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INTRODUCTION.

The description of the Foraminifera of the type-locality of the Maes-
trichtian and its stratigraphjeal value is the object of this thesis.

( This type-locality is found in the Southern part of the Dutch provinece
of Limburg.

South of Maestneht from which the name Ma.estnchtlan is denved lies
the Sint Pietersherg where the finest outerops of the zone examined are to
be found (see the adjacent map). Thirty-five sample,s in all were taken out
of two outcrops of the Sint Pietersberg (I and II). :

For comparison I took 18 samples out of a quarry near Geulhem (III),

-~
---------

\

SOQUTH - LIMBURG )

BELGIUM

Map of the South West part of the Dutch province of Limburg.

because on the other bank of the Meuse _many outerops of the Maestrichtian
are to be found as well. :

During the research on the samples mentioned above it appeared that
only the younger part of the Maestrichtian occurred in these samples. Of
the older part another 17 samples were examined out of an outerop
near Gronsveld (IV) and 3 samples out of a thlrd outcrop of the Sint
Pietersberg (V).

The Dutch Maestnchtlan appeared to possess a foramlmfera,l-fauna
which was both rich in species and in specimens. The entire fauna consists

of 137 speelw, 10 of which are new ones. The deseriptions of these species
are found in Chapter IL '
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For the stratigraphieal research a range-chart was composed (plate 12
as far and including plate 15) of each section. Of a number of characteristie
forms of each section the percentage-numbers were  calculated, which were
combined in a diagram (plate 16). For this purpose I counted about 30 000
specimens. The conclusion I arrived at as a result of this statistical research
will be found in Chapter IIL ;

-The fact that this research could “be pubhshed in the present form
T owe to several people. I thereby wish to acknowledge my great debt, of
gratitude to them all. : .

. The Managing Board of the “Eerste Nederlandse Cement Industrle” at
Maestricht supplied the necessary financial support. :

Mrs. Dr. W. A, E. MiNIs—VAN DE GEYN, keeper of the “Na,tuurhlstorlsoh
Museum” at Maestricht pointed out to me the outerops where I might collect
the best samples. During my research she always ass1sted me by word
and deed.

Dr. J. H. van VOOR’I'HUYZEN geologlst at the “ Geologlsche Stichting” at
Haarlem, placed material at my disposal and always offered me hospitality
-at -the laboratory of the Stlehtmg, whenever I wanted to compare my fmds
with the species there. -

Dr. J. Horker, teacher at the Hague very klndly put his manuscrlpt,
at my disposal in Whlch he treated a number of Cretaceous Foram1mfera
from Holland.

Mrs. W. H. vaN DaM—NEDERHOED kmdly helped me w1th ‘the trans-
lation of this publication into Engllsh She corrected the part translated
by myself and translated the remaining part. I shall not eas11y forget the
many hours spent in her hospitable house.

-Mr. D. F. Cooke, lecturer at the *Nederlands Opleidings Instituut voor
het Buitenland” at Breukelen read the whole manuserlpt and gave it the
finishing touch."

Miss Cor RoEsT attended to the drawings with a patlence and apph-
cation which evoked my sincerest admiration. .

. Mr. W. F. TeEGELAAR took all the photographs with the greatest care,
so that even of the badly-pr%erved material the selentlflcally neeessary
features remained visible.

But for Mr. L. P. BENrarr, my husband to-be, this thesis would never
have been written. Whether he rendered a service to science or not, time
will show. I am indebted to him for three years happy student- hfe for
which I wish to give him every credit. .



§ 1. The material.

CHAPTER 1

WORKING-METHOD.

The material examined originates from- five sections.

~ Section I:

5
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Ten samples taken out of the pit under the fortress of Sint
Pieter on the St. Pietersberg. - These samples were taken by Mr. C. Krurr
out of every layer differing from the soft marl which 1s generally found
on the -St. Pietersberg, as shown in the following table

Depth:
5,00 m.
6,55 m.
7,55 m.

815 m. -
- 9,05 m.

10,65 m.

© 11,90 m.

12,65 m.

Short -deseription: .

light-yellow fossil waste-bed
- the same
the same
hght-yellow Bryozoa-bed
somewhat darker yellow Bryozoa-bed
light-yellow Bryozoa-bed
very hard white Bryozoa-bed
hard dark-yellow Bryozoa-bed
the same

©_ yellow Echinida-breccia-bed.

Section II: twenty-five samples, taken out of the so-called Burgerwacht-
quarry These, taken by myself, were in each case at about the same distance
(80 em) from each other, and I paid special attention to the peculiarities
of the layers from whlch the samples were taken, as shown in the follow-

ing table:

No:

B25
B 24

B23
B 22
B21
B20
B19
,B18
B17
B16
B15
B14
B13

B12

Depth:
1,00 m.
1,80 m.
2,60 m.
3,40 m.
420 m.
5,00 m.

5,80 m."

6,60 m,
. 7,40 m,
8,20 m.
9,00 m.

9,80 m. .
10,60 m. -

11,40 m.

" Short d%cl'iption :

light-yellow soft marl
rather hard light-yellow marl
nearly white hard Brydzoa-bed
light-yellow rather soft marl

: . the same

“yellow rather soft marl

" the same
yellow harder marl s
yellow rather soft marl - N
somewhat darker yellow foss11-waste-bed
. the same ,-

yellow Trather soft marl
very light-yellow hard Bryombed

. the same
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No: Depth:’ ! Short deseription:

B11 12,20 m. - light-yellow fossil-waste-bed
B10 13,00 m. =~ ° hght-yellow soft marl

B 9 13,80 m. - - - the same

B 8 - 14,60 m. - the same

B 7 * 15,40 m. o ., - the same

B 6 + 16,20 m. - - the same

B 5 " 17,00 m. © - . light-yellow fossﬂ-waste—bed
B 4 17,80 m. B the same ' -

B 3 18,60 m. - very light-yellow fosml—waste-bed
B 2 " 19,40 m. L the same .

B 1. 20,20 m. T the same. .

Section III: eighteen samples from the outerop in the Geulvalley near
Geulhem on the southside of the path Valkenburg——Geulhem on the turning
to Berg. These samples were taken by myself in the same way as described
in section II as shown in the following tahle: :

No: - . Depth: - Short deseription:

G18 . . 100m. - - yellow soft marl

G17 - - 1,80 m. ‘the same s
G16 © 2,60 m. the same -

G15 3,40 m. + -« the same

G14 4,20 m, . "~ the same

G13 - 5,00 m.. light-yellow soft marl
G12 5,80 m. yellow soft marl .
G11 - 6,60 m. yellow hard Bryozoa-bed
G10 740 m. yellow hard marl

G 9 - 820 m. ., °  yellow soft marl .

G 8 9,00 m. " © yellow very soft marl

G 7 980 m. - the same ™ .

G 6~ 10,60 m. « " yellow hard Bryozoa-bed
G5 ~ 11,40 m. yellow very soft marl

G 4 . 12,20 m. _ .. the same L
G 3 13,00 m. . . the same :
G 2 . 1380 m. - yellow harder marl

G 1 14,60 m. yellow soft marl, -

‘Section IV: seventeen samples from the outerop in the Savelsbos in
the parish of Gronsveld. These samples were taken by Mr. H. J. JonkER and
Mr. K. L. pE Vgms. They were handed over to me by the “Geologische.
Stichting” at Haarlem. ' Twenty-nine samples in all were taken from this
section; so that the distances between the different samples should agree
with those mentioned previously, I made a choice from these twenty-mne

as shown in the following table: - = -
No: . . ' Depth: * Short description:
*8S29 - 0,25 m. " hard light-yellow Bryozoa-bed
S28 050 m. _ - light-yellow soft marl
S27 — - 100 m. the same
825 150 m. - the same

S22 A 2,50 m. » yellow hard fossil-bed
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No: . Depth: = . Short deseription: )
S20 3,25 m. . light-yellow fine marl with flints
S18 - 4,25 m. . the same with many flints . : .
S16 525 m. =~ the same with flints ' *
S14 " 6,25 m, the same with flints

S12 7,00 mo A the same with flints

S10 . 5 m the same with a great many flints
S 9 © 8,25 m. _ the same with many flints

S 7 900 m. = light-yellow fine marl

S 5 ‘ 10,00 m. - light-yellow fine marl with flints
S4 - 1025 m. the same with flints '

S 2 10,50. m. ..+ the same with flints -

S1 11,10 m. light-yellow fine marl.

Section V: three samples out of the coprolite-bed of Slavante (St. Pieters-
berg). These samples were in the “Rijksmuseum van Geologie en Mineralogie”
‘at Leiden. The Foraminifera had already been extracted. Francken (1947)
has given the following description of the layer in which the Foraminifera
were found: “a thin, discontinuous, soft, greenish-brown fossiliferous bed,
never more than 0,20 m thick. Loecally it divides, and then the intercalation
of granular limestone brings the total thickness of the “Coprolite horizon”
to 3,5 m. Besides the characteristic Coprohtes it contains a fairly large.
number of glauconite grains and numerous specimens of a small Brachiopod,
Thecideum pappilatum. The glauconite and these Brachiopods may be more
conspicuous than the Coprolites.”

Of these three samples 17433 is out of the layer just under the coprolite-
bed, 17434 and 17435 are both out of the layer just above this bed.‘ o

§ 2. Preparing material,

Of every sample a handful was taken. When the sample came from a
hard layer of marl it was first erushed in a mortar. It was boiled with
a saturated solution of Na,SO, (this method is minutely deseribed by
Wicaer (1942) ). After pouring off the water and after cooling off, part
of the rock alway disintegrated further. This process generally had to be
repeated a few times before the rock had fallen apart sufflclently to
be washed. ?

A method of dlsmtegratlng the rock by means of H,O0, (descnbed by
HorerManN (1947) ) gave too little result to be successfully applied. .

When the sample came from a softer layer an hour’s soft boiling was
sufficient. Samples from soft marls such as those from Gronsveld (section IV)
had sufficiently disintegrated to be washed after 24 hours’ staying in water.

< TFor the washing four nested sieves were used with diameters of 2;0 mm,
0,5 mm, 0,24 mm and 0,075 mm. After prolonged -washing with plenty of
cold water the residue was dried on the sieves in an oven of about 60°
for about four hours. !

The coarsest residue eontained only a few large Lepzdorbztmdes or
Siderolites.

The three other residues were examined in the followmg way: three
spreadings of each put on a metal plate of 714 to 5% ecm were completely
extracted. This means that of each sample the same quantity of rock was
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examined, so that the number of Foraminifera can be taken as a norm of
the percentage.

The method to separate the Foraminifera from the rock by means of
heavy liquids (bromoform or carbontetrachloride) had no effect on this
material as most specimens were filled up. .

The samples from Slavante which were already extracted formed an
exception. 1 always took about 300 specimens because this number corres-
ponded with the average number of Feraminifera in the other samples.

' The numbers of all specles were: counted and flna,lly tabulated (pla.te
12—15).

§ 3. Drawing.

A drawing was made of each species, if necessary from various views.
Photographs were made of the horizontal and vertical sections of the Orbi-
toididae and some other forms. In order to get an idea of the differences
in size between the forms all species,: magmfled 50 times with the help
of a drawing-prism, were put on paper in outline only. Miss Cor ROEST‘
-afterwards finished the figures under my personal supemsmn

As the material was badly preserved dlfferent specimens had often to
be taken for the different views.

To get a good figure of the new species some paratyp% have often
been necessary besides the topotype. .

§ 4.- Literature,

a. . On the Limburg area.

The Fommszem -of the Maestricht Chalk have been mentioned and
deseribed by various writers.

Fausas St. Fonp (1799) is the first to mention Foraminifera out of the
Limburg Cretaceous, namely Lepidorbitoides minor, Orbitoides apiculata and
Siderolites calcitrapoides. He does not yet recognize them as Foraminifera
and classes them with the Polyps, as LamMarck points out. The first two forms
are called numismale, the last has retained its name.

In 1851 Von HAGENIOW mentions two Bryozoa in the appendix of his
work on the South-Limburg Cretaceous Bryozoas, of which he does not at
that time know the exact place in the phylum of the Bryozoa. These are
Orbitolites macropora (later Omphalocyclus -macropora) and Cymbalopors
radiate. Both afterwards prove to be Foraminifera.

Reuss (1862) describes 43 species of Foraminifera out of the Maestricht
Chalk, 16 of which he found in Limburg alone up to that time. I myself
found 23 of these’ speciw deseribed by Reuss, The great difference in
number may in my opinion be partly explalned by the fact that REuss
gave different names to one and the same species. Moreover he did not
give a figure 3f every species deseribed, which. hampers a correct determin-
ation. Besides the description and one or two figures REuss stated of every
.species whether it was rare, common or abundant. No localities are given,
so that his publication from a stratigraphical point of view is of little value. j

UBacus (1887) only glves a list of Foraminifera found by him in the
leburg Cretaceous. He gives no figures, but does. say out of which zones
the species originated. He met with a hundred species out of the Maestricht
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Chalk, 32 of which I found myself, but here again I must mention that
in the list of UBacHS numerous synonyms have been given as different species.

Horker in the years 1926—1932 givess an elaborate deseription of
23 Cretaceous Foraminifera of Limburg. Three of which I did not come
‘across in my material,

Neither did I find Rhabdammina cretacea sp. n. described by RUSINGE
(1928).
* My brother W. A. Visser (1937) gives descriptions of the forms found
by himself in the Limburg Cretaceous. As his-collection has been kept in
the “Rijksmuseum van Geologie en Mineralogie” at Leiden I had the oppor-
tunity to compare his finds with mine. I then came to the conclusion that
several determinations were not correct. In Chapter III, § 2 I shall discuss
this matter more closely when dealing with the species in question. His
conclusions about depth of the sea and climate must therefore be taken with
slight reserve.

' VAN RAADSHOVEN (1940) gives a list of Foraminifera which he and other
authors came across in the Limburg Cretaceous up to that point of time.
I had the opportunity to inspect his collectlon at Utrecht and agreed with
most of his views, E

Costany (1942) deseribes two species of the Burgerwacht-quan-y out of
which one of my sections were taken. These are Lepidorbitoides minor and
Siderolites calcitrapoides. The author traces the phylogeny of both forms and
finds that in the younger layers the protoconch becomes larger.,-Acccord-
‘ing to him’ this is a proof that we are dealing with forms recently origin-
ated. Forms on the way to becoming extlnct have a gradually dummshmg
protoconch in the younger layers.

ScayrsMa (1946) in an extensive artlcle treats the Forammzfem out of
the Hervian (Middle-Campanian) of South-leburg I found 23 from the
91 forms described by him, among which in large quantities his new species
Discorbis supracretacea.

In 1949 Horker agam describes 19 species out-of the Upper Cretaceous
of South-Limburg giving some additions and corrections of his articles of
the years 19261932, Five of this forms I did not come across.

Horker handed me his last manuseript, which besides a new class1f1catlon
describes a number of Dutch Cretaceous Foraminifera®). As we, however,
start from different points of view I could not always ~agree with hls
opmlons displayed in this manuscrlpt '

b. On areas outside Limburg.,

Reuss (1860 and 1862), Bemsen (1891), Eccer (1899) and FrANKE
(1925 and 1928) supplied me with the necessary data on the Upper Creta-
ceous of Germany. The age of the species described agree for the greater
part with my material. A rather great number turned out to occur in
both areas. s

For France I consulted the papers written: by MAR]:E (1937, 1938, 1941
and 1942), I am of opinion that the Craie Blanche of the Basin of Paris
is older than the Limburg Maestrichtian and that also the facies is different.
The similarity with the Limburg Maestrichtian is not very great.

) This article will shortly be published in “Het Natuurhistorisch Maandblad”.
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. From England I am only acquainted with the publication of CHAPMAN
(1891—1896) about the Gault of Folkestone whlch as a matter of fact is
of little importance for this research.

The Swedish Cretaceous has been accurately exammed by BROTZEN
(1935, 1936, 1940, 1945, 1948). The complete descriptions and the excellent
figures were of great value to me.

As far as I know, nothing on the subject of Foraminiféra of the Belgian
Cretaceous has been pubhshed and I could not obtain the pubhcatlons. on
Russian Cretaceous.

I also used the publication of C'USHMAN (1946) on the Foraminifera of
the Upper Cretaceous of the Gulf Coast Region. Besides I consulted numerous
shorter publications on the Fommszem of the Upper Cretaceous of -North-
and South-America.

Every species found I compared with: the orxglnal dmcrlptlon ‘When
the original description was not available I looked up the spemes in the
Catalogue of Foramszera. of ,Euus & MEsSINA,



CHAPTER IL

PALEONTOLOGY.

§ 1. General survey.

"I found in the Limburg Maestrichtian a foraminiferal fauna, consisting
‘of 137 species. These belong to 69 genera and 23 families, ten of them being
new species. Ten new forms only occur once, therefore I have only deter-
mined the genus of these forms. ' . o :

Surveying the fauna of the sectlons examined we notlce the follow-
ing facts: : .

a. The fauna of the sectlons I, IT and III (Smt Pletersberg and Geulhem)
is approximately the same.

b. The fauna of section IV (Savelsbos, Gronsveld) has a great number

. of species in common with the fauna of section I, II and III, but
differs especially in the appearance of very small forms: Reussella
cushmani, Gavelinella stelligera and Leptodermella maestrichtiensis,
which abundantly oceur together with Rotalie tuberculifera, which is
much smaller here than in sections I, IT and III. Therefore this fauna
makes the impression of a dwarf fauna

c. The fauna of section V (Slavante) is quite dlvergent owing to the
- abundant appearance of agglutinants. The forms often are of a red-
brown colour and make the impression of being eroded.

On surveying the species found in the various sections it appears that:

1. the Lagemidae 1nfrequently occur both in number of species and in
number of speecimens;

2. the agglutinants continually diminish in number in the younger layers;

3. the Rotaliiddge both in number of species as in number of specimens
is the best represented family; .

4. the well-.known Upper Cretaceous Foraminifera Globigerina cretacea
p’ORrBIGNY, Palmula reticulata (REUSS) and Globotruncana stuarts
(L.APPAR.ENT) are entirely mlssmg

§ 2. Description of the species.

, The determination of the material is based on
CusEMANs Classifiecation (1948). To elucidate this every genus
is preceded by the genus-deseription of CusHMAN (1948), so that I should not
have to repeat the genus-charactenstlcs of each species.

The sequence of the descriptions is the same as used by CUSHMAN (1948)
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FAMILY SACCAMMINIDAE.

Subfamily Saccammininae.
LEPTODERMELLA RHUMBLER 1935,

Test single-chambered, plano-convex, rounded in dorsal view, semi-elliptical in side
view, dorsal side convex, ventral side flattemed or concave; wall thin, of chitin with a
layer of fine, arenaceous material on the surface; aperture in the middle of the ventral side.

Leptodermella maestrichtiensis sp. n. pl. 7, fig. 13.

Test subglobar apertural face slightly flattened, other side'slightly eomc
Aperture slightly dented in the apertural face.
Wall very flnely agglutlnant

Diameter: 0, 14—02 mm.

" Holotype: No 18860 in the collectlon of the “Ruksmuseum van Geologle
en Mineralogie” at Leiden. - - v ‘
Type-locality : St. Pletersberg, B5..

Occurrence: Holland: Maestrichtian, (Mb, Me), South-Limburg.

Remarks: De Wrr (1943) and Van RumMeELEN (1949) d&ccnbe micro-
organisms of the leburg Cretaceous.

De Wrr finds them in the flints and class1f1es them in the Flagellata»
family Hystrichosphaeridae of WETZEL.

VAN RUMMELEN . (1949) finds them in the marl of Ransdaal and des-
cribes them as one of the genera, described by D Wrr (1943), namely
Membranilarnaz.

Neither desecribe an aperture.

The VAN RuUMMELEN specimens, however, are soluble in HCI those of
DE Wrr not, so presumably they are conecerned with different organisms.

The specimens, found by myself in great abundance, are very similar to
‘those of VaN RumMELEN. - They are partly soluble in HCI because they are
built up from small pieces of chalk. In my opinion the specimens, mentioned
by Van RummeLEN belong to the Leptodermella described above.

FAMILY LITUOLIDAE.

Subfamily Lituolinae.
LITUOLA LaAMARCK 1804,
Test in the early st;a,ges planispiral, later portmn typically uncoiled; interior

labyrinthie; wall arenaceous with mueh cement; aperture in early stages at the base of
the apertural face, single, later becoming mud.tmle and in the terminal face.

? Lituola nautiloidea Lamarck, pl. 8, fig. 1,

‘Lituolites nautiloidea Lamarck 1804 (Erirs & Messva Catalogue).
Lituola nautiloidea LAMARGKC‘USHMA:N1927 (CCLPF), p. 142, pl. 28, fig. 8, 9.
Mare 1937, p. 261,
MarIE 1941, p. 27, pl. 2, fig. 13, 14,

Haplophragmium grande (not REuss) Brssew 1891, p. 18, pl. 4, tig. 31-—40.
"~ Egceer 1899, p. 144, pl. 8, fig. 14—16.
Franke 1928 p. 169 plL 15 fig. 19.

Test round, biconvex, involute, prov1ded with a wide umblhcus on both
sides. No uncoxled part present, probably broken.
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Periphery broadly rounded.
- Chambers indistinet, about 11 number, very gradua.lly lncreasmg in size
as added. . : -
Sutures indistinet, slightly curved depressed.
Wall rather rough, mostly of a red brown colour.

Only one specimen; (17433).
Diameter: 0,6 mm.
Thickness: 031 mm.,

Occurrence Germany Lower Mucronaten-Senonlan Aachen, Preussberg
France: Craie Blanche, Basin of Parls
Holland: Maestrichtian, (Ma), South-Limburg.

Remarks: . As I found only one specimen, I could not examine its in-
terior. So I cannot demonstrate that the walls are labyrinthic. As the un-
‘eoiled part is probably broken off, it is dlfflcult to distinguish this form from
Haplophragium grande (REUSS).

As Mare (1941) argues, that Heplophragmium grande only occurs in
the Middle Cretaceous and not in the Maestrichtian and as Lifuola nautiloidea .
Lamarck does oceur in the Maestrichtian I assume that this form is Lituola
nauliloidea LAMARCK,

FAMILY TEXTULARIIDAE.
Subfamily Spiropleciammininae.
SPIROPLECTAMMINA CuUSHMAN 1927.

} Test free, early chambers planispiral in both microspheric and megalospherie forms,
and forming a considerable portion of the test; later chambers biserial; wall agglutinant,
amount of cement variable; aperture a low opening at the base of the imnnmer margin.

Spiroplectammina baudouiana (p’Orsieyy) Cusmman, pl. 1, fig. 1.

Textularia baudouiene p’OrBIGNY 1840 (Erris & Mgessiva Catalogue).
Reuss 1860, p. 233.
Eccer 1899, p. 24, pl. 2, fig. 10—11.
Franke 1925, p. 12, pl. 1, fig. 15.
FrANKE 1928, p.- 135, pl. 12, fig. 12.
Marie 1941, 63, pl. 2, fig. 21.
ScHIIFSMA 1946 p. 30; pl 1, fig. 2.
szroplectammma baudomana (D’ORBIGNY) CUSIIM.AN 1932 (CCLF), P. 87
pl. 11, fig. 1. .
CusEMAN 1946 p. 27, pl. 5, fig. 12,

Test tapering, oval in transverse section, initial end blunted, apertural
face flattened. ' : : .
Periphery rounded flat‘tened . v
Chambers hardly visible, ih the first part rapldly mcreasmg in size as
added, in the last part more gradua.lly mcreasmg in size as added, about
16 in number. . N
Sutures only distinet in the last part.
Wall finely perforate.

Length: 0,82—0,6 mm.
Breadth: 0,67—0,41 mm.
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Occurrence: Germany: Upper Cretaceous, N.W. part, Oberbayensche

: Alpen.. .

France: Craie Blanche Basin of Paris. ‘

Holland : Hervian and Maestrichtian (Mb—Md), South Lim-
burg. -

Trinidad : Upper Cretaceous.

Subfamily Textulariinae.
TEXTULARTA DEFrRANCE 1824,

Test free, elongate, tapering, typically compressed with the zigzagline between the
chambers on the middle of the flattened side;.early chambers in the microspheric form
usually planispiral coiled, later biserial, chambers simple, not labyrinthic; wall aggluti-
nant, cement of various sorts, the relanve amount variable; aperture typically an archsed
skit at the inner mangun of the chamber, occasionally in the apertural face,

Textularia agglutinans p’OsreNy, pl. 1, fig. 2.

Textularia agglutinans p’OrBiGNY 1840 (Erus & Messiva Catalogue).
Franke 1928, p. 132, pl. 12; fig. 7, 8.
Marie 1941, p. 62, pl. 2, fig. 19.

Textularia concinna’ Reuss 1860, p. 89, pl. 13, fig. 1.
Eecer 1899, p. 27, pl. 2, fig. 25, 26.

. Test tapering, more long than broad initial end compressed, apertural
end slightly inflated. -

Periphery of the first part acute, of the last part rounded.

Chambers about 16 in number, mcreasmg in breadth as added, more in
the first part than in the last part. -

Sutures sometimes distinet and slightly depresed

Last chamber flattened or inflated.

‘Wall roughly agglutinant.

Length: 1,1—0,52 mm.
Breadth: 0,67—0,52 mm.

Occurrence: Germany: Upper Cretaceous, N. W part Oberbayerlsche
Alpen. \
France: Craie Blanche, Basin of Pams
Holland: Maestrichtian (Me, Md), South-Limburg.

Remarks: Franke (1928) distinguishes two varities: concinna and para-
lella. Cusmman (1932, CCLF) supposes that the so-called variety concinna
is no Textularia, but a Goudryina.

Textularia conulus Rruss, pl. 1, fig. 4.

Textularia conulus Reuss. 1845 (Erps & Messiva Catalogue).
Reuss 1860, p. 87, pl. 13, fig. 3.
Reuss 1862, p. 320.
Ecger 1899, p. 28, pl. 2, fig. 8.
Franke 1928, p. 132, pl 12, fig. 4, 5.
Horker 1931, p. 74, 8 fig.
EICHENBERG,' 1934/1935 p. 152, pl. 15, fig. 5.
W. A, Visser 1937, p. 73.

Textularia sp. BemsseL 1891, p. 68, pl. 13, fig. 20—22,
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 Mest tapering . more long than -broad, oval in transverse section, initial
end blunted. . SR

Chambers- about 12 in number, increasing in size as added.

Sutures indistinet, not depressed

‘Apertural face flattened.

Length: 0,9—0,44 mm.

Breadth: 0,68—0,4 mm.

Occurrence » Germany: - Upper Crétaceous . N.W.’ part Aachen, Ober-

C bayerische Alpen.

Holland : Maestrichtian, (Mc and Md), South- leburg

Remarks: According to Horker (1931) the three species of Textularia
described by Reuss (1862) out of the Limburg Cretaceous, are the 3 gener-
ations of one species: Textularia conulus. These three species are: Textularia
conulus Reuss, Textularia globifera REUss (= Textularia globosa) and Textu-
laria faujasi. In a later publication of Horker (1949), however, he describes
another form as Textularia faujasi (see remarks Textularia foeda).

Cusmman (1932, CCLF, p. 89) argues, that Textularia conulus is a.
Dorothia. Dorothim, however, has a trochoid initial part, totally.missing in
the specimens found. As Reuss (1862) also deseribes Textularia conulus out
-of the Limburg Cretaceous, in my opinion this form is a Textularia.

? Textularia cf. foeda REeuss, pl. 8, fig. 4.

Textularia foeda Reuss 1846 (Eirms & Messina Catalogue),
Reuss 1860, p. 89.
FrANKE 1928 p. 133, pl 12, fig. 6.
Cusivan 1932, (CCLF) p. 90.

Gaudryina spec. Horker 1931, p. 78, fig. 6—S8.

Textularia foujasi (not REUSS) HOFKEB. 1949, p. 10, fig. 5.

Test very large, elongate, elliptical in eross section, hardly tapering.
' Chambersg rather distinct, about 20 in number, broader than high, very
gradually increasing in size as added.
Sutures rather distinet, slightly depressed, nearly horizontal.
Wall very rough, bullt up from rather large sand- and chalk-grains,

Only 3 broken specimens (S7, S9, S$12).
Length of the largest one: 2,7 mm.
Breadth: 0,82—0,9 mm.

Occurrence. Germany: Turonian-Senonian, N.W. part.
Holland: Maestrichtian (Mb), South-Limburg.

Remarks: In the remarks of Textularia conulus I already notice, that
Horker in 1931 describes Textularia faujasi as one of the three generations
of Textularia.

In the same publication Horker mentions a large form, with he pre-
liminary calls Gaudrying spec. In 1949 he has more material at his disposal
and he again describes this form, now under the name of Texfularia faujasi
REeuss, thus under the name of the form which in 1931 he takes as a gener-
ation of Textularia conulus.

- Textularia foujasi REuss (1862) is a rather strongly tapemng form with
an -elliptical cross section. This description does not agree with the form,
descrlbed .above, which does agree with the description and the figure given
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by Horker (1931 and 1949). So I cannot agree with Horker’s opinion, that
this form is a Textularie faujast.

CUSHMAN . (1932 CCLF) remarks, that the Textularia foeda described by
Rruss (1845) ds a Gaudryina, but in his publication of the Family Val-
vuhmdae (1937 and 1947) he does not mention this form.

As I have only broken specimens and the initial part is deflclent in
each case I cannot be sure about the genusname.

As the form most agrees with Textularia foeda. Reuss (1845) 1 have glven
it t.hls name. The only difference is in the size.- The form descrlbed above
is much larger than the form descrlbed by Reuss. :

Textularia subconica Franke, pl. 1, fig. 3.

Textularia trochus p’ORBIGNY var. subconica Franke 1928, p. 131, pl. 12,
) fig. 1. .
Textularia subconica Franke: Cusamay 1932 (CCLF) p. 95, pl. 11, fig. 11,
Cusaman 1946, p. 30, pl. 6, fig. 21, 22.

Test compressed, especially the early portion.

Periphery angled, sometimes lobate.

Chambers about 12 in number, ‘rapidly mcreasmg in size to the aper-
tural end. .

Sutures mostly distinet, sllghtly depressed

Apertural end ﬂatten)ed

Length: 0,4—1,0 mm.

Breadth: 0,36—0,64 mm,

Thickness: 0,28—0,48 mm.

Occurrence: Germany: Upper Cretaceous, NW. part.
Holland : Maestrichtian (Mb—Md), South-Limburg.
U.S.A:: Upper Cretaceous, Gulf Coast Region.

Remarks:  Franke (1928) deseribes this species as Textularia trochus
-var. subconica.. According to Cusuman (1932, CCLF) Textularta trochus is
not a Textularia, but a Gaudryina. The variety of Franke (1928) is a real
Textularia, and pow has got the name subconica.

Textularia sp., pl. 1, fig. 5.

" Test tapering, initial end acuminate, slightly -compressed and curved.
Apertural end round to broadly oval in eross section.

Chambers distinet, about 10 in number, very rapidly increasing in size
as added. Last four chambers subglobular and round. The earher more
broad than high.

Sutures distinet, depressed in the last part nearly horlzontal

Apertural face convex.

Wall finely agglutinant.

Only one specimen.
Length: 0,5 mm.

Breadth: 0,28 mm,
Thicknws- 0,2 mm.

Holotype: No. 18853 in the collection of the “Ruksmuseum van Geologle
en Mineralogie” at Leiden. . l
Type-locality : Geulhem, G 4.

'
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FAMILY VERNEUILINIDAE.
TRITAXIA REeuss 1860.

Test triserial, trianguler in transverse section, the angles acute or somewhat rounded;
chambers usually distinet, but not inflated, three making up each whorl but the last,
ome or more chambers in the adult terminal, usually somewhat contracted; sutures usually
distinet and slightly depressed; wall agglutinant, usually of fine particles with much
cement and usually the exterior smoothly finished; aperture in the ea.r}y stages textular-
ian, a low opening at the inner margin of the last formed chamber, in the adult terminal
and usvally rounded.

Tritaxia dubia (Revss) Ecemr, pl. 1, fig. 7.

Verneuiling dubia REUss’ 1851 (Erris & Mmssiva Catalogue).
Tritaxte tricarinate Reuss 1860 (part), p. 228, pl. 12, fig. 1.
Tritaxia dubie (REuss) Ecaer 1899, p. 41, pl. 4, fig. 7,

Test elongate, tapering to both ends, triangular w1th rounded angles in
cross section, sides flattened, slightly tmsted .
Chambers. indistinet, numerous, the one last formed nearly terminal
Sutures indistinet, not depressed, oblique.

‘Wall finely agglutinant. .

Length: 0,36—0,44 mm.
Breadth: 0,16—0,2 mm.

Occurrence: Germany: Upper Senonian, Aachen, Hannover, Westphalia,
Pommeriana. ~
Holland : Maestrichtian (Mb—Md), South leburg

GAUDRYINA p’OrBIGNY 1839,

Test with- the chambers trisemial, the adult biserial, the early portion typically
triangular with distinct angles, but in some species the chambers rounded, and the angles
obtuse or broadly rounded, adult portion with the biserial chambers of various shapes,
‘chambers usually distinect, the early ones sometimes obscure; sutures usually distinct except
in the early portion, typically depmssed very rarely limbate; wal agglutinant throughout
aperture in the early stages at the inmer margin of the last-formed ohamnber, in some
species tending to become terminal in the fimal chs.mber .

Gaudryina laevigata Franke, pl. 1, fig. 8.

Gaudryina laevigats Franke 1914, p. 431, pl. 27, fig. 1, 2.
Franke 1928, p. 142, pl. 13, fig. 3.
‘Wirre 1928, p. 312, pl. 42, flg 6
BrotzEN 1936 P. 34 .
CusaMAN 1937 (Vememlmuiae), p. 41, plL 6 fig.
10—17.
Cuseman & Hepeere 1941, p. 84, pl. 21, fig. 8.
Cusafian 1946, p. 33, pl. 8, fig. 4.
Cuseman 1947 (CCLF), p. 6, pl. 2, fig. 3—86.

Test tapering, more long than broad, early part sharply triangular in
transverse section with subacute angles, later part rectangular in transverse
section with subacute to rounded angles. The triangular (and tnsema,l) part
is mostly smaller than the rectangular (and. biserial) part.

.~ Chambers indistinet in the former part, distinet in the last part, gra-
dualltxg;ncreaslng in size as added. About 8 in number. Last chamber slightly
infla
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Sutures only distinet in the last part, slightly depressed.
Apertural face flattened.
Wall finely agglutinant.

Length: 0,74—0,3 mm.
Breadth: 0,52—0,3 mm.

Occurrence Germany: Upper Cretaceous, Basin iof Munster.
Sweden: Lower Senonian, Eriksdal,
Holland: Maestrichtian (Me—Md), South-leburg
U.S.A.: Upper Cretaceous, Gulf Coast Region.
Mexico: Upper Creta.ceous
Columbia: Upper Cretaceous, Santander del Norte.
Venezuela: Santa Anita formation,

Gaudryina rugosa D’ORJ%IGNY, pl. 1, fig. 6.

Goudrying rugosa p’OreicNY 1840 (Errrs & Mgessiva Catalogue).
Karrer 1870, p. 166.
Bemser, 1891, p. 69, pl. 13, fig. 30—37.
Franke 1914, p. 432, pl. 17, fig. 3.
Fravke 1925, p. 14, pl. 1, fig. 19.
Franke 1928, p. 141, pl. 13, fig. 2.
Prummer 1931, p. 135, pl. 8, fig: 11.
ArppLIN 1936, p. 219.
Brorzen 1936, p. 35.
Avprrrron & Puurger 1937, p. 350,
Marie 1937, p. 261.
Cusaman 1937 (Verneuwslinidae), p. 36, pl. 4, fig. 14—
' 19, pl. 5, fig. 1, 2.
Cresriy 1938, p. 393, 3%4.
‘WepEKIND 1938, p. 186,
Hexson 1938, p. 228.
Van Raspssoven 1940, p. 12.
Mare 1941, p. 65, pl. 2, fig. 22, 23.
CusHMAN 1946 p. 32.
Scrmmsm 1946 p. 32, pl. 1, fig. 6.

Test tapering, more long than broad, the early part in transverse section
“triangular with acute angles and flat sides, the latter part in transverse
section rounded to quadrangular w1th rounded angles, never distinet ribs as
Gaudryine laevigata. '

Chambers not always distinet, gradually increasing in size as added.
The size ‘of the biserial and triserial part is very variable, sometimes the
triserial part is the largest, sometimes the biserial. ) )

Sutures, when distinet, slightly depressed. '

' Apertural face flattened

Length: 0,92—0,3 mm.
Breadth: 0,4—0,26 mm.

Occurrence: Germany : Turonian———Senonian, N.W. part.
France: Craie Blanche, Basin of Paris.
Holland : Hervian and Mawtnchtlan (Mc—Md), South-Lim-
burg.

l
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US.A.x Navarro, Texas; Upper. Cretaceous, N. Dakota.
Palestine, Syria, Iraq- and Egypt: Upper Cretaceous.
Australia: Upper Cretaceous.

FAMILY VALVULINIDAE.
Subfamily Eggerellinae.
ARENOBULIMINA CusHMAN 1927.

Test with the earlier chambers triserial, later chambers sprrally arranged, more than
three to a whorl, close coiled; wall anen:aceous, with much cement, typically with a broad
rounded tooth. ] . . . .

Arenobuliming ovoidea Mar, pl. 8, fig. 2.

Arenobuliming puschi (not Rruss) Mare 1937, p. 261.
Arenobulimina ovoidea MarE 1941, p. 51, pl. 4, fig. 39.

Cusaman 1947 (Valvulinidae) p. 13, pl. 3, fig. 5.
Bulimina affinis (not p’OmBiGNY) (pars) W. A. Visser 1937, p. 88.

Test elongate, nearly round in cross section, initial part tapering, latter
part somewhat eylindrieal.

Chambers rather indistinet, 4—5 Whorls of 3 chambers each, gradually
increasing in size as added. Last whorl occupies about 3/, of the test. ;

The spiral suture is somewhat depressed and mostly distinet, the sutures
between the chambers are indistinet, slightly eurved in the last part.
y Apertural face slightly flattened obllque to the plane of coﬂmg, mostly
of a red-brown colour. - ’

Length: 0,55—1,00 mm.
Breadth: 0,3—0,51 mm..

