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Contribution to the knowledge of the foraminifers
of the Frydek type facies in the Polish Outer
Carpathians

Microlauna occurring in the maris of Frydek type {grey marls in the Subsilesian, Silesian units and Bacu-
lites Marls in 1be Skole unit) in the Polisb Outer Carpathians are discussed. The Campanian and Mae-
strichtian assemblages bave been found in the Subsilesian as well as the Maestrichtian ones in the Silesian
and Skole units. The Frydek Maris have been formed in the final stage the submarine siumps al the
boundary of the shelf and batbyal zones. They have more outer position than the varepgated facies.

INTRODUCTION

Microfauna of the Frydek Formation from Czechoslovakia have been worked
out by E. Hanzlikova (1969, 1972), E. Hanzlikova et al. (1982). In the monographic
paper, dealing with microfauna from the type locality at Frydek Mistek, E. Hanzli-
kova (1969) distinguished the biostratigraphic zones and in the paper by E. Hanzli-
kova et al. (1982) she refers 1o Longoria zones (J. F. Longoria, 1977). The similarity
between microfauna from the grey marls of the Subsilesian unit and from the Frydek
Marls has been pointed out in the papers by J. Liszkowa (1959) and J. Liszkowa,
W. Nowak (1960, 1963). Microfauna of the grey marls from the Silesian unit are
described in: J. Liszkowa, W, Nowak (1964), J. Liszkowa (fide S. Geroch et al,,
1967), F. Szymakowska, J. Morgiel (1964). Microfauna of the Baculites Marls
from the Skole unit have been investigated by J. Rychlicki (1912), S. Geroch (fide
S. Bukowy, S. Geroch, 1957; S. Geroch et al,, 1979), J. Morgiel (fide. S. Gucik,
1962; S. Gucik, J. Morgiel, 1965; S. Wdowiarz et al., 1974). Number of findings
of the Upper Senonian macrofauna coming from the Baculites Marls were described
in: T. Wisniowski (1905, 1909, 1918/1919), W. Rogala (1909, 1937), J. Nowak
(1909}, J. Kotlarczyk et at. (1972), J. Kotlarczyk (1979).
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Fig. 1. Map ol the localities
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We would Jike to express vur gratitude to: J. Burlan, S. Gucik, J. Jesionowicz,
W. Nowak, F. Szymakowska who kindly gave us the profiles and lithological
informations to the present paper.

THE CHARACTERISTICS OF MICROFAUNA [N THE PARTICULAR
UNITS

Our study showed that the micrefauna of Frydek type occur both in the Sub-
silesian, and in the Silesian and Skole units. Only some of the plankienic zones
distinguished in the Frydek Marls by E. Hanzlikova (1969) are represented in the
Polish Outer Carpathians i.e. Praeglobotruncana (Globotruncana) havanensis,
Abathomphalus mayaroensis and Rugoglobigering macrocephala zones.

In the Polish Outer Carpathians the Campanian, Maestrichtian and Danian
assemblages have been found in the Subsilesian unit while in the Silesian and Skole
unils only Maestrichtian ones occur {Fig. 1, 2). The most complete profiles occur
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Fig. 2. Ranges of microfaunal assemblages with the typical foraminifera in Frydek type deposits of Polish
Outer Carpathians
Zasigg zespolow mikrofauny z charakierysiycznymi gatunkami otwornic w uiworach typu [rydeckiego
polskich Karpat Zewngtrznych
I — Reussella szajnochae (Grzybowski), 2 — Bolivinoides decoratus {Jones), 3 — B. delicoruhey Cushman, 4 — B,

traco (Marsson). 5 — B, wrifiaris Rilsermann, 6 — Racemiguembelina varians (Rzehak), 7 — Globotruncana ared
{(Cushmun), 8 - G, confusa (Cushman). 9 — Glaborrancanetle havanensis (Voorwijk), 10 — Hedbergelia monuuu-
thensis (Qlsson). || — Globatruncana ex gr. stuarti (de Lapparent), 12 — G. coficiformis (de Lapparent). 13 — Abathom-

phalus mayaroensis (Bolli), 14 — Rugoglabigering macrocephola Bronnimann, 15 — R. piluls Bellord, 16 — R penayt
Bronnimann + R. rugasa (Plummer), 17 — Daviesing minuscula (Helker), 18 - Cymbalapora rodiets Hagenow, 19 —
Siderolites calcitrupoides Lamarck, 20 — Orbutoides media d Archiac; explanation of profile numbers as given in Fig. |

