinuosus WEYNSCHENK, 11 - oblique section, 12 - subequatorial section . Chocholowska Valley (sec
tion 26, samples 6/11/ and 7/12/). ZPAL F. XXVIII/26-6 and 7.

Norovica Formation, Rhaetian
All x 40

PLATE 35

1-2. Auloconus permodiscoides (OOERHAUSER), subaxial sections. Lejowa Valley II (section 28, sample 13). Norovica
Formation. Rhaetian. ZPAL F. XXVIII/28-13. x 75.

3. Auloconus permodiscoides (OOERHAU§ER), subaxial section. Lejowa Valley (locality 28, sample II-6). Norovica
Formation. Rhaetian. ZPAL F. XXVIII/28-11-6. x 80.

4. Auloconus permodiscoides (OOERHAUSER), subaxial section . Chocholowska Valley (locality 26, sample 11-5). No
rovica Formation. Rhaetian. ZPAL F. XXVIII/26-II-5. x 50.

5. Auloconus permodiscoides (OOERHAUSER), axial section. Lejowa Valley II (section 28, sample 13). Norovica Forma
tion. Rhaetian. ZPAL F. XXVIII/28-13. x 50.

6. Auloconus permodiscoides (OOERHAUSER), axial section . Trstie (section 24, sample 25). Norovica Formation. Rhae
tian. GUSAV T/25. x 50.

7. Triasina hantkeni MAJZON. Test encrusted by Girvanella. Chocholowska Valley (locality 26, sample II-5). Norovica
Formation. Rhaetian. ZPAL F. XXVIII/26-11-5. x 50.

8. Triasina hantkeni MAJZON. Test deformed by compaction. Wielka Sucha Valley (locality 27, sample 2). Norovica
Formation. Rhaetian. ZPAL F. XXVIII/27 -2. x 40.

9. Triasina hantkeni MAJZON. Chambers of the test inhabited by sessile foraminifer Tolypammina gregaria WENDT
(arrowed). Lejowa Valley (section 28, sample 13). Norovica Formation. Rhaetian, ZPAL F. XXVIlI/28-13.
x 50.

10-15. Triasina hantkeni MAJZON, equatorial and oblique sections. Obliteration of internal structure through progressing
recrystallization of tests.
10 - Norovica Mt. (section 22, sample 13). Norovica Formation. Rhaetian. GUSAV N/13 . x 65.
11 - Chocho!owska Valley (section 26, sample Sa). Norovica Formation. Rhaetian. ZPAL F. XXVIII/26-5a.
x 75.
12 - Lejowa Valley II (locality 28, sample II-6). Norovica Formation. Rhaetian. ZPAL F. XXVIlI/28-II-6. x 50
13 - Velka Furkaska Mt . (section 17, sample 338). Fatra Formation. Rhaetian. ZPAL F. XXVIII/17-338. x 40.
14 - Norovica Mt. (section 22, sample 20). Norovica Formation. Rhaetian. GUSAV N/20. x 30.
15 - Trstie (section 24, sample 23). Norovica Formation. Rhaetian. GUSAV T/23, x 30.

PLATE 36

1. Planiinvoluta carinata LEISCHNER, vertical section. Chocholowska Valley (section 26, sample 8). Norovica Formation
Rhaetian. ZPAL F. XXVIII/26-8. x 80.

2. Tolypammina gregaria WENDT, vertical section. Hireska (section 6, sample 21). Fatra Formation. Rhaetian. GUSAV
119/21. x 80.

3. Tolypammina gregaria WENDT, vertical section. Przyslop Mietus! (section 29, sample 5). Norovica Formation. Rhaetian.
ZPAL F. XXVIII/29-5. x 55.

4. Tolypammina gregaria WENDT, vertical section . Lejowa Valley II (section 28, sample 13). Norovica Formation. Rhae
tian ZPALF. XXVill/28-13. x 75.



166 ANDRZEJ GAZDZICKI

5. Tolypammina gregaria WENDT, vertical section. Hireska (section 6, sample 21). Fatra Formation. Rhaetian. GUSAV
119/21. x 30.

6. To/ypammina gregaria WENDT, vertical section. Dedosova Valley (section 11, sample 3). Fatra Formation. Rhaetian.
GUSAV 268/3. x 35.

