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Abstract: From the shallow-water transgressive sediments belonging predominantly
to the Lower Turonian four species from the family Lituolidas were studied. The species
exhibit large, macroscopically visible arenaceous tests, more or less artached to the sub-
strate: Acruliamminag longa (TAPPAN) originally described from the Lower Cretaceous,
Aeruliammina nekvasifovae n. sp. from the Cenomanian to the Lower Turonian of the
Bohemian Cretaceous Basin, Bdelloidina cribrosa (ReUss) and Axicolumella cylindrica
(PERNER) emend. HERCOGOVA. The new genus Axicolumella was determined mainly on
the basis of the internal structure of the test; the revision of the species was based on the
study of Perner’s autotypes in the National Museum in Prague and on new topotypes
from Perner’s locality Kamajka. Ecologic relations were examined, too. Stradgraphic
classificaton of the samples from 11 localities of the so called surf facies was based
mainly on the composition of foraminiferal associations. In addition, a new species,
Dictyopsella fragilis, was described from the Lower Turonian organodetridc limestones.

v Ustfedni fistav geologicky, Malostranské ndm. 19, 118 21 Praha 1

Introduction

Foraminifers described in this paper were studied at the instigation of dr., Q. Ne-
kvasilova from the Institute of Geology and Geotechnique of the Czechoslovak
Academy of Sciences, Prague. Dr. Nekvasilovd kindly lent me all her material
gathered during many years of brachiopod sampling from exposures and quarries
of the Bohemian Massif Cretaceous. I wish to express my gratitude not only for
the foraminifers but also for the data on lithological and sedimentary development
of individual localities.

Foraminifers studied come from localities of prevailingly Lower Turonian age,
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The following review provides a short lithological characteristic of the type of the

substrate where the attached specimens were found or of the types of sediments,

which yielded tests secondarily disengaged from the substrate and a short survey
of fossils (foraminifers mainly) whose occurrence served as the basis for strati-
graphical classification of the locality.

Prague - West District:

Tuchomeéfice, quarry Knézivka:

1. an abraded wall of lydite monadnock;

2, marlstone with Vaginulina robusta (CHAPMAN) and Gavelinella belorussica (AKI-
MEC) — Lower Turonian.

Cernoviéky, an abandoned quarry near the church of St. Vavfinec:

1. lydite block (maximum size cca 1.5 m) near the entrance of the quarry;

2. lydite pebbles from conglomerate;

3. conglomeratic cement, calcareous claystone to organodetritic limestone with
Cibicides lepidus PLOTNIROVA, Dicryopsella fragilis n. sp. and Patellina subcretacea
CusuMAN & ALEXANDER, known in the Bohemian Massif from the Lower
Turonian; there were also found Cibicides aff. apprima VOLOSHINA, Spiroplec-
tanumina goodlandana LALICKER and Spiroplectammina laevis (ROEMER) unknown
from the Bohemian Cretaceous Basin. Free portions of Bdelloidina cribrosa
(REuss) were quite sporadic here. The Lower Turonian,

Stfedokluky. An abraded lydite block (approx. 1.25 x 0.75 m) with the artached

Bdelloidina cribrosa (REUSS) specimens remained as the last available residue of the

Cretaceous transgressive sediments from an abandoned little quarry, today filled

with the dump.
Kladno Dastrict:

Vrapice: glauconitic claystones with the free ends and secondarily disengaged

short tests of Bdelloidina cribrosa (Reuss) only.
Kolin District:

Skalka near Velim (Némecek quarry):

1. abraded gneiss wall of the eroded channel of the Cretaceous substratum (musco-
vite-biotite migmatite with garnet, locally with rare lenses of amphibolite and
erlane),

2. filling of the deeper parts of the erosional channel: conglomerate of gneiss peb-
bles cemented by organodetritic limestone with Inoceramus ex gr. pictus — the
Cenomanian;

3. the overlying stratum of conglomerate: calcareous claystones with Frondicularia
fritschi PERNER and Vaginulina robusta (CHAPMAN) — the Lower Turonian.
Kutnd Hora District:

Kamajka: organodetritic limestones with Dictyopsella fragilis n. sp., Vagiulina

robusta (CHAPMAN) and Gavelinella belorussica (ARIMEC) — the Lower Turonian.

KANK — National Nature Reserve “Na Vriich”: organodetritic limestones with

Gaudryina serrata FRANKE, Dictyopsella fragilis n, sp., Patellina subcretacea CUSH-
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MAN & ALEXANDER and Gavelinella belorussica (AKIMEC) — the Lower Turonian.

Karlov, quarry:

1. the walls of the abraded gneiss block (medium to strongly migmatized biotite
to muscovite-biotite gneiss);

2. so called scyphia-spongolites, which originally surrounded the gneiss block,
containing species Frondicularia fritschi PERNER, Gavelinella belorussica (AKIMEC)
and Cibicides gorbenkor AKIMEC — the Lower Turonian;

3. conglomerates cemented by marlstones, containing remains of macrofauna
(situated under the gneiss block ad 1.).

StarkocC, quarry: calcareous claystones with Vaginulina robusta (Chapman) and

Gavelinella belorussica (AKIMEC) — the Lower Turonian,

Skalka near Zehudice: organodetritic limestones with Dictyopsella fragilis n.

sp., Vaginulina robusta (CHAPMAN) and Gavelinella belorussica (AKIMEC) — the

Lower Turonian,

Zbyslav: organodetritic limestones with Vaginulina robusta (CHAPMAN), Gaveli-

nella belorussica (AKIMEC), Gavelinella polessica AKIMEC and Dicarinella longoriai

PErRYT — the Lower Turonian.

It 1s not possible to determine the age of Acruliammina attached to lydites or
gneiss walls with absolute certainty: we suppose they originated in the Lower
Turonian, because the sediments surrounding them are of Lower Turonian age
and also Acruliammina occurs occasionally in the Lower Turonian communities of
foraminifers (Skalka near Velim, Kamajka), but we can not eliminate the possibility
that they lived already in the Cenomanian and were covered by the sedimental layer
only in the Lower Turonian.

The conservation of the tests of the studied foraminifers depended both
on the structure and composition of the walls of individual species, and on the
sedimental rocks, in which they were preserved. Specimens of Acruliammina longa
with less solid walls with the majority of cement are in all localities fairly damaged
in contrast to Acruliammina nekvasilovae with solid walls made predominantly of
quartzitic grains with a little amount of cement.

Bdelloidina cribrosa and Axicolumella cylindrica with robust and resistant tests
are on majority of localities (Kamajka, Skalka near Velim, Starkod, Zbyslay, Kank
and Skalka near Zehu3ice) in organodetritic limestones or calcareous claystones
conserved very well and in great number of specimens. In marlstones from Tucho-
méfice occur only short fragments of Bdelloidina cribrosa, covered with a thin
limonite coating. Only one species, Bdelloidina cribrosa, was found in glauconite
claystones from Vrapice. The tests from this locality are the most damaged, partly
decalcified and corroded.

Considering, that in four of the studied localities occur specimens of a new
species Dictyopsella fragilis, 1 included their description, although they do not
belong among attached species treated in this paper.
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Dicryopsella MUNIER-CHALMAS in SCHLUMBERGER, 1900

Dictyopsella fragilis n. sp.
Fig. 1/1-3

Holotype: the specimen JH 291 figured in fig. 1/1, deposited in the collections of the Geological
Survey, Prague.

Derivation of name: the tests are very fragile, the majority of specimens 15 damaged.

Materia : more than 20 specimens.

Type locality : Kafik near Kumd Hora, National Mature Reserve “Na Vriich",

Type horizon: the Lower Turonian, organodetridc limestones.

Diagnosis: The test is trochospirally coiled, with 5 to 6 chambers in the last
whorl, The wall finely arenaceous, calcareous. Chambers are subdivided by delicate
subepidermal network system of secondary partitions. Aperture inconspicuous,
umbilical, interiomarginal.

= 5
,I
0.5 mm .