Objainienia numerdw profil jak na Ng. |
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Table |
Stratigraphical range the foraminifera of the Frydek type in Outer Carpathians, Poland
Senonian
lower|upper
=}
Foraminiferal species |2
S|5]E|5|¢e
Slg| 85| 8
2le| = g] 3
HEERE
O|a|C|[Z]|a
[ 21314156
Nodelum velascoense (Cushman) | ———m—————C
Rhabdammina cylindrica Glaessner E————
Rhabdammina linearis Brady ==
Rhabdammina abyssorum Sars R ———
Batftysiphon vitta Naus —
Dendrophrya robusta Grzybowski — ==
Dendrophrya excelsa Grzybowski 2
Ammolagena clavaia (Jones et Parker) —
Rzehakina apigona (Rzehak) >
Rzehakina inclusa (Greybowski) ——=
flormosing excelsa (Dyla2anka) —=
Hormosing ovulum (Grzybowski) —
Spiroplectamming cretosa Cushman -
Spiroplecitammina dentata (Alth) —=——
Spiroplectammina lanceolata Huss -
Spiroplectammina semicomplanata (Carsey) =
Dorothia erassa (Marsson) —
Dorothia oxycong (Reuss) ]
Dorothia retusa Cushman —
Plecting lenis (Grzybowski) ————
Maianzia varians (Glaessner) —
Nodosaria aspera Reuss -
Frondicufaria biformis Marsson ===
Frondicularia simplex Reuss —_—
Lugena hexagona Williamson =
Lagena izabella {d'Orbigny) - e e
Lagena paucicosiata Franke ===
Lagena sulcatiformis Pozaryska et Urbanek | =====
Lenticuling acura (Rauss) =
Lenticuling valascoensis White T
Marginulina bullata Reuss g
Globuling lacrima Reuss T
Globulina prisca Reuss -
Gunuling adherens (Olszewski) =
Gutuling trigona (d'Ocbignyy — |T—====
—_—

Ramuling kitti Rzehak
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Praepuliminy arcadelphiane (Cushman et Parker)
Praebuliming carseyde (Plummer)
Praebulimina petroleana (Cushman et Hedberg)
Praebulimina spinaia {Cushman er Campbell)
Bafivina decurrens (Ehrenberg)

Boliving giganiea Wicher

Bolivina incrassata Reuss

Bolivinoides decorutus {Jones)
Balminordes delicatulus Cushman
Belivinoides drace (Marsson)

Bolivinoides miliaris Hiltermann
Bolivinoides regularis Reiss
Praeglabuliming quadrata (Plummer)
Reussellu cimbrica (Broizen)

Reussello minuia (Marsson)

Reussella szajnochae (Grzybowski)
Pseudouvigerino cristata (Marsson)
Gavelinppsis bembix {(Marsson)
Nurnallinella florealis (Whilte)

Laviensing minuscula (Hofker)

Siderolites calcirrapoides Lamarck
Guembelitria cretacea Cushman
Heterohelix globulosa (Ehrenberg)
Hererohelix pulchra (Brotzen)