7. Trochammina a/pina KRISTAN-ToLlMANN, vertical section. Maly Mlynsky vrch Mt. (section 31, sample 1). Zlambach
Beds. Upper Norian (Sevatian) - Misikella hernsteini - Assemblage - Zone. ZPAL F. XXVIII/31-1. x 190.

8. Trochammina sp., vertical section. Velka Furkaska Mt. (section 17, sample 375). Fatra Formation. Rhaetian. PFUK
352/375. x 150.

9. ?Trochammina sp., transversal section. Chocholowska Valley (section 26, sample 3). Norovica Formation. Rhaetian,
ZPAL F. XXVIII/26-3. x 200.

10. "Tetrataxis" sp., transversal section. Velka Furkaska Mt. (section 17, sample 376). Fatra Formation. Rhaetian.
PFUK 352/376. x 80.

11. "Tetrataxis" inflata KRISTAN, vertical section. Velka Furkaska Mt. (section 17, sample 335). Fatra Formation. Rhaetian.
PFUK 352/335. x 80.

12. "Tetrataxis" inflata KRISTAN, vertical section. Velka Furkaska Mt. (section 17, sample 332).Fatra Formation. Rhaetian.
PFUK 352/332. x 80.

13. "Tetrataxis" sp., oblique section. Trstie (section 24, sample 4). Norovica Formation. Rhaetian. GUSAV T/4. x 100.
14. Ammobaculites sp., axial section. Bleskovy prameii (section 32, sample 166/3-D1 ) . Limestone of Bleskovy pramen,

Rhaetian . ZPAL F. XXVIII/32-l66/3 -D1 • x 60.
15. Ammobaculites cf. rhaeticus KRISTAN-ToLLMANN, section through planispiral part . Tfstie (section 24, sample M-23).

Norovica Formation. Rhaetian. GUSA V T/M-23. x 60.
16. Ammobaculites sp., axial section. Norovica Mt. (section 22, sample 21). Norovica Formation. Rhaetian. GUSAV

N/21. x 60.
17. Ammobacu/ites rhaeticus KRISTAN-ToLLMANN, axial section. Trstie (section 24, sample M-21). Norovica Formation.

Rhaetian. GUSAV T/M-21. x 50.

PLATE 37

1. Agathammina austroa/pina KRISTAN-ToLLMANN and TOLLMANN in dolomicrite . Lejowa Valley I (section 18, sample
1). Upper dolomites of Carpathian Keuper Group. Rhaetian. ZPAL F. XXVIlI/18-I. x 40.

2-4. Agathammina austroa/pina KRISTAN-ToLLMANN and TOLLMANN, oblique sections. Lejowa Valley I (section 18,
sample 1). Upper dolomites of Carpathian Keuper Group. Rhaetian. ZPAL F. XXVIII/18-I. x 130.

5. Agathammina austroa/pina KRISTAN-ToLLMANN and TOLLMANN, axial section. Palenica Lendacka Mt. (section
6, sample 3 in GAZOZICKI 1974). Fatra Formation. Upper Norian (?Sevatian). ZPAL F. XXVIII/1974:6-3.
x 110. .

6. "Frondicu/aria woodwardi" HOWCHIN, subaxial sections. Norovica Mt. (section 22, sample 17). Norovica Formation.
Rhaetian. GUSAV N/17. x 80.

7. "Frondicu/aria woodwardi" HOWCHIN, axial section. Tfstie (section 24, sample 8). Norovica Formation. Rhaetian.
GUSAV T/8. x 80.

8. Nodosaria sp., axial section. Velka Furkaska Mt. (section 18, sample 388). Fatra Formation. Rhaetian. PFUK
352/388. x 120.

9-10. Ophtha/midium carpathicum (GAZOZICKI), axial sections. Maly Mlynsky vrch Mt. (section 31, sample 4). Zlam
bach Beds. Norian (Sevatian). ZPAL F. XXVIII/3l-MWV-4. x 130.

11. Ophtha/midium cf. carpathicum (GAzoZICKI), axial section. Bleskovy prameii (section 32, sample 166/5-DJ. Lime
stone of Bleskovy pramen, Rhaetian . ZPAL F. XXVIII/32-166/5-D,. x 200.

12. Ophtha/midium martanum FARINACCI, subaxial section. Bleskovy pramen (section 32, sample 166/2). Limestone
of Bleskovy pramefi, Rhaetian. ZPAL F. XXVIII/32-166/2. x 120.