Occurrence: France: Craie Blanche, Basin of Paris.
Holland: Maestrichtian (Ma), South- leburg

Remarks: The Bulimina affinis deseribed by W. A. Visser (1937) out
of the Kunrade and the Maestricht Chalk Ma and Mb is an Arenmobulimina
ovoidea Marie. The forms out of the Gulpen Chalk, descrlbed by the same
author are genuine Bulimina affinis pD’ORBIGNY.

'MARSSONELLA CusaMAN 1933.

Test trochoid, rounded 'in section, in early stages conical with four or five chambers
to a whorl, later reduced to three, and in the adult to two in a whorl; chambers simple,
undivided, apertural end flat or concave; wall arenaceous, calecareous with a chitinous
lining; aperﬁure, a low elongate opening at the inner margin of the chamber or extending
into the chamber wall, . . . v

’

Marssonella oxycona (Reuss) Cusumaw, pl. 8, fig. 3.

Goudryina ozyconas Rruss 1860, p. 229, pl. 12, fig. 3.
Reuss 1863, p. 33.
KARRER 1870 p. 166.
Eceer 1899, p. 38, pl. 4, fig. 1—3..
FrRANKE 1925 . 15 pl. 1, fig. 20.
FrRANKE 1928, p. 143, plL 13, fig. 8.
Cuseman & CuurcH 1929, p. 501, pl. 36, fig. 3, 4,
Cusaman 1931, p. 300, pl. 34, fig. 6.
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‘WICKENDEN 1932, 205, pl. 29, fig. 3.

SanpiepE 1932, p. 268 pl 41, flg 213.

CusHMAN 1932 p. 932.

CusamMaN & JAvas 1932, p. 18, pl. 5, fig. 1, 2.
Marssonella oxycona (Reuss) Cusmman 1933 (CCLF), p. 36, pl. 4, fig. 13.

Cuseman 1937 (Valvulinidae) p. 56, pl. 5, fig. 27—29,

pl. 6, fig. 1—17.

Frizzenn 1943, p. 340, pl. 55, fig. 15

Cuseman 1946, p. 43, pl. 12, fig. 3--5.

CusaMaN 1947 (Suppl Valv) p- 2L

Horker 1949, 12, fig. 6.
Textularia turris (not D’ORBIGNY) SCH]JFSMA 1946, p. 31, pl. 1, fig. 3.

Test conical, with a flattened apertura,l face and a subacute initial part.

Lhambem rather dJstlnct many in number, gradually increasing in s1ze
as added,

Sutures rather ghstmct stralght shghtly depressed.

Wall smooth.

Only three broken specimens (2 in 17434, 1 in S 22).
The length could not be measured.
Diameter of the apertural face: 0,52—0,63 mm.

Occurrence: Germany: Turonian—Senonian, N.W. part..
Holland: Hervian and Maestrlchtlan, (Ma and Mb), South-
. _ Limburg. :
USA.: Navarro, Taylor and Austln, Gulf Coast Reglon,
Upper Cretaceous, California.
Trinidad: Upper Cretaceous.
Peru: Upper Cretaceous.

DOROTHIA PruMMER 1931.

Test a trochoid spire, in the earlier stage in the microspheric form with five or six
chambers in a whorl, rapidly reducing the number to four, then three and in the adult
with two in each w'hor]: wall agglutinant, becommg' ]urgely calcareous in some living
forms; aperture narrow, at the base of the inner margin.

Dorothia pupoides (p’Orsiony) Custman, pl. 1, fig. 10.

Gaudryina pupoides p’OrBiGNY 1840 (ELLs & Messwa Catalogue).
Revss 1862, p. 318,
Marie 1937, p. 261
FanrroNn 1937 192,
MarE 1941, p. 65 pl. 3, fig. 24—27.

Dorothia pupmdes (p’OrBIGNY) CUSHMAN 1937 (Valvuhmdwe), p. 77, pl. 8
fig. 18, 19.

Test elongate, initial part triangular with rounded angles in cross section.
The latter part oval in cross section. Both parts are' equally large. -

Chambers distinet, only in the biserial part, slightly inflated there, 4—
5 in number, rapld_ly increasing in size as added.

Sutures distinet in the blserlal part, depressed there, nearly horizontal.

Wall finely a,gglutma.nt

Only three specimens, one adult.
Length: 0,42 mm.
Breadth: 0,24 mm.
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Occurrence: Germany: Upper Cretaceous, Aachen.
France: Craie Blanche, Basin of Paris.
England: Chalk of Claring.- '
Holland : Maestrichtian (Me—Md), South-Limburg.
U.S.A.: Saratoga Chalk.
Africa: Upper Cretaceous, Tanganjika Territorium.

Remarks: Brorzen (1936, p- 36-—38) mentions a new species Dorothia
plummerae , allied to this spemw and wrongly ecalled by many authors:
Dorothia pupoides.

" BrorzEN describes the following differences between these species:

Dorothia pupoides has an initial part, small and well separated from
the last part. The chambers of the last part increase very rapldly in size
as added and are inflated.. .

Dorothia plummeraée has a troch01d initial part, gradually changing into
the biserial part, the chambers of the last part are slightly inflated and
have distinet, but not depressed sutures.

My specimens agree D. pupoides as deseribed by Brorzen (1936) and
are aberrant from the descnptlon and flgures, given, by FR.ANKE (1925
and 1928). . NN . _

PLECTINA MaxrssoN 1878,

- Test in earlier stages rourided, with as many as five chambers to a whorl, rapidly
reducing to two in the adult; chambers simple, undivided; wall agglutmant often with
much cement; aperture m!early stages bextu]anan, in the adu].t rounded in the teraninal
face, but wmhorut a neck, -

Plectma ruthenica (REUSS) MARSON, pl. 1, fig. 9.

Gaudryina ruthenica Revss 1851 (Fius & Messwa Catalogue).
Plectina ruthenica (ReEuss) MarssoN: Franke 1925, p. 16, pl. 1, fig. 25.
Fravke 1928, p. 145, pl. 13, fig. 11.
Cusman & CaURCH 1929, p. 50, pl.
36, fig. 5, 6.
CUSEIMAN 1937 (Valvulinidae),
p. 105, pl. 11, fig. 10—14,

Test elongate, earlier part triangular in cross section, latter part oval
in cross section. The last part the largmt of the test.

* Chambers numerous, lndlstlpct in the earlier part the last distinet and
slightly inflated. .

Sutures only distinet, oblique and depressed between the last five ehambers.

Wall roughly agglutma.nt

Length: 0,4—1,08 mm.
Breadth: 0:2—0134 mm.
Thickness: 0,16—0,24 mm.

Occurrence: Germany: Upper . Senoman, Rugen, Aachen and Weissen
: Schnesberg.
" Holland : . Maestrichtian (Ma, less abundant in Mb—Md),,
South-Limburg.

ORBIGNYNA HAGENOW 1842,

Test in the early stagee irregularly trochoid with several chambers to a whorl, later
in the adult becoming pla.mspu'al and involute; chambers with the periphery subdivided
by radiating partitions running in from the outer ‘wall; wall arenaceous, with calcareous
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wand and fragments of molluse prisms; aperture at the base “of the apei'tural face in
the young stage, with a defmnte tooth in the adult m'undsed or elliptical, in the middle
of the apertural face.

Orbignyna aquisgra,nensis (Bmssm,), pl. 8, fig. 5

Lituola aquisgranensis BrmsseL 1891, p. 12, pl. 3, fig, 1—54, pl 16, fig.
33—35.
Franke 1925, p. 82, pl. 7, fig. 6.
FrRANKE 1928 p. 172, pl. 15 fig. 22, 23.
Haplophreagmium grande not REUSS HOFKER 1949, p. 6, f1g 2,
Pseudoglandulina paralella not Marsson W, A, VISSER 1937, p. 87..
Nodosaria monile not voN HaceEnow (pars) W. A. Visser 1937, p. 87.
Orbignyna aqmsgranenszs (Berssen) Cusaman 1937 (Valvulzmda,e) p. 89,
pl. 21, fig. 31—33.

Test elongate, nearly round in transverse section.

Chambers of the coiled part indistinet, chambers of the uncoiled part
more distinet, 4—6 in number.

Sutures only distinet in the" uncoﬂed part, stralght slightly depr%scd

Wall rather smooth.

Two forms are distinguishable:

var. typtca: chambers of the uncoiled part keep the same breadth out-
side form short and thick,.

var. conica: chambers of the uncoﬂed part increase in breadth, last cham-
her slightly mflahed outSIde form long and slender with a knob-shaped
coiled part. . - -

Length: 0,8—1,2 mm (comca), 081 1,33 m (typwa)
Breadth: 033—05 mm’ (conica) ; 041——05 mm (lypica).

Occurrence Germany : Upper Cretaceous, Aachen.
Holland: Maestrichtian (Ma and Mb), South-Limburg.

Remarks: A section of both forms shows that the wall ig not labyrinthie.
We therefore are dealing with an Orbignyna and not with a Lituola. )

W. A. Visser (1937) deseribes the var. conica as Nodosaria monile,
together with real N. monile. His Pseudoglanduling parallela is partly
the var. typica. ‘ '

Horker (1949) describes a Haplophragmium grande from the Upper
Senonian of South-Limburg. The figures and description do not agree with
those of this species, which is a coiled thick form with a distinet umbilicus
on both sides. The descrlptlon and the figures, however, do agree with
Orbignyna aquisgranensis, described above. HoFKER also dlstmgmshes two
forms, a short and blunt one and a slender one, accordmg to- him the A,
and A, generation of this species.

FAMILY MILIOLIDAE.
QUINQUELOCULINA p’OrBIGNY 1826.

Test with the coiling in: five planes, the chambers 8 half coil in length and added
successively in planes 144° apart, five chambers completing a cycle of two turns about
the axis in section, but two and a half coils lengthwise, each chamber 72° from its next
adjucent one, but 144° from immediate predecessor; wall with an interior chitinous
layer outside of which is a calecareous imperforate layer, in some species with an outer
layer of sand grains; aperbure at thc end of the cha.m‘ber, rounded, typlcally with a
simple tooth. ,
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Quinqueloculina antiqua (FrANKE), pl. 2, fig. 19.
Miliolina antique Frankr 1928, p. 126, pl. 11, fig. 26.

Test oval with subacute ends, somewhat longer than broad, nearly
triangular in section with -subacute angles and slightly eoncave lateral faces.
~ Chambers distinet, long and rather broad, Wlth flattened faces covering
for a great part the inner chambers. .

Sutures distinet,’ slightly depressed between the coﬂs

Wall smooth, calcareous, thin, Because of this thin wall nearly all
specimens are broken.. . . . :

Aperture not produced, no tooth v1s1b1e

Length: 0,26—0,7 mm.

Breadth: 0,19—0,41 mm.

Thickness: 0,13—0,26 mm.

These dimensions are nor sure as most of the specimens are broken.

Occurrence: Germany: Emscherian, Westphalia,
Cenomanian, Mecklenburg.
Turonian, Pommeriana.
Holland : Maestrichtian (Me—Md), South-Limburg.

Quingueloculina stolleyi Brotzex, pl. 2, fig. 18,

Miliolina antiqua f. angusta Franke 1928, p. 127, pl. 11, fig. 25.
Quinqueloculina stolley: BroTzEN 1936, p. 46, pl 2, ﬁg 6.

Test oval Wlth rounded ends, shghtly triangular in section Wlth rounded
angles,

Chambers distinet, slightly mflated long and narrow, 3 v1.s1b1e at one
side, 4 at the other.

Sutures distinet,- depressed betweem the coils.

Wall smooth, 1mperfora,te

Aperture slightly produced, no tooth visible.

Length: 0,37—0,5 mm.

Breadth: 0,2—0,28 mm.

Thickness : 015—0 18 mm.

Oceurrence : Genmany Upper Cretaceous, N'W, part.
Sweden: Lower Senonian, Emksdal
Holland: Maestrichtian (Mc——Md), South-Limburg.

FAMILY LAGENIDAE’
Subfamily Nodosariinae.
LENTICULINA LAMARCE 1804

- Test planispiral, bilaterally symmetrical, typically close coiled and involute, tending
to become uncoiled in some species; chambers numerous, triangular in side view; wall
finely perforate, glassy; the aperture radiate, at the peripheral angle, the slits equal.

Lenticulina acuta (Reuss), pl. 2, fig. 5.

Cristellaria  acuta Reuss 1860, p. 69, pl.- 10, fig. 3.
Cmstellarm gibba D’OrBIGNY f. acuta (REUSS) Franke 1928, p. 106, pl. 10,
fig. 12, '
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' Test oval, biconvex, the apertural face is somewhat higher than the
spiral initial en)d Indlstmct eentral plug on both sides.

Periphery acute.

Chambers indistinet, trlano'ular rapldly increasing in size as added,
‘about 9 in number. :

Sutures indistinet, shghtly curved not depressed or llmba,te

Wall smooth,

Height: 1,3 mm.
Breadth: 0,82 mm.
Thickness: 0,22 mm,

Oceurrence : Germm‘ly Upper Creta.ceous- N.Ww. part.
Holland : Maestmchtlan (one specimen in Md), South—le-
bllI'g . . ' c .

Remarks; Lenticulina acuta resembles Lenticulina‘ro'tulata, differs in the
height and the form: L. rotulata is round, L. acufe oval.

Lenticulina sp., pl. 7, fig. 6.

Test oval, initial part broadly rounded, apertural end shghtly acyminate,
compressed. All chambers reach the initial spire.
Apertural face is about three tlmes hlgher ‘than the helght of the
initial spire. . ‘ . .
~ Periphery subacute.” ‘
 Chambers, 11 visible, ra,pldly 1ncreas1ng in height as added, much nar-

L

rower than hlgh - .
Sutures distinet, not depressed, shghtly curved.
‘Wall smooth.

Only - one specimen,
Length: 0,68 mm.

Breadth: 0,44 mm,
Thickness: 0,28 mm.

Holotype: No 18788 in the collection of the “Rijksmuseum van Geologle
-en Mineralogie” at Leiden. . ’ P .
Type-locality: Sint Pietersberg, B 9

.

Remarks: This species resembles Cristellaria ovalis Revss and Cristel-
laria obvoleata REUss. Cristellaria ovalis, however, has a keeled periphery and
is more inflated than this form; Cristellaria obvoleata has 5 chambers and a
rounded periphery.

Lenticulina rotulata Lamarck, pl. 2, fig. 6.

Lenticulites rotulata Liamarck 1804 (Eriss & Messwva Catalogue).
Cristellaria rotuleta (Lamarck) Revss 1862, p. 326.
Karrer 1870, p. 179.
Bmssen 1891, p. 55, pl. 10, fig. 20—43.
Ecorr 1899, p. 122, pl. 11, fig. 3, 4.
Eicuensere 1936, p. 8, pl. 4, fig. 2.
Famrron 1937, p. 192,
HensoLpr 1937, p. 358, 359, 365.
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Lentwulma rotulata LaMARCK: MARIE 1937, 262
VAN RAADSHOVEN 1940 p. 12.
Marre 1941, p. 104, pl. 10, fig. 111—112.
Frizzery 1943 p. 341, pl. 56 fig. 2.

R THALMANN 1946,

Robulus rotula Horker 1949, p. 16, fig. 9.

Robulus orbicularis (not) p’OrBIGNY ‘

Robulus inornatus (not) p’ORBIGNY '

Robulus rotulatus LAMARCK W. A. Visser 1937, p. 74.

‘Robulus miinsteri (not) REuss ]
Test round, biconvex, the height of the apertural face is thé same as
the height of the spiral initial end. : RN

Periphery acute.

Chambers triangular, gradually i mcreasxng in size as added, 9 in number.

Sutures strongly curved, limbate, in the centre 1nd1st1nct owmg to a
plug of clear shell material. :

‘Wall smooth,

Diameter: 0,77 mm.
Thickness: 0,48 mm.

Oceurrence: Germany: Upper Cretaceous, Aachen, N.W, part Ober-
bayerische Alpen.

France: Craie Blanche, Basin of Paris.

Holland : Maestrichtian (Ma and one specimen in Md), South-
Limburg.

Africa: Upper Cretaceous, Ta,nganglka Terrltomum

Peru: Upper Cretaceous.

Remarks: Horker (1949) deseribed Robulus rotula (LAMARCK). Accord-
ing to the. Erris & MessivA Catalogue StAcHE described in 1865 a Cristellaria
rotula from the New Zealand Tertiary. The species of Lamarck is called
rotulata. Figures and deseription of Hiorker (1949) agree with L. rotulata
and not with Cristellaria rotula. Therefore I assume that HorFkErR means
Lenticulina rotulata and not Lenticulina rotula.

I cannot prove the trlmorphlsm found by HOFKER (1949) in this spec1es,
as I found only a few speclmens

Looking at the Robulus species of W, A. lem (1937) I {found, that
all belong to one species, namely Lenticulina rotulata.

According to Brorzen (1936) p’OreigNY combines Cristellaria comptom
and Cristellaria rotulata, though there is a dlstlnct difference between them
in the central knob of Lentwulma comptoni,

After p’ORBIGNY many authors confound the two specles BroTzeN sepa-
rates them in a satisfactory way. As the Limburg species lacks the distinet
knob it is Lenficuling rotulata.

PLANULARIA DEFRANCE 1824,

Test planispral, bilaterally sy'msmetncal, very much compressed, the sides nearly
parallel, microspheric form more coiled in the young; aperture at the peripheral angle,
radiate, sometimes with the ventral slit expanded.

Planularia osnabrugensis (Von MUNsrrER) Franke, pl. 2, fig. 8.

Cristellaria osnabrugensis Von Munster 1838 (BELLis & Messva Catalogue).
Frankre 1925, p. 73, pl. 6, fig. 7.
Fravke 1928, p. 109, pl. 10, fig. 6.
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Test oval to round, compressed on both sides, spiral -initial end has
about the same height or is a little bit smaller than the dpertural face.
Periphery acute, not keeled.
* Chambers distinet, triangular, small, gradually inereasing in size as a,dded,
about 12 in number.
Sutures distinet, eurved, ralsed
Wall ornamenbed with the ribs of the raised sutures.
Length: 0,3—0,74 mm.
Breadth: 0,23—0,52 mm, ‘
Thickness (of the apertural face): 0,07—0,22 mm.
Occurrence: Germany: Upper Cretaceous, N.W. part.
‘ Holland: Mpestrichtian (Me—Md), South-Limburg.
Remarks: Fravke in 1925 and 1928 describes Cristellaria osnabrugensis
as “flach”, but draws this species as a rather inflated one. .The original
figure of VoN MunsrEer, although rather bad, shows a small, very compressed
species, just as my specimens are. ; I

Planularia sp., pl. 7, fig 4.

Test slightly unecoiled, last four chambers do not reach the initial spire.

Periphery broadly rounded

Chambers distinet, about 11 in number more broad than long.

Sutures distinet, not depressed, oblique. .

Wall ornamented with many- (about 20) low longltudmal ribs, curved
parallel with the coiling of the test.

Length: 0,6 mm,
Breadth: 0,24 mm.
Thickness: 0,12 mm.

Only one specimen.

Holotype: No 18791 in the collection of the “Rnksmuseum van Geologie
en Mineralogie” at Leiden.

Type-locality : Sint Pietersberg, B 5.

Remarks: By its many low ribs and the compressed test this species
differs "from other ribbed species: Cristellaria (Marginulina) tenuissima
Reuss (with few high ribs) and Marginulina striatifera TAPPAN - (with many
high ribs, but round in eross setion).

Planularia truncata (erss), pl. 2, fig. 7.

Cristellaria truncate Revss 1851 (Eius & Messva Catalogue).
? Franke 1928, p. 106, pl. 9, fig. 24.

Test oval, planispiral, comprmed on both mdes The apertural face is
1—% times higher than the initial spiral end. o
" 'Periphery subacute. .
Chambers distinet, small, triangular, 1—12 in number, gradually increas-
ing in size as added. The last chamber does not -reach the initial spiral end.
Sutures slightly curved, indistinet.
Wall smooth, but/ mostly much recristallized.
Length: 0,26—0,63 mm.
Breadth: 0,19—0,44 mm,
Thickness: 0,08—0,15 mm.
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Occurrence: Germany: Upper Cretaceous, N.W. part.
Holland : Maestrichtian (Me—Md), South-Limburg.

Remarks: The name given by Reuss (1851) is preoccupled by D’ORBIGNY
in 1843 (Eris & Mmssina Catalogue).

Reuss describes several Planuleria-like species from the German Upper
Cretaceous: Cristellaria harpa (1860, Westphalia), Cristellaria intermedia
'(1845, Bohemia), Cristellaria multisepta and Cristellaria truncate (1851, Lem-
berg), Cristellaria nude (1862, Riigen) and Cristellaria grate (1863, N. Ger-
many). The differences between them are very small:

" The last chamber of Cr. multisepta always reaches the spiral initial end.

The last chamber of Cr. nude sometimes reaches the spiral initial end,
sometimes not. ’

The last chamber of Pl truncata does not reach the spiral initial end
while Cr. intermedia. is the most coiled one, Cr. harpa the most uncoiled one
and Cr. grata is the thickest.

Franke (1928) considers Cr. multisepte, Cr. nuda and Cr. truncata as
varieties of Cristellaria gibba p’OrBigNY. But from his figures. I’ am not
certain that his species Cr. truncafa is really a Cr. truncate, because it has
not the compressed form deseribed by Reuss. It has a more inflated form.
Yet Franke (1928) descrlbes Cristellaria gibba and his varieties as eom-
pressed forms.

Though I agree with FrRaNkE (1928) on the relation between Cr. truncata,
Cr. nuda and Cr. multisepta, I should like to add Cr. harpa, Cr. grata and
Cr. intermedia as’ related forms.

I doubt whether the only difference between these six species, viz. the
more coiled or less coiled form is a real specific difference, especially, when
I see that Cr. nude has sometimes coiled tests, sometimes uncoiled tests.
Moreover the most uncoiled form, Cr. harpae, is geologically the youngest,
(Mucronata-Senonian), a symptom known about other coiled animals too.

If after research it is evident that these four species belong to one
species, the name, first given, Cr. intermedie, has priority.

' The Robulus multiseptus, described by W. A. Visser (1937) is partly a
Nonion, viz. Nonion troostae sp. n., partly not R. multiseptus owing to its
inflated and non compressed form.

As the specimens of my material most resemble Cristellaria truncata
Revss I call this species truncata, according to CusHMAN’s: Classification:
Plonularia truncata.

MARGINULINA p’ORBIGNY 1826,

.« Tesb subcylindrical or somewhat compressed, earliest portion close coiled, later un-
coiled, final chambers often inflated; aperture radiate, in the early coiled portlon as in
Lentwuhna, later becoming central and terminal.

Marginulina paralella (Rruss), pl. 7, fig. 3.

Cristellaria paralells Reuss 1863, p. 67, pl. 7, fig. 1—2. *
Cristellaria linearis Reuss 1863, p. 66, pl 12, fig. 1.
Vaginulina paralella (Reuss) FRANKE 1928, p. 79, pL T, flg 15,

- Test elongate, slightly curved at the 1n1t1a.1 end compressed oval in

section. Apertural end acuminate. '

Chambers distinet, about 7 in number more broad than high. Last
chamber slightly inflated. ,
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Sutures’ distinct,. depressed, oblique.
Wall smooth.

Only two specimens from one sample.
Length: 0,66, 0,66 mm.

Breadth: 0,24, 0,26 mm.

Thickness: 0,16, 0,18 mm,

Occurrence: Germany: Hils and Gault, N. part.
Holland: Maestrichtian (Md); South-Limburg.

Marginulina trilobata p’Orsiony, pl. 8, fig, 7.

Marginuling trilobate. p’OrBIoNY 1840 (ELLIS & Messiva Catalogue).
CuosmMaNy & Jarvis 1932, p. 28, pl 9, fig. 3, 4.
Marte 1937, p. 263. -
MARIE 1941 p. 108, -pl., 13, fig. 158, 159,
CusHMAN 1946 p- 64 pl 22 fig. 22,

Marginuling ensis Reuss BrrsseL 1891 p. 51 pl 9, fig. 40—64.

Cristellaria trilobata (p’ORBIGNY) FRANKE 1925 68 pl. 5, fig. 18.
Franke 1928, p.- 98, pl 9 flg 4, -

Vaginulina trilobata (D’ORBIGNY) WHITE 1928, p. 206, pl. 29, fig. 4.

Hemicristellaria ensis (Reuss) Prummer 1932, p. 146, pl. 10 f1g 4,

Saracenaria trilobate (p’OrBiGNY) BrorzEN 1936, p. 91, flg 1, textfig.
‘ 28, 29.

Vaginulinopsis trilobata (D’ORBIGNY) ScHITFSMA 1946 p. 69 pl 2, fig.

18, 19.

Test elongate, egg-formed in cross section, first part shghtly curved

Periphery at the side of the aperture subacute, at the other side rounded.

Chambers indistinet, broader than high, about 12 in number, very gra-
dually inereasing in size as added. -

Sutures indistinet, in the uncoiled part obhque pr0v1ded Wl’oh a dra,wn-
out thickening, .not reachmg the _periphery.

Wall rather rough owing to poor preservation.

.Only two specimens (17434 and 17435).
Length: 1,1, 1,4 mm.
Breadth: 03 mm.~

Occurrence: Germany:-Senonian, N.W. part, Aachen.
France: Craie Blanche, Basin of Paris.
Sweden : Lower Senonian, Eriksdal.
Holland: Hervian and Maestrichtian (Ma), South-Limburg.
Trinidad: Upper Cretaceous.

" Remarks: This form. is extenswely descnbed by BRDTZEN (1936) and
Mare (1941).

BrorzeENn (1936) describes the form under the name Saracemama and
distinguishes 3 generations. Only the two megalospheric generations are pro-
vided with a thickening of the sutures. Brorzen assumed Marginuling ensis
Reuss as the microspheriec generation, & smooth form, without decoration.
According to him, Bemsern (1891) made the same assumption when describing
Marginuling ensis, but BESSEL only notices the resemblance between Vaginuling
costulata D’OrBIGNY and some of his forms Marginulina ensts. Franke (1927)
on the other hand, calls some Marginuling ensis deseribed by Brisser’s Cristel-
laria trilobate; others maintain the name ensis.
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Marie (1941) indicates the resemblance between this form Marginulina
trilobata and the American Marginulinae sdwula (PLUMMER), austiona
CusaMaN and plummerae CUSHMAN,

ScHiFsMA (1946) separates the two forms tigured by Marie (1941).
Figure 158 is said to be ScHyrsMa’s new species Vaginuline daing,
figure 159 the genuine trilobata- Moreover ScHIJFSMA transfers the genus
name into Vaginulinopsis.

As I have only two speclmens, both macrospherie, it is impossible for
me to discuss the remarks of Brorzex (1936), MarE (1941) and S(IHIJFSMA
(1946).

On account of the subeylindrical test, which is certamly not compressed
this form is not a Vaginuling, but a Marginulina. The genus name Vagi-
nulinopsis erected by SmvEsrri in 1904 is doubtful according to CusHMAN’s
Classification- (1948).

DENTALINA p’OrBiGNY 1826,

. Test arcuate elongate; chambers numerous in a linear senes, sutures usually oblique,
at least in early portion; apertuure raximte, peripheral in early stages, later nearly
‘central and terminal,

Dentalina cf. incrassata Bemssgr, pl. 3, fig. 9.

Dentalina incrassate Bemssen 1891, p. 35, pl. 7, fig. 10—13.
Franke 1927, p. 671.
Franke 1928, p. 36, pl. 3, fig. 13.

Test elongate, slightly curved, compressed in cross section, initial cha.mber'
slightly inflated, apertural end acuminate. =~ .

Chambers distinet, more broad than high, especla.lly in the first part
gradually increasing in size as added.

Sutures distinet, depressed, slightly. obhque
- Wall ornamented with many (20—24) thin and low longitudinal ribs,
not parallel to the longitudinal axis of the test.

Only broken specimens. Therefore the length could not be measured nor
could the number of the chambers be fixed. :
Thickness: about 0,41 m.

Occurrence : Germany: Upper Sencnian, Aachen.
) Holland: .- Maestrichtian (Mb—Md) . South-Limbureg.

Remarks: . This species is clearly distinguished from Dentalina marcki
Reuss by the thin and low ribs.. I am not sure, however, about the species-
name. There are only broken specimens, so there is no initial chamber with
a spine, a characteristic of Dentalina incrassata,

Another possibility is the Dentalina confluens Reuss of the Senonian
“Griinsand” of New Jersey. .

-

Dentalina legumen Reuss, pl. 8, fig. 6.

Nodosaria (Dentaling) legumen Reuss 1845 (Eruts & Messmva Catalogue).
Dentalina legumen Reuss 1860, p. 43 pl. 3, fig. 5..
FrANKE 1928 27 pl. 2, fig. 23.
Nodosaria legumen REUSS: EGGER 1899 P- 54 plL 5, fig. 36—39, pl. 6
fig, 1—3.

A
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Test elongate, slightly eurved, oval in cross section.

Chambers 9 in number, gradua.lly increasing especially in length. First
chamber provided with a spine, the last three chambers slightly inflated.

Sutures distinet, oblique, depressed in the last 'part.

Wall smooth.

Aperture at the end of a rather long and slender outgrowth of the last
chamber, . :

Only one specimen (S 22)
Length (without spine): 2,2 mm.
Breadth: 0,33 mm.

Occurrence Germany : - Turonian-Senonian, N.W. part,
Holland : Maestrichtian (Mb), South-Limburg.

Dentalina march‘Rnuss, pl. 3, fig. 10.

Dentalina marcki Reuss 1860, p. 188, pl. 2, fig. 7.

Franke 1925, p. 36, pl. 3, fig. 22,

Travke 1928, p. 37, pl. 3, fig. 16, 17.

Brorzen 1936, p. 80, pl. 5, fig. 27.

ScHIIFSMA 1946 P. 44 pl. 2, fig. 27.
Nodosaria cf. marcki REUsS: CUSHMAN 1946 74 pl 27, fig. 7.
Nodosarie vertebralis (not Barsca) Horker 1932, P. 141—145, 3 textfig.

. Test elongate, round in cross section, very slightly eurved, initial chamber
provided with a distinet spine, apertural end slightly acuminate,

Chambers distinet, 10 in number, gradually inereasing in size as added.
The initial ehamber mﬂated The 3 or 4 first chambers more broad tha.n
high. The latter as broad as high. -

Sutures distinet, depressed, wpeclally in the last part, stralght
. Wall ornamented with longitudinal high ribs, 8—10 in number. The first
part has more ribs than the last part The nbs do not reach the last chamber
or the two latter chambers. - o

Length: 2,4—3,1 mm.

Breadth: 0,33—0,48 mm.

Occurrence: Germany: Pliner—Upper Senonian, N.W. part.

Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Ma—Md), South-Limburg.

Remarks: When following the Classification of CuseMan (1948), we are
unable to say whether we are dealing with a Nodosaria or a Dentelina: the
sutures are at right angles to the axis, a characteristic of Nodosaria, the
aperture is excentrie, a characteristic of Denfalina. As the whole test is slightly
curved, like most Denialina-tests are I prefer the genus-name Dentalina.

There are many species of ribbed Cretaceous Dentalines and Nodosarias.

~ FrawkEe (1925 and 1928) describes 32 of them out of the Germah Cretaceous.

Brorzen (1936) mentions 7 of them out of the Lower Senonian of Eriks-

dal (Sweden).
°  Horker (1932) combines 7 recent Nodosaria’s, 4 Cretaceous Nodosaria’ s,
7 Cretaceous Dentalines and one Marginulina to one species, and calls this
Nodosaria vertebralis BatscH, a recent form, which according to him occurs
in the Dutch Cretaceous.

When looking at the Cretaceous forms, mentioned by Horker . (1932)
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there is indeed little difference between Dentaling steenstrupi Rruss, Denta-
lina marcki Reuss, Nodosaria bacillum DEFRANCE, Dentaling affinis REUSS,
Dentaling majuscula MarssoN, Nodosaria zippe; REuss and Nodosaria inter-
costata REUss, The ribs vary somewhat in number and helght cover some-
times the last chamber, sometimes not. N. bacillum, N. zippe: and N. inter-
. costate are real Nodoswma the other real Dentalina. Dentaling Ulli, also-
mentioned ps a synonym by Horker, does not belong here owing to the
absence of ribs. I disagree with HoFgEr, who only sees the difference between
Dentalina and Nodosaria as a generation-difference in his trimorphism-theory.

BrorzEN (1936) sees and mentions differences between the following
species: Dentalina marcki, Nodosaria steenstrupt and Nodosaria zippei. From
the original description of REeuss it is apparent, that Dentalina marcki has
no ribs, and Dentalina steenstrupt does have ribs on the last chamber. This
is a characteristic of which Franke (1928) has said, that the absence of ribs
on the last chamber only ocecurs in single specimens and that there are tran-
gitions from smooth last chambers to Wholly ribbed last chambers.

BrorzeN states the same so that the main difference' between D. marcki
and D. steenstrupi dlsappear

In my material there are too few specimens to prove with certainty
that there are transitions. So I cannot show that D. marcki and D. steen-
strupt are the same species. As my specimens have no ribs on the last
chamber I have given this species the name D. marcki. Neither can I prove
that Horker is right to consider Dentalina affinis and Dentaling majuscula
synonyms. I think Horker is going teo far to combine also Nodosarie bacil-
lum, N. zippei and N. intercostate and the recent forms with the Cretaceous
Dentalina marcki, D. steenstrupi, D. affinis and D. majuscula.

Dentalina monile (Von Hagenow), pl. 3, fig. 11.

Nodosaria monile Von Hacenow 1892 (Brus & Messiva Catalogue).

Horxer 1932, p. 145—147, 2 textfig.

W. A, Vmser 1937, p. 87.

Hensoror 1938, p. 366.

Van Raapsmoven 1940, p. 12.

Cusmman 1947 (CCLF), p. 12, pl. 3, fig. 18—21.
Dentalina monile (VoN HagENOW) Bmu 1891, p. 31 pl. 16, f1g 30,

32—40.

Franke 1925, p. 34, pl. 3, fig. 11.

Franke 1928, p. 31, pl. 2, fig. 27.

MariE 1937, p. 264.

Marte 1941, p. 89, pl. 11, fig. 127—130.

Test elongate, circular in cross section, apertural face slightly acuminate.

Chambers distinet, slightly inflated, equally broad as high, hardly in-
creasing in size as added more than six in number. '

Sutures distinet, at nght angles to the axis, depressed.

Wall smooth,

The length could not be measured beeause there are only broken
specimens. S
Breadth: 0,3—0,44 mm.

Occurrence: Germany: 'Upper Senonian, N.W. part.
France: Craie Blanche, Basin of Paris,
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Holland : Maestrichtian (Me—Md), South-Limburg,
U.S.A.: Upper Cretaceous, Gulf Coast Region.
Venezuela: Santa Anita formation.

Remarks: One of the specimens has the peculiarity, that the chambers
do not increase in size as added, but some of these are smaller than the
earlier chambers. The following chambers increase in size normally.

Again Horker (1932) combines 4 species into one, because of his tri-
morphism-theory. He calls Marginulina ensis Reuss the B-form, Dentalina
tenuicaudata REUss and Dentalina acuminate Reuss the A,-form, and Den-
taling monile (Von Hagenvow) the A,-form of the species Nodosaria monile.
There is indeed no difference between D. tenuicaudate and D. acuminata. The
speclmens described here are too few in number to admit of a frultful dis-
cussion of t.hls statement, )

Dentalina proteus Reuss, pl. 3, fig. 8.

Dentalina proteus Revss 1862, p. 306, pl 1, fig. 6—9.
Horker 1932, p. 142.
Nodosaria proteus (Reuss) Eccer 1899 (pars), p. 70, pl. 7, fig. 22 and 25.

Test elongate, .circular in cross sectlon, initial end rounded, apertural
.end acuminate,

Chambers dlstmct in the earlier part more broad than hlgh in the latter
part more high than broad, hardly increasing in size as added. ’

Sutures distinet, not depressed nearly at right angles to the axis.

Wall smooth, but round the sutures and the earlier chambers ornamented
with many low nbs not parallel to the longitudinal axis of the text.

Length: 2,7 mm.
Thickness: 0,6 mm.

Oncurrence: Germany: Upper Cretaceous, Oberbayerische Alpen.
" Holland : Maestrichtian (Mb, Md), South-Limburgl.

Remarks: This species is one of the synonyms, given by Horker (1932)
for Nodosaria vertebralis BarscH. The specimens from South-Limburg, des-
cribed here, are clearly characterized by the partial ornamentation of low
ribs. This is quite different from the ornamentation with high ribs as seen
in Nodosaria vertebralis. ‘ o

Eoger (1899) gives 4 figures of Nodosaria proteus, of which two are
provided with an initial spine (pl. 4, fig. 23 and 24). As REruss describes
Dentaline proteus positively with a rounded initial end and without an initial
spme I cannot agree with EcGEr on the species-name of these two spined
specimens.  ~

NODOSARIA Lamarck 1812.

© Test typically with chambers in & straight linear series, ecurved in the early stages
of the microspheric form in many species, not strongly embracing; sutureé in the a.dult
at right angles to the axis; aperture terminal, radiate. .

Nodosaria prismatica Reuss, pl. 7, fig. 14.

Nodosaria prismatica Reuss 1860, p. 180, pl. 2, fg. 2.
Reuss 1863, p. 36, pl. 2, fig. 7.
Foamr 1899, p. 77, pl. 8, fig. 5, 8.
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Fraxke 1925, p. 41, pl. 3, fig. 41.
Franke 1928, p. 48, pl. 4, fig. 11, 12,
Brorzen 1936, p. 88, pl. 5, fig. 17, 18.

- Test elongate, round in cross sectlpn, initial chamber prowded with a
spine, apertural end acuminate. ’
Chambers distinet, 5 in number, gradually 1ncreasmg m height as a,dded
keeping the same breadth »
Sutures distinet, slightly depressed.
Wall ornamented with six distinet, low and narrow longitudinal ribs.
Length without spine: 0,8 mm.
Breadth: 0,2 mm.
‘Occurrence Germany: Upper Gretaceous, Westphalia, Oberbayerische
. Alpen. ;
England: Hils and Gault
Sweden): Lower Senonian, Eriksdal.
Holland : Maestrichtian (Mb, Md), South-Limburg.

