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Mid-Cretaceous foraminifers of the northeastern Me so zoi c margin of the Holy
Cross Mts. have been de scribed. Planktic foraminifer standard zones - the
Rota!ipora appenlnnlca, R ot a!ipora brotze nl , . Rotallpora cushmanl, P raeglobo­
t runcana helvetica - have been distinguished in the profile of o zarow, A local
benthic zonation, with the L l ngulogavellnella frankel, Gav ellnella sch loen bachi,
L lngulogavellnella spl n osalLin gu l ogave lln ella formosa, Gave!inella baltica and
Llngulogavellnella globosa zones, h a s been established in this profile. Due to the
s t r on g s tr a ti g r a ph ic conden sation and mixed fauna, no boundaries between the
zo nes mentionned could b e determined in the Rach6w anticline.
K e y w 0 r d s: For a m in iferid a, Albian, Cenomanian, Turonian, st ratigra phy,
P ol and.
Da nu t a Peryt , Zak!ad Paleo blologll, Polska A k ade mla Nauk, A I. Zw irk l I WI­
gu r y 93, 02-089 Wurszawa , Pola n d. Received : November, 1981.

INTRODUCTION

The Mid-Cretaceous stratigraphy of the northeastern margins of the
Holy Cross Mts., based on the foraminifers , is established in the present
pap er. The material for studies came from outcrops at Ozarow, Annopol
and Jakubowice (fig. 1). These outcrops are situated in an area which
since the mid-Ls'" century has been the object of geologists' interest.
Samsonowicz's works (1924, 1'925), in which the Albian deposits were
first distinguished in this area and the foundations of the Cenomanian
and Turonian stratigraphy were presented, were of crucial importance to
the knowledge of the geology of this area. Samsonowicz's discovery (1924)
of a phosphorite deposit at Rach6w (now: Annopol) was followed by
several works on petrography and deposits (review of literature: Uberna
1967) and on stratigraphy (for example, Pozaryski 1948, Cie slinski 1959,
1960, 1965; Marcinowski 1980). Micropaleontological studies were started
in the 1950's. Several species of benthic foraminifers from the Cenomanian
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and Turonian of Jakubowice were described by Pozaryska (1954, 1957),
while the planktic foraminifers, as signed then to the genus Globotruncana ,
were described from this area by Pozaryski and Witwicka (1'956). The
foraminiferal plankton from the Cenomanian of Jakubowice was described
by Peryt (1980).

Fig. 1. A sketch map showing the distribution of outcrops-from which foraminifera
were examined. 1 - Ozarow, 2 - Jakubowice, 3 - Annopol.
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THE MID-CRETACEOUS MACROFOSSIL STRATIGRAPHY OF THE AREA

The Albian and Cenomanian stratigraphy of the area under study
worked out by Samsonowicz (1924, 1925) was later modernized by Cieslin­
ski (1959, 1'960, 1965) who divided the Albian into the Lower (continental)
and Middle and Upper (marine) and, on the basis of lithological changes,
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distinguished in the Albian, eight lithological members - Al to As. The
phosphorite deposit, assigned previously (Samsonowicz 1925; Pozaryski
1947) to the Middle and Upper Albian and Lower Cenomanian, was
assigned by Cieslinski (1959) as a whole to the Middle and Upper Albian
and included in members - As to As, and the boundary between the Albian
and Cenomanian was marked out by this author above the upper layer of
the phosphorites. The Cenomanian was divided into the Lower and Upper
ones. The Schloenbachia varians Zone was distinguished by Cieslin­
ski (1965) in the Lower and the Holaster subglobosus & Schloenbachia
lymense Zone in the Upper Cenomanian. This author (Cieslinski 1976)
has recently expressed the opinion that a sedimentary gap, caused by an
upheaval of this area, occurred in the Annopol anticline in the Lower
Cenomanian and the lower part of the Middle Cenomanian (according
to the recently suggested tripartite division of the Cenomanian, Cieslin­
ski 1'976), as well as that no Upper Cenomanian occurred at all in this
area . This view was' questioned by Marcinowski (1980), who applied to the
Cenomanian of this area a tripartite division with eight ammonite zones
proposed by Hancock, Juignet and Kennedy (Kennedy and Juignet 1975 ;
Juignet and Kennedy 1975; Kennedy and Hancock 1976). Marcinowski
(1980) proved that the deposits contained between the upper sandy
phosphorite and hardground in the Annopol anticline (d. figs. 2 and 3)
represent the Lower and Middle Cenomanian, without the uppermost
ammonite zone, but, due to a strong stratigraphic condensation and
mixed fauna , it is impossible to mark out the interzonal boundary. The
s trat igraphic gap, including the Acanthoceras jukesbrownei Zone, occurs
in the hardground (Marcinowski 1980), which is overlain by the entire
Upper Cenomanian although it does not exceed 50 m in thickness. The
boundary between the Cenomanian and Turonian is documented by the
first appearance of the Inoceramus labiatus Zone. The Turonian strati­
graphy of the norjheastern margins of the Holy Cross Mts. was elaborated
in detail by Poz'aryski (1938, 1948). He divided the Turonian into two
parts. In the Lower Turonian, he separated the Inoceramus labiatus and
Inoceramus lamarcki Zones and, in the Upper Turonian - the Scaphites
geinitzi and Inoceramus schloenbachi Zones. The Inoceramus costellatusl
JInoceramus inconstans Zone was introduced by Blaszkiewicz and Cieslin­
ski (1973) instead of the Scaphites geinitzi Zone. The uppermost Turonian
zone, that is, the Inoc eramus schloenbachi has recently been assigned by
Marcinowski and Radwanski (1982) to the Coniacian.

LITHOLOGY AND DISTRIBUTION OF THE FORAMINIFERS

The Mid-Cretaceous outcrops here discussed belong to the north­
eastern Mesozoic margins of the Holy Cross Mts. The Mid-Cretaceous
deposits form an anticline in the environs of Annopol on the right-hand
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bank of the Vistula. The Jakubowice and Annopol outcrops are situated
in the area of the anticline and that of Ozarow in the monoclinal part
of the Mesozoic.margin of the Holy Cross Mts.

Annopol and Jakubowice (the Annopol anticline)

Albian
The Albian depos ists in the Annopol anticline , about 6 m in thickness,

are sands intercalated by sandstones and, in the uppermost part, with
40 em thick bed of phosphorites, divided by a thin layer of sand into
two parts, the so-called lower and upper sandy phosphorites.

The foraminifers were found by the present writer only in the
phosphorites. According to Cieslinski (1959, 1976), the phosphorites belong
to members As-As and, according to the ammonite zonation, to the zones
ranging from the Hoplites dentatus to the Stoliczkaia dispar Zone. These
deposits were formed under the conditions of considerable sl owdown in
the rate of sedimentation and, consequently, there occurred the pheno­
menon of stratigraphic condensation expressed by the concurrence of the
Middle and Upper Albian (Cieslinski 1976) .

A fairly rich foraminiferal fauna is contained in these deposits
(figs. 2 and 3). There occur both planktic and benthic foraminifers, both
calcareous and arenaceous. In the assemblage of planktic foraminifers ,
predominant species are Hedbergella planispira, H. delrioensis, H. simplex.
Guembelitria cenomana, Globigerinelloides bentonensis and Het erohelix
moremani. Next to them, although much less frequent, there occur
Rotalipora appenninica, Rotalipora brotzeni, R. gandolfii. The strati­
graphic condensation, expressed in , among other elements, a mixed
fauna varying in age, is also confirmed by an analysis of the strati­
graphic ranges of these species in considerably thick Albian profiles.
and by a comparison of these ranges with those of ani onites occurring
in the phosphorites of the Annopol anticline. Rotalipora appenninica is
known only from the Stoliczkaia dispar Zone (d. Robaszynski and Caron
1979) . In the material under study, it occurs as early as in the lower
sandy phosphorites, together with Hoplites dentatus. The co-occurrence
of these species is possible only if we have to do with mixed deposits
varying in age. Rotalipora brotzeni and R. gandoljii, known from the­
uppermost Albian (upper part of the Stoliczkaia dispar Zone) (Robaszyn­
ski and Caron 1979), also co-occur in the anticline of Annopol with
Hoplites dentatus. ,

Of benthic foraminifers, the most numerously represented in this
assemblage is the family Anomalinidae and the genera Lingulogavelinella
and Gavelinella. The genus Arenobulimina with its species A. chapmani:
and A. advena, as well as the genus Ataxophragmium predominate among
the arenaceous foraminifers.
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I
Cenomanian

The Alb ian phosphorites are over lain, with a sedimentary continuity ,
by the Cenomanian sandy-glaucon it ic marls with phosphoritic concretions.
At a level of about 180 em over the Albian phosphorites, concretions of'
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Fi g. 2. Columnar sect ion J akubowice, with distribution of species and zonation. See ­
fi g. 4 for explanation.
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St andar d foraminiferal zones

.F'ig, 3. Columna r section Annop ol , with distributi on of sp ecies and zonation. See
fig. 4 for explana ti on .
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nodular shape are formed by Cenomanian sandy-phosphoritic marls:'
This is a hardground (d. figs 2 and 3). Marls overlying the deposit of
phosphorite and overlain by hardground are assigned by Marcinowski
(1980) to the Lower and, in part, Middle Cenomanian. In his opinion
(Marcinowski 1980), the uppermost zone of the Middle Cenomanian, that
is, the Acanthoceras jukesbrownei Zone is most likely to be lacking here
and this absence is connected with the development of hardground. Hard­
ground is also overlain by a 50 em thick bed of sandy-glauconitic marls
representing the whole Upper Cenomanian (Marcinowski 1'980).

The Cenomanian is also marked by the ' occurrence of a rich fora­
'min ifera l assemblage. An almost' entire assemblage of planktic forami­
nifers, occurring in the Middle and Upper Albian phosphorites, also
occur s in the Lower and Middle Cenomanian marls, except for Guembe­
litria cenomana which disappears in the uppermost Albian. There appear
such species as Praeglobotruncana gibba , Rotalipora cushmani, WhiteineHa
baltica, W. brittonensis and Heterohelix reussi. All of them are known
beginning fr om the Middle Cenomanian (d. Robaszynski and Caron 1979),
but, due to the stratigraphic condensation and mixing of the Lower and
Middle Cenomanian fauna (Marcinowski 1980), their appearance in the
profile should be considered accidental. This also concerns the distribution
of benthic foraminifers in this profile . A11 species of benthic foraminifers,
found in the Albian, also occur in the Lower and Middle Cenomanian
(figs 2 and 3), together with ]lew representatives of the family Anomali­
nidae, that is, Cibicides gorbenkoi, C. kerisensis, Lingulogavelinella
orbiculata and L . ornatissima. Increase is also observed in the assemblage
of arenaceous foraminifers. In the Upper Cenomanian, i.e. in deposits
from above the hardground, the assemblage is not as rich as that fr em
the condensed layer. The greatest changes are observed in the assemblage
of planktic foraminifers in which, first of all, except for Rotalipora cusii­
mimi, no other species of Rotalipora occurs. The first rep! esentative
of the genus Dicarinella appears here, whereas the benthic foraminifers
are mostly represented by particular species of the genera Lingulogave­
linella, Gavelinella and Arenobulimina (d. figs 2 and 3).

Ozarow

Albian
The deposits of this stage, 9 m in thickness, somewhat discordantly

overlie the Kimmeridgian limestones (fig . 4). In the lowermost part, these
are green, coarse-grained sands, with fragments of limestones and rare
phosphoritic concretions. They are ' over la in .by a series of glauconitic
sands about 2.5 m in thickness, with single phosphoritic concretions.
Considerable accumulations of phosphorites form three distinct horizons
in some places. The sands turn into poorly cemented sandstones more

B Acta Palaeontologica Polonica Nr 3-4/83
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than 3.5 m in thic kness; in the lower part, they are slig htly silicified .
They are overlai n by a series of glaucon itic sands to nes, 2.5 m in thickness
with rare phosphor itic concretions and with traces of the Chondrites
obser ved in the fl oor. No macrofauna was fou nd in this par t of the profile
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(Marcinowski, Naidin and Trager, in press). A poor foraminiferal assem­
blage occurs here only over the second phosphoritic horizon (fig . 4).
Planktic foraminifers are represented m ostly by Hedbergella planispira ,
H. delr ioensis , Guembeli tria cenomana and Globigerin ello id es bentonesis.
The genera L ingulogavelinella (L. formosa and L. frankei) and Gavelinella
predominate among the calcareous benthic foraminifers and Arenobuli­
mina - among the arenaceous ones. Except for Bi far ina calcarata , all
species found in the Albian al so occur in the Cenomanian.

Cenom ani an
The Albian dep osits are overlain , with a sedimentary con tinuity, by

the Cenomanian glauconitic sandstones almost 4 m in thickness. A macro­
fa una, on the basis of which a boundary between the Albian and Ceno­
manian was marked out at a level of 9 m above the Kimmeridgian lime­
stones (Marcinowski, Naidin and Trager, in press), was found in these
sandstones. The Cenomanian sandstone 4 m in thickness is overl ain by
a thin layer of a strongly compact marly-phosphoritic nodular sand­
stone. This is a hardground. The stratigraphic gap, connected with the
formation of this hardground, includes an interval from the uppermost
part of the Middle Cenomanian, that is, the Acanthoceras jukesbrownei
Zone, through the Upper Cenomanian, to the lower part of the Ino cera­
mus labiatus Zone of the Lower Turonian (d. Marcinowski, Na idin and
Trager, in press) . Thus, only the Lower Cenomanian and the lower and
middle part of the Middle Cenomanian occur in this profile.

The foraminiferal fauna in the Cenomanian sandstones of Ozarow is
poor and cosm opolitan. This is pa rticularly true in regard to the planktic
foraminifers. Of index forms, only Rotalipora bro tzen i, appearing as
early as the uppermost Albian and occurring in the lowermost Ceno­
manian, is obser ved in this locality. Praeqlobotru mcana gibba (cf . .fig. 4)
occurs for the fir st t ime at a level of about 3 m over the Albian-Ceno­
manian boundar y, whereas Lingulogavelinella formosa and L. franke i
of the assemblage of benthic foraminifer's disappear in the upper part
of the profile. L ingulogavelinella orbi culata, L . ornatissima and Hoeglun­
dina chapmani are species which appear for the first time in the Ceno­
manian.