13. Ophthalmidium sp., axial section. Velka Furkaska Mt. (section 17,sample 335). Fatra Formation. Rhaetian. PFUK
352/335. x 200.

14~ Ophtha/midium sp., axial section. Chocholowska Valley (section 26, sample 8). Norovica Formation. Rhaetian.
ZPAL F. XXVIII/26-8. x 80.

15. Galeanella cf. tollmannl (KRISTAN), oblique section. Bleskovy prameii (section 32, sample 166/2). Limestone of Bles
kovy pramen. Rhaetian. ZPAL F. XXVIII/32-166/2. x 80.

16. Dip/otremina sp., subequatorial section. Chocholowska Valley (section 26,sample 12).Norovica Formation. Rhaetian,
ZPAL F. XXVIlI/26-12. x 80.
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PLATE 38

167

1-2. Involutina liassica (JONES), axial sections, microspheric forms. Rubari Skala (locality I, sample 9719). Lias of the
Tatricum in the Velka Fatra Mts. Sinemurian. PFUK 9719. 1 - x 80,2- x 70.

3. Involutina liassica (JONES), axial section, microspheric form. Velka Furkaska Mt. (section 17, sample 422). Kopieniec
Formation. Lias (Hettangian- ?Sinemurian). PFUK 352/422. x 80.

4. Involutina liassica (JONES), axial section. Rubafi Skala (locality 1, sample 9720). Lias of the Tatricum in the Velka
Fatra Mts, Sinemurian. PFUK 9720. x 80.

5. Involutina tiassica (JONES), axial section, megalospheric form . Rubaii Skala (locality 1, sample 9720). Lias of the
Tatricum in the Velka Fatra Mts. Sinemurian. PFUK 9720. x 80.

6. Involutina liassica (JONES), subaxial section. Rubaii Skala (locality I, sample 9718). Lias of the Tatricum in the
Velka Fatra Mts. Sinemurian. PFUK 9718. x 80.

7-8. Involutina liassica (JONES), oblique sections. Rubaii Skala (locality 1, sample 9720). Lias of the Tatricum in the
Velka Fatra Mts. Sinemurian. PFUK 9720. 7 - x 80, 8 - x 90.

9-10. Involutina liassica (JONES), subequatorial sections. Rubafi Skala (locality 1, sample 9719). Lias of the Tatricum in
the Velka Fatra Mts. Sinemurian. PFUK 9719. x 80.

11. Involutina liassica (JONES), equatorial section, micro spheric form. Rubafi Skala (locality I, sample 9719). Lias of
the Tatricum in the Velka Fatra Mts . Sinemurian. PFUK 9719. x 80.

12. Involutina liassica (JONES), equatorial section. Rubafi Skala (locality 1, sample 9720). Lias of the Tatricum in the
Velka Fatra Mts. Sinemurian. PFUK 9720. x 50.

13. Involutina farinacciae BRONNIMANN and KOEHN-ZANINETfI, axial section. Test with thin uniform onkolitic envelopes.
Strazyska Valley I (section 20, sample S2b)' Kopieniec Formation. Lias (Hettangian- ?Sinemurian). ZPAL F. XXVIII/
20-Ssb. x 135.

14. Involutlna turglda KRIsTAN, axial section. Test with onkolitic crusts. Strazyska Valley I (section 20, sample Ss).
Kopieniec Formation. Lias (Hettangian-?Sinemurian). ZPAL F. XXVIII/20-Ss. x 80.

15. Involutina liassica (JoNES), axial section, megalospheric form. Test with thick irregular onkolitic coatings. Strazyska
Valley I (section 20, Sample S2b)' Kopieniec Formation. Lias (Hettangian-Sinemurian), ZPAL F. XXVIII/20-S2b'
x 80.

16. Involutina sp., axial section. Test with oolitic envelopes. Strazyska Valley (section 20, sample SJ. Kopieniec Forma
tion. Lias (Hettangian- ?Sinemurian). ZPAL F. XXVIII/20-Ss. x 80.

PLATE 39

I. Semiinvoluta sp., axial section. Bleskovy pramefi (section 32, sample BP-2). Lias of the Silicicum in the Slovensky
kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2. x 80.