TRISTIX MACFADYEN 1941.

Test free, hysaline, conmstm.g of a number of chambers, generally triangular in sec-
tlon, joined in a straight series; aperture terminal, simple, aocordmg to VA.N VOORTHUYZEN
(1947) with an internal tube. .

Tristix globuliferum (REUss), pl. 3, fig. 12.

Rhabdogonium globuliferum Revss 1860, p. 57, pl. 7, fig. 6..
Franke 1928, p. 73 pl 6, fig. 21.
Dentalinopsis globuliferum (REUS) Bwrzm 1936 p. 139 pl. 5, fig. 49.

Test globular, with acuminate apertural end.

Two _chambers, the first is globular, the second has three offsets on this
globe and is triangular in cross section, acuminate to the apertural end, with
a round aperture. : ‘

Only one specimen,

Length: 0,35 mm.

‘Breadth: 0,28 mm.

Occurrence: Germany: Upper Senonian, Westphalia, Hannover,
Sweden: Lower Senonian, Eriksdal,
Holland : Maestrichtian (Md), South-Limburg.

: Remarks: The preservation of this one specimen is too poor to distinguish
the internal tube.

PSEUDOGLANDULINA CUSHMAN 1929.

 Test with chambers in a straight linear series, embracing the last-formed one making
up a large proportion of the test; chambers uniserial throughout; aperture radiate,
terminal. ., - ] .

Pseudoglandulina paralella (Marsson), pl. 2, fig. 9.

Glanduling paralella Marsson 1878 (EiLs & Messiva Catalogue).
Eceer 1899, p. 83, pl. 5, fig. 25,

Pseudoglanduling paralella (Marsson), W, A. Visser, p. 87.
CuseMan 1946, p. 77, pl. 27, fig. 35.
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Test elongate, cyhndmcal w1th rounded initial end and acuminate aper-
tural end.

Chambers indistinet, two in number, nearly equally large.

Sutures 1ndlst1nct obhque, slightly’ depressed

Wall smooth.

Only one specimen.
Length: 0,85 mm.
Breadth: 0,44 mm.

Occurrence: Germany: Upper Cretaceous, Riigen and Oberbayerische
: Alpen. '
Holland: Maestrichtian (Md), South-Limburg.
Trinidad: Upper Cretaceous, Lizard Springs,

FRONDICULARIA DEFRANCE 1824,

Test more compressed, in the early stage in the microspheric form sometimes part-
ially coiled, megalospheric form not coiled, later chambers extending back on the two

gides of the test formmg 1nverted V-shaped (chevron dhaped) chambers; aperture terminal,,
radiate.

Frondicularia archiaciana p’Osrieny, pl. 7, fig. 2.

Frondicularia archiaciana p’OrsioNy 1840 (Eruzs & Messva Catalogue).
Brapy 1884, p. 520, pl. 114, fig. 12.
BrmsseL- 1891 (pars), p. 89, pl. 8, fig. 1-—12.
Eceer 1899, p. 87, pl. 10, fig. 19, 20.
Fraxke 1925, p. 52, pl. 2, fig. 18.

Franke 1928, p. 71, pl. 6, fig. 14, 15,

Cusmman 1930 (CCLF), p. 37, pl. 5, fig. 9—12.

Sanpiepe 1932, p. 278, pl. .42, fig. 15, 26.

Cuseman 1936 (CCLF), p. 19, pl. 4, fig. 8--10.

CrespIN 1938, p. 394.

CusamaN & Toop 1943 (CCLF), p. 60, pl. 10,
fig. 24.

b kTest oval, compressed on both md%, initial end obtuse, apertura.l end
roken

Penphery shghtly lobate, angular w1th two right angles, nearly two
keels, running as ribs along the inflated first chamber. :

Cha.mbers distinet, narrow, gradually increasing in size as added, initial
chamber strongly 1nf1ated the dlameter is larger than the thickness of the test.

Sutures distinet, stralght strongly depressed.

Wall smooth, except on the initial chamber, which is prowded with rlbs,
roughly perfora.te ‘

Only one brokem specimen.

Breadth: 0,4 mm.

Thickness: 0,15 mm,

Occurrence: Germany: Upper Cretaceous, NW part, Oberbayerlsche
. - Alpen,
Holland : Maestrichtian (Md), South leburg
U.S.A.: Ripley formation, Annona Chalk, Navarro in Texas
and Arkansas.
Australia: Upper Cretaceous, N.W. basin,
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Frondicularia biformis Marsson, pl. 7, fig, 1.

Frondwulana biformas Marsson 1878 (Erums & MessiNa Catalogue).
Frange 1925, p. 53, pl. 4, fig. 19.
Franke 1928 p. 72, pL. 6, fig. 19, 20.
MARIE 1941, p. 118, pl. 14 fig. 167.

Test oval, rounded initial end acuminate apertural end.

Perlphery broadly rounded, shghtly lobate. .

Chambers 6 in number, narrow, very gradually increasing in size as added.
Sutures straight, eurved to the periphery, depressed.

Wall smooth, roughly perforate.

Only one specimen:

Length: 0,77 mm.

Breadth: 0,41 mm.

Thickness: 0,15 mm.,

Occurrence: Germany: Upper Senonian, Pommeriana, Riigen.

France: Craie Blanche, Basin of Paris.
Holland: Maestrichtian (Md), South-Limburg.

Subfamily Lageninae.
LAGENA WALKER & JA00B 1798.

Test consisting of a eingle chamber; wall calcareous, finely to coarsely perforate,
often highly ornamented, with or without a neck, aperture radiate (rarely), rounded,
elliptical or slitlike, terminal.

When provided with an internal tu.be we have to deal w1bh Entosolenia (Family
Buliminidae).

Lagena acuticostata. Reuss, pl. 2, fig. 1.

Lagena aculicostata Reuss 1862, p. 305, pl~1, fig. 4.

Reuss 1863, p. 331, pl. 5, fig. 63.

Eceer 1899, p. 106, pl. 5, fig. 12.

Cuseman 1931, p. 308, pl. 35, fig. 12.

Cusaman 1932, p. 357, pl. 35, fig. 13.

Brorzen 1936, p. 112, textfig. 37.

Cuseman 1946, p. 94, pl. 39, fig. 14, 15.
Globulina myristiformis (not) Wmriamson: W. A. Visser 1937, p. 87.

Test globular, aperture slightly produced.
Wall ornamented with 9 high longitudinal costae.

Only one specimen:
Diameter: 0,31 mm.

Occurrence: Germany: Upper Cretaceous, Oberbayerische Alpen.
Sweden : Lower Senonian, Eriksdal.
Holland : Maestrichtian (Me), South-Limburg.
U.S.A.: Annona Chalk, Saratoga Chalk.

Remarks: Brorzen (1936) gives a number of forms, which agree with
the description of Lagena isabells p’OrpioNY, Lagena acuticostata REUSS,
Lagena costata WiLriamsoN and Lagena sulcats WALKER & JONES. These species
are indeed very similar. BrorzenN calls them all Lagena isabells. For the
only specimen, found in the Geulhem Maestrichtian I prefer the name Lagena



235

acuticostata, because REuss describes the type-specimen from the same locality.
I am sure therefore we are here concerned with the same species.

When we compare W. A. . Vmsser's (1937) Globulina myristiformis with
my one specimen; it turns out to be Lagena acuficostata.

Lagena aspera Reuss, pl. 2, fig. 3.

Lagena aspera REuss 1863, p. 305, pl. 1, fig. 5.
Franke 1928, p. 88, pl. 8, fig. 7.
Crespiv 1938, p. 394.
Marme 1941, p. 77, pl. 9, fig. 92.

Test globular, apertural end slightly produced. .
Wall ornamented with small spines, spread over the whole surface.

Diameter: 0,22—0,74 mm.

Occurrence: Germany: Upper Senonian, N.W. part.
France: Craie Blanche, Basin of Paris.
Holland: Maestrichtian (Me—Md), South-Limburg.
Australia: Upper Cretaceous, N.W. basin.

¢ Lagena globosa (Mowtacu) Reuss, pl. 2, fig. 4.

Vermiculum globosum MovntacU 1803 (Erus & MESSINA Catalogue)
Lagena globosum (Montacu) Reuss 1863, p. 318, pl. 1, fig. 1—3.
Ecaer 1899, p. 102, pl 5, fig. 3.
PRANKE 1925, p- 59, pl 4, fig. 36.
Franke 1928, p. 85, pl. 8, fig. 30.
Brorzen 1936, p. 109, pl. 7, fig. 3.
W. A, Visser 1937, p. .87.
Vany Raspsaoven 1940, p. 12.
CusamaN & HepBERG 1941 (CCLF), p. 91, pl 22,
fig. 11—13. -
Cusemany & Toop (CCLF), p. 61, pl. 10, fig. 27.
Scarsma 1946, p. 54, pl. 2, fig. 16.
Oolina globosa (MoNTAGU) PARR 1947 p. 119, pl. 6, fig. 4.

Test globular to clavate, with produced radiate aperture.
Wall smooth, not ornamented, finely perforate.

Length (with produced aperture): 0,3—1,01 mm.
Breadth: 0,22—0,85 mm.

Occurrence: Germa.ny Hils and Gault, N. part; Emschenan pnd Seno-
: ‘ nian, N'W, part.
' Sweden: Lower Senonian, Eriksdal.
Holland: Campanian and Maestrichtian (Me—Md), Sout.h-
Limburg.
Texas: Navarro, Corsicana Marl.
Colombia: Upper Cretaceous.

Remarks: CuseMaN (1946) observes - concerning the Cretaceous forms
belonging to the genus Lagena and Eniosolenim that these are too poorly
preserved to be sure about the genus-name. Therefore he gives all these
forms the genus-name Lagena,, also when they are earlier described as Ento-
solenia. Concerning the specles described above and the followmg I have
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the same difficulty; therefore I give these two forms thé genus-name Lagena.
The internal tube, the characteristic of Enfosolenia is not visible, as most
specimens are filled up with secondary chalk.

? Lagena lineata Wrriamsow, pl. 2, fig. 2.

Entosolenia lineata WiLLiaMsoN 1848 (ELus & Mmssnu Catalogue)
Parr 1947, p. 120.
Lagena lUineata WILLIAMSON : CUSHMAN 1946, p. 95, pl. 39, fig. 25.

Test egg-shaped, slightly produced.

Wall ornamented with many low longitudinal ribs, hardly ws1ble

Height: 0,55 mm.

Thickness: 0,3 mm.

Breadth: 022 mm,

Occurrence: Holland: Maestrichtian . (Mb—Me), South-Limburg.
USA.: Rlpley formation, Tennessee.

Remarks: See the remarks of Lagena globosa. An internal tube is not
vigible in the two only specimens found.

FAMILY POLYMORPHINIDAE.
Subfamily Polymorphininae.

QUADRULINA CUSHMAN & Ozawa 1930,

Test with the chambers added in planes 90° apart from one another, that is
arranged in a tetraloculine series, at least in the later stages; aperture terminal, radiate.

Quadrulina ecf. rha.bdogonmdes (CuapmaN), pl. 3, fig. 7.
For a synonymy vide CusaMAN & OZAWA,1930 p 18,

Test oval, with acuminate initial end, obtuse apertural end. Last part
slightly comprwsed first part more or less quadrangular in cross section.

Chambers distinet, broad and short, first part tetraserial, last part b1-
serial, about 7 cha.mbers visible on one 51de ‘ ) "o

Wa.ll smooth.

Only one specimen.

Length: 0,96 mm.

Breadth: 0,6 mm.

Thickness: 0,48 mm.

Occurrence: Vide CusemMaN & Ozawa 1930, p. 18.
Add: Holland : Maestrichtian (Md), South-Limbyrg.

GUTTULINA p’0OrBIGNY 1830.

Test with the chambers more or less elongated, added in planes 144° apart from
one another, that is in a quinqueloculine series, each chamber as added removed farther
from the base, aperture. terminal, radiate., I

Guttulina adhaerens (Otsmwsm) CusrMaN. & OZAWA, pl 4, ﬁg 3.

For a synonymy vide CusEMAN & Ozawa. 1930, p. 36.
Add to this list:
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Guttulina adhaerens (OLSZEWSKI) CUSHMAN & Jarvis 1932, 1 40, pl 40.
. fig. 8. ‘
Crespiv 1938, p. 393. '
Cusamany & Topp 1943 (CCLF), p. 61, pl. 11, {fig. 1.
CuseMaN & Dmaperick 1944, p. 336, pl. 52, fig. 18.
Cusaman 1946, p. 96, pl. 40, fig. 8—10.
Cusaman & Renz (CCLF), p. 43.

Test more or less flattened at one: side, more or l%s inflated at the other,
the eross section is indistinetly triangular.-
* The initial end very obtuse, the apertural end acuminate.. . The largest
breadth is just above .the initial end.
On ‘the inflated side 1 or 2 chambers inflated between the last. On the
flattened side 3 chambers visible. Chambers long and narrow.
Sutures distinet, depressed.
Wall smooth.
Length: 0,97—0,41 mm,
Breadth: 1—0,26 mm.
Thjckness'x: 0,48—0,22 mm,
Occurrence: Vide CusmMan & Ozawa 1930, p. 36.
Add: Holland: Maestrichtian (Ma—Md), South-Limburg.
U.S.A.; Upper Cretaceous, Gulf Coast Region.
Trinidad: Upper Cretaceous.
Australia; Upper Cretaceous.

Remarks:- This species resembles Quitulina problema, but G. adhaerens
has always longer and narrower chambers, is less inflated and much more
slightly built. It is possible, that the three species G. problema, @. trigonula
and @. adhaerens are only three generations of one species.

Guttulina caudata (p’Orsicyy), pl. 4, fig. 6.

For a synonymy vide CusmMax & Ozawa 1930, p. 36.
Add: Guitulina caudate (p’OrBIGNY) VAN RaapsHoven 1940, p. 12.

Test slightly tmangulai‘ in form, also in cross section, initial end rounded
and provided with a spine, apertural end acuminate.

Periphery rounded. .

- Chambers elongate, each successive nearly reachlng the base. Four
chambers on the somewhat inflated side of the test, three chambers v1s1ble
on the flattened one. .

Sutures distinet, slightly depressed

Wall smooth.

Lenlgth (exeept spine) : 0,83—0,44 mm.
Breadth: 0,7—0,33 mm.
Thickness: 0,44—0,22 mm.

Occurrence: vide Cuseman & Ozawa 1930, p. 36.
Add: Holland: Maestrichtian (Ma—Md), South-Limburg.

Remarks: CusaMaNn & Ozawa (1930) mention two Guttulina’s with a
spine: Guttulina caudata p’OrBiGNY from the Eocene and Guttulina adhaerens
(OrszEwskI) var. cuspidata CusaMaN & Ozawa from the Cretaceous. These two
forms are very much alike: @. caudata is more compressed than @. adhaerens

var. cuspidata,
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The features of the species described above agree in most respects with
the Eocene one. It differs in its dimensions, as it is larger than the G. caudala
described by Cusmman & Ozawa. The triangular compressed form and the
elongate chambers are like G. caudata. On comparing the specimens, men-
tioned by Van Raapsmoven (1940) with my own I am. convinced that they
are of the same species. So I consider it correct to call this species Guitulina
caudata as VAN Raapspoven did.

The figure XXXIII of Horker (1930) also seems to me a Guittulina
caudata and not a Polymorphina fusiformis (ROEMER).

Guttulina paalzowi CuseMAN & Ozawa, pl. 4, fig, 4.

Guttulina paalzowi CusaMaN & Ozawa 1930, p. 46, pl. 11, fig. 4.

Test long and narrow, obtuse at both ends, more or l&s round in eross
section,

Chambers distinet, broad, 5 or 6 in number, each successive chamber not
reaching to the base. -

Sutures not distinet, slightly deprwsed

Wall smooth and bhlck.

Length: 1,33—1,19 mm.

Breadth: 0,55—0,48 mm.

Thickness: 0,44—0,37 mm.

Occurrence: Holland: Maestrichtian (Mb—Md), South-Limburg.

Guttulina problema D’ORBIGﬁY, pl. 4, fig. 1.

For an extensive synonymy vide CusaMaN & Ozawa 1930, p. 19.
Add to this list:

Polymorphing communis D’ORBIGNY : HOFKER 1930, p. 4, fig. IITI—V, p. 15
fig. XXIX—XXXI ,
Hensoror 1938, p. 363. .
Gutlulina communis p’ORBIGNY: W. A, V.ISSER 1937, p. 87.
BrorzEn 1948, p. 49.
Guttulina problema p’OrBIGNY: CrESPIN 1938, p. 395.
ScHirrsMA 1946, p. 67.
Brorzen 1948, p. 49.

Test very remarkable for its always rounded tnangular eross section.
Initial end rounded (shape more or less diamond-shaped) or forming a straight
line with the following chambers (shape more or less triangular). Between
these extremes there are many intermediate forms.
Four or three chambers visible at the more or less inflated side. 1 or
2 inflated and produced between the two other chambers.
Three chambers visible at the more or less flattened side.
Sutures always distinet, sometimes depressed.
‘Wall smooth,
Length: 1,5—0,26 mm.
Breadth: 1,2—0,25 mm.
Thickness: 0,85—0,2 mm.
Occurrence: Germany: Upper Cretaceous, East Prussia.
Sweden: Upper Cretaceous, Palacocene, South-Sweden.
Holland: Hervian, Maestrichtian (Ma—Md), South-Limburg.
Australia: Upper Cretaceous, N.W. basin,

Vide for further references CusEMaN & Ozawa 1936, p. 19.
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Remarks: This species resembles Guitulina trigonule (Reuss). The dif-
ference is that . trigonula has always the form of an isosceles triangle and
the greatest breadth is always larger than its length. Gutiulina problema
has never these characteristics. Yet it is sometimes difficult to decide whether
the specimen is a Guttuling problema or a Guituling trigonula.

BrorzEN (1948) distinguishes Guttuling problema and Guittulina communis
p’OrBIGNY. (. problema is said to be elongate and more developed, G. com-
mums is short and broad. In my opinion CusuMAN & Ozawa (1930) have
conclusively proved that these two forms are the same.

Guttulina problema p’OrBIGNY var. I; pl. 1, fig. 13.

This variety differs from @. problema in the acute perlphery and , the
rib running along the inflated part of the test. The cross section is in con-
sequence triangular with acute angles.

Only one specimen.
Length: 0,84 mm.
Breadth: 0,6 mm.
Thickness: 0,44 mm.

Holotype: No. 18774 in the collectlon of the “Ruksmuseum van Geologle
en Mineralogie” at Leiden.
Type-locality: Sint Pietersberg, K1 (Md).

Guttulina trigonula (Reuss), pl. 4, fig. 5.

For a synonymy vide Cusaman & Ozawa 1930, p. 28.

Add: Guttulina tmgonula (ReUuss) Brorzen 1936 p- 113, pl. 7, fig. 13.
Van Raspsroven 1940, p. 12,
CusmaMan- 1946, p. 95, pl. 40, fig, 6, 7.

Test rounded triangular in cross section and in outside form. ~Initial
part forms with the following chambers the right line of the base of an
isosceles triangle, the outside form of the test.

Four chambers visible on the inflated side, two inflated and produced
between the two last chambers. Three chambers visible on the flattened sude
(the base of the triangle of the eross section).

Sutures distinet, depressed.

The greatest breadth is just above the hase.

Wall smooth.

Length: 1,1—0,3 mm.

Breadth: 1,26—0,43 mm.

Thickness; 0,78—0,26 mm.

Occurrence: Vide CusemaN & Ozawa 1930, p. 28.

Add: Sweden: Lower Senonian, Eriksdal. -

Holland : Maestrichtian (Ma—Md), South-Limburg.
US.A.: Upper Cretaceous, Gulf Coast Region.

Remarks: See for the differences with Guttulina problema there.
Guttulina uviformis (Reuss), pl. 1, fig. 14.
Guttuling spicaeformis (RoEMer) CusHMaNn & Ozawa 1930 (pars), p. 31.

Test elongate, obtuse on both ends slightly compressed, more or less ova.l
in cross section.
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" Chambers distinet, slightly inflated, short and broad the last two la,rger
than the earlier chambers

Sutures distinet, depressed.

‘Wall smooth,

Only one specimen.
Length: 0,82 mm.

Breadth: 0,37 mm.:
Thickness: 0,33 mm.

Occurrence: Vide CusaMAN and Ozawa '1930 31.
Add Holland : Maestrichtian (Me), . South—leburg

Remarks CusaMaN & Ozawa (1930) put this species under the synonymy
of the species Guttulina spicaeformis (RoEMER) from the Tertiary. They call
Guituling uviformis a Cretaceous representative of this species and an inter-
mediate form between Guitulina hantkeni CusamaNn & Ozawa and Guituling
spicaeformis. REevss’ figure agrees with my specimens and not with the
figures of Guttulina spicaeformis and Guttuling hantkeni, given by CusEMAN
& Ozawa. So I would like to give my species the name of Gutiuling
uviformis.

GLOBULINA p’OrsleNY 1839,

Test globular or somewhat elongate, rounded or somewhat compressed in section:
chambers somewhat quinqueloculine, but due to overlappmg, appes.rmg triserial; sutures
usually not depressed, aperture terminal, radiate. -

Globuhna exserta (BrrTHELIV), pl. 4, fig. 9.
For a synonymy vide CusmmaN & OZAWA 1930, p. 80.

Test oval, slightly compressed, oval in cross section, both ends more or
less produced. :

Chambers distinet, the first small the latter much larger, formmg nearly
the whole test, 5 in number ’

Sutures dlstmct depressed.

Wall smooth, thick.

Length: 0,92—0,74 mm.

Breadth: 0,66—0,48 mm.

Thickness: 0,66—0,41 mm.

Occurrence: Vide Cusaman & Ozawa 1930, p. 80.
Add: Holland: Maestrichtian (Ma—Md), South-Limburg.

Remarks: The dimensions are in every case larger than those glven by
CUSHMAN & Ozawa (1930).

- On comparing the.figures, given by BerTHELIN my species agree partly
with Polymorphina bucculenta BerTHELIN, partly -with Polymorphina exserta
BErTHELIN. CusaMAN & OzawaA consider both species only as varieties of one’
species. P. exserta has a distinet acute initial end, according to BERTHELIN.
My specimens lack this characteristic.

Globulina gravis (Karrer), pl. 4, fig. 11.

For a synonymy vide Cusmman & Ozawa 1930, p. 84.
Add: Globulina gravis (Karrer) HoOFkErR 1926 p 10
Van RaspsHoveN 1940,
Marme 1941, p. 168, pl. 23, fig. 240—242,
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Test egg-shaped, slightly triangular in ecross sectlon, initial end rounded,
apertural end acuminate.

Chambers distinet, about 4 visible on both SIdes, more of less trlserlally
arranged. . _ r .

Sutures distinet, depressed.

Wall smooth.

Length: 1,91—0,63 mm.

Breadth: 0,55—0,41 mm.

Thickness: 0,48—0,33 mm.

Occurrence: Vide CusmMany & Ozawa 1930, p. 84.

Add: France: Craie Blanche, Basin of Paris.

Holland : Maestrichtian (Ma—Md), South-Limburg.

Globulina lacrima Reuss, pl. 4, fig. 7.

For a synonymy vide Cusaman & Ozawa 1930, p. 77.
Add to this list: Polymorphina gibba p’OrBieNY: Horker 1930, p. 5,
fig. VII—XI.
Globulina gtbba p’OrBleNY: W. A. Visser 1937, p. 87.
Globulina lacrime REUsS: VAN Raapspoven 1940, p. 12,
Vieaux 1941, p. 624.
Goupkorr 1945, p. 967.
GraEssNEr 1945, p. 157,
Scayrsma 1946, p. 66, pl. 7, fig. 2.
Brorzen 1948, p. 48.

Test globula.r, apertural end usually produced, initial end rounded
Chambers few, about 3 visible,

Sutures distinet, not depressed.

Wall smooth.

Diameter: 0,92—0,22 mm.
Thickness: 0,74—0,16 mm.

Occurrence: Vide CusamaNny & Ozawa, p. 77,

Add: Sweden: Danian, Oresund.
Holland : Maestrichtian (Ma—Md), South-Limburg.
U.S.A.: Denton formation, Texas .
New Guinea: Upper Cretaceous, Highlands.

Globulina lacrima Reuss cf, var. horrida Reuss, pl. 7, fig. 17,

For a synonymy vide CusamaNn & Ozawa 1930, p. 79.

This variety differs from Globulina lacrima by the wall, which is pro-
-vided with very small spines.

Only one specimen (S 14),

Diameter: 0,37 mm,

Occurrence: see CusemMaNn & Ozawa 1930, p. 79.

Add: Holland: Maestrichtian (Mb), South-Limburg.

Remarks: CusmMAN & Ozawa (1930) notice that this form has mostly
a fistulose apertural end. The Limburg specimen lacks this characteristic.
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Globuling lacrima Reuss var. subsphaerica . (BErTHELIN), pl. 4, fig. 8.

For a synonymy vide Cuseman & Ozawa 1930, p. 78.
Add: GQlobuling lacrima. REUSS var. subsphaerica (BERTHELIN) TAPPAN 1940,
p. 111, pl. 17, fig. 24,
CusaMaN & GOUD’KOFF 1944 (CCLF), p. 57, pl. 9,
fig. 14.
‘CuseMaN 1946, p. 96, pl. 40, fig. 13.

Test slightly eompressed, egg-formed, with rounded initial end and pro-
duced apertural end.
Other characteristics like Guituling lacrima REUSS.

Length: 1,26—0,26 mm.
Breadth: 0, 93——0 22 mm,
Thickness: 0, 73—~0 18 mm

Occurrence: Vide CusaMaNn & Ozawa 1930, p. 78.

Add: Holland: Maestrichtian (Ma—Md), South-Limburg. -
U.8.A.: Upper Cretaceous, Gulf Coast Region, California, Texas.
Trinidad: Upper Cretaceous.

Globuling lacrima Reuss var. I, pl.-1, fig, 12.

This variety differs only in the ornamented wall, provided w1th small
knobs, giving a rough exterior. )

Only one specimen:
Length: 0,6 mm. "
Breadth: 0,6 mm.

Holotype: No. 18776 in the collection of the “Ruksmuseum van Geologle

en Mineralogie” at Leiden.
Type-locality: Sint Pietersberg, K1 (Md)

'

Globuling lacrima Reuss var, II, pl. 1, fig. 11,

This variety differs only in the ornamentation of the wall. The initial
part is ornamented with h1gh short ribs, irregularly. spread over the surface
of the wall. The last part is smooth.

Only one specimen}
Length: 0,66 mm,
Breadth: 0,52 mm

Holotype: No. 18775 in the collection of the “Ruksmuseum van Geologle
.en Mineralogie” at Leiden.
Type-locality : Sint Pietersberg, K1 (Md). '

Globulina prisca (Reuss), pl. 4, fig. 2.

For a synonymy vide Cusmman & Ozawa 1930, p. 73. ’

Add: Globulma prisca (Reuss) Brorzew 1936, p. 114, pl. 7, fig. '11.
Van RaapssoveN 1940, p. 12.
MariE 1941, p. 168, pl. 22, fig. 238, 239.
CUSHMAN 1946, p. 97, plL 40, fig. 15—17.
TeN Dam 1948, p. 175,
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Test small and slender oval in cross section. The apertural end more
acute than the initial end, being rounded-subacute.

The greatest breadth is at the middle of the test.

Three chambers vmble on both sndes, the two last nearly extendmg to
the initial end. . .

Sutures indistinet.

‘Wall smooth.

Length: 1,2—0,26 mm.
Breadth: 0,55—0,18 mm.
Thickness: 0,48—0,18 mm.

Oceurrence: Vide Cusaman & Ozawa 1930, p. 73.
Add: France: Craie Blanche, Basin of Paris.
Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Ma—Md), South-Limburg.

Globulina rotundata (Bornemanw), pl. 4, fig. 10.

For a synonymy vide Cusaman & Ozawa 1930, p. 86.
Add: Globuling rotundate (BorNEMANN) Horker 1930 (pars), p- 8,
fig. XIII. -
W. A. Visser 1937, p. 87.
Van RaapsHoven 1940, p. 12.

. “Test more or less clavate, initial end always rounded apertural end more
or less produced. Cross sectlon round . .

Chambers few in number, not always distinet, elongate.

Sutures indistinet, not deprwsed.

‘Wall smooth, usually thick.

Length: 0,81—0,55 mm.

Breadth: 0,52—0,37 mm.

Two aberrant specimens with a length: 1,33 and 1,2 mm,
¢+ - and a breadth: 09 mm.

Occurren)oe Vide CusamaNn & Ozawa 1930, p. 86.
Add: Holland: Maestrichtian (Ma, Mc—Md) South Limburg.

Remarks: According to Cusaman & Ozawa (1930) Globuling rotundate
is a Tertiary species. They mention Globuling ampla as the corresponding
form in the Cretaceous. But on account of the produced apertural end, it
bemg the only difference between' G. rotundata and G. ampla I call thls
species @. rotundata, just as Horxer (1930), W. A. Vmsser (1937) and
VAN RAADSHOVEN (1940) do.

-On comparmg my. specimens with the.original figure of BorNEMANN and
the figures given by CusmMAN & Ozawa there is more resemblance between
my specimens and BORNEMANN’S figure, because the last misses the more or
less produced apertural end. '

The resemblance to Globulina exserta and Globuling gravis is also great.
Globulina gravis is always distinguishable from Globuling rotundata by its
more or less depressed sutures, especially the suture between the last chamber
and the last but one chamber. Moreover @. gravis has a slightly triangular
cross section.

Globulina exserta has always two remarkable large last chambers, is oval
in eross section.
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The outside form of all three are the same: elavate to oval.

ScrEirrsMA (1946) deseribes a Globulina spec., showmg much resemblance
to- Globulina rotundate. He does not call this species rotundata, because
G. rotundate is a Tertiary species, '

ScarPsMA’s figures do not agree with my specimens, so I think his speeles
is different.

PYRULINA »’0OBBIGNY 1839.

Test elongate or fusiform, with the early chambers ti‘iloculine, later bi‘seris.l, in the
early stages of microspheric form quinqueloculine; aperture terminal, radiate. -

"Pyrulina acuminats p’OrsiaNy, pl. 3, fig. 4.

For a synonymy vide Cusaman & Ozawa, p. 58.
Add: Pyrulina acuminete p’ORBIGNY: MARE 1937, p. 264.
' Mare 1941, p. 170, pl. 24, fig. 243, 246.

Test on both sides acuminate, nearly circular in cross section.

The first chambers small, the last much larger, forming about two-third
of the test, arranged in a biserial series, except the very first part perhaps.

Sutures indistinet, not depressed.

Wall smooth.

Length: 0,66—0,55 mm.

Breadth: 0,4—0,33 mm.

Thickness: 0,37-—0,3 mm.

Occurrenice: Vide Cusaman & Ozawa, p. 58,
Add: France: Craie Blanche, Basin of Paris.
Holland: Maestrichtian (Ma—Md), South-Limburg.

Remarks: The dimensions of these speelmens are smaller than those given
by CuseMaN & Ozawa (1930).

Pyrulina cylindroides (Roemer), pl. 3, fig. 5.

For a' synonymy vide Cusaman & Ozawa 1930, 56.
Add: Pyrulinella cylindroides (RoemMEr) HoOFkER 1930 p. 13, fig. XXVI—
. XXVIII.
Pyruling cylindroides (Roemer) Tarpan 1940, p. 114, pl. 8, fig. 1,
Van Raapsnoven 1940, p. 12.
Cusaman & Topp 1943 (CCLF), p. 62,
. pl. 11, fig. 2.
CuseMAN 1946 p- 97, pl. 40, flg 18, 19.
CuseMaN & RENZ 1947 p. 43

Test elongate, oval to cireular in cross section.

Apertural end and initial end acuminate, apertural end more than the
initial one.

Chambers elongate each farther removed from the 1mtlal end varymg
in number.

Sutures depressed.

Length: 1—0,50 mm.

Breadth: 0,41—0,22 mm.

Thickness: 0,5-0,22 mm,
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Occurrence: Vide Cusmman & Ozawa 1930, p. 56.
Add: Holland: Maestrichtian (Ma, Mec—Md), South-Limburg.
U.S.A.: Upper Cretaceous, Gulf Coast Reglon Corsicana Marl and
Grayson formation, Texas,
"Trinidad : Upper Cretaceous.

PSEUDOPOLYMORPHINA CusuHMAN & Ozawa 1930,

Test elongate, usually somewhat compressed, early chambers quinqueloculine, later
ones becoming biserial, slightly overlapping; aperture terminal, radiate.

Pseudopolymorphina digitata (p’OrBIGNY), pl. 4, fig. 14.

For a synonymy vide Cusmman & Ozawa 1930, p. 108. 3
Add: Globulina rotundate (not BORNEMANN) HOFKER 1930 (pars), fig. XIV
XV, XVIa, XVII, XVIIIL.
Pseudopolymorphina digitata (D’ORBIGNY) C’USHMAN 1936, p. 418,
Vax Raapsnoven 1940, p. 12.
ScHigrsma 1946, p. 67, pl. 7, fig. 6.
Cuseman 1946, p. 98, pl. 40, fig. 21.

. -Test elongate, like ‘a cylinder, usunally round in eross section, sometimes
-slightly depressed. Initial end rounded, apertural end more produced.
.~ Chambers slightly blserlal with obhque sutures, broad and short, varymg
in number. ‘

Sutures dlstlnct not_depressed.

Wall smooth.

Length: 1,77—0,92 mm.

Breadth: 0,63—0,33 mm.

Occurrence: Vide Cussmany & Ozawa 1930, p. 108,

Add: Holland: Hervian, Maestrichtian (Ma—Md), South-Limburg.

US.A.: Upper Cretaceous, Gulf Coast Region.

Pseudopolymorphina incerta (Ecder), pl. 4, fig. 15.

For a synonymy vide Cusaman & Ozawa 1930, p. 110.

Add: Pseudopolymorphing incerta (EcGer) Cusaman 1946, pl. 4, fig. 1.

Test oval, compressed on both sides, rounded periphery, initial and
apertural end. -

Chambers: three or four visible on both s1des broad Flrst sometlmes
produced between the latter. -~ 4

Sutures distinet, not depressed. '

Wall smooth.

Length: 1,07—0,52 mm.

Breadth: 0,6—0,4 mm.

Thickness: 0,41—0,26 mm.

Occurrence: Vide Cusimany & Ozawa 1930, p. 110.

Add: Holland: Maestrichtian (Ma, Me—Md), South-Limburg.

U.S.A.: Upper Cretaceous, Gulf Coast Region.

Pseudopolymorphina leopolitana (Reuss), pl. 4, fig. 12.

For a synonymy vide CusaMaN & Ozawa 1930, p. 108
‘Add: Polymorphina rudis not REvss: Horker 1930, p. 11, fig. XXI—XXV.
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Test elongate, oval, slightly -compressed, rounded initial and apertural end.
Periphery rounded.
~. Champbers of the initial part biserial, to the apertural end inelining to

be uniserial, 5—6 visible on both sides, shorter and broader than the chambers
of Pseudopolym,orphma soldanis,

‘Sutures distinet, slightly depressed.

‘Wall smooth.

Length: 1,28—0,7 mm.

Breadth: 0,74—0,3 mm.

Thickness: 0,66—0,22 mm.

Occurrence :. Vide CusaMaN &dOZAWA 1930, p. 108.
Add: Holland: Maestrichtian (Ma—Md), South-Limburg.

Remarks: This species differs from Pseudopolymorphina soldanit in the
Jform and the arrangement of the chambers: P. soldanii: triserial to -biserial,
P. leopolitana: biserial to umserlal Besides P. leopolitana is always more
inflated than P. soldandi. :

Pseudopolymorphina soldanii n’OrsieNy, pl._— 4, fig. 13.

For a synonymy vide CusamaNn & Ozawa 1930, p. 92.

Add: GQlobuling rotundata (not BORNEMANN) HOFKER 1930 (pars), fig. XVI

Polymorphina soldenii p’Orerany: Horker 1930, p. 11, fig. XX,

Pseudopolymofrphma soldanit D’ORBIGNY : VAN RAADSHOVEN 1940, p.-12,
ScaursMa 1946, p. 8, 'pl. 7, fig. 7.

Test oval, compressed on both sxdes, initial end rounded apertural end
more produced :

Periphery rounded. S

" Chambers 5—6 visible on both sides, triserial in the initial part, in-
clining to be biserial to the apertural end, more narrow than.the chambers
of Pseudopolymorphina incerta.

Sutures more or less depressed.

Wall smooth.

Length: 1,63—0,74 ‘mm.

Breadth: 0,81—0,44 mm.

Thickness: 0,63—0,26 mm.

Occurrence: Vide Cusmmany & Ozawa 1930, p. 92.

Add: Holland: Hervian, Maestrichtian (Ma—Md), South-Limburg.

Remarks: This species differs from Pseudopolymorphina incerte in its
narrow- chambers and the depressed sutures. Moreover the specimens are
always larger than those of Pseudopolymorphina incerta.-

SIGMOMORPHINA CusHMAN & Ozawa 1930.

Test compressed, in the adult at least, with chambers added in planes, slightly less
than 180° and more than 144° from one another, each proceeding chambe-r farther
removed from the base; aperture terminal, radiate. . .

Sigmomorphina kronenburgae sp. n., pl. 3, fig. 3.

Test oval with acuminate ends, slightly compmsed in eross section oval.
Chambers distinet, elongate, broader than the chambers of Sigmomor-
phina solutas, each successive chamber farther removed from the base.
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Sutures distinet, not depressed.
Wall smoofh.

Length: 0,85—0,41 mm.

Breadth: 0,44—0,3 mm..

Thickness: 0,33—0,18 mm.

Holotype: No. 18766 in the collectlon of the- “Ruksmuseum van’ Geologle
en Mineralogie” at Leiden, b

Type-locality : Sint Pietersberg, B 1 (Mc)

Remarks: I have given the name Sigmomorphina kromenburgae in honour
of Miss G. KRONENBURG, hbrarla.n of the “Ruksmuseum van Geologxe en Mine-
ralogie” at Leiden. - , .

Sigmomorphina semltecta. (Rmss) var. terquemlana (FOR.NASINI), pl 4,
fig. 16. ’ .