Lo w er Turonian
Directly over lying hardgr ound, there occurs a 50 cm thick layer of

a poorly cemented marly sandstone, with glauconi te and r are phosphor ites.
It is over lain by a 60 em thick layer of a white sandy limestone, with
an admixture of glauconite. These deposits belong to the upper part of
the Inoc eramus labiatus Zone of the Lower Turonian (Marcinowski,
Naidin and Trager, in press).

The foramin iferal assemblage occurr ing ab ove the hardground differ s
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radically from that fr om under the hardground. It is dominated by
planktic foraminifers . In addition to species ·of the genus Hedbergella ,
alr eady known from the Albian an Cenomanian and those of the genus
Praeglobotruncana from the Cenomanian, here appears for the first
time the genus Dicarinella, represented by the species: im bricata, hagni ,
longoriai and alg eriana. Whiteinella praehelvetica also occurs here for
the first time. The assemblage of benthic foraminifers in the deposits
overlying hardground is represented by six species only as compared with
eighteen occurring under it. Twelve- species found in the ' Cenomanian
deposits do not occur in the Lower Turonian, but Lingulogavelinella glo­
bosa appears here for the first t ime (fig. 4). ·

FORAMINIFERAL ZO NATIONS

An as semblage of foraminifers composed of about 80 species was
found by the present writer in the material under study. This assemblage
enabled to distinguish several zones on the ba sis of both planktic and
benthic foraminifers.

The wr iter (Peryt 1'983) had sligh tly modified the plankt ic zonal
scheme proposed previou sly by Robaszynski and Caron (1979) . The
modification consists in separa t ing the Whiteinella archaeocre tacea
and Praeglobotruncana helvetica zones in the rank of subzones of the
Dicarinella spp . Zone, proposed by the present wr iter and which includes
an interval fr om the la st occurrence of Rotalipora cu shm ani to the first
occurrence of Marginotruncana coronata. Several species of the genus
Dicarin ella abundantly occur in the area under study as early as in
the uppermost Cenomanian, as well as the Lower and Middle Turonian,
whereas Whiteinella archaeocretacea and Praeglobotruncana helvetica
are here very rare.

In contrast to the zonation based on planktic foraminifers applicable
to extensive regional correlations, the zonation based on benthic forami­
nifers the occurrence of which is frequently limited facially is most fre ­
quently applicable on ly locally. Due to the occurrence of numerous species
of the genera Gavelinella and Lingulogav elinella in the Middle Albian­
-Lower Turonian deposits of the Ozarow profile, the benthic zonal sche­
me was elaborated on the basis of their appearing and disappearing in
this profile.

PLANKTI C Z ONA L S CHEM E

The Annopol anticline
Rotalipora appenninica - Rotalipora brotzen i - Rotalipora cushm ani
zones :
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In the area of the Annopol anticline, the deposits ranging from the
Middle Albian to the middle part of the Middle Cenomanian are strongly
condensed stratigraphically (Samsonowicz 1925; Pozaryski 1947; Cieslin­
ski 1959, 1976; Marcinowski 1980). Among other factors, this led to the
mixing of fauna. In this connection, on the basis of the occurrence of
Rotalipora appenninica, R. brotzeni and R. cushmani in the profile under
study, I find that zones for which these species are index fossils are
present in these deposits, but I can not determine boundaries between
them. On the other hand, absence of Rotalipara reicheli, the species on
the basis of wh ich the R. reicheli Range Zone (including the uppermost
Lower and the lowermost Middle Cenomanian) was separated by Roba­
szynski and Caron (1979), may be indicative either of the la ck of
appropriate ecologic conditions for this species, or of a stratigraphic gap
which included this, zone. Since, on the basis of macrofauna, the Albian­
Cenomanian boundary is unequivocally. traced above the upper san dy
phosporite, the mixing of fauna has been proved only within particular
stages, for example, the mixing of the ammonite fauna in the Cenomanian
(Marcinowski 1980). The mixing of fauna varying in age in the lower
sandy phosporite (Samsonowicz 1925 and Cieslinski 1959), is confirmed
by the foraminifers; Rotalipora appenninica, R. brotzeniand R. gandolfii
occur in these deposits together with Hoplites dentatus (Cieslinski, 1959).
The three species of foraminifers mentioned above are known only from
the Stoliczkaia dispar Zone of the uppermost Albian. Their co-occurrence
with the Middle Albian species of ammonite may be explained only by

, the mixing of heterochronous faunas. All this taken into account, we can
find here that the mixed foraminiferal fauna of the Rotalipora appen­
ninica Zone and of the lower part of the Rotalipora brotzeni Zone occurs
in the Upper Albian, whereas the mixed fauna of the upper part of the
Rotalipora brotzeni and lower part of the Rotalipora cushmani occur s
in the Lower Cenomanian to the middle part of the Middle Cenomanian.
The Rotalipora cushmanni Zone is considered by m ost authors as a ra nge
Zone, being an equivalent of the upper part of the A canthoceras
rothomagense Zone, of the A. jukesbrownei and Calycoceras navi culare
Zones and the lower part of the Metoicoceras gr. geslinianum Zone (Ro­
baszynski and Caron 1979). Since the stratigraphic gap in the Annopol
anticline, connected with the hardground, occurs in the Acanthoceras

. jukesbrownei Zone (Marcinowski 1980), only the lowermost (overlain
by the hardground) and uppermost (overlying it) parts of the Ro tali pora
cushmani is present in this locality. The last occurrence of Rotalipora
cushmani , recorded at a level of about 20 em ab ove the hardgr ound,
confirms the presence of the Rotolipora cushmani Zone in the Upper
Cenomanian. The Upper Cenomanian deposits in which Ro ui lipora
cus hm ani occurs no more belong to the Dicarinella spp. Zone (Peryt1983).
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Ozarow
The Mid-Cretaceous deposits of the Ozarow profile, are also condensed

str ati graph ically, although n ot so str ongly as in the Annopol anticline.
On the other hand, no mixing of heterochronous faunas is observed in
this locality (Marcinowski, Naidin, Trager, in press) and, consequently,
there is a possibility of determining boundares between the zones.

Rotalipora appenninica Interval-zone :
Remarks. - An inter val between the fi rst occurrence of the index

sp ecies and the first occur rence of Rotalipora brotzen i has been as signed
by Robaszynski and Caron (1979) to the Rotalipora app enninica Zone.
It means -that the Rotalipora appenninica Zone is an equivalent of the
Stoliczkaia dispar Zone, without its uppermost part. Althought Rota­
Iipo ra app enninica does not occur in the Mid-Cretaceous deposits of Oza­
r ow, the first occurrence of Rotalipora brotzeni determines in this profile
t he boundary between the two zones. Rotalipora brotzeni appears here
somewhat below the Albian-Cenomanian boundary determined on the
basis of macrofauna (Marcinowski, Naidin, Trager, in press) . On the
other hand, the uppermost Albian is here indicated by the occurrence of
such species as Hedb erg ella planispira, H. delrioensis, Bifarina calcarata,
Guembelit ria cenom ana and Globigerin elloides bentonen sis , but without
Rotal ipora brotzeni. Noteworthy is the fact that Globigerin elloides ben to­
nensis and Bi farina calcarata, similarly as Rotalipora app ennin ica, are
known from the Stoliczkaia dispar Zone. H owever, the lack of an index
species for the zone precludes the possibility of determining its lowermost
boundar y.

Rotalipora brotzeni Interval-zone:
Remarks. - This zone includes an interval from the first occurrenc e

of Rouiliporo. brot zeni to the fi r st occurrence of Rotali pora cushmani. Since
Rotalipora reicheli 1) and its upper boundary corresponds to the first oc­
currence of Rotalipora cushm ani . Bifarina calcarata and Gu embelitria
cenomana do not occur any m ore in this zone, while Preaglobotruncana
delrioen sis and Hedbergella simplex appear he re for the first time and
the remaining species are the same as in the former zone . Glauconitic
sa ndstones 3.2 m in thickness were as signed to this zone. The boundary
be tween the Rotalipora app enninica and Rotalipora bro tzen i Zones runs
at a level of 8.4 m above the Jurassic limestones.

Rotalipora cus hm ani Range-zone :
Remarks. - It includes the almost entire Middle aud Upper Ceno-

1) An index sp ecies of the zon e corresponding to the upper part of the Man­
teHiceras dix oni Zone and the lower part of the Acant hoceras roth omagense Zone,
does not occur in the Cenom anian of the northeastern margins of the H oly Cross
Mts., th e Rota lipora brot zeni Zone is prolonged by th e Rotalipora reicheli Range
Zon e.
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manian. Since the st rat igra phic gap (including an interval between the
A canthocer as juk esbrownei Zone and the lower part of the Ino ceramus
labiatus Zone) is connected with the hardground, only the lower part
of the Rotal ipora cushm ani Zone is present in the profil e of Ozarow (Mar­
cinowski, Naidin, Trager , in press).

Rotalipora cushmani Zone was indir ectly identified on the basis of
assemblage of species. The lower boundary of thi s zone is de te rmined
by the fir st occurrence of Praeglobo tru ncana gibb a which is known for
its simultaneous ap pearance with Rota lipora cushmani (d. Robaszynsk i
and Caron 1979). Praeg lobot runcana stephani al so appea rs for the fir st
ti me in this zone. The r emaining species are the same as in the former
zone - Rotalipora brotzeni.

Glauconitic sandsto nes , about 1 m in thickness, di rectly over lain
by the hardground, have been assigned to the Rotalipora cu shm ani
Zone.

Dicarinella spp. Partial-range-zone (Praeglobotr uncana helvetica Sub­
zone):

Remarks. - This zone includes an interval be tween the last oc­
cu r r ence of Rotalipora cu shmani and the first occurrence of Marg ino­
truncana coronata with numerous dicarinellas (Peryt 1'983).

The following foramin iferal assemblage ha s be en found in the deposits
over lying the h ardgrou nd: Hedbergella planispira, H. de lrioensis, Whi­
teinella brit to nensis, Praeglobotruncana stephani, P . gibb_a, Dicarinel la
imbricata, D. longoriai, D. hagni, D. algeriana, White in ella praeh elvetica
and Heterohelix reus si. The l~ck of what is known as "large globi­
gerinas" and the prese nce of Whiteinella praehe lvetica in this assemblage
a llow me to assign these deposits to the upper pa r t of the Dicarinella
spp. Zone, that is, the Praeg lobo truncana helvetica Subzone.

The prese nce of the Pra egl obot runcana helv et ica Subzone directly
over the hardground confirms the opinion of Marcinowski, -Naidin and
Trager (in press) on the range of the stratigraphic gap including the
lower most Turon ian.

Due to the lack of sam ples, no upper boundary of this zone could be
determined.

BEN THIC Z O NAL SCHEME

Ozarow
L ingulogavelinella frankei Partial-range-zone:

Defin it ion. - Interval with a zonal marker to the fi rst appearance
of Gav elinella schloenbachi. Due to the lack of material, no lower boun­
dary of this zone could be determined precisely.

Rem ark s. - In this zone, in addition to the index species , ther e occur
L ingu logavelinella form osa, Gavelinella in term edia, G. baltica, G. ceno-
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manica, Valvulineria lenticula , Arenobulimina chapmani,_ Ataxophrag­
mium variabile, Cibicides gorbenkoi and Lenticulina sp . (fig. 4). In the
profile of Ozarow, the boundary between the Lingulogavelin~lla frankei
and Gavelinella schloenbachi Zones is situated at about 3.8 m over the
Jurassic limestone, which corresponds to the lower part of the Rotalipora
appenninica Zone stated in this locality.

Age. - Upper Albian

Gavelinella schloenbachi Interval-zone:

Definition. - Interval ranging from the appearance of zonal marker
to the first appearance of Lingulogavelinella spinosa.

Remarks. - In this zone, the assemblage of benthic foraminifers is
increased by the following new species: Arenobulimina macfadyeni,
A. advena, Marssonella ozawai, Globorotalites multiseptus, some species
of the family Lagenidae and the index species Gavelinella -schloen bachi
(fig. 4). This zone is represented by about 2 m thick deposits. The
boundary between the Gavelinella schloenbachi and Lingulogavelinella
spinosa/L. formosa Zone runs at a level of about 5.8 over the Jurassic
limestone. This zone corresponds to the middle part of the Rotalipora
appenninica Zone stated in this locality (fig . 4).

Age. - Upper Albian.

Lingulogavelinella spinosa/L. formosa Conccurrent-range-zone:

Definition. - Interval in which Lingulogavelinella spinosa and L.
form osa co- occur.

Remarks. - In this zone, considerable changes occur in the composi­
tion of its foraminiferal assemblage. There appear new species, m ostly
of the family Lagenidae, as well as some species of arenaceous foramini­
fers such as Arenobulimina anglica and Eggerelina mariae. On the other
hand, .such species as Aren?bulimina frankei , A. macfadyeni, Cibicides
gorb enkoi, Gavelinella schloenbachi, Globorotalites multiseptus, etc. oc­
cur in this zone for the last time (fig . 4). This zone ranges between 5.8 m
and 18 m ab ove the Jurassic limestone. It corresponds to the upper part
of the Rotalipora appenninica Zone and lower part of the Rotalipora
brotzeni Zone (fig . 4). .

Age. - Upper Albian - L ower Cenomanian.

Gavelinella baltica Partial-range-zone:

Definition. - Interval with a zonal marker from the disappearance
of Lingulogavelinella formosa to the appearance of Lingulogavelinella
globosa.
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Remarks. - In addition to a difference resulting from the definition,
this zone differs from the former one in the presence of such species '
as . Pseudotextulariella cretosa, Tritaxia pyramidata, T. macfadyeni'
and LingulogaveJinella ornatissima, while Arenobulimina anglica disap­
pears on the boundary of zones. This zone occupies an about 1.8 m
thick section of the profile (directly overlain by the hardground) and
corresponds to the upper part of the Rotalipora brotzeni Zone and to the
Rotalipora cushmani Zone.

Age. - Lower and Middle Cenomanian.

