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UPPER CRETACEOUS CALCAREOUS NANNOPLANKTON IN AREAS
OF INTEREST FOR HYDROCARBONS IN THE SOCIALIST REPUBLIC
OF ROMANIA'! '

BY
IOAN COSTEA, DOINA COMSA

Sommaire

Nannoplancton calcaire du Crétace supérieur des zones dintérét pour les
hydrocarbures de la République Socialiste de Roumanie. Dans 'industrie du pétrole et des gaz,
le chercheur stratigraphe est confronté & des problémes particuliers en ce qui concerne les horizontations et les corrélations des
dépéts traversés par des forages. Afin de donner une solution efficace a ces problémes, il doit employer tous les critéres
d’horizontation et de corrélation stratigraphique. Dans ce sens-1a, chez I'Institut des Recherches et des Projections pour le pétrole
el les gaz a été introduite les derniéres années — outre les critéres classiques de détermination des Ages des dépdts traversés
par des forages — I’étude du nannoplancton calcaire fossile. Afin d’employer avec de bons résultats cette méthode biostrati-
graphique, il était encore nécessaire de disposer des étalons pour la détermination taXonomique et pour la biozonation.
Nous nous sommes proposés, dans cette étude, de résoudre le probléme suivant : 4 partir de 571 échantillons préparés, étudiés
au microscope optique et au microscope électronique, on a mis en évidence 98 espéces appartenant a 43 genres et a 7
familles de Coccolithophyceae et 9 genres de nannofossiles incertae sedis associés. Les échantillons proviennent de l'inter-
valle Vraconien-Maestrichtien, de la zone d’intérét pour les hydrocarbures qui se rattache aux principales unités structurales
de la R.S.R. Les espéces déterminées sont présentées dans une classification spécifique, qui comprend les 98 espéces, a
partir des systématiques existant jusqu’au moment de la-rédaction de I’étude. Les espéces décrites sont illustrées par des
photos faits au microscope optique et au microscope électronique. En ce qui concerne la biozonation, il faut mentionner
qu’elle a eté réalisée en tenant compte des recherches faites jusqu’a cette date sur le plan mondial, mais sans oublier, en
méme temps, les caractéres particuliers de la succession du Crétacé supérieur de la R. S. R Nous considérons gqu’autant la
description des principaux types de nannoplancton crétacé supérieur, aussi bien que la biozonation présentés dans ce tra-
vail sont une premiére étape dans la connaissance de ce groupe fossile de notre pays et que les recherches ultérieures seront
destinées a en apporter de nouvelles données. o
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6 1. COSTEA, DOINA COMSA o 2

I. INTRODUCTION

The technical progress attained in optics, the complex value of the nannoplankton species
as biostratigraphical indexes and ecological markers, as well as the simple and rapid methods of
preparation, the abundant occurrences and the precise and efficient conclusions in dating sedi-
ments resulted in a thorough theoretical and practical study of the nannoplankton, mainly for the
benefit of the oil industry.

As in this domain the research is particularly based on wellcores often recovered from
wide-apart stratigraphical intervals or from deposits, more or less tectonically affected, or from
successions with sedimentary gaps, the nannoplankton requires the processing of a large amount
of samples.

_ Such a study is supplied by the present paper which, using lots of data obtained from
the Vraconian-Maestrichtian interval, attempts a zonation of the Upper Cretaceous deposits in
Romania, based mainly on the data provided by the cover of the Moesian Platform, samples from
other structural units being used only to complete the stratigraphical column.

The authors gratefully acknowledge the help of the management of the Oil and Gas
Designing and Research Institute of Cimpina (Dr. V. Com an). Thanks are also due to Dr.
H. Bartenstein (Mobil Oil — Celle)) Prof. Dr. B. Michael (Technical University,
Faculty of Geology and Paleontology — Hannover) and to Dr. P. Cepek and Dr. R. Wol-
fart (Federal Institute for Geological Research — Hannover) for their advice and encouragement.

II. METHODOLOGIC PROCEDURES

The study of the samples prepared. by means of the lab methods used in the Federal
Ingtitute for Geological Research — Hannover, with corrections conditioned by the lithological
nature of the processed rocks, was carried out by using the polarizing optic microscope Ortolux
Leitz and NU, Zeiss in natural light, contrasted phase and crossed nicols, and the electron micro-
scope Tesla B. S. 613, on carbon replica. : 5 _

571 preparations were examined under the optic microscope and 75 preparations under
the electron microscope. s “weEs . : -

The photographs of the representative types were obtained with the camera equipment
connected to the microscope on ORWO film of 35 ‘mni width and on EU, plates, respectively.

Only 437 positives were selected which are shown on 13 plates in the Appendix. e

The reference material recorded in our collections is the negative and the fixed prepa-
rations for the types examined under the optic microscope, and the first negative for the types
examined under the electron microscope. _ ' ' :

About 98 species were listed and described, assigned to 43 genera and 7 families of
Coccolithophyceae and 9 genera of incertae associated nannofossils. ) ,

Following the stratigraphical distribution of the species presented in this. paper, the authors
attempted a biozonation of the Vraconian-Upper Maestrichtian interval as shown in the
annexed table.

III. SOURCE OF THE INVESTIGATED MATERIAL

The investigated material, represented by samples from outerops and cores, comes from
several major structural units of interest for oil exploration, such as :

A) EAST CARPATHIAN FLYSCH

@) West Internal Unit, Vraconian Dumbrivioara Formation (Gr. P opescu, 1958), in the
Cetédfeni-Liicii area (Dimbovita Valley Basin), as well ag Maestrichtian red marls (Couches
rouges, G. Murgeanu, 1927). ' s . i

b) Intermediary subunit of the Median-Marginal Unit, Lower and Middle Maestrichtian Hangu
Beds (I. Atanasiu, 1938) in the Pluton Valley (a tributary of the Neamt Valley).

¢) External Unit, Putna-Vrancea tectonic half-window : Vraconian-Lower Turonian Tisaru Beds
(S. Athanasiu, 1913; L "Dumitresct 1963 b); and Senonian:Lower Eocene Casgin
Beds (I. Dumitrescu, 1963 a) in the surroundihgs of Putna-Vrancea (Lepsa).

’ N Y . = A .
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3 UPPER CRETACEQUS NANNOPLANKTON IN ROMANIA 7

B) PANNONIAN DEPRESSION

Cores consisting of marls, sandy marls and calcareous sandstones from the wells Checea
no. 44, Chislaz no. 402, Moftinu no. 952, Satchinez 1962, Siniob no. 4080.

C) TRANSYLVANIAN DEPRESSION

Cores composed of Upper Turonian to Upper Campanian marls, calcareous marls and
limestones from the wells: Band no. 4501, Filitelnic no. 4502 and Mociu no. 4843.

D) MOESIAN PLATFORM

The drillings in the Moesian Platform yielded most of the. investigated material. The exa-
mined samples are Vraconian to Lower Maestrichtian marls and limy marls, some chalky, from
72 wells such as: Amara, Biliria, Bi#ldceanca, Birditaru, Berceni, Belciugatele, Bildana, Birla,
Biscoveni, Blejesti, Bolintin, Brigireasa, Brincoveanu, Brosteni, Butimanu, Cartojani, Cildiraru,
Cftrunesti, Cizénesti, Chitila, Ciochina, Cioldnesti, Ciuresti, Cirligati, Cocora, Colelia, Dabuleni,
Dirza, Dumitrana, Dumbrava, Ghimpati, Gh. Lazir, Glogoveanu, Glavacioe, Hirlegti, Horia,
Humele, Ileana, Jugureanu, Lipinesti, Mirsa, Mozdceni, Novaci, Periefi, Podigor, Poiana, Rosiori,
Sarulesti, Serdanu, Silistea, Slobozia, Sopirlesti, Studina, Talpa, T#tdrigti, Titu, Viigoara, Vizuregti,
Vldiculesti, Zlotesti.