II :h

1. Dictyvopsella fragilis n. sp.; Kafik near Kumd Hora
1 — holotype; 2, 3 — paratypes
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Description: Test nearly round to broadly elliptical, trochospirally coiled;
the spiral side slightly convex, umbilical side slightly concave, In side view the
test is lowly depressed. The test is evolute on the spiral side, consisting of 2 1/4 to
2 1/2 whorls; the last whorl is composed of 5 to 6 chambers. Only chambers of the
last whorl are visible on the umbilical side. Periphery narrow, rounded ; faintly
lobulate in juvenile specimens, more distinctly lobulate in adult ones. The spiral
side of the chambers is slightly inflated, sutures are depressed, bent backward, On
the umbilical side the chambers are flat or slightly concave, sutures sigmoidal.
Chambers increase gradually and distinctly in size as added. Aperture shaped as
a little arch with a faint rim is interiomarginal, nearly in the centre of umbilical
side. The wall is finely arenaceous, calcareous, with smooth and Iustrous surface.

Due to the fragility of the tests, it was not possible to make thin-sections. All
specimens promptly disintegrated during grinding. Therefore the internal build
could be studied upon immersion only. When using the immersion oil the delicate
subepidermal network system became distinctly visible; near the periphery, where
the tests are the most thin, also secondary radial partitions could be observed.

Dimensions:
holotype paratypes
greater diameter: .50 047 058 038 036mm
thickness ; 0.11 13 013 011 0.11 mm

Relationships: Of all the Dictyopsella species, D. fragilis is most similar to
the tests found by MouLLADE (1966) in organodetritic facies from the Barremian
of “Fosse Vocontienne” and described as Dictyopsella sp. (p. 20, pl. 1, figs. 6—7,
pl. 10, figs. 2—3). This description agrees almost precisely with that of the Bohemi-
an specimens but tests depicted by MoULLADE differ in having more convex spiral
side, less lobulate periphery and mainly in having a relatively narrower last whorl.

Dicryopsella libanica SAINT-MARC, 1975, Dictyopsella tenuissima (Reuss, 1862),
Dictyopsella chalmasi SCHLUMBERGER, 1900, Dictyopsella kiliani MUNIER-CHALMAS,
1900 and Dictyopsella muretae HOTTINGER, 1967 have all, in addition to further
different features, a larger number of chambers in the last whorl. Dicryopsella cuvil-
lier1 GENDROT, 1968 with 4 to 5 chambers in the last whorl has a highly conical test
consisting of 4 to 5 whorls and a round, nonlobate outline.

In the general build of the test and in the shape of the chambers Dicryopsella
fragilis most closely resembles the specimen from the Lower Cretaceous (Gargas-
mergel) of North Germany, depicted by Reuss (1862, pl. 11, fig. 5) as Rosalina
Schlonbachi m. According to the original description this species differs from D.
fragilis in having a smaller size (diameter 0.3 mm), 3 whorls (instead of 2 1/2), five
chambers in the last whorl only (instead of 5 to 6) and in having a very narrow,
slitlike aperture. Since the original description lacks any reference to the internal
build, the first three differences may be included into the variability range of D.
fragilis. But on the basis of the shape of the aperture it is more probable that
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“Rosalina” schionbachi belongs to the genus Conorbina from the family Discorbidae.

As to the problem of systematic position of the genus Dictyopsella 1 accept the
opinion of MOULLADE (1966) and SAINT-MARCK (1973) who consider preferable to
place it in the family Trochamminidae according to the trochospiral build of the
test, while LoEBLICH - TAPPAN (1964) ranged it among the Araxophragmiidae ac-
cording to its internal structure.

Occurrence: In the Bohemian Massif Dictyopsella fragilis was found in
organodetritic limestones of the Lower Turonian only, in the localities Kaiik,
Kamajka, Skalka near Zehusice and Cernovicky,

Systematic part
(According to the LoEBLICH - TAPPAN’s, 1964 classification).
Lituolidae DE BLAINVILLE, 1825

Placopsilininae RHUMBLER, 1913

Acruliammina LoeBLICH & TAPPAN, 1946

Acruliammina longa (TAPPAN, 1940)

Fig. 2/1 -5; fig. 3/1 —7; fig. 4/1-20; pl. I, figs. 1 —6; pl. II, figs. 1—7; pl. I1I, figs. 1
3, 5, 63 pl. 1V, figs. 2, 3; pl. X11, figs. 1—3, 5

1892 Lituola cenomana D’ORBIGNY ; PERNER, p. 2022, pl. 2, figs. 1 —6; pl. 4, fig. 15; p. 21
fig. 4; p. 22, fig. 5.
1940 Placopsilina longa TAPPAN; TAPPAN, p. 100, pl. 15, figs. 9— 10,
1943 Placopsilina Ionga TAPPAN; TAPPAN, p. 493, pl. 79, figs. 8—9,
1946 Acruliammina longa (TAPPAN); LoEBLICH - TAPPAN, p. 252, pl. 36, figs. 20a —c.
1959 Acrudiammina longa (TAPPAN); BALACHMATOVA - REJTLINGER, p. 230, fig. 291 A-B.
1964 Placopsilina cenomana (D'ORBIGNY); LOEBLICH - TAPPAN, fig. 159/ 1, 2.
1964 Aeruliammina longa (TAPPAN); LOEBLICH - TAPPAN, p. C247, fig. 159/ 5.
non 1967 Acruliammina longa (TAPPAN); BRONNIMANN - JAYET, p. T—23, ext-figs. 2-9; pl. 1.

Description: Test attached, large, consisting of irregularly coiled initial por-
tion and uncoiled uniserial portion almost never continuing straightly but deviat-
ing, turning aside, bending and once again straightening quite irregularly, The
build and size of the coiled initial portion of individual tests is considerably vari-
able. It consists of 1 to 1 1/2 whorls. One whorl is composed of 5 to 10 chambers,
mostly roundly triangular, separated by slightly depressed sutures. Chambers
cither gradually enlarging or with a nearly constant size. In the centre of the coiled

—

2. Acruliammina longa (TaPPAN); Cernovitky
1 — initial spire atrached to the adult specimen; 2 — five mutually overgrown specimens;
3 — specimen with a small initial spire } 4 — specimen with a large spire and the end broken off;
apertural openings visible on the intercameral septum; 5 — three concrescent specimens; the
greatest have partly broken off dorsal walls
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portion is a round to elliptical, inflated proloculum with a diameter of 0.11 to
1.08 mm, or a little depression which remained after its breaking off. The diameter
of the coiled portion oscillates from 0.50 to 2.22 mm. This size in smaller spires
(up to the diameter of 1.20 mm) does not depend on the number of chambers (5 to
9 + proloculum); only the larger ones have 8 to 9, rarely up to 10 chambers around
the proloculum.

The uncoiled portion consists of numerous, short and broad uniserial chambers,
roundly oblong, in places of bending of the test triangular ; the attached ventral side
corresponding in shape to the substratum, the dorsal side slightly inflated. Cham-
bers are separated by distinct, depressed sutures. The interior of the chambers is
simple, hollow; intercameral septa with apertural openings. The number of uni-
serial chambers oscillates from 0 to the found maximum number of 28 chambers.
This number is not final, because the last, 28! chamber bears some traces of
another, half-broken continuation of the test. Majority of the tests have a smaller
number of uniserial chambers, usually with smoothly rounded, integral, shightly
inflated apertural face, which shows that their growth was finished. Therefore we
cannot suppose, that these specimens have developed the last part of the uniserial
portion, in this genus rising from the substratum, straightening and becoming
round to elliptical in cross-section with a greater number of terminal apertural
openings.

In tests from Cernovicky, attached to an abraded lydite block or to lydite pebbles,
it cannot be demonstrated with certainty that they had developed the freely grow-
ing portion in spite of their numerous chambers and relatively large size. This free
end of the test was found in a little number of specimens washed from calcareous
claystones forming the Cretaceous filling of the so called “etosional channel Vero-
nika” in the gneiss wall of the quarry Skalka near Velim and from organodetritic
limestones from the localities Kamajka, Zbyslav and Skalka near ZehuSice. These
specimens, attached to minute fragments of gneiss or to the tests of Bdelloidina
cribrosa, echinoid spines, shell fragments and the like, grew up to a considerably
smaller size, but their ends disengaged and rised above the substrate much sooner,
in the moment when they reached, even by a little number of chambers, the peri-
phery of the substratum, These specimens have on the end of the free portion 2
to 5 apertural openings (pl. I, fig. 6; pl. I, figs. 5, 7).