Lingulogave line lla globosa Interval-zone:

Definition. - Interval ranging from the appearance of Lingulogave­
linella globosa to the first appearance of Globorotalites hangensis (Mag-
niez-Jannin, 1980). '

Remarks. - In this zone, the benthic foraminifers are decidedly pre­
dominated by the planktic ones. Of the benthic foraminifers there occur
only Valvulineria lenticula, Eggerellina mariae, Planularia compuuuito.;
Cibicides kerisensis, Lingulogavelinella globosa (fig. 4). This zone includes ,
at least 1 m thick layer of deposit overlaying the hardground. Due to the '
lack of material, no upper boundary could be determined. This zone is an
equivalent of the upper part of the Dicar inella spp. Zone, a subzone of the
Praeglobotruncana helvetica Zone, stated in this locality.

Age. - Lower Turonian.

The Annopol anticline

All species of foraminifers on the basis of which the local benthic­
zonation was established in the Mid-Cretaceous profile of Ozarow occur
in the Albian and Cenomanian of the Annopol anticline, confirming the .
presence of these zones also in this locality. However, due to a strong '
stratigraphic condensation and mixing of fauna, the zones have not been
separated.

FINAL REMARKS
-,

1. The analysis od the foraminiferal ,assemblage (in particular the-
presence of such species as Rotalipora appenninica, R brotzeni and R.,
gandolfii occurring in the Middle und Upper Albian and Lower Ceno­
manian) is indicative of the presence of both the uppermost Albian and '
Lower Cenomanian in the Annopol anticline. This would contradict ,
Cieslinski 's (1976) statement concerning a' sedimentary gap in that
area in the Dower Cenomanian and in the lower part of the Middle '
Cenomanian. Rotalipora cushmani, occurr ing in the Cenomanian sandy



·432 DANUTA PERYT

marls overlain by the hardground, documents the Middle Cenomanian.
Since the lack of the uppermost Middle Cenomanian, that is, the Acantho­
ceras jukesbrownei Zone, was proved by Marcinowski (1980), this is
probably the lower part of the Middle Cenomanian.

2. The co-occurrence of foraminifers, characteristic of various fora­
miniferal zones, in the Middle-Upper Albian and Cenomanian of the
Annopol anticline is indicative of the stratigraphic condensation and
mixing of fauna and confirms earlier opinions (Samsonowicz 1925;
Cieslinski 1959; Marcinowski 1980).

3. The occurrence of such species as Praeglobotruncana gibba, Dicari­
nella hagni, D. imbricata, D. algeriana, D. longoriai, Whiteinella praehel­
vetica directly over the hardground at Ozarow, with a simultaneous lack
of what is known as "large globigerinas", is indicative of the presence,

·directly over the hardground, of the Praeglobotruncana helvetica Sub­
zone. Thus, it dates the upper range of the stratigraphic gap, connected
with the hardground, as, more or less, the middle part of the Inoceramus
labiatus Zone. The lower range of this gap is settled by Inoceramus ulti-

-mus, directly overlying the hardground, as the middle part of the Middle
Cenomanian (Marcinowski, Naidin, Trager, in press). The stratigraphic
gap, connected with the formation of hardground in the profile of
Ozarow, includes, therefore, an interval stretching from the uppermost

'Middle Cenomanian to the lowermost Lower Turonian.

SYSTEMATICS

Loeblich's and Tappan's (1964) sy stematics has been adopted in the present
' pa per with modifications proposed by Malapris (1965), Pessagno (1967), Gawor-Bie­
-dowa (1969), Porthault (1974) and Longoria and Gamper (1975). Stratigraphic ranges
'w er e given as well a s occurrence but only in the studied profiles.

Order Foraminiferida Eichwald, 1830
Suborder Textulariina Delage et Herouard, 1896

Superfamily Lituolacea de Blainville, 1825
Family Textulariidae Ehrenberg, 1838

Subfamily Tcxtulariinae Ehrenberg, 1838
Genus Te xtularia Defrance in de Blainville, 1824

Textularia chapmani Lalicker, 1935
(pl. 22: 11)

'·1935. Textularia chapmani Lalicker: 13, pl. 2: 8a-c, 9 (fide Ellis and Messina).
'1972. Textularia chapmani Lalicker; Gawor-Biedowa: 19, pl. 1: 2a-b.
.1975. Textularia chapmani Lalicker ; "Magniez-Jannin: 54, pl. 3: 1-9.

Material. - Twelve speci m ens.



MID-CRETA CEOUS MICROBIOSTRATIGRAPHY

Dimensions (in mm) :
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ZPAL F.XXIX/21
length 0.4
width 0.25

D ist r ib u t io n. - J akubow ice , Annopol- Lo w er to mid- Mid dle Cenom anian · con­
dens ed sequen ce.

T extularia sp .
(p l. 21: 1)

Mat er ia l. - Nine specimens .
Dimension s (in mm) :

ZPAL F.XXIX/l
length 0.66
width 0.4

Remark s. - Specimens are m ost simil a r to T extular fa fo eda R eu ss f ro m which
they dif fer in a small er number and shape of cham bers in test and a general outline
of test. The ch ambers of T extularia sp. are sub ci rc ula r in con tr as t t o low and ho­
rizontally elonga te d on es in T. fo eda Reu ss. Its test s are a lso m ore cunea te in
outline than th ose of T. [ oeda.

D i st r ibution. - Annopol- L ower to mid- Middle Cenom anian con de ns ed
sequenc e.

Family 'I'rochammnidae Schwager, 1877
Subfamily Globotextulariinae Cushman, 1927

Genus Eggerellina Marie, ~ 94 1

Eggere llina mariae Ten Dam, 1950
(pI. 21: 10)

1950. Egger eHi na maria e Ten Dam: 15, pl. 1: 17 (fide Ellis a nd Messina).

Material. - Over twenty specimens.
Dimensions (in mm):

ZPAL F.XXIX/I0
length 0.3
wid th 0.3

Rem ark s. - T est very small , subcirc u lar and trochosp iral, w it h ve ry low whorls;
3 chambers per whorl, sutures slig h tly depressed. Polish specimens correspond well
t o those described by Ten Dam (1950) as "type ovo ide".

D i stributi on. - Ozarow, Annopol, Jakubowice - Cen omanian.

Subfamily Trochammninae Schwager, 1877
Genus Tro chammina Parker et J ones, 1859

Tro chammina d. wa tteri Stelck et Wall, 1955
(p l . 22: 5, 14, 15)

Mat er i al. - Over te n specimens .
Dimen sio ns (in mm):
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ZPAL F .XXIX /24
0.39

ZPAL F.XXIX/25
0.40

di ameter
Remarks. - Specimens di ff er ing fro m the h ol oty pe in a more convex sp ira l

s ide , less lobula te margin of tes t a n d alm ost invi sible su tures. As com pared with
Trochammina gl obiger i ni f ormi s Cushman, T . ci. wetteri Stelck et Wall (1955) h as
a more coa rsely grained test.

D istr i bu t i on. - A nnopol - Lower t o m id -Middle Cenomanian condensed se­
quence.

Subfamily Verneuilininae Cushman, 1911
Genus S piropl ect inata Cushman, 1927

Sp iroplectinata anne ctens (Parker et Jones, 1863)
(p l . 22: 6, 10)

1863. Te x tu lar i a annecten s Pa rker et J on es : 92, p l. 1: ~ (fide Ellis and Messi na).
1972. Spiroplectinata annecten s (Parker et J ones) ; Gawor-Biedowa: 23, pl. 1: 8.
1975. Spiroplect inata annect en s (Parker e t Jones); Magniez-Jannin: 69, p I. 5: 23.

Mat erial. - Seven specimens.
Dimen si ons (in mm):

length
w idth

ZPA L F.XXIX/1 6
0.41
0.2

ZPAL F .XXIX/20
0.43
0.21

Rem ar k s. - This species is m arked by a w ide ra nge of varia bil i ty, mostl y
in the size of particular se r ia l s tages a n d shape of cha m bers . The specimens unde r
study cor res pon d to wha t is known as "small forms" sepa rat e d b y Magniez-J a nnin
(1975).

D i str ib ut io n. - Annopo l - Mi dd le to Upper A lb ia n con de nse d se q ue nce , Oza ­
r ow - L ow e r Cenomanian.

Genus T ritax ia Reuss, 1860
Trita xia macfadyeni Cushman, 1936

(pl. 21: 3)

1936. T ritaxia macfady en i Cus hman: 3, p I. 1: 6a, b (fide Ellis and Messina).
1972. Tr i taxia m acfad yen i Cus hman; Ga w or-Biedowa.: 25, pI. 2: 2a, b.

Mat er i al. - A few specimens.
Dimension s (in m m) :

ZP A L F .X X IX/3
length 0.44
w id th 0.2

D i stribut i on. - Oza ro w - Middle Cenomania n.

Tri tax ia pyramidata Reu ss, 1'862
(p I. 22: 4)

1862. Tr i ta x ia pyramidata Reuss : 32, pI. I : 9a-c (fide Ellis and Messina).
1975. T r i ta x i a pyramidata R euss ; Magn iez- Jannin : 71, pI. 5: 25-38.

Materi al . - A fe w spe ci mens.
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Dimensions (in mm) :

435

length
w idth

Dist ribution. - Ozarow - Midd le

ZPAL F.XXIX/14
0.81
0.4

Ce n oma n ia n.

Genus V erneu ilino ides Loeblich et Tappan, 1949
. V erneuilino ides borealis Tappan, 1957

(p l. 22: I , 2, p I. 21: 4)
1957. Ve rneuilin oides borealis Ta p pan: 206, p I. 66: 10- 18.

Ma terial . - Ten spe ci mens.
Dimensi ons (in mm):

ZP A L F.XXIX/II ZPAL F.xXIX/1 2
length 0.6 0.6
w idth 0.29 0.3

R emarks. - This spe cies is marked by a considera b le variability, p r imaril y in
the size of test, degree of flaring and coarseness of texture. The specimens under
study correspon d t o Tappan's (1957) de scription and illustr ations.

Distrib ut ion. - Annop ol - Middle Albian - mid-Middle Cenom anian con de ns e d
seq uence, Ozarow - Uppe r Albian - Middle Cenomanian. .

Ve rn euilino ides fischeri Tappan, 1957
(p l. 22: 3)

1957. Verneuili noides jischeri T a p pa n: 207, pl. 66: 23-28.

Mater ia l. - A fe w s pe ci mens .
Dimension s (in mm):

. wi d th
length

Dis t r ib ution. - Annopol- Lower
q uence.

ZPAL F .XXIX/1 3
1.05
0.45

to mid-Middle Ce nomanian con de nsed se -

V"erneuil inoides sp.
(p l. 22: 7, 8)

Mater ial. - A few speci m ens .
Dimensi on s (in mm):

ZPAL F.XXIX/17 Z.PAL F.xXIX/I B
length 0.3 0.33
w id th 0.24 / 0.25

R em ar k s. - T est coa rsely grained , triserial, s lightly cu nea te in ou tl ine , w ith
a ve ry sligh tl y co n vo lu te axis and almost invisible sutures. It di ffe rs from Verneuil i­
noides borea li s Tappan in sma ller test, m ore cuneate ou tli ne a nd less convolute
a x is.

Dis t r ibut ion. - A nnopol - Lowe r to m id - Middle Ce nomania n con densed se ­
q ue nc e.



436 DANUTA PERYT

Subfamily Ataxophragminae Schwager , 1877
Genus Ataxophragmium Reuss, 1860

Ataxophragmium variabile (d 'Orbigny, 1840)
(pI. 22: 9)

1840. Buli m ina variablis d 'O rbigny : 40, pI. 4: 9-11 (fide Ellis and Me ssina).
1980. Atax oph ragmi um v ar i abile (d' Orbigny ) ; Ga w or-Bied owa : 21 pl. 2: 16, 17.

M at er i al. - A fe w specimens.
Dimensi on s (in mm):

ZPAL F.XXIX/19
width 0.57
length 0.4

Remar k s. - Individual va riability sma ll, m ostly in the convexity of cha mbers,
sha pe of test and arrangement of chambers in the last coil.

Distribution. - Annopol- Middle Albian - mid-Middle Cenomanian co n de nsed
seq uence, Ozarow - Uppe r Albian - Middle Cenomanian.

Subfamily Verneuilininae Cushman , 1911
Genus Marssonella Cusman, 1933

Marssonella ozawai Cushman , 1936
(pl. 21: 2)

1936. Mar ssonella ozawai Cushman: 43, pl. 4: 10a-b (fide Ellis and Messina).
1963. Mar sson ella ozawai Cushman; Barnard: 41, text-fig. la-c.
1977. Marssonella ozawai Cushman; Carter and Hart : 12, pI. 2: 1.

Mater ial. - S everal specimens .
Dimensi on s (in mm):

ZPAL F.X X IX/2
wi dth 0.81
length 0.43

Remar k s. - Specimens with coa rsely agglutinated tests and subpara llel s ide s.
Individual variability sma ll, m ostl y co ncer ns the size of ch ambers and depression of
su tu res.

Distr i bu t i on. - Ozarow - Low er and Middle Cenomanian.

Subfamily Ammodiscinae Reuss, 1862
Genus Ammodiscus Reuss, 1862

Ammodiscus sp .

Mat er ial. - Severa l specimens .
Dimensi ons (in mm):

diameter
ZPAL F .XXIX/140

0.4

Remark s. - Test finely agglutinated, p la n isp ira lly and evolu tely co ile d . Due
to a poor sta te of preservation, very di fficult to id entify accura te ly.

Dist ribu t i on . - Ozarow - Uppe r Albian.
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Subfamily Globotextulariinae Cushman, 1927
Genus Arenobulimina Cushman, 1927

Arenobulimina advena (Cushman 1936)
(pi. 21: 5)

"-1936. Hagen ov ella adv ena Cus hman : 43, pi. 6: 21 (fide Ellis and Messina).
1981. Aren obul im i na adven a (Cu shman); Ha rt et al.: 174, pi. 7: 1.

M ate ria l . - Thirty spe cimens.
Dimensions (in mm):

437"

ZPAL F.XXIX/5
width 0.4
length 0.5

Remark s. - Va ria bility small, m ostly in th e sha pe and si ze of test a nd convexity ­
of ch ambers.

D istribution. - Annopol- Albian - mid-Middle Cenomanian condensed se- ­
quence ; Ozarow - Up per Albian - Middle Cenomanian.