For a synonymy vxde CUSHMAN & Ozawa 1930, p. 129,
Add: Sigmomorphina semitecta (REUSS) var. terquemiana (FORNASINT)
Cusaman 1946, p. 98, pl. 41, fig. 13.
CusamaN &, Renz 1947 (OCLF), p. 44.

Test oval with obtuse ends, slightly compressed.

Periphery rounded.

Chambers distinet, elongate, each successive chamber farther removed

from the base, about 6 wisible on both sides. : =

Wall smooth.

Length: 0,55—1,04 mm.

Breadth: 0,26—0,48 mm.

Thickness: 0,22—0,3 mm.

Occurrence: Vide Cusaman & Ozawa 1930, p. 129.

Add: Holland: Maestrichtian (Ma, Me—Md), South-Limburg.
U.S.A.: Upper Cretaceous, Gulf Coast Region..
Trinidad : Upper Cretaceous

Remarks: These specimens are narrower and larger than the speclmens
measured by Cusmman & Ozawa (1930).

Sigmomorphina soluta Brorzex, pl. 3, fig. 1.

Polymorphina fusiformis (not RoEmer) Horker 1930 (pars), fig. XXXII.
Sigmomorphina sp. VAN Raapsaoven 1940, p. 12,
Sigmomorphina solute BroTzEN 1948, p. 53, pl 8, fig. 6——10 textfig. 10: 16.

Test elongate, compressed on both sides, broadly oval in form. Imtlal
end usually provided with a spine, apertural end acuminate.

Periphery rounded.

Chambers distinet, clavate, each successive chamber farther removed
from the base, varying in number, usually five. - -

Sutures dlstlnct depressed.

Wall smooth.

Length (except spine): 1,4—0,55 mm,

Breadth: 0,33—0,26 mm." -

Thiekness: 0,33—0,26 mm.
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Occurrence: Sweden, Danian, Paleocene; South-Sweden.
' Holland : Maestrichtian (Ma—Md), South-Limburg.

Remarks: Horker (1930) calls this species Polymorphina fusiformis. He

makes comparisons with Guitiuling elliptica and Polymorphina leopolztamz
(both described by Reuss). Both lack the elongate chambers, the spine of
the initial end and the compressed form of the test, all features of P.-fusi-
formis, according to HoOFKER. _
"~ :According to CusaMaN & Ozawa (1930) Pyrulina fusiformis (ROEMER)-
is a species with a fusiform to e¢ylindrical test, acute at both ends, almost
circular in enid view, chambers rather short, first arranged in a nearly tri-
‘'serial series, later becommg blsemal sutures not depressed. This description
and the flgure given .agree with the bad description and the figure of
RoemEr himself, so HooFKER’s POh/‘”W’I’ph’LM fusiformis is not a fusiformis,
but a species unknown in 1930.

BrotzEN (1948) describes Sigmomorphina soluta as -a new species which
perfectly agrees with the figure of Horker (1930), the speclmens of Sigmo-
morphina sp. of Van RaapsaoveN and my Specimens.

Sigmomorphina, sp., pl. 3, fig. 2.

Test elongate,. compressed, acuminate at the initial end, obtuse at the
apertural end, keeplng the same breadth from the initial end to the aper-
tural end. '

Chambers dlstmct very narrow and elongate, each successive chamber
only a little bit farther removed from the base, about 7 in numpber.

Sutures distinet, depre&ed

‘Wall smooth.

Only one whole and flve damaged specimens
Length: 1,33 mm,

Breadth: 041 mm.

Thickness: 0,22 mm,

Holotype: No. 18765 in the collection of the “Ruksmuseum van Geologie
.en Mineralogie” at Leiden.
Type-locality : Geulhem, G 15 (Md)

SIGMOIDELLA CusHMAN & Ozawa 1930,

Test compressed, with the chambers in sigmoid series, but each reaching to the
base and embracing the preceding ones of the same series at one side; aperture termma.l,
radiate.

Sigmoidella cf. elegantissima. (Parker & Jones), pl. 3, fig. 6.

For a synonymy vide Cusuman & Ozawa 1930, p. 140.
Add: Polymorphina elegantissima (Parker & Jones) Horker 1930, pl. 19,
: fig. XXXV..

Only one broken specimen, m form more hke Horker’s figure than
like CusaMaN & OzAWA’s.

Test broadly ovate, compressed, more or less acute apertural end a very
broadly rounded mltlal end. .

Periphery slightly angulate.

Chambers distinet, elongate, about 5 visible on both sides

Sutures distinct, not depressed.

Wall smooth.



Length: about 0,9 mm,
Breadth: 0,55 mm.
Thickness: 0,33 mm.

Occurrence: Vide CuseMan & Ozawa 1930, p. 140.
Add: Holland: Maestrichtian (Md), South-Limburg,

Remarks:- Horker (1930) mentions one- specimen from Houthem. My
specimen from Geulhem near Houthem, has a more angulate periphery than’
Horker’s specimen, lacks the angulate margln of the chambers, -mentioned
by CustMaN & Ozawa (1930) and visible in the figure of Brapy. (1884).

The specimens of Horker and myself are probably of the same Specles,
only differing from Sigmoidella elegantissima by the non-angulate margin of
the chambers, a result of poor preservation.”

Subfamily Ramulininae.
ENANTIOMARGINULINA MARE 1941.

Test close .coiled, composed of alternating chambers; wall caleareous, fineiy per-
forate; aperture radiate, at the peripheral angle of the last-formed chamber.

'This genus recently erected by Marre (1941) is placed in this family
with sonmte restriction until the early stages ean be studied further. °

Enantiomarginulina elongata (p’OrBiGNY) MARE, pl. 7, fig. 5.

Marginuling elongata p’Orelony 1840 (EuLm & Messva Catalogue).
Eccer 1899, p. 95, pl. 9, fig. 22.
Franke 1925, p. 55, pl. 4, fig. 26.
Fravke 1928, p. 76, pL 17, fig. 6, 7.
EicaenBera 1933, p. 9, pl. 2, fig. 19,
Cuseman 1937 .(CCLF), pl. 14, fig. 8.
Marme 1937, p. 263.
Enantiomarginuling elongata (p ’ORBIGNY) MariE 1941, p- 164, pl 20, fig.
232; pl. 21, fig. 233.

Test elongate, initial part curved, following part eylindrical, initial end
obtuse, apertural end acuminate.

Chambers indistinet in the curved part the followmg part numbers in
my young specimen two chambers, as broad as high.

Sutures ‘indistinct, not depressed, oblique.

Wall smooth. .

Only one specimen.
Length: 0,56 mm.
Breadth: 0,24 mm.

Occurrence’ Germany Turonian—Senonian, N.W. part; Upper Cretace-
: ous, Oberbayerische Alpen. . .
France: Craie Blanche, Basin of Paris.
Belgique: Craie Blanche, Ciply.
Holland : \Maestrichtian (Md), South-Limburg.

FAMILY NONIONIDAE.
NONION MonTrorr 1808,

Test free, planispiral, more or less involute, bxlaterally symmetrical, periphery
broadly rounded to acute; chambers numerous; wall finely of coarsely perforate, calcare-
ous; aperture median, an arched, usually low opemng between the base of the apertural
face and the preceding coil, <

-
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Nonion troostae sp. »n.,‘ pl. 6, fig. 13.

Test oval, triangular in transverse section, on both sides a small umbilicus.

The apertural tace is triangular and cut in by the 1n1t1a1 end. T.he initial
end is about half the apertural face.
' Periphery acute to subacute, especially the periphery of the initial end
: Chambers distinet, trlangular narrow and long, rapidly mcreasmg in
‘height as added, 8—10 visible in the last whorl.

Sutures dlstmct slightly depressed, especially in the last part.

Wall very smooth.

Length: 0,26—0,82 mm.
Breadth: 015——0 52 mm.
Thlckness (= breadth of the a.pertural face) : 0,15—0,37 mm

Holotype No. 18818 in the collectlon of the “Rnksmuseum van Geologle
er Mineralogie” at Leiden. :

Type-locality : Sint Pietersherg, K 1.

Occurrence: Ma—Md..

Remarks: At first sight this species seems to be a Cristellaria. The
aperture at the margin of the last chamber is not always distinet. So it
is understandable that W. A. Vmser (1937) describes this species partly as
Robulus multiseptus. The Gulpen specimens are indeed Robulus multiseptus.
The Maestricht specimens, however, are Nonion lroostae. e

In his manuseript?) Horker describes this species as Nonionella cretacea
CusamaN. But on comparing his specimens in the -collection of the “Geolo-
gisehe Stichting” at Haarlem with Cusaman’s figures and description there
is no likeness whatever. I can agree with the alliance to Nonionella extensa
BrorzEN, also mentioned by Horkzr, but the test of this new species is quite’
symmetrie and not provided with an overlapping chamber on one side, visible
at Nonionellg extensa. ,

I have called this species Nonion troostae in honour 6f Miss G. TroosT,
assistant at the micropaleontological laboratory of the “Ruksmuseum voor
Geologie en Mineralogie” at Leiden, : . ,

NONIONELLA CusHMAN 1926,

Test free, embtrochmd dorsal side only partially involute, ventral side completely
go, close coiled; chambers in the adult inequilateral developing a distinet, elongate lobe
at the umblhcal end, covering the umbilicus, wall calcareous, finely perforate, aperture
at the base of the apertural face, low and elongat*e, extending from the periphery toward
the ventral side.

Nonionella cf. ansata Cusaman, pl. 6, fig. 12.

Nonionella ansate Cusmman 1938 (CCLF), p. 44, pl. 7, fig. 7.
Cuseman 1946, p. 101, pl. 44, fig. 1,

Test oval, compressed on both sides.

Perlphery rounded.

Chambers distinet, 10 in number, triangular. The helght increases very
rapidly as added. T.he last chamber is about 3 times higher than the initial
coiled part. o VL

') See note, page 208.
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Sutures distinet, slightly curved to the periphery.

Wall smooth.

The lobe, covering the umbilicus at the umbilical side is not distinet.
The last two chambers cover the umblhcus on the one s1de more than on
the other. . -

Only one specim_en.
Length: 0,8 mm
Breadth:.0,63 mm.
Thickness: 0,41 mm.

Occurrence: Holland: Maestrichtian (Me), South-Limburg.
U.S.A.: Upper Cretaceous, Gulf Coast Region.

Remarks: This species resembles to a great extent Nontonella ansala
CusamaN, but is larger. The latter moreover occurs in America only. .

As I only found one specimen; I cannot be certain, that this is a real
Nonionello ansafa and not a related new species.

FAMILY CAMERINIDAE.

Subfamily Camerininae.
OPERCULINA »’OrBIGNY 1826,

- Test bilaterally symmetrical, planispiral, complanate, usually all coils visible from
‘the exterior, earlier coils sometimes involute, chambers undivided; periphery with a
thickened *“marginal chord”; wall calcareous, perforate, smooth or ornamented with
bosses; aperture single, at bhe base of the apertural face, median, .

Operculi:na. fleuriausi (p’OrBlGNY), Dl 1, fig. 17, pl 10, fig. 1 and 6.

Amphistegina fleuriaus; p’OrBioNY 1826 (Eriis & Messma Catalogue).
Reuss 1862, p. 308, pl. 1, fig. 10—12.
Horker 1926, p. 29 and p. 79, 2 textfig.
? BrorzEN 1935, p. 372,
Van RaapsuHovEN 1940, p. 12.
Operculina complanata (not Durrance) W. A. Visser 1937, 87.
Oparculma complanate (DEFRANCE) var. granulosa (LEYMERIE) BR.ADY 1884,
p. 743, pl. 62, fig. 6, 7, 9, 10.
BanNivg 1948, p. 80.

- Test round, biconvex, adult specimens have a strongly flattened last

whorl round the biconvex inner part. g

Periphery subacute, in the adult thlckened and .more thlck than the
flattened last whorl.

‘Chambers indistinet, great in number, inner whorls covered by the
pustules of the ornamentation. :

Sutures sometimes distinet, strongly curved backward

Wall ornamented with sometimes more, sometimes fewer pustules, large
in the centre, smaller to the periphery, placed along the sutures, sometimes
wholly missing. There are many transmons between very ornamented walls
to smooth walls. .

Thin-section :

Horizontal : 29-—39 high and narrow chambers in 3 to 4 evolute (except
the last, which can be involute) whorls, rather rapidly inéreasing in height
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as added. The last whorl is therefore about 7 times broader than the first.
One stolon at the margm of ‘the earlier whorl. .
. A canalsystem is present, sumple in the septal wall, comphcate in the

spiral wall.

The initial chamber is round and has a diameter of 0, 04—0,05 mm.

Vertical: planispiral. Pillars extend from the eentre mto the pustules on
the surface. Sometimes a noose is formed at the’ periphery, caused by the
marginal bending. ‘ -

I do not fmd chrospherlc forms

Diameter: 0,41—1,63 mm.
Thickness: 0,19—0,52 mm.

Occurrence: % Sweden: Mucronaten Senonian, Harvik.’
Holland: Maestrichtian (Md), South-Limburg.

Remarks: This very remarkable species was first mentioned by p’OrpieNY
in his Tableau méthodique de la classe des Cephalopod% (1826 Ann. Se.
Nat. vol. 7, p. 304),

REvUss (1862) deseribes it aceurately from the Maestncht Cretaceous. He
mentions also the canalsystem noticed by me,

Brapy (1884) enters this species in the synonymy of Operculina com-
planate (DEFrRANCE). He points out the transitions which occur between the
smooth forms (real Operculing complanate) and the ornamented forms which
according to him are equal to the form Operculing grenulosa, described by
LeEvMErIE. As there is no distinction between these forms he describes the
last form (0. granulosa) as a variation of 0. complanata. Apart from the fact
that I doubt that this Tertiary form is the same as the Cretaceous Operculing
fleuriaus; it is contradictory to the rules of nomenclature to substitute the
species-name granulosa for the spec1es-name fleuriausi, as D’ORBIGNY gives
the name first.

Horker (1926) supposes that the form is no Operculma, because he does
not find a canalsystem. He insists upon the old species-name fleuriausi and
adds Operculing cretacea ReEuss (1862) to this species as the microspheric
form. A.third form, which occurs less, without backward curved sutures is
supposed to be the A -generation. These two latter forms are smooth, the
A,-form, however, has a rough wall.

W. A, Visser (1937) follows Brapy (1884) w1thout comment ‘and calls
this species Operculina co'mplanata without pointing out the dlfference with.
the real 0. complenata, which is smooth.

BanniNnk  (1948) shares the opmlon of Brapy (1884) that Operculina
complanata var. granulose occurs in the Maestrichtian of Holland, but he
does” not speak of the form Amphistegina fleuriauss. -
© As, according to my researches, this form has a canalsystem, simple
in the septal wall, compheated in the spiral wall and as moreover the whorls
increase very rapldly in height as. a.dded the genus-name Operculing seems
right to me.

But, according to the rules of nomeniklature the species-name gronuloss
of LEYMERIE must be abandoned, for the species-name of fleuriausi of
D’OrBIGNY has priority, unless further researches show, that Operculing
granulosa is a' form different from Operculing fl'eumam

As Operculing complanata exclusively occurs in the. Tertiary, it seems
desirable to take this form not as a variety of 0. complanate, but as an
mdependent specles which must be called Operculina fleuriausi.
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Horker (manuseript?) ) also finds a canalsystem in this species, - but
only septal. On account of this he changw the genus-name into Camerina.
As Cemering never has such whorls, rapldly inecreasing in height as thls forms
shows, the genus-name Operculina is the correct one.

Operculina labanae sp. n., pl. 1, fig. 18, pl. 10, fig. 2, 3.

Amphistegina fleuriausi (D’ORBIGNY) form A, Horker 1926, p 80,
fig. 5—10, 13.

Test round, compressed, shghtly conic on both sides, sometlmes one side
more conic than the other.

Periphery subacute, slightly lobate

Chambers mvolutely arranged, 12——16 in the last Whorl rapidly increas-
ing in height as added.

Sutures distinet, limbate, sometimes ra.lsed radlal, sometimes slightly
curved backward at the periphery. , ' .

Wall smooth, not ornamented, rough.

Thin-gection: v )

-Horizontal : 20—40 chambers in 3—4 whorls; all whorls involute, rapidly
increasing in breadth as added, the last whorl is about 7 times broader than-
the first. A septal and a spiral canal-system is distinet. The' septae are
hardly curved, except the very last end near the penphery Imtlal chamber
has a dlameter of 0,04 mm.

Vertical : 1nvolute distinet pillars extend from the centre to the peri-
pherv A canal-system and pores are v1s1ble in the wall. . No- mlcrosphenc
forms have been found. oo -

Diameter: 0,33—1,2 mm.
Thickness: 0,18—0,35 mm.

_Holotype: No. 18846 in the collection of the’ “RJJksmuseum van Geologle
en Mineralogie” at Leiden. .
Type-locality: Sint Pietersberg, B1 (Me).
Occurrence: Upper part of Mb, Me.

Remarks: Horker (1926) describes this form as the form A, of his
Amphastegina fleuriausi, one of the two macrospheric generations. But the
quite involute test, the sutures hardly curved and the missing ornamentation
are too many differences to unite this' form with Operculina fleuriausi. On
account of the quite involute test the genus-name should be Operculinella,
according to CusHMan’s Classification (1948). In the same year BANNINK,
however, argues that there are too many transitions between involute and
evolute tests among the Operculinae to distinguish Operculinella from,
Operculina. '
' Horker again descrlbes in his manuscrlpt’) this form, but he gives a
diameter up to 0,50 anm, whereas the diameter, found by me is larger
(0,33—1,2 mm). - The large specimens of my material are not the miero-
spheric form mentioned by Horxker. For more remarks see the remarks on
Operculina fleumusz

I have given this species the name Operculma, labanae in honour of my
mother Mrs. M. VisseR—LABAN.

) See note, page 208.
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FAMILY PENEROPLIDAE.
Subfamily Sptrolininae.
SPIROLINA LAMARCK 1804,

« Test free, planispiral, thick, earlier chambers elose coiled, usually not completely
involute, later ones uncoiled; aperture rounded or irregular. .

Spirolina senoniensis (Horker), pl. 6, fig. 14, pl. 10, fig. 7, 8.

Operculina spee. indet. W, A. Visser 1937, p. 88,
Peneroplis senoniensis HorkeEr 1949, p. 41—43, fig. 19.

" Test round,. nearly planispiral, comprossed prov1ded Wlth an open and
wide umbilicus on both sides. .
Periphery subacute. v
. Chambers numerous (about 15 in the last whorl), long and narrow,
3—4 whorls, earlier eoils exposed on both sides in the centre, increasing very
gradually in size as added. -

Sutures very dlstlnct curved hmbate, depressed 'between ‘the last
chambers. . ‘ ,

Wall smooth, fmely perforate

Aperture very indistinet.

Thin-section :

Horizontal: an evolute coil of many chambers (30—50 dependent on
the diameter), 3—4 whorls. Walls relatively thick, no canal-system. Only
one stolon between, the chambers. Initial chamber relatlvely large, 005 mm
in diameter, provided with a short neck.

Vertlca.l .whorls dlstlnctly evolute, showmg on both suies a w1de
umbilicus. . _ .

Diameter: 0,26—0,74 mm.
Thickness: 0, 09—0 22 mm.

Occurrence: Holland: Maestrichtian (Me—Md), South-Limburg.

Remarks: According to- HEnsoN (1950a) this species belongs to the genus
Spirolina, having a simple aperture, without neck. The aperture, described
by Horkrr (1949), seems to -be a gap in the wall of the apertural face.
After seeing many specimens I cannot find any aperture similar to these
of Horker. Usually an aperture ig invisible at the outside of the test, but
from the thin-section it is apparent that there is one stolon between the
chambers, at the margin of the chamber and the earlier whorl,

FAMILY HETEROHELICIDAE.
Subfamily Giimbelinidae.
GUMBELINA BocEr 1899.

Test -with the early chambers planispiral, at least in the microspheric form, later
chambers biserial; wall calcareous, perforate; aperture large and open, arched, at the base
of the inner margin of last formed chamber. . -

Giimbelina globulosa (Ermmmc) EceEr, pl. 8, fig. 8

Textularia globulosa EnrenBErRG 1840 (ELLls & MESSINA Cataloguej.
Eccer 1910, p. 96, pl. 5, fig. 10.
-FraNkE 1928, p. 134, pl. 12, fig. 11.
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Te:cltulam (Giimbelina) globulose EHRENBERG: OLBERTZ. 1942, p. 112
pl 12, fig. 11,
Giimbeling globulosa (EHRENBERG) Eccer 1899, p. 32, pl. 14, fig. 43.
© Carman 1929, p. 312, pl 34 f1g 10—20
Warre 1929, p. 38, _pl 4, flg 10.
Cusaman 1931 (-CCLF), p. 39, pl 5, fig. 7.
Cusuman 1932, p. 338.
Cusaman 1936, p. 418, pl. 1, fig. 8.
Morrow 1934, p 194 pl. 29 fig. ‘18.
VoorRwLIK 1937 5.
Cusaman 1938, (CCLF) P. 6 pl 1 fig. 28—33.
Crespiv 1938, p. 393, 394.
CusaMaN & HEDBERG 1941 (CCLF), p. 92 pl. 22,
fig. 15, ~
CUSHMAN & Toop 1943 (OCLF), p. 64, pl. 11 fig. 12.
Cusaman & Deaperick 1944, p. 336, pl. 53, ﬁg 2, 3
Cusaman 1946, p. 105, pl. 45, fig. 9—15.
Teztularia globifera Rruss 1860, p. 232, pl 13, flg 7, 8.
Reuss 1862, p. 320.
Eceer 1910 p 97, pl. 5, fig. 11.
Franke 1925, 11, pl. 1, fig. 13.
Giimbelina globzfera (REUSS) EGGER 1899 p. 33, pl 14, fig. 35, 36, 53—55.
Warre 1929, p. 35, pl. 4, fig. 9
Giimbelina pupa (not REUSS) WHITE 1929 p- 38 pl. 4, fig. 11.

Test small, tapering, first part shghtly curved, last part globular owing
to the inflated chambers.
+ Chambers distinet, 11—13 in number, rapldly 1ncreas1ng in size as added
last 5—6 chambers mﬂated \

Sutures distinet, strongly depressed, especially in the last part

‘Wall rather rough distinetly perforate. '

Length: 0,22—0,31 mm.
Breadth: 0,15—0,19 mm.
Thickness: 0,09—0,15 mm.

Occurrence . Germany: Turonian and Senoma,n, N.W. part, Oberbayem—
. sche Alpen.
England: Upper Cretaceous, Gravesend.
Holland: Maestrichtian - (Mb), South-Limburg.
US.A.: Upper Cretaceous, Gulf Coast Region; Annona,
’ Georges Bank, Kansas, Wyoming, Texas. v
Mexico: Tampico Embayment,
Cuba: Upper Cretaceous.
Colombia: Upper Cretaceous, Santander del Norte.
Australia: Upper Cretaceous, N.-W. basin.

~

Subfamily Eouvigerininae.
PSEUDOUVIGERINA CusaMaN 1927,
Test in early'stages of mierospherie form biserial, later ttiserial; adult chambers

triangular in section, with the outer angle usually truncated; wall calcareous, usually
coarsely perforate; aperture terminal, usually with a tubular neck and phialine lip.
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Pseudouvigerina sp., pl. 1, fig. 15.
Uvigering westfalica (not Franke) Horxer 1930, p. 17, fig. XXXVIL.

Test oval, initial end rounded and oval in cross section, last part acu-
minate and nearly triangular in cross section. :

Chambers: the last three distinet, elongate, shghtly mflated ‘the rest in-
distinet, about 4 in number.

Sutures only distinet in the last part,” depressed.

Wall smooth, coarsely perforate.

Length: 0,46 mm.
. Thickness: 0,24 min.

Only one specimen,
_ Holotype: No. 18772 in the collectlon of the “Rmksmuseum van Geologie
en Mmeralogle” at Leiden. ,

Type-locality : Geulhem G12 (Md).

Remarks: Horker (1930) found one similar specimen in Houthem, near
Geulhem. He describes this as Uwvigering westfalica Franke (1928, p. 122,
pl. 11, fig. -14). But on comparing the figures and the description given
by him, his specimens have more and shorter chambers than the specimens
from Houthem and Geulhem have. The structure of FrRaNkEe's spemw is
biserial and the one of the Limburg specimens is 1ndlstmctly biserial in the
initial part and triserial in the last part..

Therefore FrRANKE’s species is not the same as the Lunburg one.

FAMILY BULIMINIDAE.
Subfamily Twurrilininae.
BULIMINELLA CusHMAN 1911,

Test an elongate close spiral, the spiral suture distinet; chambers three or more in
a whorl; wall caleareous, perforate; aperture elongate, loop- shaped, very slightly twisted.

Buliminella imbricata (Reuss) Cusiman & Parxker, pl. 2, fig. 12.

Buliming imbricate ReEuss 1851 (Errs & Messva Catalogue).
Eccer 1899, p. 52, pl. 15, fig. 48.
Franke 1928, p. 159, pl. 14, fig. 20.
Cusavan 1931 (CCLF), p 42, pl. 5, fig. 10,
Van Raapsnoven 1940,
Buliminella imbricata (REuss) CusHMAN & P.ARKER 1936 (CCLF), p 6,
plL. 2, fig. 2. .
CusamMaNy & PaArRxEr 1947, p. 57 pl. 15 fig. 5.

Test elongate, slightly tapering, round in cross section, initial end
rounded, apertural face flattened.

Chambers distinet, rapidly inereasing in size as added, numerous, long
and narrow, about 5 in a whorl, about 3 whorls, the last channbers occupy
the half test, but are not 1nf]ated as in Buliming intermedio REUSS.

Sutures dlstmct deprossed.

‘Wall smooth.

Length: 0,41—0,26 mm.
Breadth: 0,26—0,17 mm,
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Occurrence Germany: Upper Cretaceous, N.W. part Oberbayerlsche
Alpen;
Holland : Maestrichtian (Mb—Md), South leburg

Buliminella obtusa (p’OrBiGNY) CusHMAN & PARKER, pl. 2, fig. 13.

Bulimina obtuse p’OrpieNY 1840 (EiLis & Mmssma Catalogue).
Brorzen 1936, p. 131, pl. 8, fig. 2.
Goupkorr 1945, p. 968.
Buyliminella obtusa (p’ORBIGNY) CUSHMAN & PARKER 1934 (OCLF), P- 28
pl. 5, fig. 1.
C‘USHMAN&PARKER1947 p. 6 pl. 2 fig. 1.

Test elongate, tapering, obtuse on both ends, apertural face flattened
round in eross seection.
Chambers distinet, numerous, about 4 whorls of each 4 chambers, very
gradually . increasing in size as added ‘ :
Sutures usually dlstlnct not depressed except the splral suture of the
last whorl. .
Wall rough.
Length: 0,3—0,6 mm.
‘Breadth: 0,17—0,3 mm.
Occurrence: France: Craie Blanche, Basin of Paris.
Sweden: Lower Senonian, Eriksdal.
Holland: Maestrichtian (Mb—Md), South-Limburg.
U.S.A.: Upper ‘Cretaceous, California.

Subfamily Bulimininae.
BULIMINA p’OrBIGNY 1826.

Test an elongate spiral, generally triserial; chambers inflated, spiral sutures more
or less obsolete; wall calcareous, perforate; aperture loop-shaped, with a tooth or plate
at one side and an internal tube connecting through the chambers between the apertures.

Bulimina, intermedia Reuss, pl. 2, fig. 14.

Bulimina intermedia Reuss 1845 (Erus & Mamssina Catalogue).
Eearr 1899, p. 5, pl. 15, fig. 3, 4.
Franke 1925, p. 27, pl. 2, fig. 23.
Franke 1928, p. 160, pl. 14, fig. 23.
Cusman & Parker 1947, p. 80, pl. 19, fig. 12—15.

Test tapering, circular in €ross section, initial part, apertural face broadly

rounded.
~ Chambers distinet, very rapldly inereasing - in size as added 45 cham-

bers in one whorl, the last whorl of the three to four occupies the half test.
The last chambers are slightly inflated. ,

Sutures distinet, oblique, depressed.

In the aperture no distinet tooth of plate visible.

Wall smooth,

Length: 0,3—0,77 mm.
Breadth: 0,24—0,6 mm.
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Occurrence Germany: Upper Cretaceous, N.W. part, Bohemla, Ober-
" bayerische Alpen,
Holland : Maestrichtian (Mb—Md), Sout‘h—le.burg

Bulimina parva Fraxke, pl. 2, fig. 16.

Bulimina parve Franke 1928, p. 157, pl. 14, fig. 13.
CusaMaN & PAR.KER 1947 p. 80, pl 19, fig. 17

Test elongate, tapermg_, round to triangular with rounded angles in

cross section, apertural end obtuse, initial end more acuminate,
: Cha.mbers indistinet, gradually i increasing in size as added, 3 whorls each

with 3 chambers, the last whorl occupies nearly the half test.

Sutures mdlstmct slightly depressed.

Wall smooth.

Length: 0,33—0,37 mm.

Breadth: 0,18—0,22 mm.

Ocecurrence: Germany: Upper Cretaeeous, N.w. a.rt

* Holland: Maestrichtian (Mb—Md), South leburg

Bulimina reussi Morrow, pl. 2, fig. 15,

For a synonymy vide Cuseman & Parker 1947, p. 84.
Add to this list:
Bulimina ovulum Franke 1925, pl. 2, fig. 17.

Fraxke 1928, p. 157 pl. 14, fig. 14,
Bulimina laevis Brrsser 1891, p. 66, pl 12, flg 39—43.

Test ovate, initial end conic with rounded point, last part subglobular,
in cross section oval to round.
Chambers distinet, very rapidly inereasing in size as added, about 3 whorls
each of 3 chambers, the last whorl with inflated ehambers occupies the half test.
Sutures’ distinct, slightly depressed.
Wall smooth.
Length: 0,22—0,4 mm.
Breadth: 0,17—0,26 mm,
Occurrence: Germany: Upper Cretaceous, NW part Aachen, Mecklen-
burg.
Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Mb—Md), South-Limburg.
U.S.A.: Upper Cretaceous, Gulf Coast Regipnf

Bulimina stokesi Cusuman & Rz, pl. 2, fig. 17.

Bulimina stokesi Cusmman & Renz 1946 (CCLF), p. 37, pl. 6, fig. 14.
CusaMaN & Parxer 1947, p. 137.

Test tapering, tmangular in eross section, with rounded angles, initial end
provided with a spine, apertural face somewhat flattened.

Chambers distinet, inflated, rapldly increasing in size as added, 3 whorls
of about 3 chambers. :

Sutures distinet, depressed.
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Wall of the last whorl smooth, “wall of the rest of the test from the
base of the last whorl ornamented with several ribs, ending in spines.

Length: 0,41-—0,28 mm.
Breadth: 0,22—0,19 mm.

Occurrence: Holland: Maestrichtian (Md), South-Limburg.
Trinidad: Upper Cretaceous.

‘Subfamily Virgulininae.

VIRGULINA D’OrBIGNY 1826.

Test erlonigate, more or less comprassed, fusiform; early chambers spiral about the
elongate axis, especially in the microspheric form, triserial, later becoming irregularly
biserial, whole test usually twisted; wall caleareous, finely perforate aperture elongate,
loop- shaped with an a.pertural tooth or plate amd an internal tube .

Virgulina tegulata Reuss, pl. 2, fig."11.

Virgulina tegulata Reuss 1845 (ELirs & MessiNa Catalogue)
Cusaman 1937 (V@rgulmmae), p- 4, pl 1, fig. 8—12.
Cusaman 1946, p. 126, pl. 53 f1g1—4
Boliving tegulata. (Reuss) EcceEr 1899 p. 45, pl 16 fig. 10—11.
Franke 1925, p., 21, pL 2, fig. 7
FrANKE 1928, p. 153, pl 14, fig. 5.
Morrow 1934, p. 196, pl. 30, fig. 21.
Brorzen 1936, p. 131 plL 11 fig. 7.
Mare 1937, p. 265.
Fanrion 1937 p. 198, 206.
HexsoLor 1938 p. 364
THALMANN 1946, p. 342.
Bolivina incrassata Reuss var. limonensis Mare 1941, p. 205, pl. 42, fig.
303—306.

Test elongate, slightly taperlng, comprwsed shghtly twisted at the flrst
part, both ends, acuminate.

Periphery rounded. .

Chambers distinet, more high than broad very gradually inereasing in
size as added, about 20 in numbper., S

Sutures dlstlnct depressed, especially in the last part, shghtly oblique.,

Wall smooth, coarsely perforate.

Length: 0,85—1 mm.
Breadth: 0,26—0,3 mm.
Lhickness: 0,18 mm.

Occurrence: Germany: Upper Cfetact:ous, N.W. 'part,‘ Oberbayerische
- Alpen, o
France: Craie Blanche, Basin of Paris.
Holland : Maestrichtian (Ma—M4d), South-Limburg’
Ecuador: Upper Cretaceous, West part.
Africa: Upper Cretaceous, Tanganjika Territorium.

. Remarks: The initial part of these‘specimens are too poorly preserved
to'be certain that the genus-name is Virgulinae.
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BOLIVINA p’OrBIGNY 1830,

Test ‘elongate, usually. compressed, tapering, initial end and often the whole test
twisted; chambers typically biserial; wall caleareous, finely or coarsely perforate; aper-
ture elongate, usually oblique, somewhat loop- slha.ped, often with a plate-like tooth
connecting with an internal tube. © = -

Bolivina incrassata Rruss, pl. 2, fig. 10.

For an extensive synonymy vide Cusmaman’ 1937 (Virgulininae); p. 38.
Add: Bolivina incrassate Revss: W, A, Visser 1937, p. 96.
AvprrrroNy & PeuEGER 1937, p. 352.
Famron 1937, p. 199.
Crespy 1938, p. 393, 394.
Henson 1938, p. 228.
Brorzen 1945, p. 49.
Scarsma 1946, p. 77, pl. 6, fig. 9.
CuseMan 1946, p. 127, pl. 53, fig. 8—11.
Cusman 1947 (CCLF), p. 15, pl. 4, ‘fig. 20.
Virgulina tegulate not REuss: Brrssrn 1891, p. 65, pl. 13, fig. 1-17.

Test elongate, shghtly ta,permg, slightly thsted compressed both ends
broadly rounded. .

Periphery rounded.

Chambers distinct, more broad than high, very gradually mcreasmg ‘in
size as added, about 16 in number.

Sutures dlstmct not depressed.

Wall smooth, coarsely perforate,

Length: 0,37—0,74 mm.
Breadth: 0,17-—0,28 mm.,
Thiekness: 0,08—0,17 mm.

Occurrence: Germany: Upper Senonian, N.W. part.
France: Craie Blanche, Basin of Paris.
Sweden: Maestrichtian, .Hollviken.
Holland : Hervian, Maestrichtian (Mb—Md), South-Limburg.
U.S.A.: Navarro and Taylor, Gulf Coast Region.
‘Mexico: Mendez-shale.
Venezuela: Santa Anita-formation. .
Palestine, Syria, Iraq and Egypt: Upper Cretaceous.
Africa: Upper Cretaceous, Tanganjika Territorium.

. Remarks: Two forms are distmgulsha,ble The first is long and rather nar-
row (gretaest breadth: 0,22 mm), the second is short and rather broad (greatest
breadth: 0,28 mm). The initial ehamber of ‘the latter is larger and there-
fore the 1mtlal part is more blunted than that of the first mentioned form.
A further investigation of more mlaterla.l Inay demonstrate the presence of
iwo ﬂcneratlons .

Subfamily Reussellinae.
REUSSELLA GALLOWAY 1933,

Test distinctly tneenal triangular in transverse- sectlon, broadest at the apertural
end; wall caleareous, flne]y or coarsely perforate; a.perture elongahe, obhque, from the
base of the chamber m the apertural face.
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Reussella cushmani Brorzen, pl. 8, fig.-9.

Reussella cushmani Brorzen 1936, p. 135, pl. 8, fig."7..
CUSHMAN 1945 (CCLF), p. 24 pl. 5, fig. 1..
Pseudouvigerina sp. Cusuman 1931 (CCLF), p. 40, pl. 6, fig. 1.

Test elongate, slightly tapering, in cross section tnangular with a.cute

angles and concave sides, initial end subacute, apertural face rounded.
Periphery acute, shghtly lobulate, first part. sometimes. splned
Chambers dls'tmct 6——8 v181b1e at each side, gradually 1ncreasmg in s1ze

as added. .

Sutures distinet, slightly depressed

Wall smooth. ,

Aperture becoming terminal in’ the adult.

Length: 0,19—0,3 mm.

Breadth: 0,11—0,15 mm.

Occurrence: Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Mb), South-Limburg.

FAMILY ROTALIIDAE.
Subfamily Discorbinae
CONORBINA BroTzEN 1936,

Test free or attaclied trochoid, conical, with an elevated spire, ventral side flat-
tened or concave, umblllcate wall calcareous, perfora,te, aperture a narrow opening at
the middle of the base of the apertural face. . .

Conorbina squamiformis (Reuss) Brorzen, pl. 5, fig. 1.

Rosalina squamiformis Revss 1854 (Brizs & Mmssva Catalogue).
Conorbina squamiformris (Revss) Brorzen 1936, p. 141.

Test round, dorsal side strongly convex, ventral 31de concave, provided
with a shallow umbilicus.

Periphery acute, lobate.

Chambers distinet, numerous, 3—>5 ‘whorls. The first of these with 4—5
chambers, the latter Wlth only two to three chambers, narrow and long, in-
ereasing especially in length ‘as added. .On the ventra,l side 3 chambers
visible, the last forming. nearly half this side.

. Sutures distinet, on the dorsal side slightly limbate and obhque, on the
ventral side depressed and eurved.

Wall smooth, perforate.

Diameter: 0,6—0,22 mm.

Height: 0,18—0,07 mm,

Occurrence: Germany: Turonian, Gosauthale.

Holland: Maestrichtian (Mb—Md), South-Limburg.

Conorbina sulcata (Roemer), pl. 5, fig. 13.

Rotalia sulcata Roemer 1841 (Erims & Mmssva Catalogue).
Reuss 1863, p. 85, pl 11, fig. 1.
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Test round, very compressed, dorsal side slightly convex, ventral side
slightly concave, provided with an open shallow umbilicus.