The terminal aperture, situated usunally not far from the attached base or in the
centre of the apertural face of the last chamber, underwent during the ontogenetic
evolution of individual specimens the following changes, which are often observ-
able when the dorsal side of chambers is broken off, also on intercameral septal
areas:

1. A simple aperture (fig. 4/1—2) in the shape of a 4 broad slit to ellipse with
the longer axis parallel with the base, or of a quite irregular shape, was found in
40 %, of 80 measured specimens with uncoiled portion. It occurs on the chambers
of the spirally coiled portion and in the first section of the uncoiled portion. The
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3. Acrulianumina longa (TAPPAN) .
1,2,5 — specimens with evolure portions; Cernovitky; 3 — specimen attached to Axicolumelia
cvlindrica; Kamajka; 4, 6, 7 — juvenile specimens; Cernovicky
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majority of these juvenile specimens have this simple aperture on the rounded end
of the test, which did not grow further, which is confirmed by the absence of any
traces of breaking. The breadth of the last chamber with the simple aperture ranges
from 0.55 to 1.0 mm, the length of specimens with the uncoiled portion from 1.11
to 3.88 mm.

2. The transition from one to two apertural openings was found in the test
2.4 mm long, with the breadth of the last chamber 0.94 mm. This aperture is in
the shape of a dumbbell: a slit joins two nearly round openings.

3. The first stage with the simple aperture is followed by chambers with two
apertural openings (fig. 4/4—7), which are mostly elliptical, rarely almost round
and situated in the same level or raise obliquely in the direction to the central axis.
There were found 33.75 9, of tests terminated in this stage and they probably still
belong among the juvenile specimens. The aperture consisting of two openings
occurs 1n last chambers 0.94 to 1.30 mm broad, in tests 3.43 to 5.70 mm long.

4. The aperture formed by one round and one elongate opening (fig. 4/8) can be
considered a transition from two to three apertural openings. It was observed on
a well preserved test with the following parameters: diameter of coiled portion
0.97 mm, number of chambers in coiled portion 9 + proloculum, diameter of
proloculum 0.16 mm, length of the test 4.57 mm, breadth of the last chamber
0.8 mm, height of the apertural face 0.55 mm, number of chambers in the uncoiled
portion 12 - the broken end.

5. The aperture composed of three openings was found in 18.75 %, of the speci-
mens. Irregularly elliptical to round openings are either all in one row (fig. 4/10, 11,
13—15, 17) or arranged in the shape of a & regular triangle (fig. 4/9, 12, 16; pl. I,
fig. 5). These specimens are the largest, they reach the length of up to 8.04 mm.
The breadth of the last chamber 1.30 to 1.6]1 mm was measured on the tests with
apertural openings forming a row and exhibiting during the growth invariably low
and broadly arched cross-section. The evolutionarily more advanced tests already
began to manifest the tendency of gradual heightening, which evidently preceded
the detachment of the next stage from the substrate. The cross-section of these
specimens is higher, more vaulted, broadly elliptical to nearly round with a re-
lauvely short, straight, attached base. The central apertural opening graduaily
moves upwards, which results in their triangular arrangement. The breadth of the
chambers decreases up to 0.8 to 1.1 mm.

6. The aperture consisting of four openings (fig. 4/18, 19; fig. 2/5; pl. 1L, fig. 7)
was found in 6.25 %, of specimens with attached ends only. Part of them is 4.5 to
5.4 mm long, others could not be measured. For the breadth of the last chambers
holds the same, what was mentioned about the tests with three apertural openings:
the low, broadly attached chambers have apertural openings in a row, in the cham-
bers with almost round cross-section apertural openings make apexes of a square.

7. Aperture composed of five openings was found in one specimen attached by
the whole test to the substratum (Cernovigky). This specimen is 5.54 mm long, the
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4. Acruliammina longa (TAPPAN); Cernovitky
1 —20 — apertural openings of attached specimens
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last chamber is 1.25 mm broad. Apertural openings make an irregular ellipse; their
position suggests that they originated from primary four openings located circularly
with the fifth, moved to the side (fig. 4/20). Free ends of the specimens from the
sediments of Skalka near Velim, Kamajka and Skalka near Zehusice exhibit aper-
tural openings arranged in a regular circle (pl. I, fig. 6) or ellipse (pl. 11, fig. 5).

It is probable, that free ends of the tests that were not found in the locality
Cernovitky were broken off and covered with a layer of lydite pebbles on the
bottom of the quarry. According to the manner of conservation of the tests it
cannot be presupposed that there was a large number of these lost fragments: the
majority of smaller specimens (with 1 to 2, less frequently with 3 apertural open-
ings) have intact ends. Therefore further continuation of the growth is probable in
a relatively small percentage of the specimens — in the group with 3 to 5 apertural
openings.

‘The walls are composed from three layers:

1. the outer exostratum is build up by a thin layer of quartz grains, of the aver-
age about 0.20 to 0.05 mm, exceptionally up to 0.16 mm, arranged mosaiclike,
parallelly with the surface.

2. The relatively thick mesostratum is made by smaller, less compressed quartz
grains, The cementing material of both these layers is quartzitic. In the meso-
stratum were found both pores and wall tubules (pl. I11, fig. 1b; pl. IV, fig. 3b).

3. The endostratum, made by a very thin pseudochitinous layer of brownish
color is conserved only fragmentarily in some of the chambers.

Due to weathering the tests are very fragile, easily breakable and crushing already
under slight pressure, Apertures can be successfully cleaned only by a soft little
brush, dipped in water or better in diluted HCI, which dissolves calcareous deposits
without damaging the quartzitic wall of the test.

The considerable differences in the size of initial coiled portions led to delibera-
tion whether the tests did not belong to different generations. For the micro-
spherical ones may be held perhaps specimens with relatively small spires and long
evolute portion consisting of numerous chambers, for example tests with the fol-
lowing sizes:

diameter of coiled portion: 0.58 mm 1.02 mm

number of chambers in spire: 5 4 proloculum 9 4+ proloculum
diameter of proloculum 0.13 mm (depression) 0.16 mm {(depression)
length of the test: - 8.04 mm 8.04 mm

breadtch of the last chamber: 2.63 mm 1.61 mm

number of evolute chambers: 28 + ? 23

number of apetural openings: 47 3

This hypothesis is made questionable by the fact, that one of the mentioned
tests has the initial coil composed of five chambers and proloculum only, while the
large spires (with the diameter 1.11 to 2.22 mm) which should represent the
megalospherical stage, consist of the maximum number of chambers. These spires

156



occur often separately, without the evolute portion of the test; they are mostly
isolated from other specimens and well conserved (fig. 3/4, 6). But in case that they
are followed by evolute portion, they usually form a component of groups of
mutually overlapping, tangle-like grown specimens, secondarily damaged, in which
it is not possible to determine mutual appurtenance of the beginnings and ends of
the tests and therefore nor the exact length and number of evolute chambers in
order to obtain a sufficient basis for biometrical differentiation of both generations
(fig. 2/2).

Relatively more frequent occurrence of solitary longer tests with smaller spires
(with diameter up to 1.05 mm) and on the other hand clusters of specimens with
greater spires, confirm to a certain extent the expected differentation of genera-
tions: after leaving the tests of sexual megalospheric generation, the gametes were
attached in their close proximity. Specimens originated in this manner during the
growth much more accumulated and overlapped each other and therefore their
differentiation was more difficult. In this group, specimens in which it was not
possible to measure exact lengths of the tests, are represented by different types
of apertures in the following percentage: of the whole number simple apertures
represent 28 9, apertures with 2 openings 60 %, apertures with 3 openings 40 9%,
and apertures with 4 openings 20 9%,.