Heterohelix strieta (Brotzen)
Planoglobulina acervulinoides (Egger)
Pseudoguembelina costota (Cushman)
Pseudoguembefing excolara {Cushman}
Pseudorexiularia carseyae (Plummer)
Pseudotextularia elegans (Rzehak)
Racemiguembelina rextulariformis (White)
Racemiguembelina varians {Rzehak)
Ventilabrella eggeri Cushman
Globigerinelloides muirispina (l.alicker)
Hedbergello monmouthansis (Qlsson})
Globotruncana arca (Cushman)
Globarruncana caliciformis (de Lapparent)
Globotruncana conice White
Globotruncona contusa (Cushman)
Globotruncana elevata (Brotzen)
Globotruncana fornicota Plumeer
Globotruncana linneiana (d'Orbigny)
Globotruncana stuarti {de Lapparen)
Globotruncane siuartifarmis Dalbiez
Globotruncana tricarinata {Querau)
Globotruncanella havanensis (Yoorwijk)
Abathomphalus mayaroensis {Bolli)
Rugoglobigerine macrocephola Bronmimann
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| 3T [5]s,

Rugoglobigering milomensis Smith et Pessagno -
Rugoglobigerina pennyi Bronnimann =
Rugoglobigerinu pifule Bellord =
Rugoglobigerina rugvsa (Plummer) ==
Rugoblobigerina rotundata Bronmimann . =
Eponides subcandidulus (Grzybowski) = =T
Cibicides excavatus Brotzen

Cibicides farperi (Sandidge)

Cl'n:ﬁa/Opw‘a radiata Hagenow

Orbitoides media d’Archiac

Pleurosiomella wadowicensis Grzybowski
Elipsopolymarpiing velascoensis (Cushman}
Nodasaretla gracillinn: Cushman

Nodosarella spinulosa (Montagu)

Aragonia ouezcanensis (Rey)

Chitostomeifa ¢l. ovaidea (Reuss)
Chilpstomedia primitiva Cushman er Todd
Chilosiomella trinitatensis Cushman et Todd
Allomorphing cretacea Reuss
Quadrimorphing allomorphinoides {Reuss)
Quadrimarphing minuia (Cushman)

Florilus troasrae (Wisser)

Nonionella austinana Cushman

Nonionella cretacea Cushman

Nonionelia robusta Plummer

Pulleria eretacea Cushman

Alabamina ahtusa {Burrow e Holand)
Osangularia cordieriana {’Qrbigny)
Gyraidinoides nitidus (Reuss)

Gavelinella rubiginosa (Cushman)
Stensiveina ponimerana Brotzen

stratigraphic range of foraminifera after the literaiure;
————— stratigraphic range of forammifera in Frydek lype sediments in Quter Carpathians,
Poland

in the Subsilesian unit and for that reason the authors began the microfaunai cha-
racleristic from this unit. The profiles from other units have been referred to Lhe
mentioned ones.

In the Subsilesian unit the Upper Senonian assemblage have been studied from
the profiles in the area of. Goleszow, Lanckorona Bielska, Zagrody, Zygodowice,
Wiéniowa, Przenosza, Zegocina, Rajbrot and from the dnllmgs Dziggielow 1, 2,
Ustron 1, 2. The Campanian assemblages were distinguished in the lower part of
the profiles from the area of Lanckorona Pisarzowicka (Lanckorona, Zagroda
profiles). In these assemblages there were found: Bolivinoides delicarulus Jones
et Cushman, Gavelinopsis bembix (Marsson), Nuttalitnella floreadis (White), Da-
viesina minuscula (Hofker), Cibicides excavaius Brotzen, Chilostomella ovoidea
Reuss, Ch. trinitatensis Cushman et Todd, Quadrimorphina allomorphinoides
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(Reuss), Nonionella austinana Cushman and further more greal number of tiny
planktonics: Hererohelix div. sp., Globigerinelfoides div. sp. and in smaller amount
Hedbergella monmouthensis (Olsson) and Globotruncana arca (Cushman), G. ri-
carinata (Querau), Rugoglobigerina rugosa Plummer, R. pilula Belford. The Mae-
strichtian assemblages are present in all mentioned above profites of the Frydek
Marls. A characteristic feature there is a frequent occurrence of the planktonic
foraminifers {about 80 %) represented by the genera: Heterohelix, Pseudotexrularia,
Racemiguembelina, Globigerinelloides, Globotruncana, Rugoglobigerina.