Arenobu lim ina angl ica Cushman, 1936
(pi. 24: 1)

1936. Arenobulim i na ang lica Cushman: 27, pI. 4: 8a-b (fide Ellis a nd Messina).
1981. A re nobulimina angl ica Cu shman; Har t et al .: 174, pI. 7: 6.

Material. - Twenty specimens.
Dimensions (in mm):

ZPAL F.XXIX/40
length 0.4
width 0.33

D i st r ib ut io n. - Annop ol, Jakubowice - Lo wer - mid-Middle Ce nomanian con-­
densed seque nce ; Ozarow - Lower - Middle Cenomanian.

A renobulimina chapm ani Cushman, 1936
(pl. 21: 9)

1936. A ren obulim i na chapmani Cu shman: 26, pi. 4: 7a-b, (fide Ellis an d Messina). .
1969. Arenobulimina chapm ani ' Cu shman; Gaw or-Bied ow a : 81, pl. 5: 1a-b, pl. 7:

1a-b, 2; text-figs 3, 4.
1981. Arenobulimina ch apm an i Cu shman ; Har t et al.: 174, pl. 7: 7.

Mat er ial. - Twenty specimens .
Dimensions (in mm):

length
width

D i str ib ut io n. - Ozarow - Upper
condensed sequence;

ZPAL F.XXIX/9
0.8
0.6

Albian ; Annopol - Middle to Upper Albian

Arenobulimina macfadyeni Cushman, 1936
(pi. 21: 7, pi. 22: 12)

1936. A ren obu limina macfad yen i Cu shman: 26, pl . 4: 6a- c (f ide Ellis and Messin a j.,
1981. A r enobulimina m acfadyeni Cushman ; Hart et al. : 174, p I. 7: 8, 9.
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M ate r i al. - Thirty s peci m ens.
Dimensi ons (in mm) :

DANUTA P E R Y T

ZP A L F .XXIXJ7
length 0.33 .
w idth 0.22

Dist r ibut ion. - Ozarow - Upper Albian :
con den sed se quence.

ZPAL G.XXIX/2 2
0.3
0.2

A n nopo l - Middle to Uppe r A lbi a n ,

Family Pavotinidae Loeblich et Tappan, 1961
Genus Pseudotextulariella Barnard, in Barnard and Blow, 1953

Pseudotextulariella cretosa (Cushman, 1932)
(pI. 21: 6)

1932. Textu~arieHa c re ro su Cushman : 97, pl . 11: 17- 19, (fide Ellis and Messina) .
1963. Pseudotextu~arieHa cre tosa (Cushman) ; Barnard : 48, pl . 7: 1-6, 8; text-fig.

6a-d , 7a-f, 8a- c.
1972. Pseudotextu~arieHa c re tosa (C us h ma n); G a w or - Bi edow a : 34, p l. 3: 4a - b.

Material. - Several specimens .
Dimensi ons (in mm):

ZPA L F .X X IXJ6
length 0.5
width 0.57

Remark s. - This highly di stin ctive species is marked by a very sma ll ind iv idual
'va r ia bility , expressed almost exclusi v e ly in the s ize of t est.

Dist r i bu tion . - Ozarow - L owe r a nd Middle Cenomanian .

Superfamily Nodosariacea Ehrenberg, 1838
Family Nodosariidae Ehrenberg, 1838

Subfamily Nodosariinae, Ehrenberg, 1838
Genus Nodosa ria Lamarck, 1812
Nodosaria obscura Reuss , 1845

(p I. 23: 3, 4, 5)

1845. No dosa ria obsc u ra Reuss : 26 , p l. 13: 7-9 (f id e Ellis a n d Messina).
1975. Nodosaria ob scura R euss ; Magniez-Jannin : 192, p l. 12: 22-34 (here a d di tional

synon ymy included).

length
width

Mater ial. - Ove r ten s peci mens.
Dimensions (in mm):

ZPAL F. X X IXJ28
0.3
0.12

Z PAL F.X X IXJ29
0.38
0.10

ZPAL F.XXIXJ30
0.11
1) .37

R emark s. - N odo saria obsc u ra Reuss is marked by a very high degree of
'v a r ia b ilit y in the shape a n d s ize of test, sh a pe and deg ree of inc r ease in the s ize
of chambers, depressi on of su t u r es and in ornamentation. The speci m ens under
st u dy are contained w ithin the limits of on t ogen ic v a r ia b ili ty given b y Magniez­
-Jannin (1975).

D i st r ibution. - Oza row - U pper A lbian - Lower Cenomanian ; Annopol ­
Middle A lbia n - mid-Middle Cenomanian con densed sequence.
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Genus Dentalina Risso, 1826
Dentalina sp.

(pi. 23: 2)

Mat er ial. - Several specimens .
Dimension s (in mm):
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ZPAL F.XXIXJ27
length 0.4
width 0.09

Remark s. - T est s ligh tly curved, with an asymmetrically situa ted aperture.
Margins of test n onlob ate, su tu res n ot marked on the surface , number of cha m bers
inde te rminable. In its general outline, the t es t resembles that of D en talina sororia
(Reuss) f r om w h ich it differs, h ow ever, in sm a ller dimensions, nonlobate margin
of test and sm a ller last tw o chambers .

D istribution. - Annop ol- Middle to Upper Albian con de nsed se quence.

Dentalina gracilis d'Orbigny, 1840
(p i. 23: 1)

1840. D entalina gracilis d 'O rbign y : 14, pl. 1:.5 (fid e Ellis a nd Messina).
1946. Dentalina gracilis d 'O rbigny ; Cushman: 65, p l. 23: ·3-6.
1957. Dentalina gracilis d 'O rbigny; P ozaryska: 80, pi. 7: 1, t ext-fig. 15.

. Mat erial. - Several specimens .
Dimensions (in m m ):

length
w idth

ZPAL F. X X IXJ 26
0.43
0.09

Remar k s. - S pecimens cons iderab ly smaller than those illustrated by Pozaryska
(1957).

Di st r ibu t i on . - Oza row - U pper A lb ia n .

Genus Lagena Walker et Jacob in Kanmacher, 1879
Lagena sulcatiformis P ozaryska et Urbanek, 1956

(pl. 22: 13)

1956. L agena su lcatiformis P oza ryska e t U rbanek; Pozaryska: 113, text-fig. 6.
1957. L agena su lc atiformis P oza ryska et U rbanek; P oza ryska: 55, pl. 1: 8-10, text ­

fig 5-8.

Mat er ial. - Several specimens.
Dimension s (in m m):

ZPAL F .X XIXJ23
length 0.27
w idth 0.2

Remar k s. - This species is marked by a very high degr ee of individual va r ia b­
ility, p rima rily in the shape of test, round to oval, and ornamentation.

Distr ibution. - J akubowice, Annopol- Lo wer - m id -M iddle Cenomanian con­
densed sequence.

9 Acta P alaeontologica Polonica Nt- 3-4/83
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Lagena globosa ovalis Reuss, 1'870
(p I. 21: 8, p l. 29: 3)

1870. Lagena g~obosa (Montagu) var. ovaHs Reuss: 466 (fide Ellis and Messina).
1857. Lagena g~obosa ovaHs Reu ss ; P ozarysk a: 43, p l. 6: 6, 7.

Materia~. - Several specimens .
Dimensio n s (in mm) :

length
wi dth

ZPAL F .XXIX/8
0.28
0.19

ZPAL F .XXIXJI 37
0.23
0.17

D istribut ion. - An nopol
quence .

Low er - mi d-Middle Cen omanian conde nsed se -

Genus Lenticulina Lamarck, 1804
L enticulina sp.

(pI. 24: 4, 5)

_ Materia~ . - Several specimens.
Dimensi ons (in m m):

length
width .

ZPAL F .X X IXJ 42
0.3
0.23

Remark s. - These s pecimens, resembling L. secans (Reuss) in the presence of
k eel on the margin of tes t and ro un d outline of te st, d iffer, h owever from this
species in considerably smaller di mensi on s an d lack of periphe ral n od es.

Distribution . - Ozaro w - Upper A lbian ; Annop ol - Middle - Upper Albian
conde nsed sequence.

Lenticulina rotuZata Lamarck, 1804
(p l. 24: 6, 9)

1804. L en t icuHn a rotu~ata La ma rck : 188 (f ide Ellis a nd Messina).
1975. L en t icu Hna rotu~ata Lamarck ; J endry ka -Fuglewicz: 173, pl . 15; 20: 3-6 (he re

a dditional sy n onymy included).

Mater ial. - Several specimens.
Dimensio ns (in mm) :

length
width

D i st r i bu t ion. - Ozarow - L ow er

ZPAL F.XXIX/43
0.65
0.5

Ce no m anian.

L en ticul ina muensteri (Roemer , 1839)
(p l. 24: 7, 8)

1839. Ro buHn a M iln st er i Reu ss: 48, p l. 20: 29 (f ide Ellis an d Messin a ).
1975. L enticulina muens t eri (R oemer); J endr yka -Fuglewicz : 149, p l. 8: 12-15; pl. 9:

I , 2 (here a dditiona l sy no nymy include d) .

M ate r ia l. - Over ten sp ecimens.



Dimensions (in mm):
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ZPAL F.XXIXl44
length 0.55
width 0.46

Remarks. - Lenticuliita muensteri (Roemer) is a long-lived species marked by
considerable individual variability which was the reason why it was divided into
many species. As shown by Jendryka-Fuglewicz (1975), L. muensteri (Roemer)
formed six morphotypes occurring between the Dogger and the Lower Cretaceous
inclusively. Specimens which are included in the material under study should be
assigned, according to Jendryka-Fuglewicz's classification (1975) to the tumida

.morphotype.
Distribution. - Ozarow - ·Upper Albian- Lower Cenomanian; Jakubowice, An­

nopol- Middle Albian - mid-Middle Cenomanian condensed sequence.

Genus Marginulina d'Orbigny, 1826
Marginulina aequivoca Reuss, 1862

(pl. 23: 6)

1862. Marginulina aequivo ca Reuss : 60, pl. 5: 17 (fide Ellis and Messina).
1957. Marginulina aequivoca Reuss ; Pozaryska : 104, pl . 12: 5.
1975. L enticulina (Marginulina) type aequivoca Reuss ; Magniez-Tannin: 112, p l. 10:

17-21.

MateriaL - Over ten specimens.
Dimensions (in mm):

length
width

Distribut ion. - Ozarow - Upper

ZPAL F.XXIXl31
0.46
0.15

Albian.

Marginulina pseudolinear is (Magniez-Jannin, 1975)
(pl. 23: 8)

1975. L enticulina (Marginulina) pseudolinearis Magniez-Janninx 127, pl. 11: 1, 2.
text-fig. 59, 1.

Material. - Several sp ecimens.
Dimen sions (in mm):

ZPAL F.XXIXl33
width 0.37
length 0.12

Remarks. - A macrospheric form, fairly conformable to Magniez-Jannin's
(1975) description and illustrations, is a predominant form among the specimens
here examined. A slight difference is only observed in the number of chambers on
test. The material mostly in cludes five-chamber tests, whereas six to n ine-chamber
specimens were presented by Magniez-Jannin (i975) .

Marginulina sp.
(pl. 23: 7)

Material. - Several spec imens.
Dimensions (in mm):

9"
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ZPAL F.XXIX/32
length 0.38
width O.lr

Remarks. -'- Specimens with a sm a ll te st, s ligh tl y curved in its initial part;
sutures indistinct, not marked on the surface. In their sha pe, the tests resemble
tho~e of Marginulina t exanensis Cushman from which they differ primarily in three
to four times smaller dimensions.

D istribution - Ozarow - Upper Albian.

Genus Planularia Defrance in de Blainville, 1826
Planularia complanata (Reuss, 1845)

(pl. 23: 11)

1845. CristeHaria complanata Reuss : 33, p l. 13: 54a-b (fide Ellis and Messina).
1975. Lenticulina (P lanularia) complanata (Reuss); Magniez-Jannin: 151, pl . 9: 31-36,

text-fig. 83c-d.

Material. - Seve ral specimens.
Dimensions (in mm):

ZPAL F .XXIX/36
length 0.4
width 0.22

Remarks. - Four subspecies of Planularia com pl anata: (Reuss) were separated
by Magniez-Jannin (1975). Th e Polish spe ci men s correspond to the descr iption and
illustration of L enticulina (Planularia) complanata com pl anat a (Reuss) given by
Magniez-Jannin (1975).

Distribution. - Oza row - Upper Albian - Lower Turonian.

Genus Saracenaria Defrance in de Blainville, 1824
Saracenaria bononiensis (Berthelin, 1880)

1880. Cri steHaria bonon iens i s Berthelin: 55, pl. 3: 23 (fide Ellis and Messina),
1975. L enticulina (Saracenaria) bononien si s (Berthelin); Magniez-Junnin: 184, p l. 13:

16-21.

Mat erial. - Several spe cim ens .
Dimensi on s (in mm):

ZPAL F .XXIXlI38
length 0.43
width 0.12

Remarks. - This spe cies is marked by a very high degree of variability,
primarily in ornamentation and degree of coiling of the initial part of test.

Distribution. - Ozarow - U. Albian - M. Cenomanian; Annopol - Middle Al­
bian - mid-Middle Cenomanian condensed se quenc e.

Saracenaria triangularis (d 'Orbigny, 1840)

1840. CristeHar ia triangularis d 'Orbigny : 27, pI. 2: 21-22 (f ide Ellis and Messina).
1957. Saracenaria triangularis (d 'Orbigny) ; P oza ryska : 119, pI. 10: 8:

Material. - Seve ra l specimens.
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Dimensions (in mm):
ZPAL F.XXIXJI39

0.5
0.3

length ·
width

D i stribut io n. - Oza row - Upper Albian.

Genus Vaginulina d'Orbigny, 1"826
Vaginulina arguta Reuss , 1860

1860. Vaginulina arguta Reuss : 202, pl . 8: 4 (f ide Ellis and Messina).
1972. Vaginulina arguta Reuss ; Gawor-Biedowa : 46, pI. 4: 14 (here a dditional

synonym y included).