The overgrowing of the tests is very diversified. Beside two to three specimens,
which may mutually overlap either quite parallelly, directly one over another, or
may be slightly shifted, we can find larger groups of specimens variously inter-
crossed ; spires separated, but with intertwined evolute portions, which converge in
one site; mutually overgrown tests of different sizes; a specimen beginning and also
apparently ending by a secondarily grown spire and the like. There were found also
specimens with their evolute end turned in 180° and covering their own beginning
and the superimposed spires with evolute portions diverging to different directions
(giving the impression of ramification}, but never really bifurcated specimens.

In the locality Cernovitky, where was found the greatest number of specimens
of Acruliammina longa, the tests were attached to the abraded wall of a lydite block
and to pebbles of Proterozoic lydites, which weathered from the quarry wall and
made a layer on its bottom. Acruliamminas make light, faintly rusty, macroscopical-
ly visible accumulations of fine small chains on lydites; most specimens were found
by examining the material from the bottom of the quarry. Up to 65 specimens were
concentrated on one face of the pebble of the size 3.5 x 3.5 cm. The best conserved
tests are usually in depressions or in slightly concave faces of lydite pebbles, which
are often covered on more sides.

Dimensions:
length of the test: 0.50 (the spire only) —8.04 mm
diameter of coiled porton: 0.50—2.22 mm
diameter of proloculum: 0.11 - 1.08 mm
number of chambers in 1 whorl: 5—10
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number of evolute chambers; 0 —28 (atmched to the substratum)

breadth of the last chamber: 0.55—-1.63 mm
height of the last chamber
a} lowly arched: 0.27 - 0,63 mm
b} vaulted, rounded: 0.77 —-0.88 mm

Discussion and comparison: FRIEG - KAEVER (1976, p. 120—121) called
attention to the fact that in the original description of Placopsilina longa TaPPAN,
1940 “Die Miindung dieser Art wird als halbkreisférmig, wenn die letzte Kammer
aufgewachsen, und rundlich, wenn die letzte Kammer frei ist, beschrieben,” and
“In einer weiteren Beschreibung (TAPPAN, 1943) bildet die Autorin ein Exemplar
von Placopsilina longa ab, dem bei die am rundlichen Querschnitt erkennbare,
freigewachsene letzte Kammer eine deutliche, zentral gelegene, einfache Miindung
zeigt.” The specimen with more apertural openings (LOEBLICH - TAPPAN, 1946,
pl. 36, fig. 20) does not originate from the Type locality. “Daraus folgt, dafd bei
der Beschreibung der Gattung heterogenes, zumindest von der Typus-Lokalitit
abweichendes Material vorgelegen haben muf}, das nicht in allen Merkmalen mit
dem Holotypus iibereinstimmt. Es ist demnach eine Trennung zwischen Formen
mit einfacher Miindung (fide TarPan 1940 und 1943) und Formen mit multipler
Mindung (fide LOEBLICH - TAPPAN 1946) notwendig. Dabei verbleiben Formen
mit einfacher Miindung unter Artnamen Jonga bei Placopsilina. Fiir die Gehiuse
mit cribriser Miindung muf3 eine neue, zu Aerufiammina gehorende Art eingefiihrt
werden™.

On the basis of the study of abundant, very variable tests of Acruliammina longa
(TaprpaN) from the Bohemian Cretaceous Basin, I presume that the specimens of
Placopsilina longa (TAPPAN 1940 and 1943) also belong to the genus Acruliammina,
for the following reasons:

1, With respect to the fact that in the Bohemian Cretaceous Basin in different
localities the juvenile specimens of Acruliammina longa (TAPPAN) with one aper-
tural opening occur relatively more abundantly than the more developed tests with
a greater number of apertural openings (e.g. in the Perner’s collection in the
National Museum, Prague are tests with the simple aperture only, denominated
mainly as Lituola cenomana D’ORB.) and that the form of the apertural openings is
considerably variable (see fig. 4), I presume that such analogical situation most
probably exists also in America. For this reason it can not be decisive that TAPPAN
(1940) introduced in the original description of Placopsilina longa finding of speci-
mens with a simple aperture only. Because the authors LOEBLICH - TAPPAN, 1946
at the establishement of the genus Acruliammina denominated Placopsilina longa
as the genotype, I am convinced, that by comparison with the original findings in
Texas, they themselves found the coincidence with the more abundant material
from Oklahoma which also contains the more ontogenetically advanced stages.

2. The comparison of specimens depicted by Tappan (1940, 1943) showed
clearly the coincidence with the Bohemian material not only in the shape of the
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tests, but also in the creation of aperture of specimens within the frame of cor-
responding dimensions. The holotype (1940, pl. 15, fig. 9) resembles the tests called
juvenile in this paper. The specimen (TAPPAN, 1940, pl. 15, fig. 10) is almost con-
forming with the attached test from Cernovitky (see fig. 2/3) with a simple round
terminal aperture, too. Also the test 2.26 mm long, with the spire-diameter 0.37 mm
(TaPPAN, 1943, pl. 79, fig. 9) corresponds with the simple aperture of some attached
Bohemian specimens of the same dimensions.

The differences between Placopsilina longa (TAPPAN 1940, 1943) and Acruliam-
mina longa (LOEBLICH & TAPPAN, 1946): the coiled portion consisting from 1 to
1 1/2 coils (according to the picture), composed of more numerous chambers and
the larger number of apertural openings corresponds to the span of the specific
variability ascertained in the Cretaceous in Bohemia. In addition the fact, that the
last chamber of specimens attached to the substratum by a larger portion has smaller
number of apertural openings than the relatively shorter tests with the ends getting
free sooner from the attachment in dependence on the smaller size of substrate,
agrees with our observation.

The shape of apertural openings (LOEBLICH - TAPPAN, 1946, pl. 36, fig. 20c) is
similar as in pl. 11, fig. 5.

Bohemian specimens differ from the American ones, described (but not de-
picted) by LOEBLICH - TAPPAN (1946) with cribrate aperture, in apertural openings
found in greatest number of five and in larger dimensions of some of specimens.

3. For a further confirmation of identity of Placopsilina longa (TAPPAN 1940,
1943) with Acruliammina longa (LOEBLICH & Tarpan, 1946) I hold the specimen
of Acruliammina longa, originated from the Upper Senonian near Vigny (nw. from
Paris) and attached to the organodetritic limestone (pl. III, fig. 5). Its initial coiled
portion is composed of five chambers; the strongly inflated proloculum protrudes
above the coil (= the typical feature in description of Placopsilina longa TAPPAN).
The last of the long row of uniserial chambers has two apertural openings (= the
typical feature of Acruliammina). The test is very robust: length 11.73 mm ; greatest
width (across penultimate chamber) 2.39 mm ; diameter of coiled portion 2.17 mm;
thickness of coiled portion through center of proloculum 0.91 mm.

PERNER (1892) described specimens of Acrulianvmina longa from Kamajka as
Lituola cenomana D’ORBIGNY. Because the tests of the genus Lituola are not at-
tached and have a terminal cribrate aperture, LOEBLICH - TAPPAN (1964) corrected
PERNER’s determination and re-ranged his species to the genus Placopsilina (test
attached, with a simple terminal aperture). They could not have known, that PERNER
found juvenile specimens of another genus only.

Since D’ORBIGNY (1850) described Placopsilina cenomana originally by a sole
sentence “Espece contournée en crosse adhérente aux corps”, his followers de-
scribed a great number of different species under this name. Therefore I inc'ude
in the synonymy the Perner’s findings only, because [ could compare my own
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material with Perner’s autotypes in Perner’s collections in the National Museum
Prague.