Periphery acute.

Chambers distinet, curved 14 in number, in 2% eoil, all visible on the
dorsal side, rapidly increasing in length as added, 5 visible on the ventral side.

Sutures distinet, slightly limbate, strongly curved on both sides.

Wall smooth, distinetly. perforate.

Diameter: 0,16—0,4 mm.
Height: 0,06—0,08 mm.
‘Occurrence; Germany: Hils, North part.
Holland : Maestrichtian (Mb), South-Limburg.

DISCORBIS Lamarck 1881.

Test typically plano-convex, the ventral side flattened, microspheric form sometimes
showing a long Spirillina-like second chamber of several coils before division; chambers
often produced to partially cover the umbilical area; wall calcarous, perforate; aperture
at the base of the umbilical marngin on the ventral side of the chamber.

Discorbis cretacea Franke, pl. 5, fig. 2.

Discorbis crelacea Franke 1925, p. 91, pl. 8, fig. 12.
Fravke 1928, p. 190, pl. 18, fig. 4.

Test oval, dorsal side convex, ventral side flattened or concave,. prowded
w1th a dlstmct shallow umbilicus.

Periphery subacute, lobate.

Chambers 5—8 in number in the last whorl, rapidly increasing in size
as added. Last chamber on the ventral side mlble a3 a triangle, formmg
nearly half this side. ’

Sutures distinet, depressed, usually curved on both mdes

Wall smooth, coamely perforate.

Diameter: 0,41—0,85 mm.

Height: 0,15—0,3 mm,

Occurrence: Germany: Upper Cretaceous, Pommeriana.
Holland: Maestrichtian (Mb—Md), South-Limburg.

Remarks: The first chamber usually does not form a distinet knob on
the dorsal side, as FRANKE (1925, 1928) argues. Yet all coils on the dorsal
side are visible, more visible than the inner coils of the recent Discorbis obtusa

D’ORBIGNY, a specles strongly allied to Discorbis cretacea, according to
FRANKE: Thls spemm also much resembles Discorbis s@gmmdwhs ScHLIFsMA
(1946), but differs in the concave ventral side. ScHirrsmMa (1946) describes
Discorbis sigmoidalis with a flattened ventral side.

Discorbis stelligera (Reuss), pl. 7, fig. 12.

Rosalina stelligera Reuss 1854 (Eiims & Messmva Catalogue),
Ecger 1899, p. 158, plL 20, fig. 13—15.

Test round, the dorsal side more convex than the ventral side, the ventral
side is provided with a wide shallow umbilicus.
Periphery acute.
* Chambers distinet, on both sides in the last whorl, there 6 in number.
Inner whorls on the dorsal side covered by a low plug of shell material.
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Sutures distinet, limbate, radiate and slightly curved on both sides.
Wall smooth.

Diameter: 0,32 mm.
Thickness: 0,16 mm.

Occurrence Germany: Turonian and Lower Senonian, Gosauthale; Upper
Cretaceous, Oberbayerische Alpen. ,

Holland : Maestrichtian (Mb, and a very few specimens in.

Me and Md), South-Limburg.

-

Discorbis supracretacea Scm.msm, pl 5, fig. 3.
Discorbis supracretacea ScHITFSMA 1946; p.- 83, pl 4, flg 10.

Test round, ventral side flattened or shghtly convex, provided w1th a
small umblhcus, dorsal side strongly convex, remarkable for the plug clear
shell material at the top, covering the inner whorls. -

Periphery acute to keeled, lobate. ’

.Chambers distinet, 2—3 whorls in the last whorl 5—8 chambers, equally
broad as long, gradually inereasing in' size as added.

Sutures distinct, limbate, radiate on the ventral side, slightly obhque on
the dorsal side. -

Wall smooth and very clear if Well prwerved

Diameter: 0,19—0,41 mm.
Height: 0,07—0,15 mm.

Occurrence :” Holland Hervian and Maestnchnan (Mb—Mc), South-Lim-
burg. :

LAMARCKINA BerRTHELIN 1881,

Test trochoid, evidently attached, dorsal side convex, usually ornamented, ventral
side usually flattened or concave, very smooth and highly polished; chambers dorsally
distinet, ventrally less so, but often with an umbilical projection; wall calcareous, finely
perforate; aperture at the umbilical end of the chamber, often enlarged by resorption.

La.ma.i‘ckina. bienfaiti sp. n., pl. 5, fig, 4.

th round, dorsal 81de eonvex, ventral side flattened, prov1ded with a
wide umbilicus. , . »
_ Periphery subacute
Chambers distinet on the dorsal side, about two spires, the last with
10 chambers, gradually increasing in size as added.
Sutures curved on the dorsal side, raised as costae, on the ventral side
slightly depressed, usually indistinet. :
. 'Wall smooth on the ventra.l side, ornamented w1th above mentioned costae
on the dorsal side.

Diameter: 0,26—0,41 mm.
'l‘hickness 0,11—0,22 mm,

Holotype 'No. 18834 in the co]lectmn of the “Ruksmuseum van Geologle

en Mmeralogle” at Leiden. ) J
Type-locality : Sint Pietersberg, B 16 (Md). '
Occurrence : Mb—Md.

Remarks: This species shows great likeness with Lamarcking stormi
Brorzex (1936), but differs from it by the subacute periphery, the shape of
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the test (not conic) and the high costae of the ornamentation. It differs from
the Cretaceous Lamarckina ripleyensis CusuMaN (1946) of America by the
shape of the test (not oval). I have ealled it Lamarckina bienfaiti in honour
of my husband-to-be Mr. L. P. BmENrarr.

VALVULINERIA CusHMAN 1926,

Test usually trochoid, close coiled, ventrally umbilicate; chambers numerous, - wall
“ealeareous, finely perforate, aperture ventral large, extending from the umbilicus toward
the periphery, often with a thin plate filling the umbilical area, sometimes extendmg
into the face of the chambers becoming tripartite. : )

Valvulineria ‘sp. pl. 7, fig. 11.

Test round thlck nearly involute, umbilicate on both 81des.
Periphery broadly rounded.
' Chambers inflated, indistinet, only the chambers of the last whorl vmlble,
about T in number, gradually increasing in size as added.
Sutures 1nd1st1nct slightly depressed between the two last chambers.
Wall smooth.

Diameter: 0,48 mm.
Thickness: 0,32 mm.

Only one specimen.

Holotype: No. 18867 in the ecollection of the “Ruksmuseum. van Geologie
en Mlneralogle” at Leiden, . o

'Type-locality : Sint Pietersberg, B 5 (Mc) '

GAVELINELLA BROTZEN 1942,

Test trochoid in the early stages, nearly planispiral in the adult, biconvex, penphery
rounded, umbilicus open; wall calcareous, perforate; aperture a narrow opening along
‘the ventral face of the last-formed chamber extending from the penphery to the um-
bilicus, with a secondary opening into the umbilical arca. _

Gavelinella ammonoides (Reuss) Brorzen, pl. 5, fig. 5.

Rosaling ammonoides REuss 1844 (Eiiis & Messiva .Catalogue).
Anomaling ammonoides (REuss) VAN Raapssoven 1940, p. 12.
Gavelinella ammonoides (REUss) Brorzen 1942, p. 48, textfig. 16,

Test round, slightly eompressed, dorsal side convex, provided with a wide
shallow umbilicus, exposing the inner whorls, ventral side less convex or some-
times slightly flattenied, provided with a small umbilicus. B

Periphery subacute to rounded.’ .

Chambers distinet, high and narrow, 7—9 in the last whorl, visible on
both sides, gradually increasing in size as added, 2—3 whorls.

Sutures distinet, slightly depressed between the last two chambers, strongly
curved on the dorsal side, less curved on the ventral side.

‘Wall smooth, finely perforate.

Diameter: 0,22—0,37 mm.
Thickness: 0,09—0,18 mm.
Occurrence Germany Plinermergel, Bohemia.

Holland : Maestrichtian (Mb, and a few speclmens m Mc),
South-Limburg.. :
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Remarks: Thaﬂe speclmens are smaller than those, orlglna,lly descnbed
by Reuss. .

Gavelinella binkhorsti (Rm)’ pl. 5, fig. 6, pl 10, fig. 12.

Rosalina binkhorsti Reuss 1862, p. 317, pl. 2, fig. 3.
Discorbina binkhorsti (Reuss) Eccer 1899, p. 164, pl. 18, fig. 28—30.
Pulvinulina binkhorsti (Reuss) Horker 1927, p. 126, 1 textfig.
Conorbing’ binkhorsti (Reuss) Brorzen 1936, p. 145.
Discorbis binkhorsti . (REuss) W. A, Visser 1937, p. 96.

VAN RAADSHOVEN 1940 p. 12,

Brorzen 1940, p. 32.

ScHITFSMA 1946 p. 82, textfig. 4.

Test round, convex on the spiral side, flattened on.the umbilical 'side,
sometimes concave owing to the wide umblhcus, especially in the large
specimens. ’

Periphery suba.cute prov1ded with a border of clear she]l matenal on
the spiral side.

! Chambers dlstlnct on both sides, oblique on the splral side, about 3 whorls,
in the last whorl 6 chambers. The chambers on the umblhcal sude extend
with a short of lip in the umbilicus.

Sutures distinet on both sides. Oblique, limbate like bonds on the test
on the spiral side, both the suture between the chambers as the spiral sutures.
Radial and slight]y curved, sometimes slightly depressed on the umbilical side.
Sometimes the test has been eroded and the limbate sutures have vanished.

Wall smooth, except the bonds of the limbate sutures and the border
along the penphery -

Aperture: the last 3 or 4 chambers have each an aperture, opening into
the umbilicus, a sort of lip covering the engrance of each chamber.

Diameter: 0,3—1,2 mm.
Thickness: 0,11—0,4 mm.

Occurrence: Germany: Upper Cretaceous, Oberbayerische Alpen.
Sweden : Maestrichtian and Danian, Oresund.
Holland: Maestrichtian (Me—Md), South-Limburg.

Remarks: Brorzen (1942) describes the genus Gavelinella as having a
nearly biconvex test. In the same publication he deseribes Gavelinella bullata
BrorzEN as having a flattened spiral side and a convex umbilical side. There-
fore the biconvex test seems not to be an,important genus-oharacterlstlc This
species seems to, be concave on the umbilical side owing to the wide and
open umbilicus.’ The - vertical sectlon (pl. 10, ‘fig. 12), however, shows the
biconvex test.

Horxer (1927) minutely descnbw the aperture in the umblhcus covered
by.the lips of each chamber. These lips have not grown together. In his
manuseript*) HoFker gives this species a new genus-name: Discopulvinuling
because of the double aperture: a septal and an umbilical one. This new
genus is based on his new Classification, explained in this manuseript. E

Horker’s species Cibicides laevigata (REuss) ‘deseribed in the same
manuseript *) is in my opinion the young specimen of .Gavelinella binkhorsti,

1) See 'ilote, page 208,
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because the chambers of these small specimens also have apertures debouching
.in the umbilicus, covered by a small lip, and the ornamenta.tlon of bond like
sutures. . - . . , _ -

Gavelinella bosqueti (REuss), p1.'5,b fig. 8.

Rosaling bosqueli Reuss 1862, p. 316, pl. 3, fig. 1.

Discorbina bosquett (Reuss) Franke 1925, p. 92, pl 8, fig. 13.
Franke 1928, p. 190, pl. 18, fig. 5.

Discorbis bosqueti (ReEuss) Van Raapssoven 1940, p. 12.

Test oval, -nearly planispiral. Dorsal side convex, ventral side flattened
w1t.h a distinet and open umbilicus,
Periphery subacute, lobate.

Chambers only distinet in the last whorl, having 7—8 chambers, rapidly.
increasing in size as added, The last chamber always, the last but one some-
times inflated.

Sutures only distinet in the last whorl curved depressed, also at t.he
periphery. -

Wall sm:ooth, coarsely perfora‘ae

Diameter: 0,26—0,81 mm.

Thickness: 0,15—0,33 mm.

Occurrence: Germany: Upper Cretaceous, N'W. part.
Holland : Maestrichtian (Ma—Mad), South-Limburg.

Remarks: According to Brorzen (1942) the biconvex test of Gavelinella
is not a genus-characteristic (see the remarks of Gavelinella binkhorsti). As
this form has the very remarkable aperture of Gavelinelle with distinet hps
in the umbilicus, I come to the conclusion that the correct genus-name is
Gavelinslla, in spite of the planoconvex test.

to

Gavelinella pertusa (Marsson) Bnm'zm, pl. 5, fig. 7.

Discorbina pertuss Marsson 1878 (EiLis & Mrssmva Catalogue),
Rosalina sp. Brmsse 1891, p. 75, pl. 16, fig. 17—22.
Anomaling pertuse (MarssoN) Franke 1925, p. 86, pl. 7, fig. 16.
Franke 1927, p. 690.
Frangr 1928, p. 182, pl. 17, fig. 4.
CresPIN 1938, p. 394
Hensoror 1938, p. 359,
Brorzen 1940, p. 29.
Discorbina lorneiana (p’OrBiGNY) var. perfusa (MARSSON) MARIE 1941
p. 34, pl 34, fig. 316.
Gavelinella pertusa (MARSSON) BROI‘ZEN 1942, p. 41, pl. 1 fig. 1, 2.

Test round, blconvex ventral side prov1ded with a distinet and open
umbilicus.

Periphery suba.cute or rounded especially the last part '

Chambers only distinet in the last wihorl, having 12—14 chambers gradu-
ally increasing in size as added. -

Sutures slightly depressed, curved.

Wall smooth, finely perforate.

Diameter: 0,19—0,6 mm.
‘Thickness: 0,07—0,33 mm.
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Occurrence: Germany:. Upper Cretaceous, NW part (Aachen, Riigen,
Pommeriana). ‘
France: Craie Blanche, Basin of Parls.
Holland : Maestrichtian (Ma—Md), South-Limburg.

Remarks: Because of poor preservation Gavelinella pertusa resembles
sometimes Gavelinelly 'bosqueti and Anomalinag complanata.

The two latter, however, have always a flattened ventral side and besides
Gavelinella bosqueti has an inflated last chamber. These characterlstlcs are
wanting in Gavelinelle pertusa.

After seeing the collection of VAN Raapsnoven (1940) I can state that
his Gyroidine depressa (Aurr),. Anomaline beaumontiana p’ORBIGNY and
Anomalina clementing p’OrBiGNY are all three of the same species: Gaveli-
nella pertusa.

Gavelinella stelligera (Marmx), pl. 8, fig. 10.
Planyling stelligera Mare 1941, p. 245, pl. 37, fig. 247.

i Test round, very small and very compressed, dorsal side somewhat con-
vex, ventral s1de somewhat concave, prov1ded with a small umbilicus..
" Periphery subacute.

Chambers distinet on both sides, 11—12 in number in the last whorl
gradually increasing in size as added, 215 whorls. :

Sutures dlstmct curved on hoth sides, slightly llmbate sometimes de-
pressed.-

Wall smooth, clear the wall of the first coil is mostly of a brown colour_‘

Diameter: 0,11—0,22 mm.
Thickness: 0,04—-—0,07 mm.

Occurrence: France: Craie Blanche, Basin of Paris.
Holland : Maestrichtian (Mb), South-Limburg.

" Remarks: The species is much smaller than the form described by MARIE
(1941), who gives a diameter of 0,425 mm.

Because of the aperture, openmg with distinet lips into the umbilicus,
which MARIE also mentions, I -give this form the genus-name Gavelinella.

Gavelinella tumida BrorzeN, pl. 5, fig. 9.

Anomalia lorneiana (not p’OrBiGNY) BrorzEn 1936, p. 178, pl. 12, fig. 1,2
Gavelinella tumida BrorzEN 1942, p. 47, textfig. 15

Test round, dorsal side convex, ventral side concave, provided w1th a’
wide ‘umbilicus. '
Periphery rounded or subacute lIobate by the sutures of the last chambers
Chambers inflated, 7—8 in the last whorl, rapidly increasing in size as
added. Especially the last chamber and the last whorl are inflated, there
fore the inner whorls seem to be lower than the last whorl. .
Sutures distinct, depressed, particularly between the last chambers.
Wall smooth, distinctly perforate.

Diameter: 0,31—0,52 mm.
Height: 0,18—0,22 mm.
Occurrence: Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Ma—Md), South-Limburg.
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 Remarks: The great variation of the test-shape is cha.racterlstlc, thanks
‘to the more or less inflated chambers. -

Horker. in his manuscript®) deseribes thls species as Cibicides excavala
BrorzeN, neglecting the fact, that C. excavata has a distinet umbilicus on
the spiral side. HOFKER’s specimens-of Cibicides excavaia, 'seen by me at
Haarlem, are partly Gavelinella tumida, partly Gavelinella bosqueti.

GYROIDINOIDES BroTzEN 1942

Test trochoid, ventral side us:ually ‘convex, umbilicus distinet and opern, spiral suture
with a depressed channel wall caleareous, finely perforate; aperture an elongate slit- hke
opeuning along the margin of the last formed chamber. . R

Gyroidinoides nitida (Reuss) Brorzew, pl. 5, flg 10.

Rotalina mitide Reuss 1845 (ErLrrs & Messiva Catalogue).
Rotalia witide (Reuss) Bmmssen 1891, p. 71, pl. 14, fig. 14—19,
Rotalina soldanit ’ORBIGNY f. mtzda, (REUSS).
Franke 1925; p. 89, pl. 8, fig. 3.
Franke 1928, p 187 rl 18 flg 1
OLBERTZ 1942 131
Gyroiding nitida (Revss) ‘Wrrre, 1928, p. 296 pl. 40, f1g 6.
Brorzen 1936 p. 157 pl 11, fig. 3.
not W, A, Vsser 1937, p. 96.
CrespIN 1938, p. 393',‘ 394, 395.
Brorzen 1940, p. 32.
VAN Raapsmoven 1940, p. 12.
Mare 1941, p. 220, pl. 34, fig. 319,
Scrsrsma 1946, p. 85, pl. 5, fig. 1.
CusmMaN. 1946, p 140 pL 58 fig. 5.
Gyroidinoides nitida (Reuss) Brotzen 1942 . 19, fig. 6: 3.
Gyroidinoides nitidus (Reuss) THALMANN 1946 p- 342.
Gyro*idim soldanit (D’ORBIGNY) Sanpiepe 1932, p. 282, pl. 43, fig. 10—12

" Test round, dorsal side flattened to slightly eonvex, ventral side strongly
convex, prowded with a small umpilicus.

Pemphery subacute to rounded, lobate.

Chambers: 7-—10 visible on the ventral side, 21/2 coil visible on the
dorsal side, gradually increasing in size as added.

Sutures distinet, depressed and radial on the ventral s1de less depr%sed
and strongly obhque on the dorsal side. '

Wall smooth, perforate.

Diameter: 0,41—0,6 mm,
Thickness: 0,22—0,33 mm,

Occurrence: Germany: Lower and Upper Cretaceous, N.W. part.
France: Craie Blanche, Basin of Paris.
Sweden: Danian, Oresund.
Holland : Maestrlehtlan (Mb—M4), South-Limburg.
US.A.: Upper Cretaceous, Texas, Gulf Coast Reglon
Australia: Upper Cretaceous, . NW ‘basin.

) See note, page 208.
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Remarks: The forms out of Mb have the same number of chambers,
mentioned by other authors.. The few speclmens, found in Me and Md, how—
‘ever, have no more than 5 chambers in the last whorl. -

The Gyroiding mitide, recorded by W. A, Visser (1937) is no Gyroidina
nitida at all. Mostly the specimens are of the species Cibicides involuta, a
few are Epomdes hemisphaerica-

PSEUDOVALVULINERIA BroTZEN 1842,

Test differing from Valvulineria in not hévmg the ventral lobe over the umbilicus
and in havmg the aperture in the middle. of vhe ventml margin a,nd connecting by a
narrow opening with the umbilicus. - .

Pseudovalvulineria lorneiana (p’Orsiony) Brorzen, pl. 8, fig. 11.

Rosalinag lorneiana p’OrpioNy 1840 (Eris & Messmva Catalogue).
"Anomaling. lorneiana (D’ORBIGNY) CUSHM.AN 1931 (CCLF) p. 45, pl. 6,
fig. 9.
Anomaling clementina (not D’ORBIGNY) C'stmm 1931 (CCLF) P. 46
pl. 6, fig. 10. _
Discorbis lornetana (p’OrRBIGNY) MARIE 1937 p. 165, -
pars MARIE 1941, p. 214, pl. 23, fig. 314,
pl. 34, fig. 315
Pseudovalvulineria lornetana (D’ORBIGNY) BRU].‘ZEN 1943, p. 20, fig. 6: 7.

Test round, dorsal side flattened, or slightly convex, ventral side strongly
convex, provided with a shallow wide umbilicus. - )

Periphery subacute, lobate in the last part.

Chambers in the last whorl distinet on both sides, the inner whorls on
the dorsal side obstructed by a sort of knob. In the last whorl 11 chambers,
-gradually increasing in size as added. .

Sutures - distinet, depressed and ecurved between the ehambers on the
ventral side and between the last chambers on the dorsal side. Splral suture
on -the dorsal side also depressed.

Wall distinetly perforate on the ventral 81de and on the last chambers
on the dorsal side, generally decorated with curved ribs between; the sutures
on the ventral side. g .

‘Diameter: 0,44—0,74 -mm.
Height: 0,2—0,4 mm.

Occurrence: France: Craie Blanche, Basin of Parts. - » \
Holland: Maestrichtian (Ma, Mb), South-Limburg.

Remarks: MArme (1941) also treats Gavelinella pertu.sa (MARssON) BRDTZEN
as a variation of this species (pl. 34, fig. 316).

BrorzeN (1942) bases the genus Gavelinells on this form pertuse of
MArssoN. I-can agree with BrozreN on account of the much deeper um-
bilicus and the lack of ornamentation on the walls of Gavelinells pertusa.
1, therefore do not admit Mare’s figure 316 (pl. 34) to the list of synonyms.

GYROIDINA D’ORBIGNY 1826

~Test trochoid, ventral side usually convex, umbilicus small and deep, spiral sutures
w1th & depressed channel wall caleareous, finely perforate; a.perture, a low arched
opening on the ventral sxde toward the umbilical area, . .
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Gyroidina depressa (AvuraH) Cusaman & CHurcH, pl. 8, fig. 12..

Rotalina depressa Aura 1850 (BEuls & Messina Catalogue).
Gyroidina depressa (Avrn) CusmmaNn & ‘CHUrRcH 1929, p. 51, pl 4],
fig. 4—6.
Prummer 1931, p. 190, pl. 13, fig. 3.
CusmMaN & Jarvis 1932, p. 46, pl. 14, fig. 1.
Sanpiepe 1932, p. 283 ,pl. 43, fig. 16—18.
Wickenpen 1932, p. 206, pl. 29, fig. 9.
CusaMAN & HEDBERG (CCZLF) 1941 p. 96, pL 23,
fig. 11, 12, -
CusamMaN & DEApERICK 1942 (CCLF), p. 55, pl 15,
fig. 14—16."
Cusmman & Toop 1943 (CCLF), p. 68, pl. 12 fig. 4.
CusemaN 1944 (CCLF), p. 13, pl. 3, fig. 2 .
Cusaman 1944 (CCLF), p. 95, ‘pL 14, fig. 23.
CusmMaN & DEApERICK 1944, p. 339, pl. 53, fig. 19, 20.
CusmMaN 1946, p. 139, pl 58, fig. 1—4.

Test round, dorsal side flattened or slightly eonvex, ventral side strongly
convex, prov1ded w1th a very small umblhcus, hardly dlstmct _sometimes
missing. ) B

Perlphery rounded to subacute. ' '

- Chambers distinet, gradually mcreasmg in size as added 10-—11 in the
iast whorl, 2 whorls. .

Sutures distinet, shghtly hmbate, curved on both sides.

Wall smooth,

Diameter: 0,18—0,41 mm.
Height: 0,12—0,2 mm.

Occurrence: Poland: Upper Cretaceous, Lemberg.
Holland : Maestrichtian (Mb), South-Limburg.
U.S.A.: Austin, Taylor and Navarro age, Gulf Coast Region,
- California Cors1cana Ma.rl Texas Peca.n Gap Chalk,
Colorado.
Trinidad : Upper Cretaceous
Colombia: Upper Cretaceous, Santander del Norte.

Gyroidina globosa (Von Hagevow) Cusmman, pl. 5, fig. 11.

Nonioning globosa Von Hacevow 1842 (Erums & Messiva Catalogue).
Rotalia globosa (VoN Haeenow) REeuss 1862, p. 330, pl. 1, fig. 2.
Franke 1925, p. 89, pl. 8, fig. 3.
Fravke 1928, p. 187 pL 17 fig. 12.
W. A, Vsser, 1937, p 96.
Gyrmdma globosa (Von Haceevow) Cusaman 1931, p. 310 ,fig. 19.
CusaMan 1932, p. 47, pl 14 fig. 3, 4.
CusaMaN & HEDBERG 1941. (CCLF), p. 97,

pl. 23 [fig. 14.
CuseMaN & Goupkorr 1944 (CCLF), p. 61,
pl 10, fig. 6.. :
CusaMaN & DEADERICK 1944 p. 339 pl. 53,
- fig. 21, 22,

Cusmian 1946, p. 140, pl. 58, fig. 6—8.
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. . Test round, subglobular, nearly involute, spiral side slightly flattened,
umbilical side strongly convex, provided.with a distinet, narrow umbilicus.
The last whorl .covers nearly all earlier whorls on the spiral side.
Apertural face encloses that last whorl on the umblhcal side more than
on the spiral side. . ,
Periphery broadly rounded.
Chambers distinet, inflated, especially the chambers of the last whorl, six
to seven in number in the last whorl, gradually inereasing in size as added.
Sutures radial, slightly curved and depressed.
Wall smooth.

Diameter: 0,3—0,77 mm.
Thickness: 0,11—0,48 mm.

Occurrence: '_Gennany: Upper Cretaceous, N'W, part, Riigen, Aachen.
.Holland : Maestrichtian (Mb—Md), South-Limburg.
U.S.A.: Saratoga Chalk; Upper Cretaceous, California, Ar-
. kansas.
Colombia: Upper Cretaceous, ‘Santander del Norte.

Remarks: My - specimens agree with the original deseription of -Von
HaceEnow: a nearly involute form, like a Nonion, but distinguished from this
genus by the asymmetrical apertural face and the flattened spiral side.

BrorzeEn  (1936) describes also Gyroiding globosa in his extreme and
youngest form as nearly involute. Gyroidina globosa out of the older Creta-.
ceous layers is said to be more evolute and to show the earlier whorls on
the spiral side. W. A. Visser (1937) desceribes the same characteristic of
his Gyroidina globosa out of the Gulpen Chalk (Upper-Campanian) of South-
Limburg. The figures, given by CusaMaN and other American authors give
a less globular and more evolute form; than mine.

This species may be mistaken for Alabamina dorsoplane BroTzeEN. These
two forms differ in the periphery and the aperture. Alabamina dorsoplana
has a bluntly acute and. Gyroidina globosa has a rounded periphery. Alaba-
mina dorsoplana has an aperture in two parts and Gyrmdzm globosa has
an aperture sht-shaped but often the last ohamber is. broken so that .this
characteristic is lacking. - ) , N

‘Subfamily Rotoliinae.
EPONIDES MoNTFORT 1808,

Test trochoid, usually biconvex, umbilical area closed, but not typically with a
plug; wall calcareoms, perforate; aperture a low opening betweaen/ the perlphery and
umbilical area, usually well away from the peripheral margin.- .

Eponides beisseli Scrusrsma, pl. 8, fig. 14.

Rotalia sp. BesseL 1891, p. 73, pl 14, fig. 20—24.
Epistomina partschiana not D’ORBIGNY (pars) W. A. Visser 1937, p. 88.
Eponides beisseli Scmyrsma 1946, p. 84, pl. 4, fig. 13.

- Test round, biconvex, the dorsal side generally more flattened than the
ventral side; no umbilicus. - o
Perlphery subacute, lobate.
Chambers distinet on the ventral side, 6—7 in number, tnangular on
the dorsal side: only those of the lastwhorl visible, 6—7 in number longer
than high. Inner whorls invisible owing to a sort of knob. :
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. Sutures slightly depressed and straight on the ventral s1de obhque and
slightly eurved, not depressed on the dorsal gide. | ,
' Wall very smooth, mostly of a red-brown eolour.
Diameter: 0,48—0,74 mm.
Height: 0,33—0,44 mm.
Oceurrence: Germany: Upper . Cretaceous, Aachen.
Holland : Hervian and Maestrichtian (Ma), South-Limburg.

Remarks: The Epistomina partschiana described by W. A. Visser (1937)
is not this species because these forms lack the distinet umbilical knob and
the secundary apertures along the periphery, which are charactemstlc of
Epistomina partschiana.

The forms of this species, mentioned by him out of the Ma and Mb,
are Eponides beissels.

_ The forms of this- species, mentioned by him out of the Me and Md,
are for the greater part Pseudoparrella minisae, but I have also seen Epo-
nides hemisphaerica, Operculina labanae and Planuling tenuissima.

Eponides carpenteri (Rruss), pl 5, fig. 12
Rotalia carpenteri Revss 1863, p. 94, pl. 13, fig. 6.

Test round, ventral side more convex than dorsal s1de, umblllcal area,
covered with a distinet plug. ‘

Periphery acute, sometimes keeled.

Chambers, When well - preserved, dlstlnct on both sudes, about two coﬂs
about 12 chambers in the last coil.

Sutures, when well preserved, dlstmct radial .on both sides, shghtly
curved on the dorsal side. Both sides remarkably alike at first s1ght only
by thorough investigation does the difference become evident. This is the
most characteristic quahty of thls species, but often concealed by poor
preservation. . . :

‘Wall smooth.

Diameter: 0,26—0,91 mm.
Thickness: 0,13—0,44 mm.
Occurrence: England: Gault.
Holland : Maestrichtian (Me—Md), South-Limburg.

Remarks: Revss (1863) deseribes this species from the Gault of Eng-
land Descrlptlon and figures agree very well with my specimens, but- the
preservation is usually a very poor one, so mlstakes in determination are
not out of question. .

Eponides hemisphaerica (Reuss), pl. 6, fig 1

Rotalia hemisphaerica Reuss 1862, p. 314, pl. 2, fig. 5.
Cibicides involuta (not Reuss) Horker 1949 (pars), P 2125,

fig. 21 H, J,'K, M; N, O, P, R.
Cibicides hemisphaerice . (Reuss) Brorzen 1940, p. 26

Test round, blconvex sometimes the ventral side more or less flattened
to concave, umbilical area covered by a. distinet plug :

Perlphery subacute.

Chambers distinet on both sides, sometimes the last four only distinct
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on both sides. On the spiral side the last whorl visible, the earlier whorls
indistinet. The umbilical side covered by small knobs of secondary s.heI]
material, not always in the same quantity. .

Sutures, when distinet, curved on the splral sule depressed and curved
on the umbilical side. :

Wall smooth on the spiral side, coa.rsely perforate and ornamented w1th
sometimes many, sometimes few knobs of ' secondary shell materlal on the
umbilical side. o ; g

Diameter: 0,6—1,3 mm.
Thickness: 0,37—0,52 mm.

Occurrence: Sweden, Daman Oresund
Holland : Maestrichtian (Md), South- leburg

Remarks: Horker (1949) collects the following 3 species

Rotalia polyraphes REUSS

Rotalia involuta ReuUss

Rotalia hemisphaerica REUss.

He calls them Cibicides involuta. According to him R. involufe is smaller.
than R. hemisphaerica and is therefore the young specimen. R. polyraphes
has about the same dimensions as R.'involute, but lacks the development of
secondary chalk on the ventral side through the influence of shallow water..

According to my measurements Cibicides involuta and Eponides hemi-
sphaerica have the same dimensions, C. involuie is somewhat smaller. There-
fore E. hemisphaerica cannot be the young of C. involuta.

Moreover C. involuta has a flattened dorsal side (E. hemisphaerica con-
vex) and a convex ventral side (E. hemisphaerice a flattened to concave one).
The periphery of C. involute is more rounded and the aperture of C. involuia
is placed at the periphery, whereas E. hemisphaerica has an aperture between:
the periphery and the umbilicus. ~ -

Cibicides polyraphes is a very small spec1es, much smaller than C. in-
voluta and E. hemisphaerica, with many more chambers in the last whorl
and without the subacute periphery of E. hemisphaerica and C. involuta.
Both sides are mearly equally convex. Therefore the third form, combined
by Horkes with C. involuta and E. hemisphaerica, cannot be C. polyraphes.
He means the species Gavelinelle pertusa, found in the Maestrichtian of
South-Limburg, perhaps.

For all these reasons I cannot agree with HoOFKER’s argumentation about
these species. I am fortified in this opinion by the last manuseript?!) of
Horker, where he describes a new species Alabaming cretacea from the
Maestrichtian of South-Limburg. On comparing the figures in this manuseript
no. 26a, 26b and 26c¢ with his figure 12, K, J, and R of Cibicides involuta
in- his publication of 1949, it is clear that these species are the same viz.
Eponides hemisphaerica.

ROTALIA LAMARCK 1804,

Test trochoid, usually biconvex, umbilical area closed, usually with a conical plug
of clear shell materml sutures usually limbate dorsally, ventrally deeply depressed, often
ornamented along the sldes ; wall caleareous, perforate, often double, with a canal system,
aperture on the ventral side between the periphery and umblhcal area.

1) See ‘note, page 208,
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The genotype "of Rotalia is Rotalia trochoidiformis LAMARCK, quite
different from “Rotalia beccaris”, the form, after which, according to
MAcFADYEN (1940), all other “Rotalia” have been called Rotalia, The ori-
ginal genus-name of “Rotelia” beccarti is *Streblus” " beccarii. Therefore
MAcrapYEN (1940) maintains that we should abandon the genus-name Rotalia
for all such forms agreeing with Rotalia beccari and eall them Sireblus.

Though agreeing wholly with these views I adhere to CusaMan’s Classi-.
fication - (1948) as stated on page 210, in order not to 1ncrease the pre-
vailing confusion. -

Rotalia tuberculifera Reuss, pl. 5, fig. 14, pl. 10, f1g 9, 10.

Rotalia tuberculzfem Reuss 1862, p. 313, pl. 2, fig. 2.
" EGGER 1899 p. 162 plL 19 fig. 19—21,
Van RAADSHOVEN 1940 p. 12

Nonion tuberculifera (Reuss) Horker 1949, p. 26, fig. 14.

Test round, both sides slightly convex, the ventral side more than the
dorsal side, ventral side provided with a central plug.

Pemphery acute, lobate, sometimes provided with broken spmes

Chambers only dlstmct on the ventral side, about 9 visible.

Sutures depressed on the ventral side, radial, indistinct and curved on
the dorsal side.

. Wall ornamented with many knobs on both mdes, large in the centre,
smaller to the periphery, arranged in remarkable rows.

Thin-section :

Horizontal: 83—4 whorls, 24—27 chambers. The initial chamber is larger
than the second. - After this second chamber the chambers mcrease gradually
in size as added. - -

. Diameter of the 1n1t1a1 chamber about 0, 03 mm, of the second chamber
002 mm,

Between the septa there is a narrow distinet canal -one stolon at the
margin of the earlier whorl,

Vertical : trochoid structure of the coﬂs pillars, ending in the knobs of
the surface on both sides, many pores in the wall, a canal-system is not
distinet, but the thin-sections are poor because the specimens are difficult
to grmd owing to their fragility. ‘ -

Diameter: 0,22—0,82 mm.
Thickness: 0,11—0,37 mm.

Occurrence: Germany: Upper Senonian, Oberbayerische Alpen.
Holland : Maestrichtian (Mb—Md), South-Limburg.

. Remarks: The aperture of this form is very nedar the periphery, but
never at the periphery as Horker (1949) describes. Neither is this species
symmetrically biconvex and planispiral as Horker deseribes. The dorsal side
is always more flattened than the ventral side. The inner whorls on the
dorsal side are covered by the knobs of the ornamentation, but in vertical
section the trochoid structure is distinet. The chambers of the last whorl are
only distinet on the ventral side.

These characteristics point to Rotalia and not to Nomon. ‘
It is apparent from his manuseript?) that Horker does not agree with

') Bee note, page 208.
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himself later on, because he changes the genus-name of this form in Parrella
for several, according to him, typical Parrella characteristics:

© “It is not a Streblus (formerly Rotalia) because the pores are less dense-
ly placed than they are there, because there is an irregular cana.l-system
on the ventral side, because the chambers are provided with a spine at the
periphery and because the aperture is not a ventral split, but, a ventral and
hook-shaped opening.”

“Several of these oharacterlstlcs” (which HOF’KER. does not say) pomt
to. Parrella. According to Cuseman’s Classification (1948) the only Parrella-
characteristic is the aperture, mentioned by Horker, but never found by me.

I found an interseptal eanal-system only and the aperture is a ventral
split, which sometimes approaches the periphery. The pore-density and the
spine at each chamber are species-, not genus-characteristics, so that in my
opinion there is no objection to the genus-name Rotalia.

FAMILY CALCARINIDAE.
SIDEROLITES LAMARCK 1801

Test with the earliest stages trochoid especially in the microspheric form, not
planispiral, later becoming loosly planispiral with secondary shell material between the
whorls; periphery with spinose prOJectlons mostly in & smgle plane; wall ecalcareous,
perforate with pillars in some species endlng at the surface in raised bosses; aperture
in the adult consisting of rounded openings in the chamber wall : '

Siderolites calcitrapoides Lamarck, pl. 7, fig. 16, pl. 10, fig. 4, 5.