Mater ial. - Several spe ci me ns .
Dimensions (in mm):

ZPAL F.XXIXJI41
length 0.51
width 0.36

Remark s. - This species is marked by a fai rly high degree of individual
variability, primarily in ornamentation an d degree of curving of the dorsal si de .

D istribut i on. - Ozarow - Upper Albian.

Family Glandulinidae Reuss, 1860
Subfamily Glandulininae, Reuss, 1860

Genus Tristix MacFadyen, 1941
Tristix excavatus (Reuss, 1863)

(p l . 29: 5)

1863. Rhabdogo nium ex cavatum m . Reuss : 91, pl . 12: 8a- c (fide Ellis a nd Messina).
1965. Trist i x excavat a (Reuss) ; Neagu: 24, pI. 5: 14--15.
1975. Tr i st i x excavata (Reuss) ; Magniez-Jannin: 224, pl. 12: 7-1 1.

Mat erial. - Several spe ci mens .
Dimension s (in mm):

ZPAL F.XXIXJ73
length 0.6
width 0.4

D istrib u t i on. - Annopol - Middle - Up per Albia n con de nsed seq uenc e.

Superfamily Buliminacea Jones, 1875
Family Bolivinitidae Cushman, 1927

Genus Tappanina Montanaro-Gallitelli, 1955
Tappanina eouvigeriniformis (Keller, 1935)

(pl. 29: 13)

1935. Boliv ini t a eouv iger in i f or m is Keller : 548, pl. 3: 20- 21 (f id e Ellis a nd Messina )
1963. Tappanina eouv eger i n ifor m i s (Keller) ; Stemprokova-Jirova : 141, pl. 1: la- c.
1980. Tappanina eou vigerin i fo rmis (Keller) ; Gaw or-Bied owa : 29, pl . 3: 12.



444 DANUT A PERY T

Materia l. - Over ten specimens.
Dimensions (in mm):

ZPAL F.XXIXJ78
length 0.22
w id th 0.13

Rem~rks. - This minute, highly distinctive species is marked by a s ma ll in divi­
dual var ia b ili ty , ex pressed in a varying intensit y of ornamen ta t ion a nd varyin g ra te
of in crease in the size of chambers. The Polish . spe ci mS\ls di spla y a n iden ti ca l
range of varia bili ty w ith those describ ed by S temprok ova-Jirova (1963).

D i st r ib ution. - Oza ro w - L ower Cenoma nian - Lower Tur onian ; An nopol ­
L owe r - mid-Middle Cenomanian con de nse d seq ue nce.

Family Turrilinidae Cushman, 1917
Genus Praebul imina Hofker, 1953

Praebulimina r eussi (Morrow , 1934)
(pi. :Z:~ : 12)

1934. Bulimina reussi Mor row : 195, pl. 29: 12 (fide Ellis and Messin a) .
1946. Bulimina reussi Morr ow; Cushman: 120, pl . 51: 1-5.
1961. Bulimina r eussi Morrow ; Vasilenko: 174, pl. 38: 2, 7.

Mater ial. - Several specimens.
Dimen si on s (in mm):

ZPAL F.XXIXJ37
width 0.3
length 0.22

D i st r ib u t i on . - J a kubowice, Annopol - L owe r - mid-M idd le Cenomania n con­
densed seque nc e.

. Superfamily Discorbacea Ehrenberg, 1838
Family Discorbidae Ehrenberg, 1838
Subfamily Bagginae Cushman, 1927
Genus Valvulineria Cushman, 1927
Valvulineria lenti cula (Reuss , 1845)

(pl . 29: 8, 9, 10)

1845. Rotalina l en t i cula Reuss: 35, pl. 12: 17a":""c (f ide Ellis and Messina).
1972. V alvu lineria l en t i cula (Reuss) ; Ga w or-Biedowa : 59, p l. 6: 6a-c (here a dditional

sy no nymy inc luded).

Material. - Ov e r tw en ty specimens.
Dimen si ons (in m m):

ZPAL F.XXIXJ75
m a ximum diameter 0.22
minimum diamete r 0.18
thickness 0.11

Remar k s. - The specimens unde r study resemble very closely tho se described
by Ga w or -Bi ed ow a (1972) and diff er co nsiderab ly , in a m uch sma ller las t cha mber,
from tho se illustrated a n d described by Va silenko.

D istribu t ion. - A nno po l, Jaku bowice - Middle Albian - mid-Midd le Ceno­
mania n , con densed seq uence; Ozarow - Lowe r Ce nomanian.
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Superfamily Globigerinacea Carpenter, Parker et Jones, 1862
Family Heterohelicidae Cushman; 1927

Subfamily Guembelitriinae Montanaro-Gallitelli, 1957
Genus Guembelitria Cushman, 1927

Guembelitrui cenomana (Keller, 1935)
(p l. 30: 2, 3)

1935. Guembelina cenom an a Kelle r : 547, p l. 2: 13; 14 (f ide Ellis a n d Messina) .
1980. Guembelitria cen om ana (Keller); P ery t : 32, pl. 1: 2-6 (w ith syn on ymy).

Mater ial. - Over tw enty specimens.
Dimensions (in mm):

445

length
w id th

ZPAL F.XXIXJ80
0.19
0.10

ZPAL F.XXIXJ81
0.18
0.11

Distribut i on. - Oza row - Upper A lbia n; Annop ol - Middle Albian - m id­
- Mid dle Cenomania n co n de nsed sequence.

Subfamily Heterohelicinae Cushman, 1927
Genus H eterohel ix Ehrenberg, 1843

Het erohelix moremani (Cushman, 1938)
(pl. 35: 12)

/J ar t. 1938. Guem belina mor emani Cushman: 10, p l. 2: 1-2, non p I. 2: 3 (f ide Ellis
an d Messina ).

1980. H et er ohel i x 1J'.!oremani (Cush man) ; P eryt : 35, pl. .2: 3, 8 (with sy n onymy).

Mater i al. - Several specimens .

. Dimensi on s (in mm):

len gth
wid th

ZPAL F.XXIX/1 35 ·
0.17
0.09

D ist r i but i on. - Annopol, Jakubo w ice - L owe r - mi d - Mi dd le Cenomanian 'con ­
d ensed sequen ce.

Het eroh elix reussi (Cushman, 1938)
(pl. 30: 1)

1938. Gu embelina r eussi Cushman: 11, pI. 2: 6-9 (fide Ellis an d Messin a) .
1980. H et erohelix r eussi (Cus h man) ; P eryt : 39, p l. 3: 10; pl. 7: 13 (w ith sy nonymy).

Material. - Several specimens .
Dim ensi ons (in m m ):

length
w id th

ZPAL F .XXIXJ79
0.19
0.17

Distribut~on . - Jak u bowice - L ow er - m id-Middle Cenomanian co nden se d se ­
q uence.
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Genus Bifarina Parker and Jones, 1872
Bifarina calcarata (Berthelin, 1880)

(pl. 30: 6)

1880. B ig ener ina ca lc ar ata Berthelin: 27, pl. 1: 14-16; pl. 2: 2a-b (fide Ellis and
Messina).

1975. Bifarina calcarata (Be rthelin): Magniez-Jannin: 247, pl. 20: 22-24.

Material. - Several speci mens.
Dimensions (in mm), .:

ZPAL F.XXIXJ85
length 0.33
w id t h 0.09

Remarks. - A s found by Magniez-Tannin (1975), the variable degree of ornamen­
tation of the tests of Bifarina calcarata (Berthelin) depends on ecological conditions.
The Polish speci mens differ from those, described and illustrated b y that author
(1975) only iri a less distinct ornamen ta t ion of t est.

Distribution. - Ozarow - Upper Albian.

Family Planomalinidae Bolli, Loeblich et Tappan, 1957
Genus Globigerinelloides Cushman et Ten Dam, 1948

Globigerinelloides bentonensis (Morrow, 1934)
, (pl. 30: 5, 7)

1934. Anomalina bentonensi s Morrow: 201, pl. 30: 4a-b (fide Ellis and Messina).
1980. Globigerinelloides bentonensi s (M orrow) ; P eryt : 47, pl. 7: 5a-b, 6, 9 (with

syn on y m y).

Material. - Over twenty specimens.
Dimensions (in mm).

length
width

ZPAL F.XXIX/83
0.21
0.19

ZPAL F.XXIXJ84
0.26
0.23

D istr ibution. - Ozarow - Upper Albian - Lower Cenomanian ; Annopol- Middle
Albian- mid-Middle Cenomanian condensed se quen ce.

Globigerinelloides caseyi (Bolli , Loeblich et Tappan, 1957)

1957. Planomalina casey i Bolli, Loeblich et Tappan: 24, pl. 1: 4,5.
1980. Globigerinelloides ca seyi (Bolli, Loeblich e t Tappan) ; Peryt: 48, pl. 7: 3, 4 (with

synonymy).
Material. - Several speci mens .

Dimensions (in mm).
ZPAL F.XXIXJI43

length 0.23
width #0.18

Distribution. - Jakubowice - Lower mid-Middle Cenomanian co n densed se ­
quence.



MID-CRETACEOUS MICROBIOSTRATIGRAPHY

Superfamily Hedbergelloidea Longoria et Gamper, 1975.
Family Hedbergellidae Longoria et Gamper, 1975
Subfamily Hedbergellinae Loeblich et Tappan, 196

Genus Hedbergella Bronnimann et Brown, 1958
Hedbergella delrioensis (Carsey, 1926)

I (pI. 30: 8, 10)
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1926. Globig er ina cretacea d 'Orbigny var. de l rioensis Carsey : (fide Ellis a n d Mes- ­
sinal.

1980. HedbergeHa delrio ensi s (Ca r se y) ; P eryt: 54, pl. 10: l a- c (with syn on y m y).

Mater ial. - Over thi r ty spe ci mens .
Dimensi ons (in m m).

di ameter
thi ck ness

ZPAL F .XXIX/86
0.28
0.16

ZPAL F. XXIX/88
0.20
0.12

D istribu t i on. - Ozarow - Upper Alb ia n - L ow er Turonian ; Jak ub ow ice, Anno-­
poI- Middle Albian - mid-Middle Ce no manian co nde nsed seq uence.

Hedbergella planispira (Tappan, 1940)
(p l. 30: 9; p I. 31: 4)

1940. Globig erina pla n i spira Tappan: 12, pI. 19: 12 (fide Ellis a n d Mes sina) .
1980. -HedbergeHa plani spi ra (Tappan) ; Peryt : 54, p I. 10: 5, 6 (w ith sy nonymy).

Material. - Over tw enty specimens.
Dimensi ons (in mm).

ZPAL F.XXIX/92 ZPAL F.X X IX/87
diameter 0.12 0.16
thick ness 0.06 0.07

D istribut i on. - Oza row Up per . Alb ia n - L ower Cenomanian; Jakubowice,.
Annopol - Middle A lb ia n - mid-M iddle Cenom anian condensed sequen ce.

Hedbergella sim plex (Morrow, 1'934)
(p l. 31: 7, 9)

1934. Hast iger ineHa simplex Morr ow: 198, p l. 30: 6 (fide Ellis and Messina).
1979. Hed bergeHa sim pl ex (Morrow ): R obaszynski and caron : 145, pl . 29: 1- 3, .

p I. 30: 1-2.

Mat er ial. - Over tw enty specimens.
Dimensions (in mm):

ZPAL F.X X IX/95
diameter 0.23
lhickness . 0.08

D istribut i on. - Ozarow - Uppe r Albian - Middle Cenomanian; Jakubow ice ,.
Annopol - Midd le A lbia n - mid- Middle Cenom anian condensed seq uence .
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Hedbergella trocoidea (Gandolfi, 1942)
(pl. 35: 10)

1942. Anomalina lorneiana d 'Orbigny val'. trocoidea Gandolfi: 98, pl. 13: 2, 5 (fide
Ellis and Me ssina).

1961. Hedbergella trocoidea (Gandolfi) ; Loeblich and Tappan : 277, pl. 5: 1, 2.
1977. H edb ergella· t ro coidea (Gandolfi) ; Koch: 23, pl . 1: 4, 5.

Material. - Several speci mens.
Dimensions (in min) :

diameter
thickness

Distributi on. - Annop ol - L ower
q uen ce.

ZPAL F .XXIX/133
0.23
0.09

mid-Middle Cenomanian con dense d se -

Hedbergella sp .
(pI. 35: 11)

Material. - Several spe ci me ns.
Dimensions (in mm):

ZPAL F.XXIX/134
thickness 0.21
diameter 0.07

Remarks. - In the s ize and shape of test and the number of ch a m bers in the
last coil, these speci mens are m ost similar to H ed ber gella planispira (Tappan), from
w h ich they primarily differ in the st r uc tu re of the spira l side which is not fl at,
but concave in its middle.

Distribution. - Annopol - Middle - Upper Albian, condensed se quence.

Genus Praeglobotruncana Bermudez, 1952
Praeglobotruncana delrioenSis' (Plummer, 1931)

(pl. 33: 4. 5, 11)

1931. Globorotalia delrioensis Plummer: 199, pl. 13: 2 (fide Ellis and Messina).
1979. Praeglobotruncana delrio ensi s (Plummer) ; Robaszynski and Caron: 29, pl. 43:

1-2.
1980. Praeglobotruncana delrio ensi s (P lu m mer ); Peryt: 57, p l. 13: 4, 5, 6.

ZPAL F .xXIXl112
0.30
0.14

Cen om a n ia n .

ZPAL F.XXIX/I07
0.32
0.16

Oza row - L ower - mid-Middle

Material. - Seve ral specimens .
Dimensions (in mm):

ZPAL F;XXIXlI06
diameter 0.32
thickness . 0.17

Distribut ion. - Jak u bow ice ,

Pra eglobotruncana gibba Klaus, 1960
(p l . 32: 1, 2, 4, 5)

1960. Praeglobotruncana ste phan i va l'. gibba Klaus: 304, type-fig. i n: Rei chel 1949,
pl. 16: 6; pl. 17: 6.

1979. Praeglobotruncana gibba Klaus ; R obaszynski and Caron: 33, pl. 44: I, 2; pl. 45:
1-2.
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1980. Praegl obo t r unc an a h llal ensi s Barr ; P eryt: 57, p l. 12: 3a- c.