Acruliammina longa differs from the closely related species Acrudiammina neo-
comiana BARTENSTEIN, 1962, described from the uppermost Valangian of Switzer-
land and later by FRIEG - KAEvER (1976) from the Cenomanian and the Cenoma-
nian/Turonian boundary from the Ruhr (Miihlheim/Ruhr-Broich), as follows:
the absence of any internal structure inside chamber’s cavities;
more numerous chambers in the coiled portion (5 to 10 in one coil);

the coiled portion made from 1 to 1 1/2 coils;

the linear attached portion which never bifurcates;

the dimension of proloculum with the diameter oscillating from 0.11 to
1.08 mm:

the aperture never slitlike (but oval to round) in juvenile specimens, and smaller
number of variably shaped apertural openings, which by increasing in number,
following after the stage with simple aperture, do not correspond to the descrip-
tion of FRIEG - KAEVER (1976, p. 121): “In den folgenden Kammern wird dieser
Schlitz durch einen, spiter zwei Stege geteilt, so dal die Kammern vier Offnun-
gen zeigen kinnen, die von zwei sich kreuzenden Stegen voneinander getrennt
werden.” The number of apertural openings increases gradually: apertures con-
sisting of 3 openings are more common than 4 ones. Their distribution is vari-
able: three as well as four openings may be arranged either in one row next to
each other, or triangularly or tetragonally; they are either round or irregularly
elongated. The true cribrose aperture has not been found.
The tests of Acruliammina longa a) have not internal pillars as Acruliammina
neocomiana (FRIEG - KAEVER, 1976, p. 123): “Mesostratum-Pfeiler, die das Kam-
merlumen durchziehen, beschriinken sich jedoch hiufig nur auf eine einzelne,
zentral gelegene Pfeilermasse, die im direkten Zusammenhang mit der Verteilung
der Miindung-poren steht” ; b) never bifurcate ; ¢) have no cribrate apertures, Con-
sequently they are much more primitive than 4. neocomiana, notwithstanding that
the oldest stratigraphical finding of this species originates from the Valangian and
A. longa from the Upper Albian only,

MU A b
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Specimens described by BRONNIMANN - JAYET (1967) as Acruliammina longa
(TappaN) from the Lower Hauterivian in Switzerland have some features common
with Bohemian specimens, but others, fairly important features are different. Some
of described features suggest even Acruliammina nekvasilovae n. sp. but they do
not quite agree with this species in full extent,

Acruliammina longa described by BRONNIMANN - JAYET (1967) is to a certain
extent conforming with Bohemian specimens in the formation of initial spire com-
posed of 1 to 2 coils (Bohemian of 1 to 1 1/2 coils); one coil consists of 4 to 12
chambers (Bohemian of 5 to 10 chambers). The embryonal chamber either pro-
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trudes above the coiled portion as in our A. longa, or is hidden below the spire as
in A. nekvastlovae. The uncoiled uniserial stage never bifurcates,

Sutures of the chambers free of the attachment, are depressed; but sutures of
the attached stage, described as indistinct dark lines, differ from our specimens.
Apertural face of the free cylindrical chambers is bordered by a narrow marginal
rim: “~— un léger bourrelet marginal” (BRONNIMANN - JAYET (1967), p. 15). This
rim was observed in the tests of 4. nekvasilovae, but already in some of attached
specimens. The cylindrical free portions of the tests have according to BRONNI-
MANN - JAYET up to ten apertural openings, which is much more than has our 4.
longa. But the main difference is (p. 15): “Les ouvertures des loges imbriguées et
fixées ne sont pas visibles de 1'extérieur”, or (p. 20): “— la derniére loge imbriquée
ne parait jamais étre pourvue d’une ouverture,” The septal openings communicat-
ing with older chambers develop perhaps (p. 15): “— par résorption au cours de la
formation d’une nouvelle loge.” BRONNIMANN and JAYET studied these septal
openings in thin sections and found, that after the terminal and nearly basal first
opening follows the second one (p.20): “— 1’autre perfore la face supérieure de
la loge imbriquée dans une position intermédiaire entre la base at lasuture.” This
location of openings one above another also differs from the Bohemian specimens
with openings laying parallelly with the base next to each other.

The Bohemian specimens of A. longa agree with the Swiss ones in the absence
of the secondary septa in the hollows of chambers. But an essential difference is in
the matter building the walls. According to BRONNIMANN - JAYET the surface “pro-
tective” layer, consisting of tightly packed quartz grains with an imperceptible
amount of calcareous cement is insoluble in HCL. In the thicker inner layer prevails
the secreted microgranular calcite over the foreign matter; this layer is soluble in
HCI. The pseudochitinous endostratum is not present; instead of it a very fine
layer of dark microgranular calcite is developed. All Bohemian Acruliamminas are
quite insoluble in HCL. In addition they have the wall tubules opening out at the
septa as supplementary apertures, that P. Bronnimann and A. Jayet also did
not find anywhere.

From the stated comparison follows that Acruliammina from the Lower Hauteri-
vian in Switzerland may be the ancestor of both Bohemian species 4. Jonga and
A. nekvasilovae which after evolution in the course of the Lower Cretaceous arose
from them during the Lower/Upper Cretaceous boundary.

Occurrence: Acruliammina longa was originally described by TarraN (1940)
from the Lower Cretaceous, Washita Group, Grayson formation (= the uppermost
Albian) from Texas; later (TapPAN 1943, LoEBLICH - TAPPAN 1946) from Denton
formation, Duck Creek formation, Paw Paw formation and Kiamichi formation
from Texas and Oklahoma. According to the picture, a very similar “Placopsilina”
cornueliana D’ORBIGNY, unfortunately without description, was mentioned from
the Neocomian of France (0’OrsreNY in CORNUEL, 1848, p. 259, pl. 2, fig. 36;
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D'ORBIGNY, 1850, p. 111). 4. longa was found in France also in the Upper Senonian,
attached to the organodetritic limestones near Vigny.

In the Bohemian Massif it occurs in the transgressive sediments of the Lower
Turonian and on rocky substrate (Cenomanian ? Lower Turonian ?). Till this time
it has been found in the following localities: Cernovitky (on an abraded Iydite
block and on pebbles); Tuchoméfice — quarry Kn&¥ivka (on the abraded wall of
a lydite monadnock); Skalka near Velim (on the abraded gneiss wall and in cal-
careous claystones). The specimens attached to minute rock fragments, most fre-
quently of gneiss, to the Ostrea shell fragments, to echinoid spines, to bryozoan
zoaria, to damaged tests of Bdelloidina cribrosa and Axicolumella cylindrica, to shark
teeth and to the segments of crinoidal stalks were found in organodetritic lime-
stones in the localities Kamajka, Skalka near Zehusice and Zbyslav.
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5. Acruliammina mnekuvasilo-
vae n., sp.; Skalka near
Velim
1 — holotype; 2, 3 —
paratypes



Acruliammina nekvastlovae n. sp,
Fig. 5/1-3; fig. 6/1; pl. 111, figs. 2, 4; pl. IV, fig. 13 pl. V, figs. 1 —5

Holotype and paratypes are attached together to one pebble of gneiss, which is deposited in the
collections of the Geological Survey, Prague, under no. JH 290. Holotype is depictet in fig. 5/1
and in pl. V, fig. 1; paratypes: fig. 5/2 -3.

Derivation of name: in honour of O. NekvastLovA, who found specimens of this species when

collecting brachiopods.
Material : more than 50 differently conserved specimens.
Type locality: Skalka near Velim (Némedek's quarry, erosional channel “Vercnika™).
Type horizon: the Upper Cenomanian; it oceurs also in the Lower Turonian { 7).

Diagnosis: Test attached, with initial coiled portion and evolute uniserial later
portion consisting of numerous low and broad chambers. Terminal aperture is
composed of 2 to 10 apertural openings. Very stout walls are built of quartzitic
grains with an imperceptible amount of quartzitic cement. Proloculum not rising
above the centre of the spire,

Description: Attached, macroscopically visible tests begin by a small, ir-
regularly coiled spiral portion consisting of 6 to 9, sporadically of a greater number
of indistinct chambers. The shape of the chambers is various — elliptical, triangular
to roundly oblong. Preloculum does not rise above the surface, it is hidden in the
depressed centre of the coil.

The following evolute uniserial portion winds and meanders, more rarely con-
tinues nearly straightly by an irregular row of chambers, at the beginning gradually
increasing in size, later with an approximately constant size. Chambers are on the
dorsal side slightly inflated, on the periphery they often appear like dispersed on
the substrate; the ventral side corresponds in shape with the bottom.

The fragment of the specimen which was successfully separated from a gneiss
pebble (fig. 6) showed that the test was attached to the substratum by lateral walls
and intercameral septa which grew thicker at the base and are strenghtened mainly
on the periphery by irregular digital projections. Basal walls of the chambers be-
tween intercameral septa are partly destructed; they are built of the pseudo-
chitinous endostratum only.