E) MOLDAVIAN PLATFORM

The collected samples consist of Cenomanian and Coniacian-Maestrichtian limy marls limes-
tones, limy sandstones from the wells: Bacédu no. 100 and 102, Cacica no. 112, Dochia no. 5,
Gura Humorului no. 917, Horodniceni no. 69, Ridduti no. 49—50, Recea no. 200, Valea Seacd
no. 206, Secuieni no. 133, Straja no. 2, Sucevifa no. 78. '

IV. CONSIDERATIONS ON THE HISTORY OF THE
BIOSTRATIGRAPHY AND PALEONTOLOGICAL SYSTEMATICS OF THE
UPPER CRETACEOUS NANNOPLANKTON

The comparison of the first observations on the calcareous nannoplankton with the most
recent advances in this field of investigations points out a most spectacular, almost unbelievable
progress. The unequal development in time is particular to the research in this field of activity.
Tt is also interesting to mention the fact that although the first records of nannoplankton may
be traced back to the ,thirties” of the last century, the real rise in this field of activity took
place after 1950, so that the history of the research of microplankton is quite contemporary.

In 1836, Ehrenberg discovered in a lime sample very small corpuscles and named
them ,,placoliths”. About 18 years later, in his paper ,,Mikrogeologie”’, Ehrenberg illus-
trated regular, rounded forms and considered them of inorganic origin, (simple crystals) and named
them calcareous morpholithes.

Huxley (1858) named them ,coccoliths” and Wallich (1877) suggested that the
,,coccoliths” resulted from the desintegration of coccospheres, i.e. spherical corpuscles found together
with the former in samples from the bottom of the West Atlantic Ocean. In 1868 Huxley
divided the coccoliths into two groups : discoliths and cyanoliths, performing the first attempt of
a systematic classification of nannoplankton.

In 1870, in the history of research on nannoplankton appears the name ,,rhabdoliths” given
by Schmidt and, at the same time, a division into three major groups of the microplankton :
coccoliths, discoliths and rhabdoliths.

In 1927, when Tan Sin Hok defined the family Discoasteridae including three genera,
only Lohmann's attempt at drawing up 2 classification (1901—1902), and the taxonomic
determination made by Arkhangelsky (1912) are to be mentioned.

The next endeavour belonged to Deflandre (1947—1952) who divided the coccoliths,
according to their structure observed under polarized light, into ,,heliolithae” and ,,ortholithae”.
The first group is divided into two families of Cretaceous and Paleogene specimens.

The Nannoconidae, discovered by Lapparent (1925) and subsequently confirmed by
Colom (1931) and included by Kamptner in the genus Nannoconus (1931), are added by
D eflandre without arguments to the Coceolithophoridae in the Appendix.

L L_ Institutul Geologic al Romaniei



8 I. COSTEA, DOINA COMSA ' 4

From now on begins the great development of the nannoplankton investigation, endowed,
on the one hand, with scientific foundation (Deflandre’s systematics)and, on the other hand,
with the introduction .of high quality optic equipment and electron microscope that allows the
examination of the variety and complexity of these fossils and at the same time confers a practical
quality to the biostratigraphical investigation.

As concerns the last two aspects, we should mention the first examination of the coccoliths
under the electron microscope in 1952, and the introduction of the first carbon replica of these
organisms in 1957, by Deflandre and Durieux, as well as the recognition of the utility
of coccoliths and related nannofossils for stratigraphical correlation, especially in theoil industry.

The knowledge on the Upper Cretaceons nannoplankton steadily inecreased, new genera
and species being determined ; lots of papers describing and illustrating the new types were issued
(Deflandre 1952, 1953, 1959; Deflandre and Fert 1952, 1954; Gorka 1957;,
Vekshina 1959, etc.).

In the seventies of this century, the existing classification being already uncomprehensive,
a number of valuable papers on systematic paleontology and biostratigraphical zonation related
to the Cenomanian-Maestrichtian interval were issued in Europe as well as in North America.
We may mention: Stradner 1963; Bra mlette and Martini 1964; Stover 1966;
Reinhardt 1966, 1970, 1971; Gartner Jr. 1968; Bukry 1969; Cepek 1970;
Hofmamnn 1970,1971; Manivit 1971; Thierstein 1971; Thierstein and Roth
1972; Lauer 1972; Roth 1973, ete.

In Romania, Coccolithophoridae were first reported by Filipescu (1936) in the Seno-
nian red marls of the area between the Teleajen and Doftana valleys. Later reports concern the
nannoplankton of the Lower Cretaceous deposits (Protescu 1936, Cernea 1952, Fili-
Pescu and Hanganu 1959, Codarcea and Rédileanu 1960, Filipescu, Dra-
gastan 1963). The study of the Paleogene calcareous nannoplankton carried out in the Institute
of Geology and Geophysics were remarkably successful (Ghe{a 1972). The papers concerning
the nannoplankton of Paleogene formations of the East Carpathians, listed by Martini in colla-
boration with Lebenzon (1971) or with Andreescu, are significant, too.

The complex geological problems raised by the oil and gas wells drilled in Romania requi-
red a supplementation of the current methods for biostratigraphical investigation. Therefore,
since 1971 the Oil Department has been concerned with new methods of examining the fossil
calcareous nannoplankton in. deposits of interest for hydrocarbons.

The first concerns referring to this fossil group were of an experimental-methodological
nature.  After obtaining successful results, we proceeded to biostratigraphical investigation for the
zonation of the Cretaceous, Paleogene and Lower Miocene rocksequences, the present paper being
such an attempt reporting on the ‘Vraconian — Upper Maestrichtian interval. ' :

V. SYSTEMATIC PALEONTOLOGY
A) CONSIDERATIONS ON NOMENCLATURE AND SUGGESTIONS FOR THE CLASSIFICATION

In the relevant literature are to be found various views on the Coccolithophoridae classi-
fication according to the zoological and botanical nomenclature, as they are assigned either to
Protists or to Algae. Their features set them close to both the vegetal and the animal reign.
They may be treated as animals for being mobile and provided with flagelli, for sucking in parti-
cles of nourishment, or as plants for being provided cromatophores and capable of photosynthesis.

At present, Coccolithophoridae are assigned to Protophyta and, at least for the living forms
the botanic nomenclature is used, as some species have proved to be akin to the vegetal reign.