In the Lower Maestrichtian (the area of Lanckorona Bielska, Zygodowice,
Zegocina) Globorruncanelia havanensis (Voorwijk) is very abundant while Bofivino-
ides decoratus (Jones) is sporadic. Racemiguembelina varians (Rzehak) and Aba-
thomphalus mayaroensis (Bolli} are found in the Upper Maestrichtian. The assem-
blages with both Lower and Upper Maestrichtian elements have been also noted.

In the uppermost Maestrichtian the species Rugoglobigerina macrocephala
Bronnimann occurs (Lanckorona Bielska profile).

Daviesina minuscula (Hofker) — very typical species for the Frydek Marls
occurs in all Maestrichtian assemblages except those ones from Bochnia area.
The benthic species are present as well: Lagenidae, Guitulina rigonuia (Reuss),
Praebulimina arcadeiphiana (Cushman et Parker), Bofivina div. sp., Reussella cimbrica
(Brotzen), Gevelinopsis bembix (Marsson), Siderolites calcitrapoides (Lamarck),
Cymbalopore radiata Hagenov, Orbitoides media (d’Archiac), Cibicides excavatus
Brotzen, Chilostomella div. sp., Quadrimorphina aliomorphinoides (Reuss), Florifus
troostae (Visser), Nonionella div. sp. In all samples from the Frydek Marls beside
foraminifers there are also present ostracedes and fragments of macrofauna (sponges,
echinoides, bryozoans, Inoceramus). The grey marly shales containing the Frydek
type microfauna occur in the Silesian unit among the Istebna Beds. In the western,
marginal part of the Silesian unit at Czaniec place (Andrychow area) J. Liszkowa,
W. Nowak (1964) as well as in the eastern part at Kobyle (Frysztak area) — F.
Szymakowska (1962 — unpublished materials), F. Szymakowska, J. Morgiel
{1964} the foraminiferal fauna with characteristic species Daviesina minuscula
have been found. These microfauna correspond with Maestrichtian assemblages
from the Subsilesian unit. The assemblage from Czaniec, representing Lower
Maestrichtian, could be correlated with Globotruncana havarensis zone of E. Hanzli-
kova (1969) whereas the assemblage from Kobyle corresponds to the Upper Mae-
strichtian — Abathomphalus mayaroensis zone.

The deposits comprising the Maestrichtian microfauna resembling the assem-
blages from the Frydek Marls of the Subsilesian unit occur in the Skole unit within
the Inoceramian Beds. These deposits are present in the north-eastern part and are
known as the Wegierka or Baculites Marls and also partly deposits considered as
the Babice clays from the western part of discussed unit.

From the surface profile of the Baculites Marls in the region of Wegierka two
Lower Maestrichtian assemblages have been distinguished. They correspond with
coeval microfauna from the Subsilesian unit and differ only in a bigger amount of
bentonics. The assemblage similar to the mentioned one from the Subsilesian unit
with Lower and Upper Maestrichtian microfauna occurs in the following profiles:
Tuligow, Krasice, Wegierka {quarry). At Krasice the Upper Maestrichtian assem-
blage is aiso present. Rich Upper Maestrichtian microfauna were found in the
western part of the Skole unit in the following profiles: Podgrodzie, Chechly,
Kamienica Delna, Gorzejowa. Smaller foeraminifera are accompanied by larger
ones i.e.: Cymbalopora radiara Hagenow, Siderofites calcitrapoides (Lamarck)
as well as by ostracedes and numerous macrofauna’s fragments, whereas species
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Daviesina minuscula (Hofker) typical for the Frydek Marls of the Silesian and Sub-
silesian units (except the most eastern part of this last one — Zegocina, Rajbrol
profiles) is absent.

Full list of the foraminifers species is presented in theTable I of biostratigraphic
ranges as well as in the paper of J. Liszkowa, J. Morgiel (1981).