Chambers are very short and broad, separated by shallowly depressed, in places
obscure, narrow sutures. The terminal aperture is composed of several apertural
openings; the number of openings increases during the ontogenetic evolution
similarly as in Acruliammina longa (TAPPAN): the initial coiled portion (fig. 6) has
two apertural openings, the end of the evolute portion minimally 3 and maximally
10 openings. Apertural openings are arranged either regularly — triangularly to
elliptically or quite irregularly,

The aperture is conserved in a part of specimens only, usually on the deformed
terminal face (paratypes, fig. 5/2—3), on the internal intercameral septum (holo-
type, fig. 5/1); incomplete aperture was preserved on partly broken ends of the
tests (pl. V, figs. 3, 5). If the apertural face is not deformed, its transition into the
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side walls is not gradually rounded as in Acruliammina longa, but the apertural face
is nearly flat and its free periphery is bordered by the edge of the external wall of
the chamber, which appears like a smooth, upright collar (pl. V, figs. 2, 4). The
free end portions of the tests of this species were not found.

6. Acrullammina nekvasilovae n. sp.; Skalka near Velim; initial portion of the test separated
from the substrate:
la — view on the attachment face with intercameral septa fortified on the base, 1b —
dorsal side, 1¢ — apertural face

Specimens of Acruliammina nekvasilovae occur either separately, or similarly as
Acruhammina longa, in accumulations and mutually owergrown groups,

The internal structure of the wall is likewise as in Bohemian specimens of Acruli-
ammina longa and in Acruliammina neocomiana BARTENSTEIN (FRIEG & KAEVER,
1976) porous and composed of three layers:

1. the outer exostratum is a relatively thick layer consisting of closely compressed
larger quartz grains most frequently of the average about 0.08 to 0.19 mm, ex-
ceptionally up to 0.30 mm; amount of the quartzitic cement is imperceptible.

2, the mesostratum is made by more minute quartz grains; the density of the grains
in the quartzitic cement is smaller.

3. the very thin, pseudochitinous endostratum of brownish color was for the
present found exclusively on the base of the test disengaged from the substrate,
where it was preserved as sole, partly destructed, incontinuous layer, forming
the wall among the septa.

In the mesostratum, there are pores and tubules, opening out by alveolar open-
ings as additional sutural apertures. They were found in a broken end of the test

(pl. IV, figs. la—c).
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Comparison: Acruliammina nekvasilovae differs from the closely related

species Acruliammina longa (TAPPAN) in the following features:

10,
Acruliammina nekvastlovae differs from Acruliammina neocomiana BARTENSTEIN

. greater size: A. Jonga reaches the maximum length of 8.04 mm; specimens of

A. nekvasilovae reach up o 15 mm;

greater breadth of chambers: the length of chambers of A. longa is equivalent
to 1/2 — 1/5 of their breadth; the length of chambers of 4. nekvasilovae makes
only 1/6 to 1{11 of their breadth;

greater number of apertural openings: juvenile specimens of A. longa have
a simple aperture, the adult ones in the Bohemian Cretaceous Basin maximally
five openings; the juvenile spires of A. nekvasilovae have two apertural open-
ings, an adult specimen up to ten openings;

greater number of chambers of evolute portion: it was found maximally 28
chambers in A. longa; evolute portion of the holotype of 4. nekvasilovae con-
sists of 43 chambers;

different shape of chambers, which appear in A. nekvasilovae like diffused on
the substratum;

. less distinct sutures;

composition of the walls: in the test walls of 4. longa prevails a great amount
of quartzitic cement; the size of the quartz grains is in average from 0.02 to
0.05 mm in the exostratum; this layer of A. nekvasilovae is composed of quartz
grains most commonly about 0.08 to 0.19 mm, but occasionally up to 0.30 mm.
The amount of cement is not great. Therefore the specimens are much stouter,
better conserved and specimens with a broken off part of the dorsal side are
much less frequent as in 4. longa;

. the more fortified internal structure : irregular digital projections strenghtening

the basal parts of the attached walls of A. nekvasilovae lack in A. longa;

the position of embryonal chamber: in the centre of the initial coil of 4. longa
is an inflated proloculum or a distinct trace of its breaking off. The proloculum
of A. nekvasilovae is hidden below the spire, composed of one coil only; in
A. longa are 1 to 1 1/2 coils in the spire;

the nearly flat apertural face, bordered by the edge of the external wall.

in the coiled portion, built of one coil, which is composed of 6 to 9, sporadically
even of more indistinct chambers. The proloculum is not visible on the surface of
the spire. The test does not bifurcate. The chambers differ in the shape: they ap-
pear like diffused on the substratum.

The specimens of A. nekvasilovae are in their general appearance very similar to

the attached stage of Bdelloidina cribrosa (REUsS). They differ from them in the
wall matter, quite insoluble in HCI (the walls of B. cribrosa have calcareous cement),
in the simple internal structure and in the apertural face: the aperture of B. cribrosa
1s typically cribrate, it is composed of more numerous apertural openings.

Dimensions: the length of the test (measured along the central axis of the

165



chambers): holotype 12.1 mm, paratypes 7.76 mm, 6,10 mm ; maximum breadth:

holotype 3.04 mm, paratypes 1.52 mm, 1.45 mm; diameter of the spire: holotype

0.63 mm, paratype 0.86 mm.

Occurrence: Acruliammina nekvasilovae is restricted to the shallow-water
marine environment, where it was attached to the solid rocky substratum. In
Skalka near Velim the specimens were found attached:

1. to the highest part of the abraded gneiss wall of the erosional channel in the
subsoil of the Cretaceous;

2, to the pebble from the Cenomanian conglomerates cemented by organodetritic
limestone (with Inoceramus ex. gr. pictus according to personal communication
of S. Cech) filling the deeper part of the erosional channel;

3. to Ostrea shell fragments from the Lower Turonian calcareous claystones with
a foraminiferal assemblage with index-species, filling the higher part of the
erosional channel.

The sheet of the so called “Scyphia® spongolite marlstones with Tnoceramus ex
gr. labiatus (according to S. Cech), which fill the highest part of the erosional
channel, protected the attached foraminifers against destruction (Hou3a - NExva-
SILOVA 1984, p. 97).

Coscinophragmatinae THALMANN, 1951

Bdelloidina CARTER, 1877

Bdellovdina cribrosa (REUSs, 1846)

Fig. 7; fig. 8/1—7; pl. VI, figs. 1 —8; pl. VII, figs. 1—-9; pl. VIII, figs. 1 —6; pl. IX,
figs. 1 —3; pl. XI, figs. 3, 4, 7; pl. XI1, figs. 1—3, 11, 12,

1846 Lichenopora cribrosa REUSS; REUSS, p. 64, 123, pl. 14, fig. 10; pl. 24, figs. 3—5.

1871 Polyphragma cribrosum REUSS; REuss, p. 277.

1B72 Polyphragma cribrosion REUSS ; REUSS in GRINITZ, p. 139, pl. 33, figs. 8 — 10,

1892 Polyphragma cribrosim REUSS ; PERNER, p. 18— 20, pl. 1, figs. 1 — 14; p. 18, fig. 2; p. 19, fig. 3.
1913 Bdeloidina laurenti FRANKE; FRANKE, p. 259, pl. 6, figs. la—c.