In the present paper, the authors agreed that nannoplankton refers to such planktonic
nannofossils that belong to the class Coccolithophyceae Rothmaler 1948 and to the group
of families and genera of uncertain origin. '

When classifying Coccolithophyceae into orders, suborders, families, subfamilies, ete., we
met with difficulties because of the systematics that is not the same with all the authors, as well
as because the genera determined in the present paper are not to be found altogether in any
clasaif-ic;atip'n. We are in the position to corroborate the systemsusedby Gartner 1968, Bukr ¥
1969, Manivit 1971, Thierstein 1971,and Roth 1973. In the case of the nannoplank-
ton of uncertain origin, the highest category used in classification is the ,,genus®.

il L Institutul Geologic al Romaniei
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B) PALEONTOLOGICAL DESCRIPTION

Class COCCOLITHOPHYCEAE Rothmaler 1948
Order HELIOLITHAE Deflandre 1952
Family Arkhangelskiellaceae Bulkry 1969
Genus Arkhangelskielle Vekshina 1959
Arkhangelskiella cymbiformis Vekshina, 1959
Pl 1, Fig. 1—3, 18—19; PL. XII Fig. 1

1963 Arkhangelskiella cymbiformis Vekshina, Stradner: PL 1 (4, 4a, c);

1064 Arkhangelskiella cymbiformis Vekshina, Bramlette & Martini pp. 297—298 PL 1 (3—9);

1066 b Arkhangelskiella eymbiformis Vekshina, Reinhardt: p. 31 Pl. 6 (1—3), PL 22 (14—19)

1966 Arkhangelskiella cymbiformis Vekshina, Stover: p. 137 P1. 1 (17, 18); Pl. 8 (8);

1966 Discolithus octocentralis Stover: p. 143 PL 3, (1,2), PL. 8 (18);

1968 Arkhangelskiella cymbiformis Vekshina, Garlner: p. 38 Pl 1 (1—6); Pl 4(1—4); PL 6(1); PL 27 (2);
1968 Arkhangelskiclla eymbiformis Vekshina, Liulieva, £ S AR

1969 Arkhangelskiella cymbiformis Vekshina, Cepek& Hay, p. 329 Fig. 4 (9);

1969 Arkhangelskiella cymbiformis Vekshina, Noé&l: p. 195, tx. f. la-b;

1969 Arkhangelskiella cymbiformis Vekshina, Bukry, p. 21 plL I {1'=3);

1970 Arkhangelskiella egmbiformis Vekshina, Reinhardt: p. 14—15 tx. £ 17—=20;

1971 Arkhangelskielle cymbiformis Vekshina, Ma nivit: p. 103 PL 1 (6-—11);

1972 Arkhangelskiella cymbiformis Vekshina, Lauer : p. 152 Pl 23, (3, 4);

1973 Arkhangelskiella cymbiformis Vekshina, Roth: p. 715 Pl 19 (1, 3, 5, 7); PL 20 (1).

Remarks : the specimens examined under the optic microscope show the elements of the central
area arranged in 8 segments that follow the symmetry axes of the ellipsis and under polarized
light display a quite specific structure. Examined under the electron microscope they reveal a
rim composed of two series of about 50 elements each, and a striking suture on the long axis
of the elliptical central area.

Sizes : maximum diameter : 10.4—14.5 p; minimum diameter 7.3—10.3 p rim width : 1.5—2.1 p.
1.C.P.P.G. Collection : prep. no. 17.21; well 271 Horia, depth 960 m, Moesian Platform, Upper
(Campanian ; prep. no. 827, Cetiteni, West-Internal Unit, Middle Maestrichtian.

Occurrence S.R.R.: Campanian — Tetralithus aculeus Zone (Pannonian Depression); Upper Cam-
panian — Lower Maestrichtian — Tetralithus trifidus Zone (Moesian Platform, Moldavian Plat-
form) ; Middle Maestrichtian — Tetralithus quadratus Zone (West Internal Unit); Upper Maestrich-
tian — Micula mura Zone (West Internal Unit and Medium Marginal Unit).

Stratigraphical and geographical occurrence : Turonian — Maestrichtian especially in the Middle
Campanian — Maestrichtian, as follows : Turonian — Maestrichtian, USSR (Dnepr — Donets Dreps-
gion); Santonian — Switzerland; Campanian — Germany ; Middle Campanian — Maestrichtian,
Belemnitella mucronata Zone (France: SW area and Paris Basin) and South Austria, Tetralithus
gothicus Zone and Arkhangelskiella cymbiformais Zone; Upper Campanian — Lower Maestrichtian,
External Carpathians (Poland), Lucianorhabdus cayeuxi Zone; California, Tetralithus nitidus,
trifidus Zone, Alabama ; Maestrichtian : West Siberia, Holland, Denmark, Island Rfigen, Texas,
Arkansas, Tunis, Senegal, Cameroun.

Genus Broinsonie Bukry 1969
Broinsonia parca (Stradner, 1963) Bukry, 1969
Pl I, Fig. 15—17, Pl V Fig. 26—29

1963 Arkhangelskielle parea Stradner: p. 10 PL. 1 (3. 3a);

1964 Arkhangelskielle parca Stradner, Bramletie & Mart ini: p. 298 PL 1 (1,2);
1968 Arkhangelskiclla parca Stradner., Gartner: p. 38 pl. 11 (2);

1960 Arkhangelskielle parea Stradner, Cepek & Hay: p. 327 Fig. 4 (8);

1969 Breinsonia parca (Stradner) Bukry: p. 23 PL 3. (3—0);

1969 Aspidolithus parcus (Stradner) Noél: p. 196 PL. 1 (3, 4);

1970 Arkhangelskiella parea Stradner, Reinhar dt: p. 16—17 x. L. 24—26;

1970 Broinsonia parca (Stradner) Bukry, Noé&l: p 77—78 tx. f. 18; PL 23 (3);
1971 Broinsonia parca (Stradner) Bu kry, Manivit: p. 106 PL 1.2(1—8);

1971a Arkhangelskiclle purea Stradner, Thierst ein: p. 38 PL 2 (19-—20);

1972 Aspidelithus parcus (Stradner) No&l, Lauer :p 151 PL 23 (1, 2);

1973 Breinsonia parca (Stradner) Bukry, Roth: p. 715 PL 22 (3 a—c).

./ * .
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10 1. COSTEA, DOINA COMSA 6

Remarks : examined under the optic microscope, this species differs from Arkhangelskiella cymbi-
Jormis in having a well developed rim to the prejudice of the rhombic central area.

Sizes : maximum diameter : 10.4 —12.1 p; minimum diameter : 7.9—10.0 i rim width : 2.5—3.3 p.
I.C.P.P.G. Oollection : prep. no. 202, well 1692 Costesti, depth 2911 m, Moesian Platform, Turonian ;
prep. 836, well 952 Moftinu depth 1750 m, Pannonian Depression, Campanian.

Occurrence S.R.R.: Turonian — Micula mura Zone (Moesian Platform); Santonian — Campanian :
Kampinerius magnificus Zone and Tetralithus aculeus Zone (Moesian Platform) ; Campanian : Tetrql;-
thus aculeus Zone (Pannonian Depression); Upper Campanian : Tetralithus tri fidus Zone (Moesian
Platform, Moldavian Platform).

Stratigraphical and geographical occurrence : Upper Turonian — Maestrichtian, especially in the
Campanian (France, Holland, Germany, Austria, Texas, etc.) and Maestrichtian (California, Alabama,
Tunis, USSR : West Ukraine, ete.), characteristic of a zone of the Upper Campanian (R oth,
1973, Central Pacific Ocean, Magellan Ridge). ;

Genus Gartnerago Bukry 1969
Gartnerago concavum (Gartner, 1968) Bukry, 1969
Pl II Fig. 1—3

1968 Arkhangelskiella concava Gartner: p. 37 P, 17 (7); PL 19 (6); Pl 21 (7);

1969 Gartnerago concavum (Gartner) Bu kry: p. 24 pl. 4 (2—6).

Remarks : Corresponds to the holotype and illustrations on plate 21, Fig. 7 a—c.

Sizes : maximum diameter : 10.8 y, minimum diameter 8.5 e

1.C.P.P.G. Collection : prep. no. 813, Cetdteni, West-Internal Unit, Upper Maestrichtian.
Ocourrence 8.R.R.: Upper Maestrichtian, Micula mura Zone (West-Internal Unit).
Stratigraphical and geographical occurrence : Coniacian-Campanian, Texas, (USA).