CONCLUSIONS

The foraminiferal assemblages distinguished in the marls of the Frydek type
differ from the Upper Cretaceous ones of the other facies in the Subsilesian, Silesian
and Skole units. The assemblages with the significant predominance of planktonic
foraminifers of the penus: Heterohelix, Pseudotextularia, Racemiguembelina,
Globigerinelloides in smaller amount Globotruncana, Globotruncanella, Abathom-
phalus, Rugoglobigerina and few Hedbergella occur in the marly facies (of the Frydek
type). Scanty arenaceous benthic foraminifers of the family Astrorhizidae and of
the genus: Ammodiscus, Hormosina, Rzehakina, Dorothia, Spiroplectammina,
Matanzia and more abundant calcareous benthic of the family: Nodosaridae,
Polymorphinidae (Guttulina), Turilinidae (Praebulimina), Bolivinitidae (Bolivina,
Bolivinoides), Epistomariidae (Nuttallinella), Rotaliidae (Daviesina), Cibicidae (Cibi-
cides), Pleurostomelliidae (Epistopolymorphina, Elispoglanduling), Nonionidae (Chilo-
stomella, Elipsoglandulina, Quadrimorphina, Florilus, Nonionella, Pullenia), Ala-
baminidae (Alabamina), Osangularidae (Gyroidina, Osangularia), Anomalinidae
(Gavelinella, Stensivina) are accompaning the planktonics. Larger foraminifers
i.e. Siderolites, Orbitoides and also ostracodes and a number of macrofauna fragments
are present as well. Species Daviesina minuscula (Hofker) is present in the Subsilesian
unit (except its eastern part — Bochnia region) as well as in the Silesian while in the
Skole unit of this species is absent.

The Campanian and Maestrichtian assernblages have been distinguished in the
profiles of the Subsilesian unit. The Campanian microfauna occurs in the lower
parts of the profile of Lanckorona Bielska region. The Maestrichtian assemblages
are present in all mentioned units. Lower Maestrichtian is represented in the Sub-
silesian unit, in the area of Lanckorona Bielska, Zygodowice, Zegocina and in
the Skole unit in the area of Krasice where it is the assemblage with abundant Gilobe-
truncanella havanensis (Voorwijk) that corresponds with Praegloborruncana hava-
nensis zone of E. Hanzlikova (1969).

The assemblages with numerous A4bathomphalus mayaroensis (Bolli) occur in
the Upper Maestrichtian deposits in the Subsilesian unit region of Lanckorona
Bielska, Wisniowa, Przenosza, Rajbrot, Silesian unit — region of Kobyle, Skole
unit — region of Wegierka, Pruchnik, Sopotnik Makowa, Chechty, Podgrodzie,
Gorzejowa, Kamienica Dolna, They could be correlated with Abarhomphalus
mayaroensis zone of E. Hanzlikova (1969). The assemblages with both Lower and
Upper Maestrichtian elements have been also found for example in the Subsilesian
unit in the profiles of Dziggielow, Ustron 2, Przenosza, WiSniowa, in the Silesian
unit — Czaniec and in the Skole unit — Wegterka, Krasiczyn, Tuliglowy. Further-
more in the Lanckorona Bielska profile of the Subsilesian unit, the Upper Maestrich-
tian assemblage with Rugoglobigerina macrocephaia has been distinguished which
is placed by E. Hanzlikova (1969) above Abathomphalus mayaroensis zone. To-
gether with an appearance of more clayey facies a number of arenaceous foramini-
fers increases. It is more visible in the eastern part of the Subsilesian unit. These
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type of microfauna could already correspond with Danian,

Due to the incomplete profiles in the Polish Outer Carpathians only some of
the assemblages could be correlated with zones distinguished by E. Hanzlikova
(1969).

Microfaunal assemblages of the eastern part of the Subsilesian unit (Bochnia
area) showe a great similarity with those ones from the western part of the Skole
unit (PilZno area).