2. ?Involutina sp., axial section. Strazyska Valley II (section 21, sample 13). Kopieniec Formation. Lias (Hettangian
?Sinemurian). ZPAL F. XXVIII/21-B. x 150.

3. Trocholina umbo FRENTZEN, subaxial section. Strazyska Valley I (section 20, sample S2a). Kopieniec Formation Lias
(Hettangian- ?Sinemurian). ZPAL F. XXVIII/20-S2a • x 200.

4. Trocholina umbo FRENTZEN, axial section. Test with onkolitic coatings. Strazyska Valley II (section 21, sample 13).
Kopieniec Formation. Lias (Hettangian-?Sinemurian). ZPAL F. XXVlII/21-13. x 160.

.5 . Trocholina sp., axial section. Rubafi Skala (section 1, sample 9720). Lias of the Tatricum in the Velka Fatra Mts.
Sinemurian. PFUK 9720. x 80.

6. Trocholina cf. umbo FRENTZEN, subaxial section. Rubari Skala (locality 1, sample 9719). Lias of the Tatricum in the
Velka Fatra Mts. Sinemurian. PFUK 9719. x 90.

7. Trocholina turris FRENTZEN, axial section. Bleskovy pramefi (section 32, sample BP-3). Lias of the Silicicum in the
Slovensky kras. Pliensbachian. ZPAL F. XXVIII/32-BP-3. x 200.

8. Planiinvoluta carinata LEISCHNER, vertical section. Strazyska Valley I (section 20, sample Ss). Kopieniec Formation.
Lias (Hettangian-?Sinemurian). ZPAL F. XXVIII/20-Ss. x 200.

9. ?Planiinvoluta sp., vertical section. Strazyska Valley I (section 20, sample S.). Kopieniec Formation. Lias (Hettangian
?Sinemurian). ZPAL F. XXVIII/20-S.. x 150.

10. Ophthalmidium sp., axial section. Velke Furkaska Mt. (section 17, sample 421). Kopieniec Formation. Lias (Hettan
gian- ?Sinemurian). PFUK 352/421. x 170.

11. Ophthalmidium martanum FARINACCI, axial section. Rubaii Skala (locality 1, sample 9861). Lias of the Tatricum in
the Velka Fatra Mts. Sinemurian. PFUK 9861. x 130.
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12. Ophthalmidium cf. leischneri (KRISTAN-ToLLMANN), axial section. Rubafi Skala (locality I, sample 9719). Lias of the
Tatricum in the Velka Fatra Mts. Sinemurian. PFUK 9719. x 150.

13. Ophthalmidium sp., subequatori al section. Rubari Skala (locality 1, sample 9719). Lias of the Tatricum in the Velka
Fatra Mts. Sinemurian. PFUK 9719. x 80.

14. Glomospira sp. Kopieniec Starorobocianski Mt. (section 3, sample 16). Lias of the Tatricum in the Tatra Mts, Het
tangian-Sinemurian. IGP/16. x 190.

15. Trochammina sp., oblique section. Lejowa Valley I (section 18, sample L-8). Kopieniec Formation. Lias (Hettangian
?Sinemurian). ZPAL F. XXVIII/18-L-8. x 150.

16. Cyclogyra sp., subequatorial section. Lejowa Valley I (section 18, sample L-4). Kopieniec Formation. Lias (Het
tangian-?Sinemurian). ZPAL F. XXVIII/18-L-4. x 190.

17. Textularia sp., axial section. Bobrowiec Mt. (locality 2, sample 1/7). Lias of the Tatricum in the Tatra Mts. Hettan
gian-Sinemurian. IGP/I/7. x 100.

PLATE 40

Ophthalmidium leischneri (KRISTAN-ToLLMANN)

1. axial section, megalospheric form. Velka Furkaska Mt. (section 17, sample 421). PFUK 352/421. x 150.
2. axial section, megalospheric form. Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18-L-8. x 150.
3. axial section, Strazyska Valley I (section 20, sample S2b). ZPAL F. XXVIII/20-S2b' x 150.
4. axial section, Strazyska Valley I (section 20, sample S2)' ZPAL F. XXVIII/20-S•. x 150.
5. axial section, microspheric form. Strazyska Valley I (section 20, sample S. ). ZPAL F. XXVIII/20-S•. x 150.
6. subaxial section, microspheric form. Strazyska Valley I (section 20, sample S2b)' ZPAL F. XXVIII/20-S2b' x 150.
7. oblique section, megalospheric form. Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18-L-8. x 150.
8. equatorial section. Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18-L-8. x 150.