Siderolite calcitrapoide LaMarck: Fausas Samnt Fonp 1799, p. 134, pl. 34,
: fig. 5—12. .
Calcarma colcitrapoides (LaMArck) Reuss 1862 p- 315, pl. 4, fig. 1—4
Ecorr 1899, p. 167, pl 17, flg 18, 38. °
UMBGROVE 1925 p. 117.
Horker 1926, p. 14—17, fig. 1—9, 13.
Calcarina calmtmpmdes (LaMARCK) var. laevigata REUsS 1862, p. 315, pl. 4,
fig. 5.
Siderolites calcitrapoides. LAMARCK : OSIMO 1907, p. 280, fig. 3, 4, 6 10,
16, 17.
Arnt 1932 p. 214, 217, 218, pl.- 2.
PFrENDER 1934 p. 225, 226,
C. Renz 1936, p. 43 and following pages, pl. 19,
fig. 2—4, pl. 10 [fig. 2.
0. Renz 1936 p. 330.
O. Renz 1936, p. 547, and following pages, pl.
31, fig. 2, 3, pl. 32, fig. 3—4, pl. 33, fig. 4.
W. A, Visser 1937, p. 96, 97.
Boru1 1944, p. 241
ScHLIFSMA 1946 p. 105, pl 8, flg 1—3 pl. 10,
fig. 1—5.
Baculogypsina calcitrapoides (Lamarck) Horker 1949, p. 26, fig. 16——17
Siderolites denticulatus DouviLLé 1907, p. 598, pl. 18 fig. 6—8

~ Test biconvex to subglobular, provided- “with spines, usually arranged in
one plane around the periphery, sometimes irregularly dlspersed over the sur-
face. Usually four in number, but. there are also specimens with three or
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‘more than four spines, up to nine. Sometimgs the spines are long and thin,
sometimes short and thick, sometlmw the spines have been joined to eaeh-
other by a thin border. - . - ;

Chambers and sutures invisible at the outside. .

Wall ornamented with knobs, dispersed over the whole surface.

The spines are ornamented Wlth smaller knobs and longitudinal ribs.

Thin section:

-Horizontal : planispiral, 2—3 whorls, in each an inereasing number of
chambers, gradually increasing in size as added. Between the whorls seeond-
ary shell material. The spines begin like pillars nearly in the centre. In the
spines and in the walls of the chambers a complicated eanal-system.

Initial ehamber varies in diameter from 0,06-—0,08 mm; and from 0,1—
0,11 mm.. The spine number has no influence on the size of the initial
chamber. A large initial chamber is followed by a smaller number of chambers
(17—21), a smaller initial chamber is followed by a greater number of
chambers (18—26).

Vertical: the latter whorls are distinetly plamsp1ra1 Pillars are some-
times present, extending from the centre to the surface. s

Diameter of th/e whole test ‘kw1thout spines: 0,24—1,4 mm.

Occurrence: Germany: Upper Cretaceous, Oberbayerische Alpen.
Switzerland: Upper Cretaceous, Helvetian Nappes, Bielersee.
Italy: Upper Cretaceous, Appenines.
Greece: Upper Cretaceous Leukas.
Holland: Maestrichtian (upper part of Mb—-Md), South-
Limburg. \

, Remarks: This form is described in detail by many authers (REUS 1862,
Osmio 1907, Horker 1926 and 1949, Arny 1932).

HOFKER does not agree with the opinion that the genus-name is Stdero-
lites. In 1926 he calls it Calcarina, but acecording to CusmmaN’s Classification
(1948) Calcarina is trochoid thrbughout and not plamsplra,l in later stages
(as Siderolites is). Horker in 1949 reconsiders his views and calls this form
Baculogypsma

Accordlng to him 1t has Calcarina- and Baculogypsma-charactenstlcs, but
as some specimens show the outgrowth of wild-growing chambers, characteristie
of Baculogypsina, he prefers the genus-name Baculogypsina. .

He does not use the name Siderolites, because some specles of this genus
helong to the Family Camerinidae and the Maestrichtian one is certainly not a
representative of this family..

Siderolites, indeed is not a representative of the Family Camerinidae,
but neither is this Maestrichtian form a Baculogypsina.

Calcaring is trochoid throughout, Baculogypsina has an outgrowth of
secondary chambers, two characteristics,- which are lacking in the form above
described, according to my researches.

The correct genus-name for this species is Siderolifes on account of the
loosely planispiral test and the pillars, a fact upon which also Osmo (1907)
and, ArNt (1932) agree.

In his description of 1949 Horker tries to demonstrate that the number
of spines is an indication of the generation of the species. Increase of spines
indicates decrease in size of initial chamber. He gives the following table:
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Number of spines .  Average diameter " Number of .
: o S measured speclmens
-3 110 1
4 100 - - 6
"5 -8 3.
T . 65 1

The measurements are the same as found by me. Aocording to HoOFKER'S
figure 15 (1949) the megalospheric generatlon has 2—7 spines, the micro-
spheric generation has more than 6 spines, but he gives no measurements for
the initial chambers. As I did not find a microspheric form I cannot uphold
this last assertion nor can I disprove it. - .

Horker explains this relation by the fact that the spines 'begm in the
centre of the test near the initial chamber and that they are dependent on
the number of chambers in the first coil. Two or three chambers are en-
closed by two suceessive spines. When the number of chambers between two
spines increases in later coils a new spine begins. Such a spine is not an
indication of the size of the initial chamber Therefore, according to HorkEer
a section is always needed to show the real situation. HoFkEr himself
notices here that it is impossible to recognize the generatlon by the number
of spines, which he tried to.-demonstrate. :

-+ This also explains my results: no relation between the size of the initial
chamber -and the number of spmes there are indeed 2—3 chambels between
two spines and usually the spines begin in the centre.

I agree with Horkrr (1949) that Siderolites calcitrapoides var. laevigala
and Siderolites denticulatus DouviLLé are synonymous with Stderolites calci-
trapmdes 8. denticulatus is the form with a broad border between the
spines, 8. calcitrapoides var. laevigata has a smooth wall. There are many
transitions between ornamented and rather smooth forms as well as between
spined and ‘bordered forms. Therefore there is no reason to separate these
twg forms from 8. calcitrapoides.

FAMILY CYMBALOPORIDAE.
CYMBALOPORA VoN HaceENOW 1851,

Test low, conical, in the early stages trochoid; dorsal side of chambers extending
over and covering the earlier ones, later chambers arranged in alternating horizontal
peries, on the ventral side not meeting at the centre, leaving an open umbilicus; wall
of the early portion agglutinated with quartz grains and calcareous fragments and with
& caleareous cement over a coarsely perforate thick, chitinous base; apertures in the
young ventral, single, in the adult cha.mbers along the smdes and the mner end, often
open into the umblhcus.

Cymbalopora radiata Von Haeenow, pl. 9, fig. 1.

Cymbalopora radiata VoN HacExow 1851, p. 104, pl. 12, fig. 18.
Horker 1931, p. 126 7 textflg
W. A, Visser 1937, p. 96.
Van RaspsHovEN 1940, p. 12
-ScHgFsmMa 1946, p. 90.

' Test round, dorsal side conic, ventral ‘side flattened, prov1ded W1th a
wide and deep ‘umbilicus, ‘ / . .
Periphery acute.



278

Chambers numerous, only the last whorl is visible on the umbilical side,
the apertures of the earlier chambers are all visible in the deep umbilicus.

Sutures only visible on the umbilical side, depressed, radiate.

Wall on the dorsal side rough, somewhat agglutinant.-

Diameter: 1,37—0,37 mm.
Height: 0,4—0,15 mm.

‘Occurrence: Holland: Hervian and Maestrichtian (Mc—Md), South~L1m-
burg. S -

FAMILY CASSIDULINIDAE.

Subfamily Ceratobuliminae.
PSEUDOPARRELLA CusHMAN & VAN Dam 1948,

Test trochoid, close coiled, all chambers visible dorsally, only those of the last-
formed whorl from the ventral side, very slightly if at all umbilicate; sutures on the
dorsal side oblique, ventrally nearly radial; wall calcareous, perforate, aperture on the
ventral side of the peripheral fwe, somewhat loopshaped, elongate, nearly parallel to the
plane of coiling. . .

Pseudoparrella limburgensis sp. n., pl. 7, fig. 10.

Test round, dorsal side flattened or slightly convex, ventral side strongly
convex, nearly conic, umbilical area filled with clear shell material. -

Periphery subacute.

Chambers indistinet due to poor preservatlon, 7-—-8 in the last whorl,
gradually increasing in size as added, 2—3 whorls, chambers slightly obhque
on the dorsal side. -

Sutures indistinet, not depressed, radlal on the ventral side, slightly
oblique on the dorsal mde . .

Wall smooth.

Diameter: 0,37—0,6 mm,

Height: 0,22—-0,41 mm.

Holotype: No. 18861 in the eollection of the “Ruksmuseum van. Geologie
en Mineralogie” at Leiden.

Type-locality : Sint Pietersherg, B 19 (Md)

Occurrence : Mec—Md.

Remarks: Van RaaosHoveN (1940) describes this species as Eponides
nanus, described by Reuss from the Tertiary of Austria in 1850 (ELis &
Messiva Catalogue), but Eponides manus has a more acute periphery, a bi-
convex test and an aperture, differing from the Pseudoperrella-aperture of
this new species.

-

Pseudoparrelella meeterenae sp. n., pl. 7, fig. 9.

Test oval to pentagonal, compressed; ventral side somewhat mere than
the dorsal side. Ventral side provided with a very small umbilicus.

Periphery subacute.

Chambers distinet on both sides. Ventral side: 5 vmble, dorsal side:
about 2 whorls of very oblique ehambers, gradually increasing in size as added.

Sutures distinet; on the ventral side slightly depressed and eurved, on
the dorsal side obhque and curved. - A

Wall very smooth clear and distinetly perforate.
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Diameter: 0,44—0,22 mm.
Height: 0,1—0,07 mm.

. Holotype: No. 18862 in the ‘collection of the “Ruksmuseum van Geologle
en Mineralogie” at Leiden.
Type-locality : Sint Pietersberg B 23 (Md)
Occurrence : Mb—Md.

Remarks: This species is smaller than Pseudoparrells minisae sp. n.; the
chambers are arranged more obliquely. The specimens are well preserved.

The new form resembles Pseudoparrells cretae (FmNuay) and Pseudo-
parrella ripleyensis SANDIGDE. On account of the differences (P. cretae and
P. ripleyensis are more biconvex and have a less acute periphery) this must
be a new one.

I have called it Pseudoparrells meeterenae in honour of my friend and
fellow-student Miss G. S. WESTEROUEN VAN MEETEREN, Who has been a great
help to me, .

Pseudoparrella minisae ép. n., pl. 7, fig. 8.

Test round, ventral side more convex than the dorsal side. Dorsal side
sometimes flattened no umbilicus. ' \

Periphery acute to keeled, sometimes lobate. '

Chambers when well preserved, distinet on both sides, 8—10 in the last
whorl, about 2 whorls, gradually increasing in size as a.dded

Sutures when well preserved distinet, limbate, radial and slightly curved
on the ven:tral side, ending in a clear umbona.l area in the centre, strongly
oblique on the dorsal side. :

Wall very smooth.

Diameter: 0,3—1,00 mm,
Height: 0,15—0,556 mm.

Holotype: No. 18863 in the collectlon of the “Rnksmuseum 'va.m Geologle
en Mineralogie” ‘at Leiden.

Type-locality : Geulhem, G 17 (Md)

Occurrence: Mec—Md.

Remarks: This species resembles somewhat the American Pseudoparrella
navaroana. described by Cusmman' (1938, CCLF, p. 66, pl. 11, fig.5). P. nave-
roana, however, has a distinet keel and its chambers .are less oblique than
the chambers of this new form,

I have given it the name Pseudoparrella mimisae in honour of Mrs. Dr
W. A, E. Mints—vAN pE GEYN, the keeper of the “Natuurhistorisch Museum”
at Maastricht, who has rendered me great servwes in collectmg my material
and pubhshmg this research.

ALABAMINA TourMiN 1941,

Test trochiform, usually biconvex, umbilical area closed, periphery bluntly acute
or narrowly rounded; all' chambers visible from the dorsal sxde only; dorsal sutures
oblique, straight or very curved, ventral sutures radiate, straight or slightly curved;
wall caleareous, finely perforate, aperture & long narrow opening on the ventral mde
along the base of the septal face, with supplementary false aperture, consisting of a
deep indentation of the wall of the septal face, which is parallel to the penphery on the
ventral side and carries no opening into the mtenor ‘of the chamber.
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Alabamina dorsoplana (Brorzex) Brorzen, pl. 7, fig. 7.

Eponides dorsoplane BrorzEn 1940, p. 31, fig. 8: 2.

Eponidoides dorsoplana (BRrOTZEN) BROTZ'EN 1942, p. 38, f1g 12: 6.

Alabamina dorsoplana (BRJOFI‘ZEN) Brorzen 1948, p. 102 pl. 16, fig."3,
. textfig. 25—27

Test round to oval, biconvex, the umbilical 81de more convex than the
spiral one. The umblllcal area closed C :
‘ Periphery bluntly acute, lobate.

Chambers distinet on both sides. - Umbilical” side: about 7 :in number,
triangular, very gradually increasing in size as added. Spiral side: about
3 marrow whorls, only the chambers of the last whorl distinet, oblique. .

Sutures: shghtly depressed, straight and very obhque on the sp1ra1 side,
slightly curved on the umbxhcal side.” _

‘Wall smooth. '

Diameter: 0,3—0,55 mm.

Thickness: 0,15—0,3 mm.

Occurrence: Sweden: Maestrichtian and Danian, Oresund.
Holland : Maestrlehtlan (upper part of Mb——-Md), South-
~ Limburg. R "

N

FAMILY CHILOSTOMELLIDAE.
Subfamily - Allomorphininae.
ALLOMORPHINA REevuss 1850,

Test trochoid, adult with usually three chambers in 8 coil, chambers inflated and
enlarging rapidly as added, often very involute; wall caleareous, perforate; aperture an
elongate arched opening, below the border of the last-formed chamber on the ventral
side, sometimes with a slight lip. . : ) _—

Allomorphina trigona Reuss, plx2, fig. 20,

Allomorphina cretacea Franke 1925, p. 28, pl. 2, fig. 26.
Allomorphing trigona Reuss 1850 (Errss & Messmva Catalogue).
Brapy 1884, p 438, pl. 55, fig. 24—26.
Franke 1928 139
GLAESSNER 1936 p. 111
W. A. Visser 1937 p. 97.
ScHUFsMA 1946, p." 90. -

Test subglobular, somewhat cone-shaped with a very blunted top and a
triangular base. This base has 2 rounded angles and one acummate, formed
by the initial part.. _

Chambers distinet, about 9 visible in 3 Whor]s very rapldly inereasing
in size as added. The last chambers forms nearly half the test.

Sutures distinet, depressed

‘Wall smooth.

Aperture covered by a small narrow Iip.

Height: 0,63—0,13 mm.

Breadth: 0,55—0,26 mm.

Thickness: 0,44—0,22 mm.
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Occurrence: Germany: Upper Cretaceous, N.W. part.
Holland : Maestrichtian (Ma—DMd), South-Limbu;'g.

QUADRIMORPHINA FmnrAY 1939,
Test similar to Alomorphina, but with four chambers to the whorl

Quadrimorphina allomorphinoides (Reuss) Finray, pl. 1, fig. 16.

Valvuling allomorphinoides Reuss 1860, 223, pl. 11, fig. 6.
Discorbina allomorphinoides (REUSS) FR.ANKE 1925, p. 91 pl. 8, fig. 11.
Franke 1928, p. 189, pl 18 fig. 7.
Valvulineria allomorphinoides (REUSS) WH]TE 1928 p. 304 pl. 41, fig. 8.
Cusaman 1931 (CCLF), p. 43, pl. 6, figa 2.
Brorzen 1936, p. 153, pl 11, fig. 1 text-
fig, 56,
CusaMaN® & HEDBERG 1941 (CCLF), p. 96,
- pl. 23, fig. 9. -
Scayrsma 1946, p. 89.
Cusavan 1946, p. 138, pl. 57, flg 6, 7.
Quadrimorphina allomrphmmdes (REUSS) CUSHMAN & TODD 1949 (CCLF),
p. 69, pl. 57, fig. 10—12.

Test broadly oval, subglobular, the apertural side flattened to concave..

Chambers distinet, four visible- on the apertural face, three visible on
the opposne side, ra.pldly increasing in size as added. The last chamber
occupies nearly half the test..

Sutures distinet, slightly depressed.

Wall smooth..

Length: 0,28 mm.

Breadth: 0,24 mm.

Thickness: 0,22 mm.

Only two specimens out of one sample (G 8).
Occurrence: Germany: Upper Cretaceous, Westphalia..
Sweden: Lower Senonian, Eriksdal.
Holland: Hervian and Maestrichtian (Md), South-Limburg.
U.S.A.: Upper Cretaceous, Gulf Coast Region.
Mexico: Upper Cretaceous, Tampico Embankment.

'Remarks: This species is the genotype of Quadrimorphine Fmvray 1939.
Marie (1941, p. 230) describes a new genus, Gyromorphina, based on the
same species: Valvulineria allomorphinoides (Reuss). The difference between
these two genera is the chamber-nummer of one coil. Cusaman (Classification:
1948) describes 4 in one coil, Marie, however, more than 3 in one coil. If
these two genera after further research turn out to be the same, the name
Gyromorphzm must be abandoned because the name Quadrimorphina has
priority.

Subfamily § eabrookiinae.

CHILOSTOMELLINA CUSHMAN 1926,

Test composed of a few inflated chambers, the -last-formed almost completely
enveloping the preceding ones, and the chambers rapidly increasing in size as added;
well caleareous, thin, finely perforate; aperture small, crescentlform, the sides of the
chamber with a series of re-entrants at each side. .
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Chilostomellina senoniensis (Horker), pl. 2, fig. 23.

Sphaeroiding bulloides (not p’OrBiGNY) VAN RaspsHoveN- 1940, p. 12,
Pullenoides senoniensis HOFKER (manuseript?) ).

Test globular.

Chambers inflated, arranged in a nearly involute way, rapidly increasing
in size as added. The last chamber is very big and forms mnearly the half
test, clasping the last 3 or 4 chambers_and covering the preceding ones. In
consequence only 3—4 chambers are visible on the outside of the test.

Sutures distinct, depressed. The sutures of .the last chamber are pro-
vided with many small érescentiform. apertures, a main aperture is lacking.

Wall smooth, finely perforate.

Diameter: 0,3—0,63 mm,
Thickness: 0,36—0,53 mm.

Ocecurrence: Holland: M’a&trichﬁa.n (Me), South-Limburg.

Remarks: VAN RaapsHOVEN (1940) deseribed this species as Sphaeroidina
bulloides, but Sphaeroidina lacks the many apertures along the suture of the
last. chamber, therefore this species is not Sphaerotdina. :

It has, however, the characteristics of Chilostomellina. The number of
chambers is not to be determined, because the inner whorls are invisible and
my number of specimens is too scanty (four) for grinding. Through a gap
in the test of one specimen more chambers are visible, but I cannot count them.

In his manuscript®) Horker gives this species a new genus-name:
Pullenoides. He compares it with Chilostomelling, Pullenia, Candeina and
Sphaeroidina. With all these genera his Pullenoides has some characteristics
in common. According to Horker the following ones:

“Pullenia: The first chambers are arranged in a somewhat irregular
spiral, later the arrangement is planispiral.

Candeine: The aperture is multiple, many of them along the sutures of
the last chamber (but a great difference is, according to me, the fact that
Candeina is trochoid with all chambers visible at one side).

Sphaeroidina: The ¢hambers are not arranged in a single plane, but
irregularly, similar to the arrangement of the first chambers of Horker’s
Pullenoides. '

Chilostomellina: The aperture is multiple and the arrangement of the

chambers is planospiral.” , ) ) . ‘
. - Horker distinguishes 3 generations, and gives some sections of these.
As already stated, I have not made thin-sections, because my material is too
scanty. Therefore I cannot prove his statements and I cannot reject his new
genus, but on considering the characteristics found by me and the charac-
teristics given by CusaMAN (Classification, 1948) I prefer to call this species
Chilostomellina, '

PULLENTA ParRKER & JONES 1862,
" Test in the adult plan‘ispiral, close coiled; chambers completely involute, a few

making up the coil; wall calcareous, perforate; aperture an elongate grescentic opening,
at the inner margin of the last-formed ¢hamber. .

1) See note, page 208,
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Pullenia quaternaria (Reuss), pl. 2, fig. 21.

Nonioning quoternarie Reuvss 1851 (Erris & Messiva Catalogue).
Pullenia quinquelobe Franke 1928, p. 194, pl 18, fig. 13
Pullenia quaternaria (REUSS) CUSHMAN 1936 (CGI:F),

Cusaman & Toop 1943 (CCLF), p. 2 pl 1 fig. 1—4.
Pullenia sphaeroides (p’OmrBIGNY) VAN Raapsmoven 1940, p. 12,

Test round, slightly compressed on both s1des, apertura.l face about a third
of the whole heLght of the test..

Periphery rounded.

Chambers distinet, 5 in number in the last Whorl broad, triangular,
gradually increasing in size as added. . . . /

Sutures distinet, depressed. '

Wall very smooth.

Diameter: 0,26—0,41 mm.
Thickness: 0,15-—0,26 mm.

Occurrence Germany: Upper Cretaceous, N.-W. part.
~  Holland: Maestrlchtlan (upper part Mb—Md), South le-
burg.

Remarks:. CusaMaNn & Topp (1943) give an extensive description of the
species belonging to the genus Pullenta. According to them there are four
‘Upper Cretaceous species of Europe, each dlffermg very little from the other,
namely Puyllenia quaternaria, Pullenia eggert, Pullenia marssoni and Pullema
reussi.

The dimensions are nearly the same: respectively: 0,28—0,52 mm, 0,45—
0,52 mm, 0,48—0,55 mm and 0,25—0,5 mm. _ .

The number of chambers is nearly the same: respectively: 5, 4, 5, 4 to 5.

The test is slightly compressed or subspherlcal the sutures are slightly
or very slightly depressed

The only difference is the ratio of length to thickness of the test (A)
and the ratio of height of the apertural face to the height of the last
chamber (B). ,

A is for P. quaternaria 1:138 to 1:1,70

for P. eggeri 1:11 to 1:1,15

for P.-marssoni 1:13 to1:145

for P. reussi ‘1:1,1 to 1:1,38.
B is for P. quaternaria 1:3

for P. eggeri 1:2

‘for P. marssoni 1:3

for P. reusst 1:2)5.

Therefore I can distinguish two compr%sed forms (P. qualernaria and
P. marssoni) and two spherical ones (P. eggeri and P. reusst).

The compressed ones have always 5 chambers and differ only a httle
bit in dimension.

The spherical ones have 4 or 4 to 5 chambers a.nd differ a,lso a little b1t
in dimension.

I can distinguish in my material also a few spherical specimens bemdes
many compressed ones. The compressed forms have 5 ehambers, ratios and
dimensions are according to the ranges given by CUSHMAN & Topp for
P. gquaternario and P. marssomi. ‘
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The spherical forms have 4 chambers and a fifth half covered by the
last chamber, a cha.racterlstlc for P. reusst. Also the ratios and dimensions
are in accordance.

I prefer for the compressed form, described above the name P. guater-
narie, because CusamaNn, & Topp descnbe P. marssons as larger and less com-
pressed than P, quaternama,, characterlstlcs, whlch are not apparent from the
dimensions and the ratios.

I prefer for the. spherical form, descnbed hereafter the name P. reusst,
because CuseMaN & Topp have given as its characteristic the fifth chamber,
nearly covered by the last, and because the Limburg form lacks the large
last chamber, which is a characteristic of P. eggeri as given by the same

authors. This last characteristic, however, is not evident from the figures.
In spite of the article of CusaMan & Toop it is difficult to be certain, that
we are dealing with these species, because the differences between them are
very small.
‘ Franke (1928). comblnes the species Pullema sphaerozdes D’ORBIGNY and
Pullenia quaternaria REUss in one species, which he calls P. sphaeroides.
According to him this species is spherical and has 4 to 5 chambers. He
found a second form, called by him Pullenia quinqueloba, which is ecompressed
and has 5 chambers. I suppose, that he had the same two species as found
by me in the Limburg Cretaceous, but FrRANKE gives them other species-names.

Pullenia reussi Cusaman & Toop, pl. 2, fig. 22.

Pullenia reussi CusamaNn & Toop 1943 (CCLF), p. 4, pl. 1, fig. 10—13.
Pullema sphaeroides p’OrBIGNY: EcceEr 1899, p 174 pl. 21 fig. 27—28.
Franke 1925, p. 93, p]. , Tig. 17.
Franke 1928, p. 193 pl. 18,‘f1g 12.

Test round, subsphencal The apertural face is about half the helght of
the whole test. N ,
Periphery rounded.
Chambers distinet, four visible, a fifth is partly covered by the last
chamber. They are broad, triangular, gradually mcreasmg in size as added.
Sutures distinet, radlal depressed.
‘Wall smooth.

Diameter: 0,22—0,55 mm.,
Thickness: 0,18—0,41 mm.

Occurrence: Germany: Upper - Cretaceous, N.W. part; Oberbayerische
- : Alpen.

' Holland: Maestrichtian (upper part Mb—-Md), South L1m-
burg.

Remarks: See for remarks: those of Pullema quatemma

FAMILY GLOBIGERINIDAE. -
Subfamily Globigerininae.
GLOBIGERINA Dp’ORBIGNY 1826, -

Test trochoid throughout, umbilicate; chambers in the young especially of the
microspheric form in a flattened trochoid form like Diseorbis, usually smooth and the
wall thin, later chambers globular, wall calcareous, thick and eancellated, in well-preser-
ved, especially pelagic specimens, clothed with long, slender spines coming from the
angles of the cancellated surface areas, the base of such areas W1th pores of bhe wall;
aperture large, opening into the umbilicus.

~
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Globigerina bulloides p’Orsieny, pl. 6, fig. 15.

Globigering bulloides p’OreioNy 1825 (Euus & Messiva Catalogue).
" FEccrr 1899, p. 170, pl. 21, fig. 5—T.
Escer 1910, p. 120, pl. 4, flg 12,
For more references vide ErLis & M_ESS[NA Catalogue

" Test oval, biconvex, ventral side provided with an open umbilicus, into

which the aperture debouehes

Periphery strongly rounded.
Chambers inflated, four in the last whorl, about two whorls, rapldly in-

creasing in size as' added.

Sutures distinet,. very depressed straight.
‘Wall rough owing to the coarse perforation.

Only two specimens.
Diameter: 0,26 and 0,3 mm.
Thickness: 0,15 and 0,22 mm.

Opcurrence- Germany: Upper Cretaceous, Oberbayerlsche Alpen and
.. .. Regensburg.
Holland Maestrichtian (Md), South-Limburg.
For further occurrence vide Eriis & Messiva Catalogue.

GLOBIGERINELLA CusHMAN 1927.

- Test trochoid in the young, &t least in the microspherie form, later planispiral;

aperture single, large, openmg into the umbilicus in the young, in the adult medlan fine
spines covering the test in well-preserved spemmens .. .

Globigerinella aspera (EmrExBERG), pl. 8, fig. 15.

Planerostomum asperum Eprenpere 1854 (Erizs & Messmva Catalogue).
Rotalia aspera (EHrENBERG) BEmsen 1891, p. 73, pl. 14, fif. 1—6.
Glohigering aspera (EHRENBERG) EGGER 1899 p. 170 pl. 21, flg 18—20.
FraNkE 1928, p 192, pl 18 fig. 10.
Marte 1937, 265. o
Globigerinella aspera (EHRENBERG) Carman 1929, p . 815, pl. 34, fig. 6.
Cusaman 1931 (CCLF), p. 44 pl. 6, fig. 5.
CusmMan 1932, p. 342.
Brorzexn 1936, p. 170, pl. 13, fig. 2, textflg 62.
Marie 1941, p. 235, pl 36, flg 336
SCHUI«'SMA1946 p. 94, pl 6 fig. 8.
Globzgennella voluta (not Wm'rE) SANDIGDE 1932 p. 284, pl. 44, fig. 1, 2.

Test oval, provided with a wide umbilicus on both sides.
Penphery broadly rounded.
Chambers distinct on both sides, 14 in number, rapidly mcreasmg in size

as added, 2145 whorl. Last chambers very mﬂated.

Sutur& distinet, straight, depressed.
‘Wall rough.

Diameter: 0,15—0,3 mm.
Thickness: 0,06—0,15 mm.
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Occurrence Gernllﬁny Upper Cretaceous, N.W. part, Oberbayensehe
pen. .
France: Craie Blanche, Basm of Paris.
Sweden : Lower Senonian, Eriksdal.
Holland : Maestrichtian (Mb), South-Limburg.
U.S.A.: Upper Cretaceous, Annona, Wyoming.
Antigua: Upper Cretaceous.

FAMILY GLOBOROTALIIDAE.
GLOBOTRUNCANA CUSHMAN 1927,

Test trochoid in the young; chambers usually globose, rough and ecancellated, adult
usually much compresSed, dorsal and ventral sides either flat or convex, ventral side
sometimes slightly concave, penphery truncate, usually with a double keel on dorsal and
ventral sides; aperture ventral, in well—perserved specimens with & thm plate-like structure
over the umbilical area; apparently pelagic in part. .

Globotruncana marginata (Reuss) THALMANN, pl. 8, fig, 13. 4

Rosalina marginate REUss 1845 (ELrs & Messiwa Catalogue).
Globigerina marginata (Reuvss) Eecer 1899, p. 171, pl. 21, fig. 1214,
' FRANKE 1928 P. 192 plL 18 fig. 9.
Globotruncana cenaliculata var. veniricose (not WBI'I'E) PLUMMER 1931,
p. 199, pl. 13, fig. 10.
Globotruncana margmata (REUSS) THALMANN 1934 p. 414,
CuseMAN 1944 (CCLF), p. 15, pl. 3, fig. 9.
CusaMaN & DEADERICK 1944, p. 340 pl. 53,
fig. 29. )
CusmMaN 1946, p. 150, pl. 62, fig. 1, 2.
Rosalinella marginata (REUSS) ScHIJFSMA 1946 p. 97, pl. 17, fig. 10.

Test somewhat compressed, dorsal side more flattened than ventral side,
ventral side provided with a small deep umbilicus.

Periphery provided with an indistinet double keel.

Chambers distinet on both sides, slightly inflated, %peelally on the ventral
part, 5 in number-in the last whorl, gradually mcrea,smg in size as added,
2 whorls,

Sutures distinet, shghtly depressed obhque on the dorsal sude, strmght
-and radial on the ventra.l side. .

‘Wall rough.

Only three poorly preserved specimens with the following dimensions:
Diameter: 0,2—0,22 mm.
Thickness: 007—0 08 mm,

Occurrence: Germany: Gault and Senonian, N.W. part Oberbayerlsche
Alpen:
Holland: Hervian and Maestrichtian (Mb), South-leburg
U.S.A.: Upper Cretaceous,' Texas, Arkansas, Gulf Coast
Region.
Remarks: Marmk (1941) gives the genus of this form the new name
'Rosalinella, which is not .accepted by CusmaN in his Classification of 1948.
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FAMILY ANOMALINIDAE.
Subfamily Anomalininae.
ANOMALINA p’OrBIGNY 1826,

' Test in the young trochoid, adult often nearly involute dorsally as well as ventrally;
‘chambers added nearly in a p}a.msplral manner, the inner coils of the dorsal side often
,appea.nn:g as 'a central raised boss; wall calcareous, perforate; aperture in the young
ventral, in the adult becoming peripheral, at the base of the last-formed chamber in the
medmn line, sometimes with a boss of clear material over the umbilical regiom.

Anomalina complanata Reuss, pl. 5, fig. 15.

Anomalina complanate Reuss 1850 (Eurms & Messva Catalogue).
Eecer 1899, p. 153, pl. 18, fig. 1—3.
Frange 1928, p. 180, pl. 16, fig. 2.
Cusaman 1932, p. 343.
Famrion 1937, p. 201.

, HensoLdpr 1938, p. 359, 362.

Rosalina complanate (Reuss) Reuss 1860, p. 86, pl. 11, fig. 3.

Truncdtulina complanate (REUSS) FR.ANKE 1925 p- 84, pl- 17, fig. 10.

Cibicides complanate (Reuss) Brorzeny 1945, p. 55, pl. 2, fig. 4, 5.

Test round, compressed, ventral side convex, dorsa.l side flattened. Um-
blhcus filled up with shell material. .
Periphery acute, not keeled. |
Chambers numerous, gradually mcreasmg in size as added. On the
dorsal side 214 coil visible, 10—12 chambers in the last coil.
Sutures distinet, radlal on both sides, slightly curved, limbate.
Wall smooth, perforate.

Diameter: 0,17—0,48 mm.
Height: 0, 05—0 15 mm.

Occurrence:: Germany Upper Gretaceous, N.W. part, Oberbayerische
‘ - Alpen. a . o
Sweden:: Ma%trmhtlan Hollviken. i
Holland : Maestrlchtlan {(Mb—Md), South-Limburg.
U.S.A.: Annona Chalk.
Africa: Upper Cretaceous, Tanganjika Territorium.

Remarks: This species differs from Cibicides voliziana by its narrow,
small chambers, never inflated.

;-

Anomalina grosserugosa (GiiMBEL) BRA;;Y, pl. 6, fig. 2.

Truncatulina grosserugose GiimeL 1868 (Erims & Messmva Catalogue).
Anomalina grosserugosa (GiiMpeL) Brapy 1876, p. 673, pl. 94, fig. 4, 5.
Carsey 1926, p. 46, pl. 3, fig. 3.
Franke 1928, p. 182, pl. 17, fig. 1.
Cibicides grosserugose (GimMBeL) W.- A. Visser 1937, p. 96.

Test round, compressed, dorsal side slightly convex, inner whorl some-
times lower, sometimes higher than the last whorl.
, Ventral side convex to flattened, provided w1th a deep umbilicus some-
times filled up with shell material, ’ :
Periphery subacute to rounded.
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Chambers distinet, 8—10 in the last whor], gradually increasing in size
as added, 2—3 whorls. Last chambers inflated, especially on the ventral side.

Sutures indistinet, hmbate except those between the last chambers which
are slightly depressed

Wall nearly granulate owmg to the coarse perforatlon on both sides.

Diameéter: 0,33—0,48 mm.
Thickness: 0,19—0,3 mm.

Occurrence: Germany: Upper. and Lower Senonian, N.W. part. . _
Holland: Maestrichtian (upper part Mb upper part Md),
South-Limburg. T

PLANULINA » ’ORBIGNY 1826.

Test in the young»trochoi:d, adult much compressed; evolute; earlier chanibers visible
from both sides in the megalospheric form with the central aréa raised on the dorsal
side; wall calcareous, coarsely perfomte, a.perture at the base of the chamber at the
median line, . :

Planuling tenuissima (REeuss), pl. 6, fig. 3.

Truncatulina tenuissima Reuss 1862, p. 317, pl. 3, fig. 2.
Franke 1925, p. 86, pl. 7, fig. 11.
Franke 1928, p. 178, pl. 16, fig. 5.

Test oval, much compressed, dorsal side slightly convex, ventral side
flattened to concave, provided with a wide shallow umblhcus, exposmg the
inner whorls. . , :

Periphery acute.

Chambers numerous, 8—10 in the 1ast whorl, 2—3 whorls, rapidly in-
ereasing in size as added in the last Whorl The last chambers ‘with hps,
produced into the umbilicus.

Sutures distinct on the ventral side, radla.l and depressed Indlstlnct on
the dorsal side, not depressed, slightly obhque o

Wall coarse owing to the coarse perforation, looking like agglutmant

Diameter: 0,3—1,2 mm.
Thickness: 0, 07—0 13 mm.

Occurrence : Germany Upper Turoman, Pommeriana.
Holland : Maestrichtian (Me—Md), South-Limburg.

Planulina sp., pl. 7, fig. 15.

Test oval, slightly biconvex.

Perlphery acute, strongly lobate.

Chambers dlstlnct on both sndes, 8 on the ventral s1de 2 whor]s on the
,dorsal side, rapidly increasing in size as added. .

Sutures distinet, radiate, shghtly curved %pecmlly at the pemphery,
depressed.

Wall coarse owing to the coarse perforatlon

Diameter: 04 mm.
Thickness: 0,08 mm.

Only one specimens:

Holotype: No. 18865 in the collectlon of the “Ruksmuseum van Geologle
en Mineralogie” at Leiden. - ' ‘

Type-locality : Geulhem, G 11 (Md)’
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Subfamily Cibicidinae.

CIBICIDES MoNTFORT 1808,

"Test planoconvex, trochoid, usually attached by the flattened dorsal side; wall
caleareous, coarsely perforate; aperture peripheral, at the base of the chamber, sometimes
extending ventrally, but typically with a long slitlike extension dorsally between the
inner margin of the chamber and the previous whorl, nearly the length of the chamber.

Cibicides constrictus (Von Hacenow)' CUsﬁMAN pl. 6, fig. 5.

Rotalia constrictus VoN Hacenow 1842 (Buus & Messiva Catalogue)
Reuss 1860, p. 329, pl. 5, fig. 7.

Truncetuling constricta (Von HAGENOW) FRANKE 1925, p. 84, pl. 7, fig. 8.
Franke 1928, p. 178, pl. 16, fig. 13

Cibicides constricta (VoN HAGENOW) CUSH'MAN 1931 p.- 315, pl. 36, fig. 7.

Cibicides constrictus (VoN Hagevow) Cusuman 1946, p. 160, pl. 65, fig. 13.

Test round, planispiral, slightly biconvex, the innef ~whorls invisible,
covered by a plug of shell material on both mdw T

Periphery subacute:

Chambers numerous (about 12 in the last whorl) , very gradually in-
creasing in size as added.

Sutures distinet, slightly ecurved, deprwsed between the last chambers.

Wall smooth, fmely perforate.

Diameter: 0,26—0,55 mm.

Thickness: 0,17—0,13 ‘mm.

Ocecurrence: * Germany: Upper Senonian, N.W. part.
Holland: Maestrichtian (Me—Md), South-Limburg.
U.S.A.: Navarro, Saratoga Chalk, Arkansas Taylor marl
© Texas, “-

Cibicides excavata Brorzen, pl 6, fig. 6.

Truncatuling sp. BEISSEL 1891 p- 75, pl. 15, fig. 4—11.
Truncatulina beaumontiana (not D’ORBIGNY) FR.ANKE 1928, 'p. 176, pl 14,
fig. 6.
Cibicides excavata BROTZEN 1936, p. 189, pl. 13, fig. 7, B
Scusrsma 1946, p. 100, pl. 6, fig. 7. '

: Test oval, planoconvex, dorsal side flattened, provided with a dlstmct
umbilicus, ventral side convex, with a small umbilicus. .