Mater ial. - Over t wenty speci men s.
Dimensi ons (in mm) :
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ZPAL F .X X IXJ 98 ZPAL F.XXIXJ101
ma ximum diamete r 0.37 0.38
minimum diameter 0.32 0.33
thickness 0.23 0.26

Distribut ion. - Ozarow - Middle Cenomanian - L ow er Turonian ; J akubowice,
.A n n opol - L ower - m id -Mi d d le Cenomanian co n de nsed sequ en ce.

Praeglobotruncana stephani (Gandolfi, 1942)
(pl. 31: 8 ; pl. 32: 6)

1942. Globotruncana ste phan i Gandolfi: 130, p l. 4, 5; p l. 4: 36, 37, 41-45 ; p l. 6: 4, 6;
pl. 9: 5, 8; p l . 14: 2 (f ide Ellis and Me ssina).

1980. Praeglobotruncana st ephan i (G and olfi) ; P eryt : 58, p l. 13: 7, 8, 9 (with sy­
n onymy).

Material. - Over thirty specimens.
Dimen si ons (in mm) :

ZPAL F .XXIXJ96 ZPAL F.XXIX/ I02
diameter 0.36 0.45
thickness 0.21 0.23

D ist r ibution. - Ozarow - L ower Cenomanian - Low e r Tur onia n , Jak ubowice ­
Lower - mid-Middle Cenomanian co n densed se quence.

Subfamily Rotaliporinae Sigal, 1958
Genus Rotalipora Brotzen, 1942

Rotalipora app enninica (Renz, 1936)
(pl. 34:'10, 11, 12, 13; pl. 35: 4, 5)

1936. Globotruncana appenni n i ca Renz : 20, 135, text-fig. 2; p. 14: text-f ig . 7a ; p . 71,
p l. 6: 2-8; p l. 7: 1; pl. 8: 4 (f i de ,E ll is and M essina).

1979. Ro talipora appenninica (Ren z, 1936) ; R obaszynski a n d Caron : 59, p l. 4: 1- 3,
p l. 5: 1-3. .

Material. - Over twenty speci mens.
Dimensi on s (in mm) :

ZPAL F.XXIX/124 ZP AL F. X X IX/131
di amete r 0.22 0.4
thickness 0.11 0.19

D i st ribution. - Annop ol - Middle A lbia n - mid-Middle Cenoma ni an co n densed
seq uen ce.

Rotalipora brotzeni (Sigal, 1948)
(pI. 34: I , 2, 3, 8, 9)

1948. Thalman n inella brotzeni Sigal : 102, pl. 1: 5 ; pl. 2: 6, 7.(fide E llis a n d Messina).
1979. Rotalipora brotzeni (Sigal) ; R ob a sz ynski and Ca r on: 65, p l. 6: 1-2.



450 DANUTA PERYT

Mat er ial. - Over ten spe ci mens .
Dimension s (in mm):

ZPAL F.XXIX/114 ZPAL F.XXIX/116
di amete r 0.45 0.40
thickness 0.23 0.21

D istr i but i on . - Oza ro w - Uppermost Albian - Lo wer Cenomanian; Annop ol ­
Middle Albian - mid-M iddle Cenomanian con de nsed sequence.

Rotalipora cus hm ani (Morrow , 1934)
(p l . 34: 4, 5, 6)

1934. GLoborota Lia cus hm an i Mor r ow: 199, p l. 31: 2, 4 (f id e Ellis and Messin a) .
1980. RotaLip or a cushmani (Morrow) ; P e ry t: 59, p l. 11: 1-4.

Mat er ia l. - Several specimens .
Dim ension s (in mm):

condens ed

ZPAL F.XXIX/119
0.34
0.16

mid-Middle Cenom anian

ZPAL F.XXIX/118
0.4
0.2

- L ow er -

di amet er
thickness

D i str ib u t i on. - J akubowice
sequence .

Rotalipora gandoljii Luterbacher et Premoli-Silva, 1962
(p l. 34: 7; pl. 35: 1, 2. 3,6, 7)

1962. Ro taLipora app ennini ca gandolfii: 267, p l. 19: 3.
1979. Ro taLi pora gandolfii Luterbacher et PremoIi 'Silva; Robaszynski and Caron:

81, pl. 11: 1, 2.

Mater ial. - Sever a l specimens.
Dimen sion s (in m m):

ZPAL F.X X IX /125 ZPAL F,XXIX/128
diameter 0.4 0.35 .
th ickness 0.19 0.17

Remarks. - R. gan doLf i i Luterbach e r e t P remoIi-Silva , 1979 is a specie s
t ransition al be tw een R. appenninica (Re nz, 1936) and R. brotzen i (Sigal, 1948). From
R. appenn i n i ca it d iffers in having periumbilical flanges on all ch ambers and from
R. brotzen i - in havin g a mo re lobulate per ip hery a nd lacking ra ise d umbilica l
sutu res.

D ist r i but i on. - Annopol - Lower Cenomanian.

Family Marginotruncanidae Pessagno, 1967
Genus Whiteinella Pessagno, 1967

Whiteinella praehelvetica (Trujillo, 1960)
(pl. 31: 2)

1960. Rug oglobig er ina' praehe Lvetica Trujillo: 340, pl. 49: 6.
1979. PraegLob ot r uncana praeh el v et i ca (Tru jillo) ; R obasz ynski and Ca r on : 43, pl . 47:

1, 2.
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Material. - Several specimens.
Dimensions (in mm):
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ZPAL F.XXIX/90
diameter 0.34
thickness 0.16

Remarks. - The specimens under study have test flat on the spiral and strongly
convex on ventral side and five to six chambers in the last whor l, , Surface of
chambers spinose. Due to the lack of a distinctly developed' keel and the presence
of portici on the umbilical side, this species has been assigned to the genu's
WhiteineHa.

Distribution. - Ozarow - Lower Turonian.

Whiteinella baltica Douglas et Rankin, 1969
(pI. 31: 5, 6)

1969. WhiteineHa baltica Douglas et Rankin: 197, fig. 9a-i.
1980. WhiteineHa baltica Douglas et Rankin; Peryt: 70, pI. 23: 4, 5, 6 (with synonymy).

Material. - Over twenty specimens.
Dimensions (in mm):

diameter
thickness

Distribution. - Annopol,
densed sequence.

ZPAL F.XXIX/93 ZPAL F.XXIX/94
0.28 0.27
0.10 0.09

Jakubowice - Lower - mid-Middle Cenomanian con-

Whiteinella brittonensis (Loeblich et Tappan, 1961)
(pl. 35: 8, 9)

1961. HedbergeHa britto7'ensis Loeblich et Tappan: 274, pl. 4: 1-8.
1979. WhiteineHa brittonensis (Loeblich et Tappan); Robaszynski and Caron: 175,

pl. 37: 1; pl. 38: 1, 2.

Material. - Over twenty specimens.
Dimensions (in mm):

ZPAL F.XXIX/132 ZPAL F.XXIX/133
diameter 0.22 0.20
thickness 0.13 0.11

Remarks. - The specimens under study differ from those described by Roba­
szynski and Caron (1979) only in smaller dimensions of test.

Distribution. - Ozarow - Upper Albian - Lower Turonian; Annopol - Middie
Albian - mid-Middle Cenomanian condensed sequence.

Genus Dicerineiu: Porthault, 1970
Dicarinella algeriana (Caron, 1966)

(pI. 33: 9)

1966. Praeglobotruncana algeriana Caron: 74, pI. 16: 8, pl . 17, 8.
1979. DicarineHa algeriana (Caron); Robaszynski and Caron: 57, pl. 50: 1-2.

Material , - Over ten specimens.
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Dimension s (in mm):
ZP AL F.XXIXlI09

d iameter 0.4
t hi ck n ess 0.2

Remark s. - In the size a n d sh a pe of test, numbe r and shape of chambers and
ornamentation, D. alger iana (Caron, 1966) resembles Praeglobot r uncana ste phani
(Gandolfi, 1-942) from w h ich it d iff e r s , h ow ev er , radically in having tw o wide ly
s pa ce d k eels.

D i stribut ion. - Ozarow - L owe r Tur onian.

Dicar in ella hagni (Scheibnerova, 1962)
(p l, 32: 7, 8, 9; pl. 33: 7)

1962. Praeglobotruncana hagn i Scheibner ov a: 219, fi g. 6a-c.
1979. DicarineHa hagni (Sch eibnerova) ; R ob aszynski and Caron: 79, pl. 56: 1-2;

pl. 57: 1-2.

M ater i al. - Over twenty specimen s.
Dimensions (in mm) :

ZPAL F .XXIX/I03
thickness 0.7
diameter 0.34

Distrib u t ion. - Ozarow - L ow er Tu r onia n .

ZPAL F. XXI X /I 08
0.63
0.31

Dicarinella im bricata (Mornod, 1950)
(p I. 32: 3; pl. 33: 1-3, 6, 8)

1950. G lo botruncan a i m bricata Mornod: 589, pl. 15: 21-34; fig. 5: 2a-c, 3a-d (f id e
Ellis a n d Me ssina).

1980. D i cari neHa imbr ie-ata Mornod ; P er y t: 68, pl. 13: 10, 11, 12 (with synonymy).

Material. - Over t w enty specimens.
Dimensions (in mm):

ZPAL F .XXIX/97
0.31
0.15

di amete r
thickness

D i st r i but i on. - Ozaro w - L ow er Tur on ian.

Dicarinella longoriai Peryt, 1980
(p l. 33: 10, 12)

1980. D i cari n eHa longoriai P eryt : 68, pI. 13: 1, 2, 3.
Mater ia l. - Several specimens. .

D imensions (in mm):
ZPAL F.XXI X /97

0.31
0.15

d iameter
thickness

Dist r ib u t i on. - Ozarow - L ow e r Tu r onian.
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Family Cibicididae Cushman, 1917
Subfamily Cibicidinae Cushman, 1927

Cibicides de Montfort, 1'808
Cibicides gorbenkoi Akimez, 1961

(pl. 29: 1, 4)

453,

1961. Cibicides (Cibicidoides) gorbenkoi Akimez: 166, pi. 16: 6, 7.
1972. Cibicides gorbenkoi Akimez; Gawor-Biedowa: 91, pl. 12: 5a-c, 6a-c; text­

fig. 4.

Material. - Over thirty specimens.
Dimensions (in mm):

ZPAL F.XXIX/71
greater diameter 0.34
smaller diameter 0.32
thickness 0.16

Remarks. - This species is subject to considerable individual variability in the
size of a node on the ventral side and in the shape of test and chambers.

- Distribution. - Ozarow - Upper Albian - Middle Cenomanian, Jakubowice, An-­
nopol- Lower - mid-Middle - Cenomanian condensed sequence.

Cibicides kerisensis Vasilenko, 1961
(pl. 25: 7, 8, 9)

1961. Cibicides kerisen sis Vasilenko: 135, pi. 27: 2, 3, 4, 5.

Material. - Over twenty specimens.
Dimensions (in mm):

ZPAL F.XXIX/47
greater diameter 0.66
smaller diameter 0.45
thickness 0.3

Remarks. - Test plano-convex to concave-convex, margin slightly sharpened•.
On the spiral side, chambers flat, triangular, sutures slightly marked ; on the ventral
side, chambers convex, sutures flat at the beginning of last whorl and strongly
depressed between last chambers. The umbilical depression is filled by a transparent .
node. Most forms have a sharpened margin of test, similar to a specimen illustrated
by Vasilenko, 1961, pl. 27: 4.

Distribution. - Ozarow - Middle Cenomanian - Lower Turonian; Jakubowice­
Lower - mid-Middle Cenomanian condensed sequence.

Superfamily Cassidulinacea d'Orbigny, 1839
Family Pleurostomellidae Reuss, 1860

Subfamily Pleurostomellinae Reuss, 1860
Genus Pleurostomeiia 'Reuss, 1860 .

Pieurostomella nitida Morrow, 1934
(pl. 23: 9, 10)

1934. Pleurostomella nit ida Morrow : 94, pl . 30: 22 (fide Ellis and Messina).
1970. Pleurostomella nitida Morrow ; Eicher and Worstell: 291, pl, 4: 5, 8-10_

Material. - Several specimens.
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.D im ensions (in mm) :
ZPAL F .XXIXJ35

0.4
0.12

ZPAL F .XXIXJ34
0.36
0.11
Albian.

length
width

Dist r ibut ion. - Ozarow - Upper

Superfamily Robertinacea Reuss, 1850
Family Osangularidae Loeblich et Tappan, 1964

Genus Globorotalites (Brotzen, 1942)
Globorotalites multiseptus (Brotzen, 1936)

;pI. 29: 12)

1936. Globorotalia m ultisep ta Brotzen: 161, pl. 11: 6, 7: text-fig. 59, 60, 61 (fide
Ellis and Messina).

1961. . Globorotalites mult i septus (Bro tze n) ; Vasilenk o: 57, p l. 9: 7, 8, 9, 10.
Mater ial. - Several speci mens .

.Dim ensions (in mm) :

ZPAL F .XXIXJ77
di ame ter 0.28
thickness 0.15

D i st r i bution . - Jak ubowice - L ow er - mid-Middle Cenoma nian condensed se­
-q uence,

Genus Gyroidinoides Brotzen, 1942
Gyroidinoides subconicus (Vasilenko, 1961)

(pl. 29 : 2)

-1961. Gyr oi dina subconica Vasilenko: 47, p I. 8: 5.

Mat er ial. - Over thirty speci m ens .
Dimensi on s (in mm):

ZPAL F .X X IXJ 72
di a m e ter 0.35
thickn ess 0.16

Remar k s. - Ex cep t fo r th eir s m a ller size, t he specimens inves tigated co rresp ond
-en ti re ly to the h ol ot y pe.

D istribution. - Ozarow - Upper Albia n - L ower Cenomanian ; Jakubowice, An­
-nop ol - Middle Albian - mid-Middle Cenoma nian condensed sequen ce.