1928 Polyphragma cribrosim REUSS ; FRANKE, p. 21, pl. 2, figs. 8a, b.

1939 Polyphragma cribrosum REUSS ; AUGUSTA - ZEBERA, p. 277 — 279,

1939b Polyphragma cribrosim REUSS ; AUGUSTA - ZEBERA, p. 213,

1950  Polyphragma cribrosion REuss ; CusHMaN, pl. 19, figs, 8 — 10,

1952  Polyphragma cribrosion REUSS; S1GAL, pl. 4, fig. 21.

1954 Coscinophragma cribrosum (REUSS); PORORNY, p. 127, fig. 107.

1957 Coscinophragma cribrosum (REUSS); MAYNC, p. 184, figs. 1 -3.

1958 Coscinophragma cribrosum (REUSS); PORORNY, p. 201, figs. 129 — 130.

1964 Coscinophragma cribrosa (REUSS); LOEBLICH - TAPPAN, p. C249, figs. 162/6 —7.

1974  Coscinophragma cribrosa (REUSS); KAEVER, p. 18, figs. la—c¢, 2a—f1.

1975 Bdeloidina cribrosa (REUSS); FRIEG - K AEVER, p. 453 — 461, figs. 1/1 —4; 2/1—4, 65 3/1-9.
1980 Bdelloidina cribrosa {REUSS); FRIEG, p. 229 —230, pl. 1, fig. 7.

Description: Test robust, macroscopically visible. Early stage is attached,
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later one gets free and becomes cylindrical. Since the first finding of Bdelloidina
cribrosa by REuss (1846) who only described broken ends of free portions and
secondarily disengaged shorter specimens, the statement concerning the initial
stage attached to the rocky substratum is completely missing in all reports an-
nouncing findings of this species in the Bohemian Cretaceous Basin.

The first discovery of the attached specimens of Bdelloidina cribrosa, denomi-
nated as Bdelloidina laurenii n. sp. is mentioned by FRANKE (1913) “— auf der
Knollenbank des Cenomans in Horde, Miinstersches Becken, Deutschland’’, Later
FRANKE (1928) also found the broken free ends “Im Schlammriickstand der Mergel
von Miihlheim und Hérde” and as the first, he recognized the appurtenance of
both these attached and free portions to the only one species “Polyphragma’ cri-
brosum.

FrIEG - KAEVER (1975) elaborated the specimens of this species in detail with the
main view to the structure of the walls. They also tried to distinguish the tests in
view of the variation of generations. They designated the smaller specimens (maxi-
mally up to 15 mm long), composed of the early coiled portion followed by a short
row of uniserial chambers as the megalospherical tests. The tests of this type occur
sporadically in the Bohemian Cretaceous Basin in the localities Karlov near Kutmn4
Hora, attached to the wall of an abraded gneiss block, where they range in size
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[}

=

7. Bdelloidina cribrosa (ReUSS) attached to a little fragment of Ostrea shell from Lower
Turonian calcareous claystone of Skalka near Velim
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from 4 to 6 mm (pl. VI, fig. 1 above, on the left) and in Stfedokluky (pl. VI, fig.
5): length 4.08 mm, diameter of the spire 2.91 mm, diameter of the proloculum
0.56 mm.

The larger, attached, irregularly star-like branched tests were found in the Bo-
hemian Cretaceous Basin in the localities Stfedokluky and Karlov, where their span
extends up to 51 mm (pl. VI, figs. 1, 2). FRIEG - KAEVER (1975) suppose, that these
specimens may belong to the microspherical generation, although there was not
possible to distinguish any initial stage.

Bdellndina cribrosa attached to a little fragment of Ostrea shell has been
found in the calcareous claystones of Lower Turonian age filling the erosional
channel “Viéclav” in the gneiss wall in Skalka near Velim (fig. 7; pl. VI, fig. 3).
This finding is slightly weathered and abraded, the sutures are partly indistinct.
We could differentiate with certainty the tests of two adult specimens and one
initial coil attached to the surface of the other, and 1t can not be ruled out, that the
number of mutually overgrowing specimens is larger, The tests are mostly attached
to one side of the fragment, but they also reach over to the other side, This finding
resembles not clearly arranged formations in the middle of the star-like specimens
attached to the rocky substratum.

In addition to these rare permanently attached initial portions of the tests, the
fragments of the free ends and the short specimens secondarily disengaged from
the substratum are very common in many Bohemian localities.

1. The uniserial fragments of free ends of the tests are irregularly cylindrical;
their cross-section is round to oval. The chambers are much broader than high,
According to PERNER (1892, p. 19) “the chambers are 4 to 6 times broader than
high”. According to the results of our measurements, this difference is even more
conspicuous: there were found specimens with chambers 9 times broader than
high. Chambers are not regular (with parallel sutures), not even in relatively
straight sections with nearly constant breadth, but they very changeably lower and
heighten and in some sites they even wedge out. Some of the specimens exhibited
a sudden shift of the axis, associated with a partial narrowing of the test. The last
broader chamber preceding this displacement shows a disclosed part of the aper-
tural face (fig. 8/4; pl. VII, figs. 1, 2). This phenomenon is in some of specimens
repeated several times. It is possible that it is the preparatory (preliminary) stage,
preceding the ramification of the test, but which did not appear in any of these
specimens.

Reuss (1846) in the original description did not mention any bifurcation of the

—

8. Bdedloidina cribrosa (REUsS); Kamajka
1 — apertural face; 2, 3 — relatively straight specimens; 4 — specimen with irtegularly gtown
shifted chambers disclosing parts of earlier apertural faces; 5 — specimen with rugged artach-
ment face; 6 — specimen turned at 180° back and attached by its later portion to its early portion
T — specimen prevailingly attached to the substrate, with a short free end only
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tests. Also AUGUSTA - ZEBERA (1939a) in the rich material “of many hundreds of
specimens ... observed broadening of the shape of a flattened funnel in upper part
of the test, but missed the bifurcated forms, which are according to PERNER (1892)
common in Kamajka and Kaiik.” Also among more than 700 specimens of Bdello-
wdina cribrosa from 9 localities (including Kamajka and Kaiik), the study of
which was the basis for this paper, was not found any really bifurcated specimen.
Only the material of Kamajka sporadically displays either closely concrescent
specimens, giving the impression of this bifurcation (pl. VII, fig. 6), or specimens
with the beginning of bifurcation indicated only (pl. VII, fig. 4).

This discrepancy could be solved only by examination of Perner’s autotypes in
the collection of the National Museum in Prague. The result was surprising: in
addition to the bifurcated fragments of free ends of the specimens depicted by
PERNER (1892, pl. 1, figs. 3, 6), in the collection are preserved numerous additional
ones; some of them are also distinctly bifurcated. It has one probable explanation
only: at Kamajka J. Perner took the samples from a place, which is today, almost
after 100 years, not accessible and in which evidently occurred to a certain extent
different foraminifers.

Intercameral sutures are slightly depressed, In some of the specimens are dis-
tinct, in others almost obscure ; sometimes alternate deeper sutures with shallower
ones in the same specimen: several chambers illusorily merge on the surface
thus making the impression, that they are less numerous and higher than in
reality.

The terminal apertural face, round to elliptical or secondarily deformed, slightly
convex or nearly flat, is cribrate, with numerous (up to 36) apertural openings of
various shape. Apertural openings of regular tests are mostly arranged concentrical-
ly in more circles, but they can be spaced out also quite irregularly.

2. The short tests, secondarily disengaged, were most probably attached to the
substratum of very fine dimensions. In case that the test was attached to the sub-
stratum by the base of a single chamber (proloculum ?) only, this first chamber
may be either quite conforming (also in size) with the following chambers, or
somewhat broader. Specimens attached by more chambers occur very often.
Chambers oblique to the substrate were usually attached in a relatively small
number only and they were soon followed by free, straight stage. Chambers at-
tached perpendicularly to the substratum (laying on their side) continued in this
position for a fairly long time: they are often twisted into quite irregular coils to
tangles which build the larger portion of the test, terminated by a quite short rised
free section. These specimens exhibited no regularity in the shape of the coils. They
do not agree with the tests with the regular initial coil of the megalospherical stage
(according to FRIEG - KAEVER, 1975), attached to the rocky substratum.

The specimens quite surrounding the substratum were also found; they appear
as free living tests with an irregularly furled beginning (e.g. fig. 8/6; pl. XII,
fig. 3).
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According to the type of the substratum the little specimens of Bdelloidina cri-
brosa may be divided into three groups:

1. A relatively small part of the total number is formed by specimens attached
to a permanent solid substrate, for example to fragments of hard rocks (e.g. gneiss),
or to the tubes of serpulid worms, to echinoid spines, to parts of bryozoan zoarias,
to the fragments of Ostrea shells or to damaged, earlier died tests of Bdelloidina
cribrosa. These specimens were attached either by the base only (usually to the flat
fragments), or by the whole length of the test, mostly winding around the sub-
stratum of an elongate shape (echinoid spines, bryozoan fragments etc.).