Perlphery rounded, lobate.

Chambers distinet, gradually inecreasing in size as added, about six in
number in the last whorl the last three rather inflated. Inner whorls in-
distinet. The last chambers are much broader than hlgh and the apertural
face is clasping the earlier whorl.

Sutures distinet, radial, depressed between ‘the last mﬂated chambers.

Wall smooth, perforate

Diameter: 0,48 mm..

Thickness: 0,3 mm.

Occurrence: Germany: Senonian, Westphalia and Pommeriana.

Sweden: Lower Senonian, Eriksdal.
Holland : Maestrichtian (Md), South-Limburg.
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Cibicides involuta (Reuss), pl. 6, fig. 4.

Rotalina involute Reuss 1850 (Eiris & MESSINA Catalogue)
Rreuss 1863, p. 82. ‘
Eccer 1899 p. 160, pl. 19, fig. 10—12.
Rotalia involuta. (REUSS) R:Euss 1862 p. 313 rl. 2, fig. 4.
" Van RAADSHOVEN 1940 . 12

Truncatuling involuta (Reuss) FraNkt 1925, p. 84, pl 1, fig 9.
Franke 1928, p. 177, pl. 16, fig. 4
HensoLpT 1938 p. 361

Anomaling involuta (REUSS) APPL]N 1933, p. 219.

Crespiy 1938, p. 395. ‘

Cibicides involuta (Reuss) Horker 1949 (pars), p. 21—25, fig. 21 A,

B, C, D, E. A

Test round, ventral side convex, dorsal side flattened, no umbilicus.

Periphery rounded to subacute sometlmes lobate.

‘Chambers not always distinet; on the ventral side 8—9 chambers gra-
dually increasing in size as added On the dorsal side two and a half coﬂ
only the last four chambers distinet. ,

Wall smooth, coarse with many wide pores.

Diameter: 0,4—0,9 mm.

Height; 0,15—0,3 mm.

Occurrence:- Germany: Lower and Upper Senonian, thphaha, Hanno-

: -ver, Pommeriana, E. Preussia. .
Holla.nd Maestrichtian (Ma—Md), South- Limburg.
U.S.A.: Upper Senonian, South Dakota,

Australia: Upper Cretaceous, N.W. basin.

Remarks: See remarks of Eponides hemisphaerica.

Cibicides polyraphes (Reuss), pl. 6, fig. 7.

Rotalina polyraphes Reuss 1845 (Euims & MEserA Catalogue).
Reuss 1863, p. 82.
EcGEr 1899 p. 161, pl. 20, fig. 35—3T7.
Anomalina polyraphes (REUSS) FRANKE 1925 p. 86, pl. 7, fig. 17,
FRA.'NKE 1928, p. 182, pl 17, fig, 6

- Test round, nearly 1nvolute planoconvex, ventral mde provided with a
small umbilicus. ,

Periphery subacute to rounded.

. Chambers numerous, oblique, high and narrow, gradually 1ncreasmg in
size as added. 7—10 in the whorl, 2—3 whorls. :

Sutures slightly limbate, curved and obligue on both sides.

Wall smooth, finely perforate.

Diameter: 0,22—0,3 mm.

Thickness: 0,15—0,2 mm.

Occurrence Germany: Pliner mergel, Bohemia; Upper Senonian, Ober-
bayerlsche Alpen Gault~Senon1a,n, thphaha, Pom-
meriana,

Holland: Mawtrlchtla,n (Mb—Md), South—leburg

Remarks: See remarks of Eponides hemisphaerica.



201

Cibicides roestae sp.n, pl. 6, fig. 9.

Test round, convex on the ventna.l gide, flattened on the dorsal side, no
umbilicus.

Per1phery acute, lobate Adult” spe(nmens provided with a narrow ser-
rate keel.

Chambers indistinet, when visible, only the chambers of the last whorl,
about 8 in number, gradually inereasing in size as. added.

Sutures indistinet, -oblique on the ventral side, straight on the dorsal
side, slightly limbate, at least the last ones.
©  Wall on both sides ornamented with irregular ‘small knobs, espec1ally
in the centre of the test, coverihg the inner whorls, smaller on the dorsal
side than on the ventral side. When there is a keel present, this is smooth.

Aperture small and indistinet, at the periphery, not extendmg to the
ventral or dorsal side.

Diameter: 0,556—0,22 mm.
Thickness: 0,26—0,15 mm,

Holotype: No. 18820 in the ecollection of the “Ruksmuseum van Geologie
en Mineralogie” at Leiden,
Occurrence: Me—Md, abundantly in Md.

Remarks: At first sight this species much resembles Rotalia tuberculifera
REuss.

It is not a Rotalia, because it has a flat dorsal side and a convex ventral
side (Rotalia has a nearly biconvex test) and because it has an aperture at
the periphery (Rotalia has an aperture on the ventral side of the test).

The ornamentation of Rotalia tuberculifera follows the sutures, the
ornamentation of Cibicides roestae covers the sutures. I have called this form
Cibicides roestae as a compliment to Miss Cor RoEst, who has drawn with
great application all figures in this publication.

Cibicides voltziana (p’OreioNy), pl. 6, fig. 8.

Rotalina voltziana p’OrBioNY 1840 (Ewnss & Messiva Catalogue).

Eccer 1899, p. 159, pl. 22, fig. 26—28.

Eecer 1910, p. 115, pl. 2, fig. 13—15.
Truncatulina voliziana (D’ORBIGNY) FRANKE 1928, p. 177 pL 16, f1g 1.
Cibicides voltziana (p’OrBIGNY) MARIE 1937, p. 265

Brorzen 1940, p. 24, f1g 7.

Mare 1941, p. 240, pl. 37, f1g 345——349

BrorzeN 1945 p. 54 ‘

ScHLIFSMA 1946 p. 102, pl. 5, fig. 6

Brorzen 1948, p. 79.

Test round, dorsal side flattened with a small knob in the oentre, ventral
side convex, umbxhcus filled with hyaline substance.

Perlphery acute to subacute, last part sometimes lobate.

Chambers mostly distinet, about 10 in number on the ventral side, gra-
dually inereasing in size as added one coil visible from the dorsal gide, the
others eovered by a plug of shell material, .

Sutures indistinet, eurved not depressed.

Wa.ll smooth, fmely perforate



292

Diameter: 0,3—0,7 mm.
Height : 0,2<-0,44 mm.
Occurrence: Germany: Upper Cretaceous, Oberbayerische Alpen, Regens-
. burg, Upper Cenomanian and Lower Turoman, Rhein-
provinee. .
France: Craie Blanche, Basm of Parls
Sweden,: Maestrichtian and Danian, South-Sweden.
Holland : Hervian and Maestrlchtlan (Ma—Md), South le-
burg.®

4

FAMILY PLANORBULINIDAE.

LINDERINA SCHLUMBERGER 1895,

' Test in the adult nearly bilaterally symmetrical, in the young attached, coiled,
very earliest chambers slightly trochoid, closely spiral, later with annular series of
chambers, but developing a thick layer of clear shell material over the central portlon
of the test on the two flattened sides; wall calecareous, coarsely perforate, apertures in
the adult formed by the coarse perforation of the peripheral border. .

Linderina douvilléi Smvestry, pl. 6, fig. 10, pl. 10, fig_.vll.

Linderina sp. DouviLié 1900, p. 601, pl. 18, fig. 18.
Lindering douwvillés varsm 1910 (ELLI‘S & MESSINA Catalogue)
,Monolepzdorbzs douvillés (SILVESTRI) ASTRE, p. 390. ‘

" Test round, at one side more or less conic, the other flattened to con-
cave, sometimes curved like a shrivelled leaf. -~ ~~ -+ - [

Periphery rounded, lobate. '

- Chambers numerous, sometimes visible, glimmering through at the out-
side, but then only near the periphery. : :

Wall smooth, perforate.’

Thin-section: ) ,

Vertical: chambers visible -as a curved equatorial plane, gradually in-
creasing in size from the centre to the periphery. No lateral chambers visible,
only a vague thickening of shell material without distinet structure.

Because of the curved form of the equatorial plane and of the test itself
it is difficult to get a horizontal section.

The structure seems to be somewhat like Lepulorbztmdes, without a distinct
nucleoconch. Form of the chambers: shortly spatuliform;

Diameter: 0,55—0,26 mm.,

Height:.0,11—0,08 mm,

Occurrence: France: Campanian, Belvés,

' Holland: Maestrichtian (upper part of Mb Me and Md).

South-Limburg. .

- Remarks: There is some dlfference of opinion about the chara»ctemstws
of this genus.

ScHLUMBERGER (1902), the original deseriber of this genus and GLAESSN"ER
(1933) both speak of a single layer of chambers with dorsal and ventral walls
extending towards the centre covering the preceding chambers. .

CuseMaN (1948, Classification) says: an annular series of chambers deve-
loping a thick layer of clear shell material over the central portlon of the
test on both sides, : . R
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This last description agrew with the Limburg Linderina, in spite of the
poor preservation and the consequently poor sectioh.

But because of this poor preservation and these poor sections I cannot
see whether the Limburg Linderina agree Wlth SGHLUMBERGER s deseription
or not.

Cusaman- (1948, Classification) also speaks of Monolepidorbis, needing
further study, which seems closely allied to Linderina.

AsTrE (1927) describes this genus as one with only one layer of chambers
on both sides with thickened walls, more or less provided with holes. These
holes are not visible in my t.hln-sectlons : \ .

AstrRE (1927) calls the Lindering described by Douviié (1910) Mono-
lepzdorbzs douvilléi. According to him therefore this speclw described above,
is a Monolepidorbis.

Pending for further researches I provisionally prefer the genus-name
Linderina.

GYPSINA CarTER 1877.

Test a generally spherical mass of compressed chamtbers,‘sometimes ‘arranged in more
or less radial rows, early attached, on a small object .completely covering it and formi
a spherical mass, but becoming froe early and becommg sphericgl; apertures formed by
the coarse pores of the wall, ) . s

Gypsina cretae (MarssoN) FRANKE, pl. 6,'fig. 11,

Acervuling cretae Marsson 1878 (Erris & MESSINA Ca;calogue) .
Gypsing cretae (Marsson) Franke 1925, p. 92, pl. 8, fig. 14.
Franke 1928, p. 191, pl. 18, fig. 6.

Test irregular in form, flattened at one side, convex at the other.

_ Periphery acute, lobate. L

- Chambers globular numerous, 1rregularly arranged hke soapbubbl% on
a flat surface. : -

Sutures- depressed.

Wall smooth, coarsely perforate.

Diameter: 0,5—0,52 mm

Occurrence: Germany: Upper Senonian, Riigen, Rheinprovince.
Holland: Maestrichtian. (Me—Md), South-Limburg.

FAMILY ORBITOIDIDAE,
Subfamily Orbitoidinae.
OMPHATLOCYCLUS BroxN 1852,

" Test biconcave lenticular; embryonic chambers of microspheric test planispiral, of
megalospheric test quadrilocular; in the central part of the test there is either a double
layer of chambers, or a single layer, which as growth progresses becomes double, and
then & median layer may be intercalated between lateral layers. Although the peripheral
part of the test in adult specimens is more than one layer of chambers thick, the lateral
chambers are not different from the median, as in,the other subfamilies of the Orbitoids.
The median layer is composed .of concentric rings of chambers, whose outer walls are
only slightly curved, or are nearly straight. The median chambers eommunicate with
each other by means of stolonms, and with the lateral chambers through apertures in the
flours of the latter; those on the penphery open to the outside through marginal apertures,
which rather regularly alternate in position, and are arranged in one two, three or four
rows. Both the roofs and flours of the chambers are pierced by very fine perforations,
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similar to those of the more typical Orbitoids. The -superficial chambers are arranged
in concentrie rings, those in one ring alternating in, position with those in adjacent rings.
Each chamber eommunicates with two chambers of both the preceding and the-succeeding
ring. There are also cribriform perforations. In old specimens a secondary deposit is
laid down in the interior of the chambers, and sometimes obliterates the original structure
of the test producing in its median part a network of canals and irregular cavities, On
the outer surface, a netwerk of lozenge-shaped rheshes is produced by the immediately
underlying layer. Pillars, which may be lamellate, may be formed and produce wavy,
radiating costae. o . L

Omphalocylus macropora (Lusarck), pl. 9, fig. 2, pl. 11, fig. 7, 8.

Orbulites macropora ‘Lamarck 1816 (ELms & MEssmvA Catalogue)
" Von Hacenow 1851, 103, pl. 12, fig. 17.
Rruss 1862, p. 320 324
Orbitolites macropora (LLAMARCK) DOUVILLé 1902, p. 307, 309, 310, 311.
Omphalocyclus macropore (LaMarcK) Grossouvre 1904, p. 514.
DouviLé 1920, p. 230—232, pl 8, fig. 59, text-
. fig. 35——37 . N oo
Vaveaan 1934, p. 70.
Parver 1934, p. 68,
0. Renz 1936, p. 81 and following pages.
0. Renz 1936, p. 560, pl. 32, fig. 1, 2
C. Renz 1936, p. 419.
Van Raapspoven 1940, p. 12.
Rurren 1941, p. 38, pl. 1, fig. 6.
Scairsma 1946, p. 108, pl. 8, fig. 4, 5, pl. 10,
fig. 6—8. o S
Horker 1949, p. 60, fig. 23.
Sporadotrema minutum Horker 1926, p. 62, fig, ’1—20.

Test round, thick, flattened or slightly concave on both sides.

 Periphery very blunt round, showing sometlmes two rows of openmgs
of the chambers of the margin. . -

Chambers sometimes visible on both s1des, because the outer wall is
mostly broken, large and irregular. ‘

Wall when not broken prov1ded with rldges along the sides of the
chambers. . .

Thin-section: o

Horizontal: a very large nuecleoconch,, quadrilocular, ringed in a thick
wall, diameter 063——044 mm, Medlan chambers flat, ogival, stolons mostly
dlstmct .

“Vertical: median chambers hardly deferent from the lateral chambers,
only one row of lateral chambers on both sides. Apertures between the lateral
chambers are not visible. .

I have not found mierospherie specimens.

Diameter: 0,81—1,4 mm.

Thickness: 0,4—0,50 mm.

Occurrence: Switzerland: Maestrichtian, Bielersee.

Greece: Maestrichtian, Leukas.
Italy: Upper Cretaceous, Central Appenines.
Holland: Hervian and Maestrichtian (Md), South-Limburg.

" Remarks: Only the small specimens of this species are in my material,
in accordance with the A, form of HoFKER (1949). He gives the measure-

av
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ment of the proloculus. I ean only measure the whole nucleoconch, because
the, chambers of the nucleoconch muostly. disintegrated during the grinding.
The whole nucleoconch is about 3 times longer than HoFker’s proloculus.

ORBITOIDES p’ORBIGNY 1847,

"Test lenticular, more or less compressed, symmetrical or asymmetrical, surface
ornamented with vermicular pillars or radiating costae. Embryoniec echambers enveloped
in & thick shell, at first quadrilocular, later they may become bilocular, by atrophy and
fusion of three of the initial chambers, and the production of a smaller, embraced by a
larger chamber, Equatorial chambers with a curved outer wall and inwardly converging
lateral walls, radial diameter shorter than the transverse., Communication between the
chambers by a few round, lateral apertures. . . ‘

Orbitoides apiculata ScrLumBEReER, DL 9, fig. 4, pl. 11, fig. 1, 3.

Orbitoides apiculata SCHLUMBERGER 1901 p. 465 466, pl 8, f1g 1, 4 6,
-pL 9, fig. 1, :

DouviLré 1920, p. 216 217 flg 49, 12 15—18,

Arnt 1933, p. 108. '

O. Renz 1936 p. 547, 55T, pl 30 flg 1, 2.

Lmsus 1938, p. 143—147 6 textfig.

Van RAADSHOVEN 1940, p. 12,

Scrgrsma 1946, p. 116, pl. 9, fig. 1—86, pl. 10, fig. 11.
Orbitella apiculata (SCHLUMBERGER) D0Uv1LLé 1915 p. 667, 670, f1g 7—12.
Lepidorbitoides faujasi (DEFRANCE) W. A. VISER. 1937, p. 96.
Orbitoides faujasi (DErrance) Horker 1926, (pam) p. 38—42, pl. 1

. fig. 5, 6.

Test round at one side ﬂattened at the other prowded Wlth a rather
dlstlnct knob, A _ -

Periphery acute to subacute

Chambers at the outside invisible. , ‘

Sutface ornamented with small dispersed pustules.,

Thin-section:

+ Horizontal: two chambers visible of the nucleoconch ringed in a thlck

wall. ' Diameter 0,63—0,59 mm, :

Equatorial chambers oglval rather large w1th four dlstmct stolons be-
tween each other. : .

Vertical: Three chambers of the nuecleoconch visible.

"The equatorlal chambers more high than lbroad or as hlgh as broad
increasing in height to the periphery.

Height: 0,0—0,2 mm; breadth: 0,06—0, 14 mmi.

Lateral chambers long and narrow. No apertures visible between, those.

Length: 0,12—0,16 mm; height: 0,4—0,08 mm,

The equatorial plane is not present in the middle of the test, but near
the flattened side. -On both sides pillars, more at the side with the eentral knob.

Diameter: 1,5—2,3 mm,

Occurrence: France: Maestrichtian, Maurens.
Switzerland: Upper Cretaceous, Helvetic nappes, Bielersee.
Greece: Maestrichtian, Th%sahsche Pindos, Leukas.
Austria: Maestrichtian, Wienerwaldflysch.
Holland: Hervian and Maestrichtian, (Md), South-Limburg.

Remarks: The central knob, described by Scrauuvmeerezr (1901) ’is’ not
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always equally distinet. LieBus (1938) remarks that Orbitoides apiculata has
sometimes a lenticular form, hardly distinguishable from. Orbitoides media.
For further remarks see the remarks of Lepidorbitoides minor.

Orbitoides brinkae sp.n., pl. 9, fig. 5, pl 11, fig. 2, 5.

Orbitoides faujasi (DEFRANCE) form A, Horker 1926, p. 38, pl. 1, fig. 1,
2, pl 2, fig. 1, 2.

Test round, one side more convex than the other.
- Periphery rounded, often a row of gaps along the margin, because the

chambers. at the periphery are broken, slightly lobate.

Chambers at the outside invisible, except often the last ones along the
margin. - . o ‘ ‘ S

Surface provided with small dispersed pustules.

Thin-section: i

Horizontal: a very large and inflated nucleoconeh, ringed in a thick
wall. In this 2 chambers visible, diameter 0,52—0,44 mm, this nucleoconch
takes the largest part of the test.
- Equatorial chambers in consequence rather few in number, ogival, four
stolons visible, Length: 0,1—0,14 mm; breadth: 0,1—0,14 mm.

Vertical: The nuecleoconch of which three chambers are visible forms
nearly the whole test.. : : S -

Equatorial chambers more high than broad (0,14 X 0,1 mmi).

Lateral chambers very few in number, small, long and narrow;. size:
0,06 X 0,04 mm. ) o ot ’

No pillars.

Diameter: 0,77—1,33 mm.

Holotype: No. 18820 in the collection of the “Rijksmuseum van Geologie
en Mineralogie” at Leiden. .

Type-locality : Sint Pietersberg, K4 (Md).

Occurrence: Md.®

Remarks: Horker (1926) described this form as-form A, of Orbitoides
foujasi. His figures and deseriptions agree with my specimens. . .

+In his description of 1949. of the same form, the agreement with my
specimens is not evident, but in an interview with Horker he told me that
the A, form, then described, is the same as the A, form described in 1926.

As regards the differences from Lepidorbitoides minor (wrongly called
by Horker Orbitoides faujasi, see the remarks on Lepidorbitoides minor), viz.
the nucleoconch, consisting of 4 chambers, (L. minor has ‘a nucleoconch of
2 chambers, of a different form), the biconvex, nearly inflated test (L. minor
has a biconvex to planoconvex test),-#he form of the chambers and the ab-
sence of pillars in my opinion this form is not another generation of Lepid-.
orbitoides minor, but a new form. .

I have given it the name Orbitoides brinkae in honour of my friend and
fellow-student Miss Dr C. BrInk.

LEPIDORBITOIDES SinvesTrI 1907.

o

Test amall to medium size, flat to inflated, lenticular, circular or stellate. Surface
papillate, with or without raised ridges. Nucleoconch bilocular, the first chamber is
subspherical, second chamber somewhat larger, slightly reniform, partially embracing
the initial one. In some species there is a series of chambers slightly larger than the
equatorial chambers partly embracing the embrionic chambers; in others, there may be
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only one such chamber, or there may be none. The equatorial chambers have eurved outer
walls and truncate or pointed inner ends, depending on whether the sides of the chambers
in the same circles do or do not meet, but in some specimens they may become spatuli-
form or even hexagonal. Gradation may occur in the same specimen. Communication
between the equatorial chambers is by means of six stoloniferous apertures. Roofs and
floors of the equatorial chamber and the roofs of the lateral chambers are crlbnform,
perforate. Pillars present

Lepidorbitoides minor (SCHLUMBERG’ER), pl. 9, fig. 3, pL 11, flg 4, 6.
Orbztmdes faujasi (DEFRANCE) REUSS 1862, p. 310, pl 4, fig. 7—9 pl 5,

fig. 1—5.
"Horker 1926, (pars) p 38—42 pl 1 flg 3, 4, plL. 2
fig. 3, 6, 7. - -

HorkEr 1949 p. 43——60 fig. 20
Orbitoides minor SCHLUMBERGER 1901, p. 406 pl. 8, fig. 2 3, 5, pl 9,
- fig. 2, 3. _
.DouviLLé 1902 P. 309—312.
GROSSOUVRE 1904 p. 514.
Lepzdorbztmdes socielis (LEYMERIE) race mmor Douvn.Lé 1920, p. 224—
225, fig, 217, }
Rurteny 1935, p. 186 1 textfig.
Lepldorbztmdes minor (SCHLUMBERGER) Doumeé 1915, p. 670.
Taapens 1937, p. 106.
Tan Sy Hok 1939 p- 73, 74, pl. 1, fig. 4, 5.
Vax Raapsmoven 1940, p. 12,
Rurreny 1940, p. 263—267, fig. 2.
Rurren 1941, p. 48—49, pl. 2, fig. 3.
Scrarorsma 1946, p. 119, pl. 9, fig. 7—10.
Lepidorbitm'des spec. indet. W. A. Visser 1937, p. 96.

" Test round, biconvex, with a rounded periphery or an acute pemphery,
sometimes inelining to planoconvex

Chambers usually 1nv181ble at the outside, sometlmes glimmering through
at the margin.

Surface covered by sometlmes more, sometimes fewer small pustulos

Thin-section :

Horizontal:  The nucleoconch consists of 2 cha.mbers, ringed m a thick
wa].l diameter 0,18—0,33 mm, mostly 0,22 or 0,26 mm.

' The equatorlal chambers are small, ogival, nearly round, mostly Wlth

four distinet stolons; breadth: 0,05—0, 06 mm, helght 0,03—0,06 mm.

Vertical: The equatonal chambexs hardly increase in height to the
periphery, more broad than high; size: 0,06 X 0,03 mm.

The lateral chambers have been equally developed on both sides of the
test, long and narrow, apertures between them are not visible. Size: 0,04 X
0,02 mm., : .

Diameter: 0,68—1,7 mm.
Thickness: 0,18—0,37 mm.

Occurrence: Spain: Upper Cretaceous, N, part.
Holland : Hervian and Maestrichtian (Md), South leburg
Madagascar: Upper Cretaceous. <
South-India: Upper Cretaceous.

Remarks: Researches on the Orbifoids of the Duteh Maestrichtian have
been published by many authors,
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* REvuss (1862) describes in 'detail Orbitoides faujosi from Maestricht. If
we consider the description, he here deals with Orbitoides apiculata as well
ag with Lepidorbitoides minor. The dimensions of his specimens vary from
0,86 mm. The tests of his specimens are biconvex (L. minor) or plano-
convex with a distinet knob at one side (0. epiculata). - ..~ = -

" ScHLUMBERGER (1901) accurately describes the species known at the time
as Maestricht Orbitoids. He ' calls them Orbitoides apiculata and Orbitoides
minor. From this deseription it is apparent that he starts from a ecollection
out of Maestricht, obtained from DEFrRANCE. In this collection DEFRANCE has
Licophris faujast (the old name for Orbitoides faujast), not from Maestricht,
but from Mirambeau (France). SCHLUMBERGER recognizes this species as Or-
bitoides media. The species-name faujast must be abandoned, as not suiting
the rules of nomenclature. Moreover DEFRANCE has in this collection, given
to ScHLUMBERGER 10 specimens of Discolithes lentiforme and 9 specimens of
Licophris lenticularis, all from Maestricht. But of these nineteen specimens
18 turn out to be of the same species (then deseribed by ScCHLUMBERGER as
Orbitoides minor sp. n.) and one of another species (then deseribed by
ScHLUMBERGER as Orbitoides apiculata sp. n.).

Douvnié (1915) introduces the new genus-names Orbitella and Lepid-
orbitoides. On account of the nucleoconeh Orbitoides apiculata turns out to
be an Orbitelle and Orbitoides minor a Lepidorbitoides.

Douviiié again deseribes both species in 1920, making Lepidorbitoides
minor a variety of Lepidorbiloides socialis (LEYMERIE), a species out of the
Haute Garonne (France). The Orbitella later becomes again Orbifoides.
According to DouviuLé Orbitoides apiculata oceurs in Maestricht and Maurens
(France), whence also SCHLUMBERGER describes this species. Besides in Maes-
tricht Lepidorbitoides minor can be found in Madagascar and South-India.
.- HorFker (1926) describes the Orbitoids of Maestricht and as many as four
forms, of which there is one abnormality. The three other ones are said
to be the three generations of Orbitoides faujasi. Here Horker returns to
the name, left by ScmLumBereer (1901). '

" HoFkEr chooses this name, because (Reuss 1862) wuses it for the Or-
bitoids found by him at Maestricht. This is an established fact. Horker
supposes, that other authors, using the. species-names minor and aepiculata
(ScaLuMBERGER, Douvinié and others) had at their disposal too little Maes-:
tricht material to equalize with certainty the Maestricht species with the
species found by them elsewhere. ScHLUMBERGER’s original descriptions, how-
ever, are based on material from Maestricht, as explained above. Therefore
Horker’s supposition is of no value. When comparing Horker’s figures and
descriptions with my specimens fig. 3 and 4 of plate 1 agree with the
Lepidorbitoides minor described above; fig. 1 and 2 of plate 1 agree with
Orbitoides brinkae sp. n. and fig. 5 and 6 of plate 1 agree with Orbitoides
apiculata, both described above. ' ‘ . ' ‘

Rurren (1985) describes Lepidorbitoides minor, when showing that Lepid-
orbitoides is synonymous with Orbitocycling Vaveuan. He finds stoloniferous
apertures between the equatorial chambers and pores communicating through
roofs and floors of the chambers. - - : . '

W. A. Visser (1937) mentions two Orbitoids, a large one and a small
one from Maestricht and Kunrade (South-Limburg). He calls the ]arge one
Lepidorbitoides minor, the small one Lepidorbitoides spee. indet. On grinding
these species the large one proves to be an Orbitoides, owing to the distinet
knob at one side: Orbitoides apiculata. The small one is Lepidorbitoides minor.
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TriapENs (1937) gives the differences between Leptdorbitoides socialis and
Leptdorbttmdes minor. L. socialis occurs in the South of France, L. minor
in Holland and the North of Spain.

ScarsMa (1946) deseribes four Orbitoids from the Hervian (Middle-
-Campanian) of South-Limburg: Orbitoides apiculata, Orbitoides medm, Lepid-
orbitoides minor and Lepidorbitoides socialis.

Although ScuijrsMa probably did not get these forms from the Hervian
but by error from younger layers of the Limburg Cretaceous, they neverthe--
less come from the Upper Cretaceous of Limburg. Scrryrsma himself notices
the very small difference between his Lepidorbitoides minor and Lepidorbi-
toides socialis. Moreover, he is wrong in his review.of the publication of
Horker (1926), saying that 2 figures (pl. 1, fig. 7 and 9), ecoming from one
specimen belong to two species. The description of L. minor and L. socialis
agrees with my Lepidorbitoides minor..

Horker (1949) gives again a very detailed description of his Orbitoides
faujasi with its trimorphism. He eriticizes ScHisrsma (1946) Rightly, when
he correets SCHIJFSMA about the two fgures of one specimen, which according
to SCHITFSMA, belong to 2 specles wrongly, when Horker describes the equa-
torial chambers of the 4 species of Scmrsrsma. According to ScHIJFsMA at
0. media the equatorial chambers are gradually increasing in size to the
peripherv, at 0. apiculata they rapidly increase in size to the perlphery and
‘at L. minor and L. socialis they very gradually increase in size to the
periphery.

*According to Horrer Scmrsma is supposed to have found equatorial
chambers increasing in size at O: apiculefe and probably at 0. media. The
equatorial chambers keep the height at 0. media and L. minor. Apart from
the fact that HoFker contradiets himself at O. media, he has not .read the
publication of ScHIJFsMA concerning 0. media and L. minor.

Horker measures many specimens externally and by means of graphics
he arrives at the conclusion of trimorphism. He, however, does not measure
the nucleoconch. He describes them only as very large, not so large and
relatively small. In an interview with him he told me that he found the
same measurements as given in his publication of 1926.

Also his form A, of 1926, biconvex with a very large nucleoconch (pl 1,
fig. 1 and 2) is lacking in the description of 1949. The megalospheric form
with a somewhat smaller proloculus seems to be Lepidorbitoides minor. The
megalospherie form with a somewhat larger proloculus is Orbifoides apiculata.

For the determination of my material I start from the original des-
cription of ScrrumBEreer (1901). I only found the small forms of the
Orbitoids: many Lepidorbitoides minor, a few of Orbitoides apiculata and
Orbitoides brinkae sp. n. The two last are much larger than Lepidorbitoides
minor I found no mierospheric forms of these species.
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STRATIGRAPHY.

§ 1. The Maestrichtian,

The name *“le systdme maestrichtien” was given in 1849 by DumoNT to
the youngest part of the Cretaceous, outcropped in Hol]and and Belgium.
He describes’it in the following words:

“Le systeme maestrichtien- dont le nom rappelle celui de- la. ville de
Maestricht, ol il est depuis longtemps connu par .les fossiles qu’il contient,
commence dans. quelques localités de la province de Limbourg par de la
glauconie sableuse ou du calcaire glauconifére; il comprend le calcaire gros-
sier exploité aux carriéres de Maestricht, celui de Folx-les-Caves et de Ciply,
et correspond au ecaleaire pisolitique du basin de Paris.”
© As early as 1822 p’Omarius p’Harioy?) had recognized the marl of
Maestricht as “Cretaceous”. D’ArcHIACZ) was the first to classify this Creta-
ceous among the youngest deposits of the Senonian, which p’OrBiGNY also
states in his Cours élémentaire de Paleontologle et de Géologie stratigraphi-
ques of 1852, s

. The place- of the Maestrichtian remained has fixed, but there exists a
slight difference of opinion in how far the Maestrichtian is a zone of the
Senonian or a stage in itself. N

Gevoux (1936) divides the Upper Cretaceous as follows

¢ 7. .+ [ Danian . . e
ISEEDUEN ’ : . - { Maestrichtian’
o ' . N " A"““a’? Campanian
~ ] Senonian’ . T S
Upper Cretaceous ¢ - - : N : Santonian
‘msc erm,n z Coniacian
rI‘uronian '
. Cenomanian

Here the Maestrichtian would be characterised by Belemnilella mucro-
nata and the Campanian by Goniatheutis quadrate, and the Maestrich--
tian was to agree with the Mucronata-Senonian and the Campanian with the
Quadrata-Senonian of Germany.

’ MuLLER & SCHENCK (1943) on the other hand cons1der the Ma%’mchtlan
as a separate stage:

1) J. J. p’OMALIUS D’HALLOY, Annales des mines, tome 7, 1822,
) D’ARGBIAO, Mémoires de la Société de France, tome III 1830,
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Danian
: Maestrichtian Vs .
: " - N Campanian
Upper Cretaceous Senonian - Santonian
- B Coniacian .
* Turonian
A Cenomanian . -

In this classification only the older part of the Maestrichtian together
with the younger part of the .Campanian is charaecterized by Belemnitella
mucronate. -The younger part of the Maestrichtian has here as'a guide-fossil
Belemnaitella lanceolata.

In South-Limburg, however we meet with Belemnitelle mucronata in the
whole of the Maestrichtian.

Gienoux (1936) and MurLLEr & ScuHEnck (1943) therefore agree as to
‘the place of the Maestrichtian in the Creta.ceous older than the Danian and
younger than the Campanian. : - '

Brorzen (1936) compares the Senonian in Western-Europe with that of
Middle- and Northern-Europe. He arrives at the following conelusion:

. - Middle- and Northern-Europe Wostern_—Eﬁrope

Maestrichtian

. Mucronata-Senonian

Campanian
Quadrata-Senonian C
Granulata-Senonian - - Santonian
Emscherian .| Coniacian

The Muecronata-Senonian therefore does not qmte comclde w1th the
Maestrichtian. ‘ ,

In Holland we cannot speak of Mucronata-Senonian and Quadrata-
Senonian side by side, according to Scrsrsma (1946), because there is a
special horizon in the Campanian, in which both Belemnitells mucronata and
Gomiatheutis quadrata oceur. This very horizon occurs in Holland. According
to him the situation is as follows:

Mucronata-Senonian Maestrichtian -
. . Belemnitella mucronata

Upper-Campanian

S R SR B. mucronate and
-] Middle-Campanian | @. quadrate |
" Quadrata-Senonian Lower-Campanian ) Gomiatheutis quadrata

The oldest Cretaceous deposits in Limburg (Herv1an sand and Aachen

sand) are said to be of Middle-Campanian age. -
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UmserovE (1926b) observes that the French call the whole of the Upper-
Senonian, characterized by Belemnitella mucronata, Maestrichtian, being there-
fore in accordance with the explanation of GieNoux (1936), mentioned above.
The Belgians on the other hand speak of Maestrichtian s.s. and that is the
younger part of the French Maestrichtian s.l. The latter opinion seems more
correct - to me, also because DumonT in 1849 only called the younger part
of the Senonian Maestrichtian. This Maestrlchtlan 8.8. is What we in Holland
call Maestricht tuffaceous Chalk,

In South-Limburg only the Campaman and the Maestnchtlan have been
outeropped.

Starmve (1860), UBacHS (1879), UHLENBROEK (1912), UMBGROV’E (1926b),
ScHITFSMA (1946), Francken (1947) and FaBer (1948) give d1v1s10ns, which
I summarize in the following figure:

Belgi d - ' i o
, Iilllll:ngn South-Limburg . | France
Maestricht tuffaceous
= Chalk
m N
& -
5 =
O 2
~ O P ) g
@ e - Kunrade =
' L Chalk s
. ' ”
G * | Gulpen Chalk '
g :
L3
ol g | Horensend
- g ............. Aachen sand :
Bl o5 | e o
sl.® | 0 T , &
B | e -
S I Py =
| g
o g
Y :
3
Lo

" BkHORST vAN DEN Bmvgnorst (1859) and Starmve (1860) -take it
that the Maestricht tuffaceous Chalk only dlffers in facies from the
Kunrade Chalk.

Usages (1879) and UnrensroEk (1912) think that the Kunrade Chalk
agrees as to age with the oldest part of the Maestricht Chalk, - :
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" UMBGROVE (1926b) and Voier (1929) argue that the Kunrade Chalk is
older than the Maestricht Chalk. :

. FRANCKEN (1946) thinks that the Kunrade Chalk is of the same age
as the oldest’ Maestricht Chalk because of a gradual transition from the
Kunrade formation into the Maestricht Chalk on the Northern bank of the
Geul-valley . between Schin op Geul and Valkenburg.

As to my own research I restricted myself to a study of the Fom-
minifera out of the Maestricht Chalk. I have examined a number of extracted
samples out of the Kunrade Chalk, which were available in the “Rijksmuseum
van Geologie en Mineralogie” at Leiden.' The species present there were for
the greater part similar to those of the Maestricht Chalk. The percentages,
however, differed considerably. Lagena acuticostata, for instance, which I only
twice found in the Maestricht Chalk, occurred here in great numbers, whereas
Rotalia tuberculifera and Siderolites calmtmpm'des, the two most common forms
of the Maestricht Chalk, were present only in a few specimens. There were
many. species and great numbers of, specimens of the Polymorphmzdae, and -
.the gize of the Buliminidae was strlkmg Agglutinants oeccurred in still
smaller number than in the younger part of the Maestricht Chalk.

W. A, Visser .(1937) found also that all species, except one, met with
by’ him in the Kunrade Chalk, occur in the Maestricht Chalk. Accurate
Fommmfem—rwearch will be able to solve the problem whether we here deal
with a difference in age or only in facies.

Unserove (1926b), Vorer (1929) and Scrsrsma (1946) give stratigraphical
surveys -of the Limburg Cretaceous and that of adjacent countries. From
this it appears, that the Maestricht Chalk is of the same age as

“Tuffeau de Symphorlen” (Hainault).

“Schreibkreide” in Balticum and N.W. Germany.

“Schreibkreide” bored at Malmé (Sweden). ’

According to BrorzeEn (1936) also the American Cretaceous levels* Na-
varro, Ripley and Velasco are of Maestrichtian age. -

GRIMSDALE (1947), however is of oplnlon that the Velasco—formatlon is
of Old Tertiary age.

§ 2. Lithological Description of the Maestricht Chalk.

Because of the lithological differences the Maestricht tuffaceous Chalk
is divided into four horizons, which are first mentioned by UnrLensrork (1912).
He makes a classification from old to young Ma, Mb, Mc and Md. FrANCKEN
(1947) gives an elaborate deseription of it, of which I append an abridgment:

© Horizon Thickness - Lithological deseription

Md - C to 20 m rather coarse-grained mérl ~with varying
' . R number of rather hard Bryozoa-beds. (ac-.
cording to FrRANCKEN (1947) these beds

. - . | do not maintain a constant stratigraphical
S : horizon). :
Base R - 0—2,80 m - | One or more Bryozoa—beds present at a-

constant stratigraphical horizon, yellow-
brown in colour, firmly cemented.
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Horizon

Thickness

" Lithological deseription

Mc.

medium-grained, very homogeneous marl

7,5—10 m
. - with in the middle a Echinidea-breccia,
"which does not maintain a constant strati-
graphieal horizon. In the lower part scat-
tered flints. '
fossiliferous layer, whlch maintains a con-
stant stratigraphieal horizon, brownish-
o yellow to brown in. colour, always firmly

: cemented. - (according to Usacms (1879)
the Bryozoe Stellocavea must occur here).