Gartnerago obliguum (Stradner, 1963) Noél, 1970
PL III Fig. 12—15; PL. X Fig. 21—23; Pl XIII Fig. 3

1963 Arkhangelskiella obligua Stradner: p. 176 PL 1 (2, 2.a);

1967 Arkhangelskiella obligua Stradner, Sales: PL 3 2);

1969 Arkhangelskiella obligna Stradmner, Cepek & Ha v: p. 327;

1969 Laffittius obliqguus (Stradner) Noél: p. 197 tx. . 3a—D, PL 3 (1—5);

1970 Garinerago obliquus (Stradn er) Noél: p. 65—66 Fig. 55—57, 60;

1971 Garinerago obliquus (Stradne r) No&l: Manivit: p. 106—107 PL 2 (9—12);
1973 Garinerago obliguum (Stradner) Noél, Roth: p. 715, 718 Fl. 22 (1);

Femarks : The species corresponds to the description given by N oé1, 1969, and 1970, and to the
illustrations given by Manivit 1971, and Roth 1973.
Sizes : maximum diameter: 8.6—10.4 p; minimum diameter 6.7—7.5 p; width of the marginal
rim: 0.84—1.46 .
1.0.P.P.G. Collection : prep. no. 180, well 589 Berceni, depth 440 m, Moesian Platform, Middle-
Lower Cenomanian ; prep. no. 265, well 478 Talpa, depth 786 m, Moesian Platform, Upper Santo-
nian — Lower Campanian ; prep. no. 17, well 271 Horia, depth 960 m, Moesian Platform, Upper
Campanian.
Occurrence S.R.R. : Cenomanian, Podorhabdus orbiculofenestrus Zone ; Upper Cenomanian — Lower
Turonian, Corollithion exiguwm Zone ; Turonian, Micula decussata Zone ; Coniacian, Marthasterites
Jurcatus Zone; Campanian, Tetralithus aculeus Zone; Upper Campanian — Lower Maestrichtian,
Tetralithus (rifidus Zone (Moesian Platform); Middle Maestrichtian, Lithraphidites quadratus Zone
(West-Internal Unit); Upper Maestrichtian — Micula mura Zone (West Internal and Medium-
Marginal Units).
Stratigraphical and geographical occurrence : Cenomanian-Campanian, as follows: Cenomanian-
Coniacian, Austria; Cenomanian-Campanian, Germany ; Turonian-Campanian, France, Holland,
USA (Wyoming, Kansas, only in the Turonian ; Texas, in the Coniacian-Campanian interval ;
Colorado, in the Lower Santonian); Coniacian-Santonian, West Africa.

This species determines a zone at the Upper Cenomanian — Lower Turonian level in France
(Manivit, 1971) or a zone at the Coniacian — Lower Santonian level in the Central Pacific
Ocean, Magellan Ridge (R oth, 1973).

) Institutul Geologic al Romaniei
IGR



o UPPER CRETACEOUS NANNOPLANKTON IN ROMANIA 11

Genus Kamptnerius Deflandre 1959
_ Kampinerius magnificus Deflandre, 1959
Pl 1, Fig. 23—25; Pl II Fig. 4—5, 30—31; PL III Fig. 30; Pl VIII Fig. 6; Pl XI Fig. 1

1959 Kampinerius magnificus Deflandre: p. 135 Pl. 1 (1—4);

1964 Kampinerius magnifieus Deflan dre, Bramlette & Martini: p. 301—302 PL 2 (1-3);

1966 b Kampinerius magnificus Delflandre, Rein hardt: p. 22 PL 17 (1—2); PL 18 (L, 2);

1966 Kamptnerius magnificus Deflandre, Stover: p. 144 Pl. 4(28—30);

1968 Kampinerius magnificus Deflandre, Liul ieva: PL 2 (31);

1968 Kamptnerius magnificus Deflandre, Gartuner: p. 39—40 PL 3 (7); PL 6(6); PL 12(9); PL 15 (10); Pl 17

(11, 12); PL 21 (12);

1969 Kampinerius magnificus Deflandre, Bu kry: p. 25 PL 5 (7—9)

1069 Kamptnerius magnificus Deflandre, G epek & Hay: p. 320 Fig. 4(15);

1970 Kampinerius magnificus Deflandre, Cepelk: p. 242 Pl 24 (5, 6); PL 26 (5);

1970 Kamplnerius magnificus Deflandre, Noél: p. 82—83 PL 27 (1—5); PL 28 (1—95);

1971 a Kampinerius magnifieus Deflandre, Thierslein: p. 38 PL 2 (35, 36);

1971 Kampinerius magnificus Deflandre, Manivit: p. 107—108 PL 14, (10—14); PL 20 (11);

1972 Kampinerius magnificus Delflandre, Cep ek & Hay: p. 336 PL 21 (2);

1973 Kampinerius magnificus Deflandre, Roth: p. 718 PL 23 (1, 2).

Remarks : the illustrated specimens have all the characteristics of the original description such
as the basal plate, the rim and the very characteristic flange composed of joined lime spar lame-
leae. Several specimens were illustrated in order to prove the variability of the flanges (fringes —
Manivit, 1971).

Sizes : basal length : 8.2—10.4 p, basal width 6.1—7.5 u, rim width 0.9—5.4 p.

1.0.P.P.G. Collection : prep. no. 201, well 271 Horia, depth 960 m, Moesian Platform, Upper
Campanian ; prep. no. 781, well 35 Perieti, depth 600 m, Moesian Platform, Upper Campanian —
Lower Maestrichtian ; prep. no. 272 Ceté{enti, West-Internal Unit, BEast Carpathians, Upper Mae-
strichtian.

Occurrence S.R.R.: Santonian, Kampinerius magnificus Zone (Moesian Platform); Campanian,
Tetralithus aculeus Zone (Moesian Platform); Upper Campanian — Lower Maestrichtian, Tetra-
lithus trifidus Zone (Moesian Platform); Middle Maestrichtian — Lithraphidiles quadratus Zone
(West-Internal Unit) ; Upper Maestrichtian, Micula mura Zone (West-Internal Unit).
Stratigraphical and geographical occurrence : the species Kampinerius magnificus is reported in the
relevant literature in : Turonian — Maestrichtian : France, Austria (8), Germany, USSR (Dnepr —
Donets Depression); Coniacian — Maestrichtian, Texas and Santonian — Maestrichtian, Alabama
(USA); Santonian, Switzerland (Tetralithus pyramidus Zone that corresponds to the Globotruncana
fornicata Zone) and in the Mississippi county (USA); Campanian — Maestrichtian, Senegal, Came-
roun, Australia; Maestrichtian, Denmark, Arkansas, Tunisia, S. W. Pacific Ocean.

o Kamptnerius magnificus species characterizes a biozone in France (Manivit, 1971)
and in the Mississippi county (USA) (Cepek&Hay, 1972), at the Santonian level.

Family Coccolithaceae Kamptner 1928
Genus Biscutum Black 1959
Biscutum sp. aff. B. castrorum Black, 1959
PL. XI Fig. 2

1959 Bisculum casirorum Black, in Black & Barmnes: p. 326 PL 10 (2)
Remarks : the species corresponds to the original diagnosis partly being distinguished from
Black'’s electrographs in having a larger number of radial segments.
Sizes : diameter : 10.2 p, rim width : 1.6 p.
1.C.P.P.G. Collection : prep. no. 17, well 271 Horia, depth 960 m Moesian Platform, Upper Cam-
panian.
Occurrence S.R.R.: Upper Campanian, Tetralithus trifidus Zone (Moesian Platform).
Stratigraphical and geographical occurrence : the holotype is reported from the chalk with Micraster
coranguwinum, Lower Senonian, England. This species is also reported from the Upper Maestrichtian
in Poland (Reinhardt & Gorka, 1967).