9-10. subequatorial sections, Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18-L-8. x 150.
11. axial section; a specimen with attached foreign test. Strazyska Valley I (section 20, sample S2b). ZPAL F. XXVIII/

20-S2b' x 150.
12. axial section : a specimen with regenerated last chamber (arrowed), situated asymmetrically to the foregoing cham

bers. Strazyska Valley I (section 20, sample S2b). ZPAL F. XXVIII/20-S2b. x 150.

Ophthalmidium walfordi HXUSLER

13. axial section. Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18-L-8. x 100.
14. axial section. Strazyska Valley 11 (section 21, sample 13). ZPAL F. XXVIII/21-13. x 100.
15. subaxial section. Strazyska Valley I (section 20, sample S2a)' ZPAL F. XXVIII/20-S2a' X 100.
16. subequatorial section. Lejowa Valley I (section 18, sample L-8). ZPAL F. XXVIII/18~L-8. x 100.

All from Kopieniec Formation. Lias (Hettangian- ?Sinemurian)

PLATE 41

1. Nodosaria cf. metensisTERQUEM, transversal section. Test with thin uniform onkolitic envelopes. Strazyska Valley
(section 20, sample S2a). Kopieniec Formation. Lias (Hettangian- ?Sinemurian). ZPAL F. XXVIII/20-S2a' X 150.

2. Nodosaria cf. metensis TERQUEM, oblique section. Test with onkolitic envelopes. Strazyska Valley I (section 20,
sample S2b)' Kopieniec Formation. Lias (Hettangian-?Sinemurian). ZPAL F. XXVIII/20-S2b' x 150.

3. Nodosaria cf. claviformis TERQUEM, longitudinal section. Test with onkolitic crusts. Strazyska Valley 11(section
21, sample 13). Kopieniec Formation. Lias (Hettangian-?Sinemurian). ZPAL F. XXVIII/2l-13. x 100.

4. Nodosaria cf. nitidana BRAND, longitudinal section. Rubaii Skala (locality 1, sample 9718). Lias of the Tatricum
in the Velka Fatra Mts. Sinemurian. PFUK 9718. x 80.

~. Geinitzinita sp., longitudinal section. Bleskovy prameii (section 32, sample BP-2). Lias of the Silicicwn in the
Slovensky kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2. x 100.

6. Frondicularia sp., longitudinal section. Rubaii Skala (locality I, sample 9719). Lias of the Tatricum in the Velka
Fatra Mts. Sinemurian. PFUK 9719. x 80.
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7. ?Geinitzinita sp., longitudinal section. Rubafi Skala (locality I, sample 9719). Lias of the Tatricum in the Velka
Fatra Mts. Sinemurian. PFUK 9719. x 80.

8. Nodosaria sp., longitudinal section. Rubaii Skala (locality I, sample 9861). Lias of the Tatricum in the Velka
Fatra Mts. Sinemurian. PFUK 9861. x 80.

9. ?Nodosaria sp., longitudinal section. Rubafi Skala (locality I, sample 9719). Lias of the Tatricum in the Velka
Fatra Mts. Sinemurian. PFUK 9719. x 50.

10-12. Astacolus sp., sections in coiling plane. Rubafi Skala (locality I, sample 9719 (IO and J2) and 9718 (11). Lias of
the Tatricum in the Velka Fatra Mts. Sinemurian. PFUK 9719 and 9718. JO- x 40, 11 - x 50, 12- x 80.

13. Lenticulina sp., subaxial section. Bleskovy prarnefi (section 32, sample BP-2). Lias of the Silicicum in the Slovensky
kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2. x 50.

14. Lenticulina sp., section in plane of coiling. Bleskovy prameii (section 32, sample BP-2). Lias of the Silicicum in
the Slovensky kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2. x 80.

15. Lenticulina sp., section in plane of coiling. Ruban Skala (locality I, sample 9719). Lias of the Tatricum in the
Velka Fatra Mts. Sinemurian. PFUK 9719. x 100.

16. Lenticulina sp., section in plane of coiling. Bleskovy prameii (section 32, sample BP-2). Lias of the Silicicum in
the Slovensky kras. Pliensbachian. ZPAL F. XXVIII/32-BP-2. x 80.
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