Family Anomalinidae Cushman, 1927
Subfamily Anomalinidae Cushman, 1927
Genus Lingulogavelinella Malapris, 1965

Lingulogavelinella form osa (Brotzen, 1'945)
(pl. 27: 1, 2, 4)

°1945. Ctbi cides f ormosa Br ot zen: 55, p l. 2: 3 (fide Ellis a nd Me ssi na) .
:1980. Lingulogav elinella f ormosa (Brotzen): R ob aszynski a n d Magniez-Jannin: pl. 9:

18, 19, 20.
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Material. - Over forty ' spe ci mens .
Dimensions (in mm) :

455

ZPAL F.XXIX/57
greater d ia m et er 0.4
smaller dia m eter 0.3
thickness 0.23

D ist r i bu t i on. - Ozarow - Upper Albian - Mi ddle Cenomanian; Jakubowice, An­
nopol- Mi ddle A lbian - mid-Middle Cen om a n ian condensed sequence.

Lingu logav elinella frankei (Bykova, 1923)
(p l. 28: 1, 2, 3)

1961. Anomalina (Pseu dov alv u lineria) frankei (N . Bykova); Vasilenko: 115, pl. 20:
6; pl. 21: 1, 2.

Mater ial. - Over th irty speci m ens .
Dimensions (in mm) :

ZP AL F.XXIX/62
gr ea ter di amete r 0.3
sm a ller diameter 0.25
thickness 0.17

D istribut ion. - Ozarow~-Upper Albian - L ower Cenomanian; J akubowice, An­
n opol - Middle Albian - mid-Middle Cenomanian con de nse d sequenc e.

Lingu logavelinella globosa (Brotzen, 1945)
(p l . 28: 4, 5, 6, 7; 12, 13)

1945. Anomalinoides glob osa Brotzen: 55, pl. 2: 6 (f ide Ellis a n d Messina).
1972. Lingulogav elinella globosa (Brotzen) ; Gawor-Bied owa: 107-108, pl. 15: 4, 5.

Material. - Several spe ci mens.
Dimensi on s (in mm):

ZPAL F .XXIX/64 ZP AL F.XXIX/6 6
diamete r 0.27 0.32
thickness 0.13 0.15

Remarks:- This species di splays a fairly high deg ree of varia bili ty in the size
of test, number of chambers on th e la st w hor l, sh a pe of ch a m bers a n d d egree -of
evo1uteness of the d orsal side.

Distribut i on. - Ozarow - L ower Cenomanian.

Lingulogavelinella orb iculata (Kusnezova, 1953)
(pl. 27: 5, 7, 8)

1961. Anomalina (Pseudovalvul ineria) orbiculata (Kusnezova); Vasilenko: 116, pl.
21: 3, 4, 5. .

1972. L ingulogav elinella orbiculata (Kusnez ov a) ; Ga w or-Biedowa: 111, pl. 15: 3.

Material. - Over twenty speci mens .
Dimensions (in mm):

diameter
thickness

10 Ac ta Pal~eontologica P olonica Nr 3-4183

ZPAL F.XXIX/58
0.43
0.22
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Remarks. - This species is marked by a middle-sized , biconvex and bilate rally
in volute test , wit h a fa irly strongly lobate ma rgin and having five to six chambers
in t he last w horl; the last chamber is considerably larger tha n the re maining ones ;
the pe riumbilical per ipheries of chambers on the ventral side are ar ranged in
a sta rlike pattern.

L. or bic ulat a (Kusn ezova , 1953) diff ers f ro m L. f rank ei (Byk ova) in larger
dimensions, a more lobat margin of test and in th e size and sha pe ·0£ the last
cha mbe r. From L. globosa (Brot zen , 1945), it di ffers in a complete ly involu te dorsal
side and lower numb er of chambers in the last whorl of test.

Distri bu tion. - Ozarow ~ Lower - Middle Cen omanian; Jakubow ice, An nopol ­
Lower - mid-Middle Cenom anian conde nsed sequen ce.

Lingulogavelinella orna tissima (Lipnik , 1961)
(pi. 28: 8, 9, 10, 11)

1972. Lingu l ogavelineHa? ornatissima (Lipnik); Gawor- Bied owa : 110, pl . 15: 6;
text-fig. 8.

M ateri aL - Twen ty specimens.
Dimensions (in mm) :

ZPAL F.XXIX/68
diameter 0.32
th ickness 0.15

Remark s. - Test biconvex , with a slightly lobate ma rgin, bila tera ll y in v olute.
In th e middle of the tes t, a ll chambers termina te, on both sides, in Iarnella te,
t ri angula r flaps. L. ornatissima (Lipnik , 1961) di ff ers from the re maini ng species
of thi s genus in th e presence of periu mbilical flaps on both sides of the test.

D i stribution. - Oza row - Lower - Middle Ceno manian ; Jak ubowice , Annopo 1­
L ower - mid-Middle Cen oma nian conde nsed sequence.

Lingulogavelinella spinosa (Plotnik ova , 1962)
(p i. 26: 1, 2, 3, 13)

1962. Cib icides (Cib i cides) spi n osus Plotnikova : -54, pi. 2: 4.
1972. L ingulogav elineHa spinosa (Pl otnikova) ; Gaw or-Bied owa : 114- 115, pI 17: 1.

MateriaL - Over twen ty specime ns.
Dimensions (in -m m ):

ZPAL F.XXIX/48 ZPAL F.XXIX/56
diameter 0.32 0.26
thickness 0.15 0.13

Remarks . - Test plano-convex, flat on the ven tral and strongly convex on
the dorsal side, in volute and with only th e chambers of last whorl visible on both
sides of t es t; a sma ll umbilical depression, su rrounde d by shor t, lamellar fl aps of
ch ambers, forming a starlike ornament, occurs on th e ventral si de. On the dorsal
side, tests are ornamented by high , thick ribs, arranged sub ra dia lly and covering
dorsal suture s.

Distribution. - Ozarow - Upper Albia n - Middle Cenomanian; Ann opol, J aku­
bowice - Middle Albian - mid-Middle Cenomanian conde nsed se quence.
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Ge nus Gavelinella Br otzen, 1942
Gav elinella baltica Br otzen , 1942

(pl. 25: 4-6; pI. 26: 4, 5, 8)

1942. Gaveli7ie Ha baltica Brotz en: 50-51, pl. 1: 7 (f ide Ellis and Mes si na ).
1977. Ga velineHa balt ica Brotzen; Carter and Hart: 46, pl. 1: 36- 38.

Mat erial. - Over thirty specimens.
Dim en sions (in mm):
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ZPAL F.XX IX/46
d~me~r O~

th ickness 0.22

Distribution. - Ozarow - Upper Albian - Middle Cenomanian; Jakubow ice, An ­
n op ol - Middle Albian - m id-Middle Cenomanian condensed sequence.

Gavelinella cenomanica (Brotzen, 1945)
(pl. 25: 1, 2, 3)

1945. Cibicidoides cenoma n ic a Brotzen: 54, pi : 2: 2a- c (f i de Ellis and Messina ).
1977. Gav elinella ceno m anica (Brotzen) ; Ca rt er an d Hart : 46, pI. 1: 33-35.

Mat erial. - Ov er th irty specimens.
Dimensions (in mm) :

diameter
thickness

ZPAL F.XXIX/45
0.7
0.34

D istribut i on. - Oza row - Upper Albian - Lower Cenomanian ; J akubowi ce , An- '
nopol- Midd le Albian - mid-Middle Cenomanian condensed sequence .

.Gavel in ella intermedia (Berthelin, 1880)
(pI. 26: 6, 7, 11, 12)

1880. Anomalina i nte r m edia Berthelin: 67, pI. 4: 14a-c (f ide Ellis and Messina).
1972. GavelineHa (B erthelina) intermedia (Berthelin); Gaw or -Biedowa : 120, pl. 15:

7, 8, 9; text-fig. 12.

Mater ial. - Over twenty specimens .
Dimen sions (in mm):

di ameter
th ickn ess

ZP AL F.XXIX/52
0.41
0.22

ZPAL F.XXIX/55
0.3
0.15

Remark s. - G. i n te r me din (Berthelin, 1880) differs f r om G. baltica Brotzen in
ha ving more convex cha mbe rs on both sides of the test in particular in the initial
chambers of the last coil w hich results in the fact that; in the lateral · vi ew, the
te st of G. i n terme di n is cons iderably wider as compared with that of G. baltica.
In addition, G. intermedia is nearly subinvolute also on the do rsal side and has
a more conve x dorsal side of test.

Di st r i but i on. - Ozarow - Upper Albian - Lower Cenomanian; Jakubowice , An­
n op ol - Middle Albian - mid-Middle Cenomanian condensed sequence.

10'
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Gavelinella sch loenbach i (Reuss, 186~)

(pI. 26: 9, 10)

1862. Rota lia sch loe n bachi Reuss : 84, p l. 10: 5 (fide E ll is and Mess in a ).

1965. Planu lina sch l oen bachi (Re uss) ; Neagu : 32, pl. 8: 3.

1972. Ga v elinella (Ga v elinella) schloen bach i (R euss); Ga w or -Bie d ow a : 129, p I. 16: 2.

M at er ial. - Over tw enty speci m ens .
D im ensi on s (in m m ):

dia m eter
thick n ess

ZP AL F .X X IX/54
0.28
0.13

D i st r i bu t i on. - Ozarow - U p per A lbian - Mi d dl e Cenomanian; Jak ubowice­
L ower - m id -Mid dle Cenomanian co ndensed seq uen ce.

Genus Stensioeina Brotzen, 1'936
Stenstoeuui praeexculpta (Keller, 1935)

(p l. 24: 2, 3)

1935. Gy ro idina praeexcu lpta K eller : pl. 3: 28- 32 (fid e Ellis a n d Messi na).

1954. StensiOina praeex culpta (K elle r); P oza r yska : 265, text-fig. 23.

Mat er ial. - Several speci m ens.
Dimensions (in mm):

di a m ete r
thick ness

ZPAL F.X X IX/41
0.43
0.21

D ist r i bu t i on. - Ozarow - L ow e r T u ron ia n (sa mple con ta m in a te d during prepara­
tion).

Family Ceratobuliminidae Cushman, 1927
Subfamily Epistomininae Wedekind, 1937

Genus Hoeglundina Brotzen, 1948
Hoeglund ina chapm ani (Ten Dam, 1948)

(p l . 29: 6, 7, 11)

1948. Epist om in a ch apmani T e n Da m : 166, pl. 1: 5 (fide E llis a n d Mess ina ).

Mat er ia l. - Ov er twenty specimens.
Dimen si on s (in (m m) :

Cenomania n ; Ja k u bo wice - Low er -

ZPAL F.XXIX/73
0.26

. 0.15
diamete r
thickn ess

Di st r i bu t i on. - Oza row - L ow er - Middle
mid -Middle Cenomani a n condensed seq uenc e.
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D ANUTA PERYT

OT WORN ICE I MIKROBIOSTRATYGRAFIA SRODKOWEJ KREDY

POLNOCNO-WSCHODNIEGO MEZOZOICZNEGO OBRZEZENIA

GOR SWIE;TOKRZYSKICH (POLSKA CENTRALNA)

Streszczenie

Z osadow albu, cenomanu i turonu antykliny Annopola (odsloniecia Annopol

Jakubow ice) oraz monoklinalnej cze sci p61no cno-wschodniego mezozoicznego

obrzezenia Go r S wietokrzyskich (odsloniecie Ozarow) opracowano zesp61 otworni-
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cowy Iiczacy ponad 80 gatunk6w. W oparciu 0 ten zesp61 stwierdzono obecnosc

nastepuiacych standartowych poziom6w otwornicowych : Rotalipora appenninica ,

Rotalipora brotzeni , Rotalipora cushmani i Praeglobotruncana hel vetica. Jedynie

w antyklinie Annopola, gdzie osady te sa silnie skondensowane i wymieszana jest

w nich roznowiekowa fauna, nie wyznaczono granic miedzy poziomami. W omawia­

nych osadach w oparciu 0 rozprzestrzenienie otwornic bentonicznych ustanowiono

lokalne poziomy otwornicowe.

W oparciu 0 otwornice planktoniczne potwierdzono obecnosc dolnego i nizsze]

czes ci cenomanu srodkowego w antyklinie Annopola.

Otwornice potwierdzily rowniez wczesniejsze opinie 0 kondensacii stratygraficz­

nej i wymieszaniu roznowiekowych faun w srodkowyrn i g6rnym albie oraz w dol­

nym i srodkowym cenomanie antykliny Annopola.

W oparciu 0 otwornice planktoniczne ustalono wiek g6rnej granicy luki straty­

graficznej w profilu Ozarowa na srodek poziomu Inoceramus labiatus.

EXPLANATION OF THE PLATES 21-35

Plate 21

1. T extularia sp., Annopol, L. to mid-M. Cenomanian condens ed sequence, ZPAL
F.XXIXll, X 83.

2. Marsson ella ozawai Cushman, Ozarow, U. Albian, ZPAL F. XXIX/2, X 100.
3. Tritaxia macfadyeni Cu shman, Ozarow, M. Cenomanian, ZPAL F.XXIXl3, .

X 67.
4. V erneuilinoides borealis Tappan, Ozarow, L. Albian, ZPAL F.XXIXl4, X 100.
5. Arenobulimina advena Cushman, Ozarow, L. Cenomanian, ZPAL F.XXIX/5,

X 167.
6. Pseudotextulariella cretosa (Cu shman), Ozarow, L. Cenomanian, ZPAL F.XXIXl6,

X 67.
7. Arenobulimina macfadyeni Cushman, Annopol , M. to U. Albian condensed

sequence, ZPAL F.xXIX/7.
8. Lagena globosa' ovalis Reuss, Annopol, L. to mid-M. Cenomanian condensed se­

quence, ZPAL F.XXIXl8, X 200.
9. Arenobulimina chapmani Cushman, Ozarow, U. Albian, ZPAL F.XXIX/9, X 67.

10. Eggerellina mariae Ten Dam. Ozarow, L. Cenomanian, ZPAL F.XXIXl10, X 133.

Plate 22

1. Verneuilinoides borealis Tappan" Annopol, M. to U. Albian condensed sequence,
ZPAL F.XXIXlll , X 80.

2. The sa me species, Annopol, M. to U. Albian condensed sequence, ZPAL
F.XXIXlI2, X 50.
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3. VerneuHinoides jischeri Tappan, Anriopol, L. to mid-M, Cenomanian condensed'
sequence, ZPAL F.XXIXJI3, X 53.