Biscutum constans (Gorka, 1957) Black, 1967
Pl 11 Fig. 26—28

1857 Discolithus constants Gorka: p. 279 PL 4 (7);
1970 Biscufum constans (Gorka) Black, Noél:p. 91 Pl. 33 (1—10); PL 34 (1);
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12 1. COSTEA, DOINA COMSA )

1972 Bisculum constans (Gorka), Lauer: p. 153 PL 23 (6—8);

1972 Bisculum constans (Gorka), Black, Roth & Thierstein: Pl. 8 (13—18).

Remarks : elliptical coccolith composed of two very closely appressed disks and a wide rim made
up of numerous petal shaped elements that are radially directed.

Sizes : maximum diameter : 10 p, minimum diameter : 8.3 u, rim width : 3.3 p.

I.C.P.P.G. Collection : prep. no. 781, well 35 Perieti, depth 600 m, Moesian Platform, Upper Cam-
panian — Lower Maestrichtian.

Occurrence S.R.R. : Campanian, Tetralithus aculeus Zone and Upper Campanian — Lower Maestrich-
tian, Tetralithus trifidus Zone (Moesian Platform); Middle Maestrichtian — Lithraphidites quadratus
Zone (West-Internal Unit).

Stratigraphical and geographical occurrence : Biscutum constans species is mentioned in the relevant
literature in the Campanian : France (N o & 1. 1970), Austria (Lauer, 1972), and in the Maestrich-
tian : Denmark (Perch-Nielsen, 1968), Poland, Belemnitella junior Zone (Gorka, 1957;
Pozaryska, 1967). Recently Roth and Thierstein (1972) report it in the West Atlantic
Ocean, Aptian — Lower Maestrichtian interval.

Biscutum testudinarium Black, 1959
PL IV, Fig. 1—3

1959 Biscutwn lestudinarium Black, in Black & Barn es: p. 326—32¢€ PL 10 (1);

1966 b Biscutum lestudinarium Black, Reinhardt: PL 19 (1);

1969 Biscutum festudinarium Black, Bukry: p. 28—29 Pl 8 (7—12);

1969 Discorhabdus testudinarium (Black), Shumenko: p. 23;

1971 Biscutum festudinarium Black, Manivit: p. 113 PL 3 (8—12).

Remarks : the illustrated specimen corresponds to the descriptions and illustrations given by
Manivit 1970. It differs from Biscutum constans in having a smaller central area and fewer
petalshaped radially directed elements.

Sizes : maximum diameter : 8.7 ¢, minimum diameter 7.1 p, rim width: 2.5 p

I.C.P.P.G. Collection : prep. no. 813, Cetdteni, West-Internal Unit, Upper Maestrichtian.
Occurrence 8.R.R. : Campanian, Tetralithus aculeus Zone (Moesian Platform, Pannonian Depression);
Upper Campanian — Lower Maestrichtian, Tetralithus trifidus Zone (Moesian Platform); Middle
Maestrichtian, Lithraphidites quadratus Zone and Upper Maestrichtian, Micula mura Zone West-
Internal Unit).

Stratigraphical and geographical occurrence : the holotype is reported from the Upper Cenomanian,
England. In France, it is reported from the Albian — Maestrichtian interval, especially from the
Turonian — Upper Campanian. In USSR, the species was encountered in BEast Ukraine, West
Siberia, in the Cenomanian — Maestrichtian stratigraphic interval and in USA (Texas) it was encoun-
tered in the Santonian and Campanian. It is also reported from the Lower Maestrichtian
Island Riigen.

Genus Discolithus Kamptner 1948
Discolithus crucifer Cepelk, 1970
Pl 1 Fig. 10—14

1970 Discolithus crucifer Cepek: p. 240—241 Pl 22 (9, 10).

Remarks : The illustrated specimens correspond to the diagnosis and illustrations given by Cepek.
Sizes : maximum diameter : 12.5 i, minimum diameter : 9.6 y, central area diameter : 3.75 e
1.0.P.P.G. Collection : prep. no. 813, Cetdteni, West-Internal Unit, Upper Maestrichtian.
Occurrence S.R.R.: Upper Campanian — Lower Maestrichtian, Tetralithus trifidus Zone (Moesian
Platform) ; Middle Maestrichtian, Lithraphidites quadratus Zone, and Upper Maestrichtian, Micula
mura Zone (West-Internal Unit),

Stratigraphical and geographical occurrence : the holotype is reported from the Lower Maestrichtian,
Légersdorf (N. W. Germany).

Discolithus disgregatus Stove r, 1966
Pl. VII Fig. 23—25

1966 Diseolithus disgregafus Slover: p. 142 PL 2(11,12); Pl §(12);
1969 Chiastozygus disgregatus (Slove r) Bukry: p. 49 PL 27 (1—4);
1970 Discolithus disgregaius Stover, Ce pek: p. 241 PL 23 (1, 2); Pl 26 (4).
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0 UPPER CRETACEOUS NANNOPLANKTON IN ROMANIA 13

Remarks : the distinetive characteristics of Discolithus disgregatus species visible in the illustrated
specimen on plate VII correspond to the description of the holotype.

Sizes : maximum diameter: 5.4 p, minimum diameter: 4.6 p, rim width : 0.6 w.

1.0.P.P.G. Collection : prep. no. 265, well 478 Talpa, depth 786 m, Moesian Platform, Upper San-
tonian — Lower Campanian.

Occurrerice S.R.R. : Coniacian, Marthasterites furcatus Zone ; Santonian — Campanian, Kaemptnerius
magnificus Zone and Tetralithus aculeus Zone ; Upper Campanian — Lower Maestrichtian, Tetra-
lithus trifidus Zone (Moesian Platform).

Stratigraphical and geographical occurrence : the holotype is reported from the Santonian, France
(chalk with Inoceramus lamarcki and Echinocorys vulgaris).

Cepek reports the species from the Upper Turonian — Lower Campanian stratigraphical interval,
Northwest Germany, but it is not present at the base of the (Coniacian. Bukry reports it from
the Santonian — Campanian, Texas.

Genus Markalius Bramlette & Martini 1964, Perch- Nielsen 1968
Markalius astroporus (Stradner, 1961) Hay & Mohler, 1967
PL. 1 Fig. 1—3, 6—8

1961 Cyelococeolithus astroporus Stradner: . 75 Pl. 9 (5—7); txi. 3 (2a—D);
1967 Markalius astroporus (Stradner) Hay& Moh ler: p. 1528 Pl 196 (32—35); PL 198 (2, 6);
197t Markalius astroporus (Stradner) Hay & Mohler, Manivit: p. 116 Pl 16 (I1—4).

Remarks : some of the encountered specimens have a subecircular outline, otherwise corresponding
to the micrographs shown by Hay & Mo hler and Manivit.

Sizes » diameter : 11.7—12.5 p, central area diameter: 3.7—4.6 u.

1.0.P.P.G. Collection : prep. no. 812, Cetifeni, West-Internal Unit, Upper Maestrichtian — Danian.
Oceurrence 8. RR. : Upper Maestrichtian — the upper part of the Micula mura Zone and the Danian
(West-Internal Unit).

Stratigraphical and geographical occurrence : Markalius astroporus species reaches the maximum deve-
lopment in the Danian (Conococcolithus  panis  Zone, North Pacific Ocean and Denmark —
Edwards, 1973 a). It has a sporadic occurrence in the Upper Maestrichtian, France (Manivit,
1971) and characterizes - the Nephrolithus frequens Zone in the Pacific Ocean and Denmark
(Edwards, 1973 a).