The Frydek type assemblages consist of three different ecological elements:
I — autochthonous benthics of deeper water (Chilostomellidae), 2 — numerous
planktonics could occur at the boundary of shelf and continental slope (B. Olszew-
ska, oral information) and 3 — neritic fauna — shell’s fragments of echinoids,
bryozoans, sponges. Inoceramus, ammonites and molluscs and foraminifers:
Cymbalopora radiata (Hagenow), Orbitoides media (d’Archiac), Siderolites calci-
trapoides Lamarck, Cibicides excavatus Brotzen and in some cases Daviesing mi-
nuscula (Hofker). The exotics are also present in the Frydek type deposits.

Joint occurrence of the elements mentioned above, indicates the existence of
submarine slumps at the boundary of continental shelf and slope, what was already
noted by the other authors: M. Ksiazkiewicz (fide S. Geroch et al., 1967), S. Gucik
(1982}, S. Gucik, J. Morgiel (1963), F. Szymakowska, J. Morgiel (1964), J. Kotlar-
czyk (1978), W. Burzewski (1966), S. Geroch et al. (1979).

These data indjcate more shallow position of the Frydek type facies as it was
earlier presented in M. Ksiazkiewicz (1975). W. Nowak (fide J. Liszkowa, W, No-
wak, 1960) considers that the Frydek facies in the Subsilesian unit had more nort-
hern situation than variegated one.

The afore-said fauna of the boreal and Tethys provinces are also noted by A.
Mc Gugan (1982). According to E. Hanzlikova (1969, 1972) the Frydek Marls
are deposits of the outer shelf.

Transiated by E. Malata

Oddzial Karpacki
Instytutu Geologicznego
Krakow, Skrzatdw 1

Received; 18 1X 1984
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Anuna NMTMWKOBA|, Moaska Srusa MOPTENDL

K BOMPOCY O MU3IYYEHHOCTHU POPAMHWHMWMDEP B GALIMAX
PPUAOEUKOIO THUMNA BO BHEWHWX KAPMATAX MONbWKA

Peawmne

B craThe paccHoTpeHa MUKpOthayHa, 3AKNKOUEHHAR B Meprenax HpUABUKOrc Twna (cepele B cyb-
CHNEICKOM W CHNE3CKoM NoKpopax, DaKyNUToBLIE — 3 CKONLCKOM NOKpoae) BrewHnux nonsckux Kap-
naT. Bolaenexk) accounalk hopamuuupep KaMNaHa ¥ HAACTPHXTA B CYOCHMNEICKOM NOKPOBE M HAACTPHX-
T2 B CHNEICKOM W CKONbCKOM NOKPaBaX. B HUX yCTAHOBNEHO HANHMWE PAIHLIX 3IKOROCHHECKKX 3INEMEHTOR
ABTOXTOHHAR GEHTOHHAR thayHa rAYBOKe MoOpR, OBMNBKAR ANAKKTOHHAR (hayHa W HEPWTOBAA dayHa.
‘CoBMeCTHOR janeranwe 3THUx tayH CBUAETENLCTBYET © NOABCAHOM OMONIHE HA NOTpaHWYbe wenbda
M BaTHANEHOW 30HBI, 3 TAKKe o Gonee BHeWHeH NOwUKH hauny DprACUKOrc TUNa Ne GTHOLEHUIO K
necTpol auuiu cybouneickoro NoKposa.

Janma LISZKOWA, (Teanna Junina MORGIEL

PRZYCZYNEK DO ZNAJOMOSCI OTWORNIC Z FACJI TYPU FRYDECKIEGO
POLSKICH KARPAT ZEWNETRZNYCH

Streszczenie

Oméwiono mikrofaung wystepujacq w marglach typu frvdeckiego (szare w jednosikach podslaskie).
slaskiej i bakulitowe w jednosice skolskiej) polskich Karpat Zewngirznvch. Wydzielonc zespoly otworni-
cowe kampanu i mastrychtu w jednostce podslaskiej i- mastrychty w jednostkach sigskiej 1 skolskiej.
Siwierdzono w nich Lrzy rézne elementy ekologiczne: autochtoniczng faung bentoniczng glebszego
morza. liczna faung plankioniczng oraz faung nerylyczng. Wspélne wyslgpowanie wymienionych ele-
menléw wskazuje na podmorski zsuw pogranieza szelfu i strefy batialne) oraz potwierdza bardziej ze-
wnelrzne polozenie facji Lipu [Tydeckiego w stosunku do facji pstrej jednostki podslyskiej.
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TABLE 1|