4. ' Tritaxia pyramidata Reuss, Ozarow, M. Cenomanian, ZPAL F. XXIXJ14, X 67.
5. Trochammina cf. w etteri Stelck and Wall, Annopol, M. to U. Albian condensed,

sequence, ZPAL, F.XXIXJI5, X 80.
6, 10. Sp iroplectinata annectens (Parker and Jones), Annopol, M. to U. Albian .

condensed sequen ce, ZPAL F.XXIX/16, 20, X 100.
7, 8. VerneuHinoides sp., Annopol , M. to U. Albian condensed sequence, ZPAL .

F.XXIXJI7, 18, X 133.
9. Ataxophragmium v ariabile (d'Orbigny), Oza row, U. Albian, ZPAL F.XXIX/19, .

X 80.
11. Textularia · chapmani Lalicker, Jakubowice, L. to mid-M. Cenomanian con­

densed seque nce, ZPAL F.XXIXJ21 , X 100.
l2. Arenobulimina macjadyeni Cu shman, Annopol, M. to U. Albian condensed se­

quence ZPAL F .XXIXJ22, X 133.
13. Lagena su l cat i j or mis Pozaryska and Urbanek, Jakubowice, L. to mid-M. Ceno-·

manian condens ed sequence, ZPAL F.XXIXJ23, X 133.
14. Trochammina cf. wetteri Stelck and Wall, Annopol, U. Albian, ZPAL F.XXIX/24,_

X 100.

Plate 23

1. D entalina gracilis d'Orbigny, Ozarow, U. Albian, ZPAL F.XXIX/26, X 93.
2. Dentalina sp ., Annopol, M. to U. Albian condensed sequence, ZPAL F.XXIXJ27,_

X 133.
3, 4, 5. Nodosaria ob scura Reuss, Ozarow, U. Albian-Cenomanian, ZPAL..

F.XXIXJ28, 29, 30; 3 X 200, 4, 5, X 133.
6. Marginulina aequivoca Reuss, Ozarow, U. Albian, ZPAL F.XXIXJ31, X 133.
7. Marg inulina sp ., Ozarow, U. Albian, ZPAL F .XXIXJ32, X 133.
8. Dentalina pseudolineari s Magniez-Jannin, Ozarow, U. Albian, ZPAL F.XXIXJ33, _

X 133.
9, 10. Pleurostomella nit ida Morrow, Ozarow, U. Albian, ZPAL F.XXIXJ34, 35,..

X 133.
11. Planularia com pl an at a (Reuss), Ozarow, U. Albian, ZPAL F.XXIXJ36, X 133.
12. Praebulimina reussi (Morrow), Jakubowice, L. Cenomanian, ZPAL F.XXIX/37, ~

X 133.
13, 14. Marginulina jonesi Reuss, Ozarow, U. Albian, ZPAL F .XXIX/38, 39, X 167.

Plate 24

1. Arenobulimina anglica Cushman, Ozarow, L. Cenomanian, ZPAL F.xXIX/40, .
X 133.

2, 3. Stensioei na praeexculpta (Keller), Ozarow, L. Turonian, ZPAL F.XXIXJ4I , .
X 100 (from contamination).

4, 5. L enticulina sp. , Ozarow, U. Albian, ZPAL F.XXIXJ42, X 133.
6, 9. L enticulina rotulata Lamarck , Ozarow, L. Cenomanian, ZPAL F.XXIXJ43,..

X 67.
7. B. Lenticulina muensteri (Roemer), Ozarow, U. Albian, ZPAL F.XXIXJ44, X 67••
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Pl a te 25

1, 2,3. Gav elinell a cenomanica (Brotzen), Oza row, L. Cenoman ian , ZPA L F .XXIXl45,
X 80.

'4, 5, 6. Gavelinell a baltica Bro tzen, Ozaro w, L. Cenoman ian ZPAL F.XX IX/46 ;
4, 5, )( 100; 6, )( 100.

'7, 8, 9. Cibicides k erisensis Vasilenk o, Ozarow, L. Cenoman ian , ZPAL F .XXIXl47;
7, 9, x 80; 8, X 100.

P la te 26

1. 2, 3. Lingulogavelin ella spi nosa (P lotn ikova). Annopo l, L. t o mid-M, Cenoma­
n ia n condensed sequence, ZPAL F.x:XIXl48, 49, 50, x 133.

4, 5. Gavelinell a balt ica Bro tzen, Annopol, L. to mid-M. Cenomanian conden sed
sequence, ZPAL F.XXIXl51, x 80.

'6, 7. Gavelin ella intermedia (Berthelin) , Annopol, L. to mid-M, Cenomanian ,
condensed seque nce, ZPAL F .X X IXl52, X 100.

8. Gavelinella baltica Brotzen , Annopol, L. to mid-M. Cenomanian conde nse d
sequence, ZPAL F.XXIXl53, x 100.

9, 10. Gav elin ella schloenbachi (Re uss), Anno po l, L. to mid-M. Cenomanian con­
den sed se que nc e, ZPAL F .XXIX /54, x 133.

11, 12. Gavelinella intermedia (Berthelin), Annop ol, L. to mid-M . Cenom anian, con­
densed se quence, ZP AL F.XXIX/55, )( 133.

13. Lingulogav elinella spinosa (Plotnikova), Annopol, L. to mid-M. Cenomanian
con den se d seque nce, ZPAL F.XXIX/56, x 167.

Pl a te 27

1, 2, 4. Ling ulogavelinella fo rmosa (Brotzen), Oza row, U. Albian, ZPAL F.XXIX/57,
)( 133.

.5, 7, 8. Lingul ogavelinella oTbicu lata (Kusn ezova), Ozarow, L. Cenomanian, ZPAL
F.XXIX/58, 59, 60, x 100.

3, 6. Lingulo gavelin ella sp., Oza row, L. Cenomania n , ZPAL F .XXIX /61, )( 133.
.9. The same spe cime n, x 167.

P late 28

1. Ling ul ogav elinella fran k ei (Bykova), Annopo l, M. to U.' Albian cond ensed se­
quence, ZPAL F. XXIX /62, x 200.

'2, 3. Th e sa me specie s, Annopol, M. to U. Albian condensed sequence, ZPAL
F.XXIX/63, x 200.

'4, 5, 6. Lingul ogav elin ella globosa (Brot zen) , Ozaro w, L. Turoni an, ZPAL
F.XXIX/64; 4, 6 x 133, 5 x 167.

7. Th e sa me species, Oza row , L. Turonian , ZPAL F.XXIX /65, x 267.
'8, 9. Lingulogav elinella orn atissima (Lipnik), Annopol, M. to U. Albian condense d

sequence, ZPAL F.XXIX/68, x 133.
"1 0. The same spe cies, Oza ro w, L. Cenomanian, ZPAL F.XXIX/69, x 100.
11. The sa me species, Oza row , L. Cenomanian, ZPAL XXIXl70, X 100.
12. Lingulogav elinell a globosa (Brotzen) , Ozaro w, L. Turonian, ZPAL F .XXIXl66,

x 133.
,13. The sa me species, Ozarow, L. Tu ronian, ZPAL F.XXIX/67, x 167.
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Plate 29

1, 4. Cibi cides gorbenkoi Akimez, Oza row, L. Turonian, ZPAL F .XXIX/71, X 127.
2. Gyroidi n oides su bcon i cus (Vasilenko), Ozarow, U. Albian, ZPAL F .XXIXI72,

X 140.
3 ;\ Lagena globo sa ova lis Reuss, Annopo l, . M. to U. Albian con den sed sequence,

ZPAL F. XXIX/137, X 133.
5. Tri st i x excavat us (Reuss), A nnopo l, M. to U. Albian condesed se quence, ZPAL

F.XXIXI73, X 87.
6. 7, 11. H oeglundina' chapmani (Reuss) , Jakubowice, L. to mid-M. Cenomanian

condensed se que nce, ZPA~ F.XXIXI73, 74, X 133
8, 9, 10. V alvu lineri a lenticula (Reuss) , Ozarow, U. Albian, ZPAL F.XXIXI75,

X 200.
12. Globor otalit es muUiseptus (Brotzen), Jakubow ice, L . to ' mid-M. Cenomanian

condensed sequence, ZPAL F.XXIX/77, X 167.
13. Tappan ina eouviger i n i j or m i s (Keller), Annop ol , >L . to mid-M. Cenomanian

conde nsed sequence, ZPAL F.XXIXI78, X 200.

Plate 30

1. H et er oiietix r cuss i (Cushma n) , J akubowice , L . to mid-M, Cenomanian con de ns ed
sequence, ZPAL F.XXIXI79, X 267.

2, 3. Guembelitria cen om an a (K eller), Oza row, U. Albian , ZPAL F.XXIX/80, 81,
X 300.

4. Heterohelix moremani (Cushman), J akubowice, L. t o mid-M. Cenomanian con­
densed se que nc e, ZPAL F.XXIX/82, X 167.

5, 7. Glob i ger ineHoid es benton ensi s (Morrow), Oza row, U. Albian, ZPAL F .XXIX/83,
84, X 200.

6. Bijar i na calc ara t a (Be rthelin), Ozarow, U. Albian, ZPAL F.XXIX/85, X 200.
8, 10. Hed bergeHa delrio ensi s (Carsey), U. Albian, ZPAL F.XXIX/86, X 167, ZPAL

F.X X IX /88, X 200.
9. H ed bergeHa planispira (Tappan), Oza ro w, U. Albian, ZPAL F.XXIX/87, X 300.

Plate 31

1. Dicarin eHa imbricata (Mornod) , Ozarow , L. Turonian, ZPAL F. XXIX/89, X 100.
2. Whit eineHa praehelv etica (Trujillo), Ozarow, L. Turonian, ZPAL F.XXIX/90,

X 133. '
3. Whit ei neHa sp., Ozarow, L . Turonian, ZPAL F.XXIX/91, X 100.
4. H edb erqella planispira (Ta ppan), Ozarow, U. Albian, ZPAL F.XXIX/92, X 300.
5, 6. Wh i teineHa baltica D ouglas a n d Rankin, Annop ol, L . t o m id-M. Cenomanian

condensed sequen ce, ZPAL F.XXIX/93, 94, X 170.
7, 9. H etib erqella simplex (Mor row), Oza r ow, U, Albian, ZPAL F .XXIX/95, X 200.
8. Praeg l ob ot r unc a1lU ste phani (Gandolfi), Oza ro w, L . Turonian, ZPAL F.XXIX/96,

X 100.

Plate 32

3. Dica r i neHa imbr ic ata (Mornod) , Oza row, L. Turonian, ZPAL F.XXIX/97, X 133.
1, 2, 4, 5. Praeglobotruncana gibba Kl aus, Ozarow, L. Turonian, ZPAL F.XXIX/100,

101, X 100, ZP A L F.XXIX/98, 99, X 133.
6. Praeglobot runcana ste phani (Gandolfi), Ozarow, L. Turoni an, ZPAL F.XXIX/102,

X 100.
7, 8, 9. D i carineHa hagni (Scheibnerova), Ozarow, L. Turonian, ZPAL F.XXIX/103,

X 67.
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P late 33

I, 2, 3. D icar ineHa imbrica ta (Morncd), Ozarow , ' L. T u r on ia n , ZPAL F.XXIX/104,
105, X 133.

4, 5. Praeglobotrncana de l rioens,is (P lu m mer) , Jakubowice, L. Cenom anian, ZPAL
F.XXIX/106, 107, X 133.

6, 8. D icarineHa i m bricata (Mornod), Ozarow, L. Tur on ian, ZPAL F .X X IX /97,
X 133. '

7. Dicar ineHa hagni (Sch eibne r ova ), Ozarow , L . Turonian, ZP AL F.XXIX/108, X 67.
9. DicarineHa alger iana (Ca ron ), Ozarow, L. T u r onian, ZPAL F.XXIX/109, X 100.

10, 12. D icarineHa longoriai P ery t, Ozarow, L. Tur on ia n , ZPAL F .XXIX/110 , 1 11 ~

10 X 100, 12 X 167.
11. Praeglobotruncana del r i oen si s (Plummer), Jaku bowice, L. to mid- M. Ceno­

manian condensed sequence, ZPAL F.XXIX/112, X 133.

Plate. 34
1, 2, 3, 8, 9. Rotalipora br otzeni (S ig a l); 1-Oza row , L. Cenoma ni a n , ZPAL.

F.XXIX/11 3, X 167; 2, 3, 8, 9, :- Anno pol, L. to mid-M. Ce no m a nian condensed
se q uen ce , ZPAL F.XXIX/114, 1 15, 116, 117, X 100.

4, 5, 6. Ro tal ipora' cus h m a n i (Morrow), J a kub ow ice , L. to mid- M, Cen omanian,
condensed sequence , ZPAL F. XXIX/118, 119; 4, X 100; 5, 6, X 167.

7. Rotalipora gandolfii Luterba ch er and Premoli-Silva , Annop ol, L . to m id -M.
Cenomanian condense d se q ue nce, ZPAL F.X X IX /120, X 100.

10, 11, 12, 13. Rotalipora appen n i nica (Renz), An n opol, M. to U. Albia n con den sed.
sequence, ZPAL F.XXIX/121, 122, 123, 124; 11, X 100; 10, 12, 13, X 167.

Pl~te 35

1, 2, 3, 6, 7. Ro tal i pora gan dolj ii L uthcrba ch er a nd P rem oli-Silva , Annopol, M. to'
U. Albian condensed seque nce, ZPAL F.XXIX/125, 126, 127, 128, 129; I, 2, 3..
X 100 ; 6, 7, X 133.

4, 5."Rotaliporaappenninica (Ren z), Annop ol , M. to U. Alb ia n co nd ensed sequence..
ZPAL F.XXIX/130, 131; 4, X 167; 5, X 100.

8, 9. White ineHa brittonensis (L oeblich and Tappan), Ann opol, M. to U. A lbian
condensed se q uen ce, ZPAL F .XXIX/132, 133, X 167.

10. H edbergella trocoidea (Ga n d olfi ), Annopol, M. t o U. Albian con densed seque nc e..
ZPAL F.XXIX/133, X 173.

11. H edb ergeHa sp., Annopol, M. to U. A lbia n con den sed sequence, ZPAL
F.XXIX/134, X 173.

12. Heterohelix moremani (Cushman), Annop ol , M. to U. Albian condensed se­
quence ZPAL F.XXIX/135, 233.
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