Markalius circumradiatus (Stover, 1966) Perch-Ni elsen, 1968
Pl V Fig. 18—20

1966 Coccolithites circumradiaius Stover: Pp. 139 Pl 5 (2—4); PL 9(9, 10);

1967 a Coccolithus circumradiatus (Stover), Liulieva: PL 3 (31);

1968 Tiarolithus pacificus (Kamptne r) Manivit: p. 279 PL 1 (6);

1970 Markalius cireamradiatus (Stover) Perc h-Nielsen, No#l:p 93—94 PL 36 (1—7);

1971 a Markalius circumradiaius (Stover) Perch- Nielsen, Thierstein p. 39 PL 1 (1,2);

1971 Markalius circumradiatus (Stover) Perc h-Nielsen, Manivil: p. 116—117 PL 26 (1 —5);

1971 bMarkalius cireumradiatus (Stover) Per ¢h-Nielsen, Thierstein: p. 479 PL 4 (1—5);

1979 Markalius circumradiatus (Stover) Perch-Nielsen, Lauer: p. 154 PL 25 (5, 6);

1973 Markalius circumradiatus (Stover) Perch-Nielsen, Roth: p. 724 plL. 27 (3).

Remarks : on the figured specimen the distinetive image of this species is observable between
crossed nicols.

Sizes + diameter 7.9 u, central area diameter : 2.9 u.

I.0.P.P.G. Collection : prep. no. 201, well 271 Horia, depth 960 m, M oesian Platform, Upper
Campanian.

Occurrence S.R.R.: Turonian, Micula decussata Zone ; Santonian, Kamptneriis magnificus Zone;
Campanian, Tetralithus trifidus Zone (Moesian Platform); Middle Maestrichtian, Lithraphidites
quadraius 7Zone (West-Internal Unit).

Stratigraphical and geographical occurrence : the holotype is reported from the Albian, Holland.
It is also reported from : Austria, Aptian — Albian ; France, Upper Albian — Cenomanian ; Switzer-

land, Santonian; USSR (Dnepr — Donets Depression), ‘I'uronian ; Denmark, in the Maestrichtian,

Markalius inversus (Deflandre, 1954) Bramlette & Martini, 1964
Pl. VI Fig. 31—32; Pl VII TFig. 7—10

1954 Cyetococcolithus leptoporus Murray & Black man var. inversus Deflandre, in Deflandre & Fert:
p. 150 PL 9 (4, 5)
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14 I. COSTEA, DOINA COMSA 10

1964 Markalius inversus (Deflandre) Bramlette & Martini: P. 302 PL 2(4,9);
1985 Markalius inversus (Deflandre) Bramlette & Martini, Manivit: p. 192—193;
1972 Markalius inversus (Deflandre) Bramlette &Martini, Lauer : p. 135 PL 25 (3, 4).

Remarks : the four cross-arranged grains on the proximal disk are obvious in the illustrated specimens.
Sizes : maximum diameter: 7.1 —7.5 w, minimum diameter: 5.8—7.1 v central area diameter :
2.9—-3.7 u.

I.0.P.P.G. Collection : prep. no. 343, well 285 Vldiculesti, depth 2015 m, Moesian Platform, Turo-
nian ; prep. no. 453, well 44 Amara, depth 644 m, Moesian Platform, Lower Maestrichtian.
Occurrence S.R.R. : Campanian, Tetralithus aculeus Zone (Moesian Platform, Pannonian Depression);
Upper Campanian — Lower Maestrichtian, Tetralithus trifidus Zone (Moesian Platform); Middle
Maestrichtian, Lithraphidites quadratus Zone (West-Internal Unit).

Stratigraphical and geographical occurrence: in the relevant literature the species is reported from
the Oxfordian to the Upper Eocene, being encountered in : France, Bedoulian — Upper Albian,
Coniacian — Campanian and Danian; Austria, Aptian — Albian and Campanian ; Denmark, Mae-
strichtian and Danian ; USSR, Dagestan, in the Upper Maestrichtian — Danian and in Caucasus,
in the Upper Eocene ; USA, Alabama county, Maestrichtian ; New Zealand, in the Upper Eocene, etc.

Genus Watznauweria Reinhardt 1964
Watznaueria barnesae (Black, 1959) Perch-Nielse n, 1968
PL VI Fig. 45—49; Pl. VIII Fig. 18—21; Pl XII Fig. 7, 9; PL XIII Fig. 5

1959 Tremalithus barnesae Black, in Black & Barnes: p.525 PL 9 {1, 2);

1964 Coccolithus barnesae (B1ack) Bramlette &Martini: p. 298 Pl 1 (13, 14);

1966 b Tergestiella barnesae (Black) Reinhardt, Reinhardt: p. 20 PL 1 (1, 2); Pi. 12 (2); PL 23 (6);

1968 Coccolithus barnesae (Black) Bramlette & Martin i, Gartner p. 17 PL 4.(6,7); PL 8 (18—22); PL 11
(11); PL 14 (4,5); PL. 15 (8); PL 16 (15,16); PL 19 (12); PL 20 (12, 13); PL 22(16,17); Pl 24 (8); Pl 25 (1. 2);

1969 Waiznaueria barnesae (Black) Perch-Nie Isen, Bukry:p. 31 PL 10 =7y

1970 Waiznaueria barnesae (Black) Perch-Nielsen, Noél: p. 92—93 PL 34 (2); Pl 35 (1—11);

1971 a Watznauneria barnesae (Black) Perch -Nielsen, Thierstein: p. 39 Pl 2 (21, 22);

1971 Watznaueria barnesae (Black) Perc h-Nielsen, Manivit: p. 113—114 PIL 28 (1—4, 8, 9, 12, 13);

1971 Waiznaueria barnesae (Black) Perch-Nielsen, Reinh ardt: p. 32—33, tx f. 31—-33;

1972 Watznaueria barnesae (Black) Perch-Nielsen, Lauer: p. 154 PL 26 (1—5);

1973 Waiznaueria barnesae (Black) Perch-Nielsen, Roth: p. 718, 723 PL 19 (2); PL 20 (3); PL 26 (4).

Remarks : this species, frequently encountered in our country in the Cretaceous interval, presents
small variations in the structure of the marginal rim and of the central area, but it is still
similar to the descriptions given by Black &Barne s (1959), Bramlette & Martini
(1964), Gartner (1968), Bukry (1969), Manivit (1971).

Sizes : maximum diameter: 5.8 —10.2 u.

1.0.P.P.G. Collection : prep. no. 27, well 1330 Bildria, depth 490 m, Moesian Platform, Middle-
Upper Cenomanian ; prep. no 184, well 210 Tleana, depth 1190 m, Moesian Platform, Turonian ;
prep. no. 265, well 478 Talpa, depth 786 m, Moesian Platform, Upper Santonian — Lower (am-
panian.

Occurrence S.R.R.: Valanginian — Maestrichtian ; Vraconian — Cenomanian, Podorhabdus orbi-
culofenestrus Zone ; Turonian, Corollithion exiguum Zone, and Micula decussata Zone ; Coniacian,
Marthasterites furcatus Zone ; Santonian, Kamptnerius magnificus Zone (Moesian Platform); Cam-
panian, Tetralithus aculeus Zone (Moesian Platform, Pannonian Depression); Upper Campanian —
Lower Maestrichtian, Tetralithus trifidus Zone (Moesian Platform); Middle Maestrichtian, Lithrap-
hidites quadratus Zone, Upper Maestrichtian, Micula mura Zone (West-Internal and Medium Mar-
ginal Units).