~

Base 0203 m

medium-grained marl, some meters under
the top flint-concretions, -lower distinct
flint-horizons, . disappearing towards the
base. (accordmg to FrRANCKEN (1947) this
I base is only present in the Slnt Pieters-
| . berg) .

-y . - ,

‘Mb | 16—more than
o - 19 m

L

coprohte-bed a thin not qulte contmuous,’
- fossiliferous, . soft green-brown layer, cha-

Ma - 0—3,56 m
‘ -, | raeterized by coprohtes

@

2

Of the material examined here that of section I, II and III (Sint
Pietersberg and Geulhem) came out of Md and Me. The base of Md was
found in the samples K9, B11, B12 and G6. The samples K4 K6, KT,
K8, B23 and G11 were demved from Bryozoa—beds in Md. The samplw
K10 and B3 were from the Echinidea-breccia' in Me.

- The section IV,. taken in the Savelsbos (Gronsveld), was of Mb age,
except S$29, taken from the base of Me. '

. As already stated the sectlon V from Slava.nte was taken out of the
Coprolite-bed (Ma). . .

§ 3. Statistical Research,

In order to obtain a survey of the meaning of the vanous speclw &
table and a diagram of each section were made.

The table (plate 12, 13, 14 and 15) shows the number of specimens of
every species which was found For this purpose all species found have
been alphabetically arranged along the top of the table; in the vertical
direction the numbers of the samples are given, behind which the num-
ber of specimens of every species is stated indicated by. spe(nal symbols
(1—2 specimens, 3—5 specimens, 6—20 specimens, 21—100 specimens and
> 100 specimens).

The diagram (plate 16) depicts the percentage of a number of Temark-
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able forms in every sample. The percentage number of ‘each of these forms
was ecalculated previously.
It is

the number of specimens of a certain form in a certain sample
the total number of Fora/mmzf\era in the same sample

X 100

Along the vertical axis of the diagram the numbers of the samples are
written, along the horizontal axis the percentage-numbers of the different
forms. The points, denoting the percentage-numbers of the same form are
connected by a straight line, . ‘ :

The species which I took for these dlagrams are

Rotalm tuberculifera
Siderolites calcitrapoides
Pseudoparrella minisae
-Cibicides involuta
Reussella cushmant
Operculing fleuriaust.

I moreover entered in the diagram the percentage-numbers ‘of :

. the sum of all Gavelinellae
" the sum of -all Polymorphzmdae
the sum of all Orbitoididae -
the sum of all agglutinants.

For these last four numbers one has to consult the tables in order to
determine what speecies have given this percentage-number.

The choice of these species was not arbitrary. It appeared from the
tables that Rotalie tuberculifera, Cibicides involuta and the Gavelinellae in
all sections occur; Siderolites calcitrapoides and Pseudoparrella minisae occur
abundantly in the younger part, whereas Reussella cushmani is a charac-
teristic form of the older part of the Duteh Maestrichtian. Operculina
fleurtausi and the Orbifoididae especially oceur in a fixed horizon of Md,
the Palymorphmzdae and the agglutinants appeared to show great dlfferences
throughout. :

The tables supply me with the following statistical data:

* Section I has a fauna of 78 species; per sample the average number of :
species is 33, the average number of speclmens is 326, -

Section II has a fauna of 93 species; per sample the average number
of species is 34, the average number of specimens is 336. - ~

Seetion ITI ha.s a fauna of 104 species; per sample the average number
of species is 43, the average number of specimens is 509.

Section IV has a fauna of 91 species; per sample the average number
of species is 31, the average number of specimens is 476.
" Seection V has a fauna of 48 species; per sample the average number
of species is 33, the average number of specimens is 285. .

From the diagrams one may read two things:,

1. the percentage of remarkable forms in every sample.
2. the percentage of these forms in the section.
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From these simple figures may appear, what is proved later:

1. that there are remarkable differences between section I and II on
the one hand and section III on the other hand. .
" that UnLENBROEK’s division into four parts in lbroa,d lines is also ex-
prwsed in the foraminiferal fauna.

§ 4 Stratlg'raphy of the Maestricht tuffa.ceous Chalk on the g'round of
: the Foraminifera. -

I intend to combine the sections I, II and III in the discussion of
their fauna, as these sections belong to rock of the same age (Me and Md),
as already stated in § 2 of this chapter. After that a discussion of the
fauna of the sectlons IV and V will follow.

The species, which always and generally abundantly occur, are in sectlons
I, II and III (see plate 12, 13, 14): :

Alabamina dorsoplana
Cibicides involuta
Cibicides voltziana
Discorbis supracrelacea
Eponides carpenteri
Gavelinella binkhorsti
Gavelinella bosqueti
Gavelinella pertusa
Guttulina problema
Globuling lacrima
Gyroidina globosa
Linderina douwmllés
Pseudoparrella minisae
Siderolites calcitrapoides
Rotalia tuberculifera
Textularia agglutinans
Textularia subconica.

For the section III only, there are added:

Anomalina complanata

Cibicides roestae

Gaudryina rugose

Nonion troostae

anqueloculma a.ntzqua

szrolma senoniensis (only in the zone just above and Just under G 6
in 'a rather great number).

The last mentioned forms also occur in the sections I and II, but in
a much smaller number; the occurrence of Quinqueloculing antiqua is even
restricted to a few samples (K3, B22, B23 and B 25).

In all three sections, between the Bryozoa-beds found (so between K9
and K4, between B11 and B23 and between G6 and G 11) there occurs
a horizon, which is characterized by a great number of:

Lepuiorbztmdes minor
Operculina fleuriaust.
" The dlagrams of these sections I, II and III show the followmg (see
plate 16): A . to
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Rotalia tuberculifera, the sum of the Gavelinellee and Siderolites cal-
citrapoides show the -greatest percentage-numbers.

v Rotalia tuberculifera is the most numerous under the lowest Bryozoa-
bed. Just above the upper bed the percentage inecreases, followed by a rapid
decrease.

The Gavelinellae show a similar picture and decrease in the horizon be-
tween the Bryozoa-beds but above the upper Bryozoa—bed they oceur espe-
cially, particularly in seetion III. ;

Siderolites calcitrapoides has much smaller percentage-numbers in section
IIT than in section I and IL, The correlation too between I and II is in-
distinet. Between the Bryozoa-beds this species is rather prominent.

In the percentage numbers the occurrence of the Orbitoididae and of.
Operculing fleumws't in the horizon between the Bryozoa-beds is mnotable
naturally, especially in seetion I, where Operculina fleuriausi attains percen-
tage-numbers of 18,2, 17,6 and 17,3 in respectively K4, K5 and K6. In
section II the highest values of the percentage-numbers of Operculine flewri-
aust are only 6,4 (in B20), 44 (in B19) and 5,7 (in B17), whereas at
Geulhem (section III) they are lower still: 3,2 in G9 and 2,2 in G 10.

Pseudoparrells minisae likewise gives hlgh percentage-numbers in the
horizon between the Bryozoa-beds.

Cibicides involuta has a small percentage-number as far as just dbove
the upper Bryozoa-bed, in which- place a sudden increase is followed by a
strong decrease.

The agglutinants and the Polymorphinidae show only slight fluctuations;
they are only characteristic by their small percentage-numbers in proportion
to those of sections IV and V. The agglutinants show a sudden strong
mcrease in K3, the Polymorphinidae in K1, K2 and K10.

Taking the above in consideration we notice in the three sections I, I
and III three horizons, Whlch I named after the most characterlstlc species
in each horizon: . . : ,

6. Horizon1) of Gavelinella pertusa, above the upper Bryozow-bed

5. Horizon of Operculina fleuriaust, between the upper and lower Bryo-
zoa-bed.

4, Horizon of Rotalia tuberculifere, under the lower Bryozoa-bed.

It immediately appears from this tripartite that FRANCKEN (1947) is not
quite.correct in his conception that the Bryozoa-beds (or eomplex of Bryozoa-
beds) occurring in the Md do not maintain a constant stratigraphical horizon.
For I came across. this Bryozoa-bed in all sections and in the foraminiferal
fauna it forms a distinet parting plane.

StarmNg (1860), who was the first to mention this Bryozoa-bed, is there-
fore correct in his conception that this formed a parting plane.

The Foraminifera-research has mot only led to this tripartite, but also
led to the eonclusion that the Maestrlcht Chalk changes from the Sint Pieters-
berg eastwards. , ,

This is shown by:

1) * According to ARKELL (W. J. ArKELL: The Jurassic system in Great Britain,
-Oxford, 1933) such a part of a zone names Teilzone, The time 'in which this
Teilzone was deposited names Teilchron, ) N
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le. the occurrence of Quinqueloculing antiqua and Spirolina senoniensis.
2e. the retiring of Siderolites calcitrapoides, Operculina ﬂeumm'z and
Lepidorbitoides minor.

Of the horizons mentioned above 6 and 5 are of Md age, and 4
of - Me age.
" Besides the specles from which the .homzon denvm its name the followmg
species are characteristic: : : :

For the Horizon of Gavelmella pertusa

Cibicides roestae (this form oeccurs in the whole section at Geulhem

(section III) but especially very abundantly in this horizon).

For the Horizon of Operculing fleuriausi:

Lepidorbitoides minor

Orbitoides brinkae

Omphalocyclus macropora.’

- At Geulhem (section III) this horizon is less obvious than in’
the Sint Pietersberg (section I and II).

For the Horizon of Rotalia tuberculifera:.
Linderina douvillés
For Geulhem (section III) may be added
Leptodermella maestrichtiensis.

The seetions IV and V have been combmed in onme table, because section V
consists of but three samples. : -

In section IV the followmg speelw always oceur and often: a,bundantly
(see plate 15): \

Bulimina reussi (not in SlO Sl2 and S29)

Cibicides involuta (not in S29)

Discorbis supracretacea

Gavelinella ammonoides

Gavelinella bosqueti

Gavelinella pertusa !

Gavelinella stelligera

Guttuling probleme (not in S29)

‘Leptodermella maestrichtiensis

Nonton troostae (not in S 29)

Reussells cushmani (not in S 29)

Rotalia tuberculifera, which especially in the lower part of the section
is very small in dimension.

Moreover in slight quantities:

Globi'gen’nella aspera
Giimbelina globulosa.

The upper samples (S22, S25, S27, 8§28 and S29) contain:
Algbamina dorsoplana
Siderolites calcitrapoides.

The  diagram (see plate 16) may be divided mto two falrly dlstmct
parts:

Rotalia tuberculzfera the agglutmants and the Gavelmellae have percen-'
tage-numbers varying from 10—40. Reussella cushmani, Cibicides involuta

and the Polymorphinidae always remain with their peroentage—numbers
under 10.
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The agglutinants are very important as far as S 25, especially Lepto-
dermella maestrichtiensis, after that the percentage-number strongly decrease.

The percentage-numbers of the Gavelinellae increase with some fluctu-
ations to the layer S18; t.hen the pereentage-numbers dlmmlsh to increase
again strongly in S29.

The percentage-numbers of Rotalw tuberculzfem fluetuate mversely to
those of the Gavellinellae: in S 18 it reaches a minimum, then the percentage-
number increases, to decrease again in S 29,

The occurrence of Alabamina dorsoplana and Siderolites calcitrapoides
in the younger layers of this section and the rapid decrease of Reussella
cushmans in the same'layers makes me draw the boundary line at S22, and
my opinion is strengthened by the lithological description of these layers.
After S22 no flints occur anymore in the marl, a characteristic of the upper
part of Mb. Moreover S22 itself is conspicious for the extremely large
number: of species found there (45 to an average of 31 in the other samples
of this section). - .

I therefore dlstlngulsh in section IV

'3 Horizon of Alabamina dorsoplana
2. Horizon of Reussells cushmans.

Horizon 2 is of Mb age, Horizon 3 forms a transition from Mb to Me.
Mb and Me, having many species. in common, it is difficult to assume a
correct parting plane. This plane was up till now put at the fosssiliferous
layer with Stellocaves. As similar fossiliferous layers still occur in Me and
Md also, and as the flints suddenly cease to occur some meters under the
lowest of these layers it may be miore correct to put this parting plane
between Mb and Me a little lower. The foraminiferal fauna also proves it.
A transition-zone should be allowed between Mb and Me because the Horizon
of Alabamina dorsoplana still contains typical Mb-Foraminifera (Reussella
cushmani, Globigerinells aspera, and Gumbelma globulosa for instance).

The Horizon of Alabamina dorsoplana i 1s also characterised by Operculina
labanae, which, however, also occurs scattered in Me and Md. Larger Rotalia
tubercuhfera than in the following horizon oceur. -

The . Horizon of Reussella cushmam is, as already stated above, also
characterized by:

Gavelinella ammonoides
Gavelinella stelligera
smaller Rotalia tuberculifera.

The last section (V) .greatly differs from those discusséd so far.
The species oocurrlng continually and often abundantly are (see
plate 15): . , o

Arenobulimina ovoidea

Cibicides involuta

Dentalina marcks

Eponides beisseli

Guttuling problema.

Orbignyna aquisgranensis f.- typica and f. conica
Plectina ruthenica

Pseudovalvulineria lorneiana,
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The percentage-numbers (see plate 16) point to a very small quantity
of Gavelinellae, a great quantity of Pobymorphmulae, which, however, decrea-
ses towards the upper layer; a great quantity of C'Lb@cuies mvoluta and a
very great quantity of agglutinants.

The three samples of thls sectlon (V) form together the oldest horizon
of the Maestricht Chalk: :

1. ‘Horizon of Eponides bezsseh, because this form only ocecurs here and
then abundantly. ‘

The other characteristic forms of this horizon also occur scattered in the

Horizon of - Reussella cushmani, They are:
Arenobuliming ovoidea
Orbignyna aquisgranensis
Plectina ruthenica.

This horizon comprises more than the Coprohte-bed alone, because the
samples 17434 and 17435 have been taken from above this striking layer,
which moreover contains the characteristic Foraminifera. It moreover explains
.why W. A, Visser (1937) in Mb still finds characteristic forms in this last
horizon such as Eponides beisseli, Arenobuliming .ovoidea and Orbignyna
aqUISgranensts.

At the end of this argument it is appropriate to remark that Cibicides
involuta and Guttuling problema are the two forms which always and in
marked quantities occur in the Maestricht Chalk.

§ 5. Facies of the Maestricht Chalk.

UmscrovE (1926a), Voier (1929), W. A. Visser (1937) -and FRANCKEN
(1947) state, that the Maestricht Chalk was deposited in a tropical sea.

- UmBerOVE (1926a) considers the Bryozoa-beds as a stratigraphical com-
plex of which the Anthozoa found by him also form part. These beds are
supposed to have been deposited in a very shallow warm sea, because the
Anthozoa needs light and warmth for growth, Considering figure 8 of
UMmsGrove (1926b) we see that he is of the opinion that the older part of
the Maestricht Chalk has been deposited in deeper water than the younger
in which the Bryozoa-beds occur. That is why UmsGrovE (1926b) speaks of
coral-reef facies. _ _ .

W. A, Vmser (1937) bases his opinion concerning the facies of the
Maestricht Chalk on his Foraminifera-finds. He starts from the supposition
that the Cretacéous forms, which recently occur, lived under the same con-
ditions during the Cretaceous—perlod as they do at present. He combines Ma
and Mb just as Mc and Md. The older part is supposed to have been
deposited. in a- deeper sea than the younger chiefly because Allomorphina
trigona occurs in Ma and Mb, whereas it is absent in Mc and seldom occurs
in Md. According to W. A. Visser (1937) Allomorphina trigona lives in
water of 150—1100 fathoms deep.

FrANCKEN (1947) correctly notices that aceording to the range-chart of
W. A. Visser (1937) Allomorphina trigona does occur in Me, though very
rarely. Yet FrRancken (1947) agrees with W. A. Visser (1937) on the sea-
depth of the Dutch Maestmchtlan because the reef-building corals in Md and
the locally very great abundance of Ostreas in the basie layers of Mc are
an indication of a shallow sea in that period. - -

In order to gain some insight into the ecology of the ‘Foraminifera 1
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compared the data Normon (1930) gave on this sub,]ect with the' forms
found by me. ‘

It appears that
11 of the families out of the Maestricht Chalk now live in shallow ('oo
100 fathoms) warm water. -These families are:

Textulariidae
Valvulinidae
Polymorphinidae (at any rate Guttul'ma problema)
Camerinidae
Peneroplidae
Rotaliidae (at any rate D'Lscarbw, Valvulineria, G’yrmdma and
Rotalia)
Calcarinidae
Cymbaloporidae
Planorbulinidae
_ Orbitoididae _
4 families now live in slightly deeper (to 500 fathoms) water. These are:
Saccamminidae
Verneuilinidae
Lagenidae
Cassidulinidae
5 families now live in deep (> 500 fathoms) and generally also colder water.,
These are:
Lituolidae
Heterohelicidae
Chilostomellidae (statements of Pullenia only)
Globorotaliidae

In the Maestricht Chalk only a very small number of speclmens belong
to these families.

8 families now live under very dlfferent conditions. They are:

Buliminidae, of which Bulimina and Buliminella prefer deep
rather -cold water. Of which Vzrgulma occurs in very
shallow water and Reussella occurs in water of 20 to
170 fathoms.

Nonm'idae, which now generally live in eold water; there are

" species, however, which prefer warm shallow water.

Anomalinidae, which now have a wide depth- and temperature-
range.

. On comparing these results with my discussion in the prewous §s
I arrive at the conclusion that ‘s

le. the Horizon of Eponides beisseli must have been depos1ted in a very
shallow sea. For it is remarkable that in this horizon occur
Arenobuliming ovoidea, Plecting ruthenica and Orbignyna equis-
granensis, three genera of the family of the Vealvulinidae, of
which Norton (1930) states -that it lives in water of a depth
of 0—b5 fathoms and a temperature of 21°—31°, °
That Allomorphing trigona abundantly occurs here points to the
fact, that this form is not restricted to deep water only. The
fact that most specimens are eroded support the supposition that
the shore in this period must have been very near. g
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, 2e. the Horizon of Reusselle cushmani must have been deposn;ed in a

deeper sea which was still fairly warm. Reussella lives in water
of 20 to 170 fathoms deep; great quantities of Leplodermella
maestrichliensis, belonging to the family of Saccamminidae

.which live in water of 100 to 300 fathoms, are found here be-

sides. The slight number of Globigerinella aspera and Giimbelina
globulose also points fo it.

3e. the Horizon of Alabamina dorsoplana was deposited in a shallowing

sea, for Operculina labanae and Siderolites calcztmpmdes are
typical shallow-sea-forms.

4e. the Horizon of Rotalia tuberculifere has been deposited in a shallow

sea. The family of Planorbulinidae, to which Linderina douvilléi
belongs lives in water of 1—60 fathoms, in a sea, therefore, which
is decidedly shallower than the sea of the Horizon of Reussella
cushmani.

At Geulhem; the situation is less distinet. Siderolites calcitra-
poides occurs in small quantities only; on the other hand many
Leptodermella maestrichtiensis occur which points to some depth.
The occurrence of Quinqueloculing antiqua and Spirolina seno-
niensis, however, points to a very shallow. sea.:

5e. the Horizon of Operculing fleuriausi was deposited in a very shallow

_sea. Operculina fleuriausi and Lepidorbitoides minor live in

" " “water of 1—40 fathoms.” A strange element of the fauna of this

"horizon is perhaps Pseudoparrella minisae, belonging to the family

of Cassidulinidae, which according to NorroN (1930) mostly
occurs in water of more than 60 fathoms deep.

6e. the Horizon of Gavelinells pertusa was deposited in slightly deei)er

water because Lepidorbitoides minor and Operculina fleuriausi
have disappeared. The sea may have become a little shallower

at the end of this horizon because then Quinqueloculing antiqua

occurs in some samples of section I and II. It only applies to
the Sint Pietersberg, at Geulhem the number of Quinqueloculina
antigua does not change.

" Although Henson (1950b) warns against a rash application of the results
of his investigation in the Middle East outside the area where he worked,
yet I cannot refrain from pointing out the striking resemblance between the
reef-facies he discusses and the facies treated by me above.

Henson (1950b) makes distinetions between the facies from the shore
down to the sea:

I. in a fringing reef:

L
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back-reef shoals, with a fauna characterized especially by Milio-
lidae and Peneroplidae (Miliolid-Peneroplid-facies).
reef-wall, with reefbuilding organisms.

-reef-talud slope with reefbuilding organisms of the deeper water.

fore-reef shoals with a fauna charaterized by large Foraminifera
as Camerinidae and Orbitoididee (Camerinid-Orbitoid-facies).
fore-reef transition zone with mixed faunas of 4 and 6.
fore-reef basin with a fauna of Globigerinidee and very small
pelagic forms (Globigerinal facies).
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II. in a open shoal-reef:

1. open littoral with a varied fauna of Peneroplidae, Miliolidae,
"~ Alveolinidae and others. ,
2. open-reef shoals with a fauna of large Foraminifera, mixed with
littoral organisms (Camerinid-Orbitoid facies).
3. fore-reef transition zone with a mixed fauna of 2 and 4.
4. open basinal with a fauna of Globzgenmda»e and small pelagic
forms (Globigerinal facies). . -

On the boundary line between 1 and 2 occurs on the top the so-
called top-reef shoals with Miliolid-Peneroplid facies.

Hexson therefore’ chiefly distinguishes 3 facies:

1. Miliolid-Peneroplid facies (back-reef or top-reef).
2. Camerinid-Orbitoid facies (fore-reef).
3. Globigerinal facies (fore-reef basin or open basin).

In the figures of the thin-sections which HEnsoN gives, we are imme-
diately struck by the dwarf fauna of the Globigerinal facies, whereas in two
other facies mentioned, the genera after which th%e facies have been named,
naturally prevail,

In the Maestrlcht Chalk I beheVe to have met with these three facies.
It is a fact that reefs occurred at the time of the deposition of the Dutch
Maestrichtian. Umeerove (1926a, 1926b). mentions a coral-reef facies. It is
not out of the question therefore that there may be a .conformity with the
reef facies of the Middle East. :

The Miliolid-Peneroplid facies is that of sectlon 111 (Geulhem), in which
Quinqueloculina antiqua and Spirolina semoniensis occur in the whole section.
A slight indication of this facies is found in the youngest layers of the
Horizon of Gavelinella pertusa. ,

As a representative of the Camerinid-Orbitoid facies we may consider the
Horizon of Operculina fleuriausi, which is charaecterized by large Orbitoids
and the form from -which its name is derived.

As an analogy with the (lobigerinal facies we may consider the Horizon
of Reussella cushmani, which apart from a few Globigerinells aspera and
Giimbelina globulosa is consplcuous for the curious dwarf fauna-forms for
which Rotalia tuberculzfera is especially mentioned.

The question is, however, whether we are here concerned with a fringing

reef or an open shoal-reef.
" On examining the difference in faunas between the Sint. Pletersberg and
Geulhem, we see that Geulhem shows the typlca.l Miliolid-Peneroplid facies,
which the Sint Pietersberg lacks. Geulhem is therefore representative of the
back-reef or the top-reef. If we assume that we are concerned with a fringing
reef, then a reef is supposed to have existed between Geulhem and the Sint
Pletersberg in the Maestrichtian-period. The. existence of such a reef is un-
known however.

- If we start from ' ,the supposition that we are concerned with an oper’
shoal-reef. then we must assume that the sea near the Sint Pietersberg was
deeper than at Geulhem, that therefore the coast was nearer to Geulhem
than to the Sint Pietersberg. This agree with the theory that in the Senonian-
sea of the Southern Netherlands lays a peninsula covering North-Limburg. The
southern bank of it approximately runs along the line Sittard—Kunrade (see
Faser 1948, fig. 101). ‘ .
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This supposition also explains why the Horizon of Operculina fleuriaust
at Geulhem is less eonspicuous than in the Sint Pietersberg. The entire fauna
of seetion III (Geulhem) shows the Miliolid-Peneroplid fauna, - forms the
transition from the littoral deposit to the deeper open-reef shoals. When the
sea during the deposit of this horizon became shallower, the Mi]iolid-Peneroplid—
fauna was not eliminated, however, because it felt at home.in shallow water.

When I apply the results of HENSON’s research on the Maestricht Chalk
I can state the following data:

The Maestricht Chalk begins with a very shallow sea,, whlch leaves behind
a eroded fauna (Horizon of Eponides beisseli).

Then a great transgression takes place; the deposit of the Horizon of
Reussella cushmani takes place in rather deep water. In this stage there are.
sure to be reefs nearer the coast.

Thereupon the sea retreats, the Horizons of Alebamina dorsoplana and
Rotalia tuberculifera have a facies of a rather shallow sea, whereas at Geulhem
this period already shows a Miliolid-Peneroplid facies. Reefs are beginning to
grow of which the layer, out of which sample S29 was taken, is a first
indication. The sea retreats more and more so that the Horizon of Oper-
culina fleuriausi obtains the typical Camerinid-Orbitoid character. The vary-
ing number of hard Bryozoa-beds proves that there are reefs in the neigh-
bourhood and on the spot.

After this period a faint transgression takes place making the Camerinid-
Orbitoid facies disappear. The ¢oast remains close enough to Geulhem for the
Miliolid-Peneroplid fauna to keep alive. At the end of this period we notice
a faint indication of the regression of the sea on account of the occurrence
of Quinqueloculina anliqgue in the younger layers of the sections I and II
(Sint Pietersberg).

§ 6. Occurrence of the Foraminifera of the Maestricht Chalk in other
Cretaceous areas,

Of the species found in the Ma&stmcht Chalk suxteen are excluswely
found in South-Limburg. : .
These are:

Chilostomellina senoniensis
Cymbalopora radiata

Discorbis supracretacea

Guttulina paalzowt
Pseudopolymorphine digitata
Pseudopolymorphina soldanit,
With the species newly met here:

Cibicides roestae

Lamarckina bienfaiti
Leptodermella maestmchtwnszs
Nonion troostae

Operculina labanoe

Orbitoides brinkae
Pseudoparrella limburgensis
Pseudoparrella meeterenae
Pseudoparrella minisae
Sigmomorphina kronenburgae.
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Guttulina caudata, Globulina rotundate and Guittuling wviformis on the
other hand are found in the Cretaceous only in this locality, in other localities
they' are found in younger formations.

I leave unmentioned the few species which I _only determmed on genus
because they occurred in a single specimen’ only.

I tabulated the other species found. By Germany (1) I mean the North
Western part, viz. the basin of Munster, Hannover, Riigen ete. but also Aachen,

By Germany (2) I mean the Oberbayerische Alps.

By North-America is meant the different Cretaceous oceurrences in the
United States and Mexico; by South-America those of Trinidad, Venezuela,
Colombia, Peru ete.

By Africa is meant the Cretaceous of the Tangan,]lka.-Terrltonum and
Madagascar, by the Middle East the Cretaceous occurrence in Palestme, Syria,
Iraq and Egypt. -

All the occurrencés mentloned are only those of the Upper Cretaceous
in the above mentioned countries. The exact localities may a,lways be found
in Chapter II with the species descnptlon .

' ' s 3 :
N TRy =K £ o

- : E - g F§ £ cs‘

by b : = .8

55338'5“@ oéﬁ:\ﬁgg'a

R RTINS LRy
E3EEcsacaibs598 22

Alabaming dorsoplana . . . . — — — —X — — —— —
. Allomorphing trigona . . . . X — — —— — — — — —_—————— — —
Anomaling complanata . . . . X —— — X — — — — —— X =X — —
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Buliminella obtusa . . . . . — =X — X — — — — — X — —
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Germany (2)

New QGuinea

Middle East
Australia

Dzscorbzs stelligera
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Dorothia pupoides . . X _X——_—— —_— = — — X — X — — —
Enantiomarginuling ebngata . XK e e e e e e e
Eponides beisseli . X — e ——— — — —
Eponides carpenteri . —— X —_———— — — — — — ——
_Eponides hemisphaerica. e e—— X — — —— e ———
Frondicularia archiaciana . e XXX e e
_ Frondicularia biformis .- e X=X e - — — ———— — —
Gaudryina laevigata . e X — X — — e — X Xe— = ——
Gaudryina rugosa . X=X —————— — — X ==X —X
Gavelinella ammonoides =X e— e — e ——
Gavelinella binkhorsti e =X e e X e — e
. Gavelinella bosqueti . X e e e X e e
Gavelinella pertusa e X=X — - e — e —_———
Gavelinella stelligera . D S e S S S ——
‘Gavelinella tumida . —— e — X e e
" @lobigerina bulloides . . B s T Ty ——
. Globigerinella aspera - XXX =X ———— —— Koo
Globotruncana marginate . XK e e — b, G U
- Globulina exserta . . emm— =X —_-—— —— —— Ko e — —
Globuling gravis e e XK e e e -
Globulina lacrima - . . e X=X XK — — = — XX ——X—
Glob. lacr. v. horrida . B e e p— X —— — — —
Glob. lacrvsubspha,emca B G R e — X X =t ———
Globuling prisca . .. . . X — XXX — e X —
Giimbelina globulosa . e XX —X ———— — — — XX —=——X
Guttulina adhaerens . . . R e T XX —=——=X
Guttuling problema . .-. X e X — e — — — X - — —=- X
. Guttulinag trigonula X e XX ———— — — P G
Gypsina cretae . W oo
Gyroidina depressa . —_— e e = e X e e XX — — - =
Gyroidina globosa . . Xe—m—me—— - — - — — KK ——_—— —
Gyroidinoides nitida . . X=X ==X e —— —— - — — — X
Lagena acuticostata . —_ XK e X — e —— X —m—_- - — —
Lagena aspera . . e X e e e X
. Lagena globose . e e X — — — e — — X X oo —
Lagena lineata e e _ e e X e —
. Lenticuling acuta . . X o e e e e
Lenticuling rotulata . . . . KX Kt — — XK —=—=——
- Lepidorbitoides minor . -. e X — e e X — e —
Linderina douvillés . . e e X e e e
Lituola mautiloidea . M e X e e o e e e e —— —— ——— e —
Marginulina paralella K o e e e e
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- Operculina fleurigust . . . . —e— e — e ————— =
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Orbitoides apiculata . . . .°. ——= X = — X X —— — X —— - — — =
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* Pseudoglandulina pamlella K XK S e e e e e
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Pseudovalvulineria lornewna X —— — —
Pullenia quaternaria e X e
Pullenia reusst . . . . . XX e — e ——
Pyruling acuminate . Koo X e e e e —_———
Pyrulina cylindroides . . X——X e e — — — X X — — — — .
Quadrimorphina allomwphmmdes Xe——— - X - — — — X X - = — —
Quadruling rhabdogonoides —— e X e — e .
. Quinqueloculina antiqua - Ko e e e ———
Quinqueloculina stolley: - . Ko e e X e e
Reussella cushmani e e — e X —
Rotalia tuberculifera . . . " — X — — — — — — —
Siderolites calcitrapoides . e X e X e X — e —
- Sigmomorphina semitecta var.terq. — — — — — — — — — — — Mo
Sigmomorphinag soluta — e e X e e
Spiroplectammina baudowiana XX X=X — - ———— = X o e —
- Textularia agglutinans . N XX X—e— —e e e
Textularia conulus XX e e e
Textularie foeda . . X e e e
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o - — —— —




318

If we add up all the common species of each country or each area, it
appears that the Maestricht Chalk has in common with the Cretaceous of

the N'W. part of Germany . . ... . 71 species.
the Oberbayerlsche Alps ..+ 7. « . . 23 species.
France . . . .-+ « « . .. 28 species.
England . . . . . . . . . . . 15 species.
Sweden . . . . . . . . . o . . 27 species.
Switzerland . . . . . . . . . . 3 species.
Austria . . . . . . . . . . . . 2 species.
Poland . . . . . . . . . . . .. 2 species.
Spain - ... . . . ... . - .. . 1 species.
Italy e e e e i . o W4 . .« . . 2 species.
CGreece - . . e e e e« . . .. 2 species.
North-America . . . . . . . _. . -34 species.
South-America. .. . . . . . . . . 18 species.
Afriea . . . . . ... +~ . . . . 6 species.
Middle Bast v . . ¢ . .:. . ... 2 species.
New Guinea .'. . . . . » « =« 1 species.
Australia . ... .. ... .". . . T species.

- . The Maestricht Chalk foraminifera fauna has therefore the greatest num-
ber of species in common with the Upper Cretaceous of Germany. Yet. this
agreement is’less conspicuous than it may seem, because the Upper Cretaceous
of Germany has in the first place been very extensively examined by REeuss,
Eceer and FRANKE in comparison with the other areas. Secondly because the
entire Upper Cretaceous (Cenomanian up to and ineluding Senonian) has
been examined, whereas in other Cretaceous areas only pa.rt of the Senoman
has been exammed

+ The fifteen specles which the Maestrlcht Chalk has in common with the
English Cretaceous is, no doubt, a slight percentage of the common fauna.
These 15 species chiefly consist of representatives of the Polymorphinidae, of
which Cusaman & Ozawa (1930) mention extensive occurrences, but I am
not aware of a paper on the Upper Cretaceous Foraminifera of England.”

The forms which the Maestricht Chalk has in common with the French
Upper Cretaceous are very conspicuous. All these but two (Orbitoides apicu-
lata and Omphalocyclus macropora) originate from the basin of Paris, namely
out of the Upper Campanian. So the French forms are older than those of
the Maestricht Chalk. They occur especially in Ma and Mb (Arenobulimina
ovoidea, Gavelinella stelligera, Gyroidinoides nitida, Spiroplectammina bau-
douiana and others), all but three (Enantiomarginuling elongata, Frondicu-
laria archiaciana and Frondicularia biformis) which each occur only once
and therefore carry no weight. This supports the theory that the Cretaceous
sea reaches our country first from the South; then from the North.

On examining the 31 species which the Maestrlcht "Chalk has in common
with the Swedish Upper Cretaceous we find forms both from the younger’
and from the older part. The Danian forms from Sweden, which BroTzeN
-describes, and which also oceur in the Maestricht Chalk are: Cibicides voliziana,
Alabamma dorsoplana, Guttulina problema, Globulina lacrima and Sigmo-
morphina soluta. None of these forms, however are typical Danian-species.

Cibicides voliziana is_also described by Marre (1941) as coming from the
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Craie Blanche of Paris and Scrrsma (1946) mentlons it coming from the
Hervian of South-Limburg.

Alabamina dorsoplana occurs in Sweden both in the Maestrichtian and
the Danian, but more abundantly in the Danian. Only in the younger part
of the formation we come across it in the Maestricht Chalk, Guitulina pro-
blema and Globulina lacrima are typical Maestrichtian forms also known from
other areas, Sigmomorphing soluta oceurs in Sweden in the Danian only. In
the Maestricht Chalk this form ocecurs in all horizons but nowhere abundantly.
It seems to me, that these facts are no indications of the younger part of
the Maestricht Chalk being of the Danian age. .

CusuMaN has drawn attention to the agreement of the European Creta-
ceous to that of the American in various publications. In view of the great
distance and in view of the quite different facies the 34 forms in common
with. North-America and the 18 with South-America are indeed striking.
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Rotalia beccarii 274.

Rotalia carpenteri 272.

Rotalia constrictus 289,

Rotalia globosa 270.

Rotalia hemisphaerica 272, 273,

Rotalia involuta 273, 290.

Rotalia nitida 268,

Rotalia polyraphes 273.

Rotalia soldanii f. nitida 268,

Rotalia sulcata 261,

Rotalia trochoidiformis 274. v

Rotalia tuberculifera 210, 274, 291, 303,
305, 306, 307, 308, 309 312, 313 314,
317,

Rotalina depressa 270.

Rotalina involuta 290.

Rotalina nitida 268,

Rotalina polyraphes 290.

Rotalina voltziana 291.

Saracenaria trilobata 227,



Siderolite calcitrapoide 275,

Siderolites calcitrapoides 207, 208, 275
277, 303, 305, 306, 307, 308, 309 312,
317 ~

Siderolites calcitrapoides var.. hewgata
275, 277. ..

Slderohtes denticulatus 275, 277

Sigmoidella elegantissima 248 249,

Sigmomorphina kronenburgae 246, 314.

Sigmomorphina semitecta var. terquemia-
na 247, 317, -

‘Sigmomorphina soluta 246, 247, 248 317,
318.

Sigmomorphina sp. 248.

Sphaeroidina bulloides 282,

Spirolina senoniensis 254, 306, 312, 313.

Spiroplectammina baudouiana 212, 317,
318.

Sporadotrema minutum’ 204,

Streblus beccarii 274,

Textularia agglutinans 213, 306, 317,
Textularia baudouiana 212.
Textularia concinna 213,

Textularia conulus 213, 214, 317.
Textularia fanjasi 214, 215.
Textularia foeda 214, 317.
Textularia globifera 214, 255.
Textularia globosa 214,
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Textularia globulosa 254, 255.
Textularia sp. 215.

Textularia subconica 215, 306, 317.
Textularia trochus var. subconica 215,
Textularia turris 219.

Tristix globuliferum 232, 317,
Tritaxia dubia 216, 317,

Tritaxia tricarinata 216.
Truncatulina beaumontiana 289,
Truncatulina complanata 287,
Truncatulina constricta 289.
Truncatulina grosserugosa 287,
Truncatulina involuta 290.

. Truncatuline tenuissima 288,
Truncatuline voltziana 291.

Uvigerina westfalica 256.

Vaginulina costulata 227,
Vaginulina daini 228, -
Vaginuling paralella 226.
Vaginulina trilobata 227,
Vaginulinopsis trilobata 227,
Valvulina allomorphinoides 281,
Valvulinaria allomorphincides 281,
Valvulineria sp. 264.

Verneuilina dubia 216.
Vermiculum globosum 235,
Virgulina tegulata 259, 260, 317,



PLATES 1—11.

All' specimens drawn and photographed have been entered into
the collection of the “Rijksmuseum van Geologie en Mineralogie”
at Leiden under the numbers 18748—18865 and 18890—18925.