. Nodosaria aspera Reuss; x 120

. Frondicularia biformis Marsson; x §0

. Frondicularia simplex Reuss; x 120

. Lagena hexagona Williamson; x 95

. Lagena izabella (d'Orbigny); x 100

. Guttubina trigonufa (d'Orbigry); x 60

. Praebulimina arcadelphiana (Cushman et Parker): x 60
. Praebulimina carseyae (Plummer); x 60

. Praebuliminag peiroleana (Cushman et Hedberg)
. Praebuliming spinata (Cushman et Campbell}

. Bolivina inocrassata Reuss; x 50

. Boliving decurrens (Ehrenberg); x 90

. Boliving gigantea Wicher; x 100
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Fig. 1. Bolivinoides decoratus (Jones); x 60

Fig. 2. Bolivinoides delicatufus Cushman; x 60

Fig. 3. Bolivinoides miliaris Hillermann; x 90

Fig. 4. Bolivinoides regularis Reiss; x 132

Fif. 5. Bolivinpides draco (Marsson); x 60

Fig. 6. Reussella s-ajnochae {Grzybowski): x 66

Fig. 7. Daviesina minuscula (Holker); ventral view (sirona brzuszna); x 60
Fig. 8. Gavelinopsis bembix (Marsson); veniral view {strona brzuszna): x 96
Fig. 9. Siderolites culcitrapoides Lamarck; x 40

Fig. 10. Guembelitriu cretacea Cushman; x 180

Fig. |1. Heiterohelix giobulosa (Ehrenberg): » 120

Fig. 12. Heterohelix pufchra (Brotzen): x 100
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TABLE 1lI

. Pseudoguembelina costara (Cushman); x 72

. Pseudotextularia efegans (Rzehak): x 96

. Racemiguembellina textularifarmis {White); x 96

. Racemiguembelling varians (Rzehak); x 60

. Globigerinelloides multisping (Lollcker); x 96

. Globotruncana arco (Cushman), dorsal view (strona grzbietowa); x 72

. Globotruncana contusa {Cushman); dersal view (strona grzbietowa); x 108

. Globotruncana formicata Plummer; dorsal view (strona przbietowa); x 90

. Globotruncanella havanensis (Yoorwijk); ventral view (sirona brzuszna); x 130

. Abathomphalus mayaroensis (Bolli); ventral view (strona brzuszna); x 90

. Rugoglobigerina macrocephala Bronnimann; dorsal view (strona grzbictowa}; x 60
. Rugoglobigering milamensis Smith et Pessagno, ventral view (slrona brzuszna); x 96
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TABLE 1V

Rugoglobigering pennyvi Bronnimann: dorsal view (strona grzbietows); x 60
Rugoglobigerina pililu Belford: ventral view (strona brzuszna); x 132
Rugoglobigerina rotundata Bronnimann; dorsal view {strona grzbietowa): x 96
Rugoglobigering rugosa (Plummer); ventral view (strona brzuszna); x 96
Cibicides excavarus Brotzen; dorsal view (strona grzbietowa); x 78
Cymbalopora radiata Hagenov, ventral view {slrona brzuszna); = 40

. Chilostomella primitiva Cushman et Todd: x 60

. Chilosiomelia c¢f. ovoides (Reuss); x 60

Quadrimarphina allomorphinoides (Reuss). dorsal view (strona grzbietowa): x 60
Quadrimorphina minuta {Cushman}; dorsal view (strona pgrzbietowa); x 60

. Nonionella austinana Cushman; x 72

. Florilus troosiae (Wisser); x 90
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