Stratigraphical and geographical oceurrence : this species has no stratigraphical value, because if
is the Jurassic — Maestrichtian interval where it is abundant. It is also reported from the basal
Danian (Denmark) by Edwards, 1973, the Conococcolithus panis Zone. This Species oceurs in :
Germany and Greece, in the Malm ; Austria Upper Neocomian, Aptian — Albian, Campanian ;
France, Upper Albian — Maestrichtian ; England, Upper Cenomanian — Lower Senonian, especially
in the Turonian ; USSR (Bast Ukraine, Dagestan, West Siberia) in the Cenomanian — Maestrich-
tian; USA (Alabama, Arkansas, California, Texas), Cenomanian — Maestrichtian.

Watznaueria communis Reinhard t, 1964
PL. IV. Fig. 40—42

1964 Walznaueria communis Reinhardt : p. 756 PL 12 (5,6);
1065 Ellipsagelosphaera frequens No &1: p. 119 pl. 11 (7—10); pl."12 (1—10);
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5 UPPER CRETACEOUS NANNOPLANKTON IN ROMANIA 15

1971a Ellipsagelosphaera communis (Reinhardt) Perch-Nielsen, Thierstein : p. 39 PL 3 (43, 44);
1971 Waiznaueria communis Reinhardt, Manivit: p. 114;

1971 Walznaueria communis Reinhardt Reinhardt: p. 34 txf. 38;

1972 Walznaueria communis Reinhardt, Launer: p. 155 PL 26 (6, 7).

Remarks : the illustration obtained under the optic microscope corresponds to the criteria given
by Noél (1960) and Lauer (1972). '
Sizes : maximum diameter : 8.3 p, minimum diameter: 6.2 p. '
1.0.P.P.G. Collection : prep. no. 453, well 44 Amara, depth 644 m, Moesian Platform, Lower
Maestrichtian.

Ocourrence S.R.R.: Lower Maestrichtian, Tetralithus trifidus Zone, (Moesian Platform); Middle
Maestrichtian, Lithraphidites quadratus Zone (West-Internal Unit).

Stratigraphical and geographical occurrence: this species is very abundant in the Malm (France,
Greece, Germany), being common in the Neocomian and Aptian (France, Austria, Central Pacific
Ocean, West Atlantic Ocean). In France and Austria it is mentioned in the Albian. In the samples
from the West Atlantic Ocean it is to be found in the Cenomanian — Lower Maestrichtian interval.
In Switzerland it is common in the assemblage considered to be of Santonian age.

Watznaueria sp. aff. W. communis Reinhardt, 1964
Pl. XII Fig. 11

1964 Walznaueria communis Reinhardt: p. 756 Pl 12 (5, 6);

1966 b Watznaueria communis Reinhardt, Reinhardt: p. 19 PL 4 (1, 3, 5, 6).

Remarks : the specimen examined and presented under the microscope was determined as ,,aff.”,
because on its central area there is only a single pore, unlike the type that has two pores.
Tt still fits in the diagnosis given by Reinhardt in 1966.

Sizes : maximum diameter : 10.7 p, minimum diameter: 9.1 p.

I.C.P.P.G. Oollection : prep. no. 27, well 1330 Biliria, depth 490 m, Moesian Platform, Middle —
Upper Cenomanian.

Occurrence S.8.R.: Upper Cenomanian, Corollithion exiguum Zone (Moesian Platform).
Stratigraphical and geographical occurrence: Watznaueria sp. aff. W. communis is mentioned by
Reinhardt in the Malm of the German Democratic Republic.

Watznaueria deflandrei (N oél, 1965) Reinhardt, 1971
Pl XI Fig. 6

1965 Actinosphaera deflandrei No&l: p. 133 PL 18 (4—8); PL 19 (2, 6—8);

1971 Watznaueria deflandrei (No&l) Reinhardt: p. 35 ixf. 40, 41;

1972 Waiznaueria deflandrei (No€1l) Reinhardt, Lauer: p. 155 Pl 26 (9).

Remarks : The electrograph corresponds to the illustration given by Reinhardt.

Sizes » maximum diameter : 10.2 p, minimum diameter: 9.5 p.

1.0.P.P.G. Collection : prep. no. 1, well 2000 Preajba, depth 1340 m, Moesian Platform, Middle —
Upper Cenomanian.

Occurrence S.R.R.: Middle—Upper Cenomanian, Corollithion exiguum Zone (Moesian Platform).
Stratigraphical and geographical occurrence: N o &1 reports the holotype from the Portlandian up
to the Campanian, and Lauer in the Campanian, Austria.

Watznaveria sp. aff. W. deflandrei (N oél, 1965) Reinhardt, 1971
Pl VI Fig. 38—39

1971 Waiznaueria deflandrei (N o €1) Reinhardt, Reinhardt: p. 35 txf 40, 41.

Remarks : We Were in a position to compare only the micrograph obtained under crossed nicols
with the illustrations in the relevant literature, so that we obtained the determination with sp.
aff. W. deflandrei.

Sizes : maximum diameter : 2.7 w, marginal rim diameter : 0.6 .

1.0.P.P.G. Collection : prep. no. 453, well 44 Amara, depth 644 m, Moesian Platform, Lower
Maestrichtian. :

Occurrence S.R.R. : Campanian, Tetralithus aculeus Zone ; Lower Maestrichtian, Tetralithus itrifidus
Zone (Moesian Platform); Middle Maestrichtian, Lithraphidites quadratus Zone (West-Internal Unit).

./ * .
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Watenaueria paenepelagica (Stover, 1966) Bukry, 1969
PL. V Fig. 7—10

1966 Coccolithus paenepelagicus Stover: p. 139 PL 1 (10, 11);
1969 Watznaueria paenepelagica (Stover) Bukry: p. 33 pl. 12 (1—4);
1972 Waiznaueria paenepelagica (Stover) Bukry, Lauer: p. 155 PL 26 (8).

Remarks : The species may, be assigned to Stover’s diagnosis (1966) and illustrations, but
it is still bigger than the specimens illustrated by Lauer (1972) and especially by Bukry
(1969).

Sizes : maximum diameter : 8.7 w, minimum diameter : 7.7 ., central area diameter : 3.3 p.
I.C.P.P.G. Collection : prep. no. 180, well 589 Berceni, depth 440 m, Moesian Platform, Lower —
Middle Cenomanian. ' ’
Occurrence S.R.R.: Vraconian — Cenomanian, Podorhabdus orbiculofenestrus Zone and Santonian,
Kamptnerius magnificus Zone (Moesian Platform); Campanian, Tetralithus aculeus Zone (Moesian
Platform, Pannonian Depression).

Stratigraphical and geographical occurrence : Upper Neocomian, Aptian — Albian, Austria (Lauer,
1972); Albian — Campanian, France (Stover, 1966); Santonian, Nebraska and Santonian —
Campanian, Texas (Bukry, 1969).

Watznaveria parvidentata (Deflandre, 1954) Bukry, 1969
Pl. XI Fig. 9

1954 Discolithus parvidentaius Deflandre, in Deflandre &Fert: p. 143 txf. 28 29;
1968 b Coceolithus parvidentatus (Deflandre) Reinhardt: p. 20 PL 201, 2);

1969 Waiznaueria? parvidentata (Deflandre) Bukry: p. 33 PL 12 (5—8);

1970 Reticulofenesira? parvidentata (Deflandre) No#&l: p. 94—95 txf. 22

1971 Tremalithus parvidenfatus (Deflandre) Reinhardt: p. 31—32 txf. 29, 30;

1971 Watznaueria parvidentala (Deflandre) Bukry, Manivit: p. 114—115 PL 24 (11—15);

Remarks : the electrograph presents the distal disk of the coccolithus that corresponds to the
illustrations given by Bukry (1969) and Manivit (1971), but it differs from the specimen
described by N oé&l (1970) in having a smaller number of elements in the two disks.

Sizes : maximum diameter: 8.2 g, minimum diameter: 6.8 u, central area width: 2.1 p.
I.C.P.P.G. Collection : prep. no. 17, well 271 Horia, depth 960 m, Moesian Platform, Upper
Campanian.

Occurrence S.R.R.: Upper Campanian, Tetralithus trifidus Zone (Moesian Platform).
_Stratigraphical and geographical occurrence: this species is encountered in the Aptian — Upper
Cenomanian; Mamnivit (1971) considers it a rare species, but N o &l (1970) reports it from
the Campanian, in France, too. Reinhardt mentions it in the Upper Turonian, G.D.R., Bukry
(1969) in the Albian and Coniacian — Campanian, Texas (USA). In USSR (East Ukraine and
West Siberia) it is reported in the Turonian — Campanian interval (Shumen ko, 1969). Recently,
Cita and Gartner (1971) reported it from the West Atlantic Ocean, Hiffellithus augustus Zone,
corresponding to the Globotruncana elevata Zone. :

Genus Manivitelle Thierstein 1971
Manivitellea pemmatoidea (Deflandre ex Manivit, 1965) Thierstei n, 1971
Pl 1I Fig. 23—25

1965 Cricolithus pemmaloidens Deflandre ex Manivit: p. 192 PL 2 (8);

1966 Cyciolithus gronosus Stever: p. 140 Pl, 1 (1—3); PL 8 (1);

1971 a Cricolithus pemmatoidens Deflandre, Thierstein; p. 40 PL 3 (41, 42);

1971 Cricolithus pemmantoidens Deflandre, Manivit: p. 120—121 PL 9 (8, 9); PL 10 (1—5);

1971 b Manivitella peminaloides (Deflandre) Thierstein: p. 480 PL 5 (1—3);

1972 Apertapetra pemmatoidea (Deflandre) Lauer: p. 153 PL 29 (9, 10); )

1972 Manivitella pemmatoidea (Deflandre) Thierstein, Roth & Thierstein: PL 11 (6—13);

1973 Manivitella pemmafoidea (Dellandre) Thierstein, Rolh: p. 724,

Remarks : The illustrated specimen corresponds to Deflandre’s diagnosis (in Manivi t,
1965) and to the micrographs presented by Manivit 1965, 1968 and 1971, by Stover 1966,
by Thierstein in 1971 and by Lauer in 1972.

Sizes : maximum diameter : 10.4 p, minimum diameter : 9.2 p.

1.C.P.P.G. Collection : prep. no. 514 Bildria, depth 700 m, Moesian Platform, Lower Cenomanian.
Occurrence S.R.R. : Vraconian — Cenoranian interval, Podorhabdus orbiculofenestrus Zone (Moesian
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Elatforr{l) :)md seldom in the Campanian, Tetralithus aculeus Zone (Moesian Platform, Pannonian
epression).

Stm‘tigmphe'ca; and  geographical ocourrence : France, Neocomian — Upper Campanian; Austria,
Aptian — Albian and Campanian ; Switzerland, Lower Santonian (Tetralithus pyramidus Zone);
West Africa, Campanian — Maestrichtian.

Family Podorhahdaceae N oél 1965
Genus Oretarhabdus Bramlette & Martini 1964
Cretarhabdus sp. aff. C. actinosus (Stover, 1966) Lauer, 1972
PL IX Fig. 86—37

1966 Coccolithus actinosus Stover: p. 138 PL 1 (15—16); PL 8 (7);
1069 Watznaueria actinosa (Stover) Bukry: p. 31 PL 9 (12);
1972 Cretarhabdus actinosus (Stover) Lauer: p. 185 PL 24 (11).

Remarks : taking into account the original description, we agree with Lauer (1972) who asgsigns

the illustrated specimen to Cretarhadbus, not to genus Watznaueria. Specific to actinosus species

is the small size and the larger number of grains in the central area in comparison with the other

known species.

Sizes : maximum diameter : 4.2 p, minimum diameter: 2.9 p

I1.0.P.P.G. Collection : prep. no. 453, well 44 Amara, depth 644 m, Moesian Platform, Lower

Maestrichtian.

(])?(ltcugrence S.R.R.: Upper Campanian — Lower Maestrichtian Tetralithus trifidus Zone (Moesian
atform).

Stratigraphical and geographical occurrence: the species is reported in the reference literature from

Neocomian — Campanian as it follows : Aptian and Albian, Austria; Albian, Campanian France ;

Coniacian, USSR (Dnepr — Donets Depression); Campanian, Texas (USA).

Cretarhabdus conicus Bramlette & Martini, 1964,
Pl. II Fig. 16—18, 19—22; PL IV Fig. 8—12; Pl V; Fig. 33—35; Pl XI Fig. 4; Pl XII Fig. 4

1964 Cretarhabdus conicus Bramlette &Martini: p. 299 PL 3 (5—8);

1965 Cretarhabdus comicus Bramlette & Martini, Manivit: p. 193 PL 1(2);

1966 Cretarhabdus conicus Bramlette & Martini, Stover: p. 140 PL 1 (18, 20); PL 8 9);

1968 Crefarhabdus conicus Bramlette & Martini, Gartner: p. 21 PL. 3 (5, 6); PL 6 (3, 4); PL 11 (12);
PL 15 (9); PL 17 (10); PL 24 (11);

1968 Cretarhabdus conicus Bramlette & Martini, Liulieva: PL 1 (18, 19);

1969 Crelarhabdus conicus Bramlette & Martini, Bukry: p. 35 PL 13 (7—12);

1970 Crelarhabdus coniens Bramlette &Martini, Noé&l: p. 58—59 PL 17 (2, 4) txi. 14;

1971 Cretarhabdus conicus Bramlette & Martini, Manivit: p. 95 PL 2 (13—18);

1971 b Crelarhabdus conicus Bramlette &Martini, Thierstein: p. 477 PL 6 (7—12).

Remarks : the illustrated specimens correspond to the diagnosis and illustrations in the relevant
literature (Stover, 1966; Bramlette & Martini, 1964; Manivit, 1971; Thier-
stein, 1971) ete. Electrographs correspond to the illustration given by Gartner Jr., 1968
and Bukry, 1969.

The specimens from the Upper Cretaceous are bigger and have a coarser central area in
comparison with the Lower Cretaceous specimens.
Sizes : maximum diameter : 12.3 p—12. 5 p; minimum diameter : 7.5—9.59 @; marginal rim width :
1.1—-5.5 p.
I.C.P.P.G. Collection : prep. no. 27, well 1330 Biildria, depth 490 m, Moesian Platform, Middle —
Upper Cenomanian ; prep. 201 well 271 Horia, depth 960 m, Moesian Platform, Upper Campanian ;
prep. no. 781, well 35 Periefi, depth 600 m, Moesian Platform, Upper Campanian — Lower
Maestrichtian.
Ocourrence S.R.R.: Vraconian — Cenomanian, Podorhabdus orbiculofenestrus Zone (Moesian Plat-
form); Campanian — Tetralithus aculeus Zone (Moesian Platform, Pannonian Depression); Upper
Campanian — Lower Maestrichtian, Tetralithus trifidus Zone (Moesian Platform); Middle Maestrich-
tian — Lithraphidites quadratus Zone (West-Internal Unit).
Stratigraphical and geographical occurrence : the species iz reported as follows: Upper Neocomian,
Aptian — Albian and Campanian, Austria; Lower Aptian — Maestrichtian, France ; Albian —
Santonian, West Africa; Upper Cenomanian — Campanian, Texas; Upper Campanian — Lower
Maestrichtian, California; Maestrichtian, Holland, Denmark, Island of Riigen (G.D.R.); USSR
(Bast Ukraine, West Siberia), Alabama, Arkansas, Tunisia.
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