2. Specimens attached probably to a solid substratum which has not been pre-
served, exhibit mostly a broadened base, composed rarely of one, more frequently
of several chambers. The attachment face is formed by a relatively smooth solid
wall, in shape corresponding to the substratum; it is usually slightly concave (pl.
XI, fig, 7). The internal structure of the test does not show on this face.

3. Specimens with distinctly rugged attachment face influenced by the internal
structure of the test (fig. 8/5; pl. VIII, fig. 3; pl. X1, figs. 3b, 4). It is probable, that
these specimens were attached to much softer substratum, the shape of which did
not affect the appearance of the attachment face, but on the contrary, gave way to
the pressure of protuberances of the test. Such properties may be expected most
likely in the substratum of Algae, although even careful examination of numerous
specimens at large magnification showed no impressions of plant tissues (as in some
Hemisphaerammininae, see HERCOGOVA - KRiZ, 1983), nor any other proof of this
hypothesis.

Corroded specimens with a damaged surface of the wall (pl. VIII, fig. 6) have
the internal structure visible externally.

The internal structure of the free ends of the tests was studied in the thin-sec-
tions (pl. VIII, figs. 1, 2; pl. IX, figs. 1—3). The specimens of the permanently
attached stage, laid open to the influences of the weather, have the surface
weathered so strongly, that the internal structure is directly visible (pl. VI, figs.
4—6).

The wall of the test is agglutinated, alveolar-porous; it is composed of three
layers. The glauconite grains sporadically participate in common with the quartz
grains in the foreign matter of the walls, in dependence on composition of the sub-
stratum. FRIEG - KAEVER (1975) described in detail the structure of the wall.

Dimensions:

1. The attached initial portion:

a) megalospherical spires with a short uniserial portion: length 4—6 mm;
b) star-like branched specimens: the largest span up to 51 mm, breadth of the

uniserial chambers 1.5—5 mm.

2. The fragments of free ends and the secondarily disengaged short tests:

a) the average length 4—6 mm; the average breadth 1.6—2.3 mm;
b) dimensions of the largest found specimens:
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length; 7.25 7.38 7.95 8.90 0.77 mm
breadth: 2.60 2.08 2.56 - 2,39 3.26 mm.

Occurrence : Bdelloidina cribrosa is in the Bohemian Massif limited to shallow-
water transgressive sediments of the Lower Turonian. It has not been yet found
with certainty in the Cenomanian. The PERNER’s stratigraphical classification (1892)
of Karik and Kamajka (the Cenomanian age) was corrected: these localities pertain
to the Lower Turonian (HeErcocovA 1974, 1977).

The initial stage attached to the rocky substratum was found in Karlov near
Kumd Hora and in Stfedokluky. The Lower Turonian age was ascertained in
Karlov by index-species of foraminifers occurring in the sediments which originally
surrounded the gneiss block, making the substratum of Bdelloidina. We have no
stratigraphical confirmations for the age of Stfedokluky.

The free ends and the short, secondarily disengaged tests were found in newly
studied localities Kamajka, Kaiik, Skalka near Velim, Starko&, Vrapice, Tucho-
méfice, Zbyslav, Skalka near ZehuSice and sporadically in Cernovitky. But they
occur even in other places.

Mavync (1957) described the stratigraphically oldest finding of B. cribrosa from
the Urgo-Aptian organodetritic limestones of Switzerland.

From Germany was this species described by REeuss (1872) near Plauen in
Saxony and by FRANKE (1913, 1928) from the Upper Cenomanian and Lower
Turonian of Westphalia and Cenomanian or Lower Turon‘an of Rhineland,
KAEVER (1974) described B. ¢ribrosa from “Miinsterschen Kreidebeckens” from
the Turomian with [Inoceramus schloenbachi of Westphalia and FRrIEG - KAEVER
(1975) from Franke’s locality Kassenberg in Rhineland. Friec (1980) mentioned
the mass occurrence of specimens attached to phosphorite concretions of the up-
permost Cenomanian from Westphalia,

Remark: ApaMms - KNIGHT - HODGKINSON (1973) described a2 new genus
Labyrinthidoma with the type species L. dumptonensis Apams, KNiGHT & HoDG-
KINSON, 1973 from the Senonian of Kent (England). The labyrinthic internal struc-
ture of this genus is very similar as in Bdelloidina cribrosa, but the tests of the
stratigraphically younger Labyrinthidoma are free — not attached, and have the
streptospirally coiled initial portion. Some sporadic specimens of Labyrinthidoma
dumptonensis ADAMS, KNIGHT & HODGRINSON were found in the Lower Santonian
of the Bohemian Massif,

Axicolumella n. gen.

Type species: Litvola cylindrica PERNER, 1892, p. 22, pl. 2, figs. 7—12; p. 22, fig. 6.

Diagnosis: Test uniserial with base attached by one or more chambers; later
portion growing free from the attachment, cylindrical, rarely bifurcating. Numer-
ous chambers are broader than high, distinct, with almost constant shape and size
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mostly along the whole course of the test. The terminal face of the last chamber is
slightly convex to flat, in adult not deformed specimens with 6 to 14 apertural
openings circularly spaced and often with 1 to 2 openings in the centre. The wall
is arenaceous, consisting of quartz grains and calcareous cement, It is alveolar-
porous, composed of three layers. The larger quartz grains dominate in the outer
exostratum over a little amount of calcareous cement, Mesostratum is formed of
small quartz grains scattered in a larger amount of cement. The thin homogeneous
endostratum is composed of the microcrystalline calcite, The tubules penetrate the
mesostratum and pass into the alveoles in its upper layer. The alveoles open out
among the quartz grains of exostratum.

The interior of the test is not chaotically labyrinthic but regularly arranged: in
the centre of the test, there is an axial column composed of segments, which are
components of individual chambers. These segments have the shape of truncated
cones standing on the base with the smaller diameter. The early ones have the
interior compact; during the ontogenetic evolution they gradually develop one to
two little internal cup-shaped cavities emerging in the centre of the apertural face
as one to two central apertural openings.

Axicolumella cylindrica (PERNER, 1892) emend. HERCOGOVA
Figs. 9—12; pl. IX, figs. 1, 2; pl. X, figs. 1 -5, pl. XTI, figs. 4— 10, 13

1892 Lituola cylindrica n. sp.; PERNER, p. 22, 52; pl. 2, figs. 7—-12; p. 22, fig. 6.
1944 “Lituola cylindrica’ PERNER; CUSHMAN, p. 108, pl. 18, figs. 1, 2.

Material: The revision of the species was based partly on the study of Petner’s autotypes in the
National Museum in Prague, partly on the study of topotypes from Perner’s Lower Turonian
(HERCOGOVA 1974) locality Kamajka. 105 topotypes were measured and for comparison another
84 specimens from Skalka near Velim. The results obtained were quite coincident. In addition
specimens from further localides were examined.

Description: Test large, narrowly cylindrical, almost straight or slightly bent;
cross-section round to elliptical or irregularly rounded. It is composed most fre-
quently of 6 to 16, rarely up to 23 chambers (maximum length found is 8.17 mm);
the initial portion of many specimens is broken off. Chambers are distinct, slightly
inflated, separated by shallowly depressed sutures. They are fairly low and broad,
not increasing in size as added but irregularly alternating larger chambers with
smaller ones. The last chamber is usually the largest; however, this fact does not
contradict the above mentioned statement, because it does not mean, that the
chamber grew up to a larger size, but that it is totally visible — i.e. not covered by
the next chamber. The differences in the size of the chambers are much smaller
than in Bdelloidina cribrosa (Reuss). The average height of chambers is from 0.28
to 0.39 mm, the height of the lowest chamber is most frequently 0.21 mm and that
of the highest one 0.43 mm. The breadth of the test, also not very variable, oscil-
lates mostly between 0.91 and 1.26 mm.
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The tests are mostly uniserial, but rarely occur specimens bifurcating either im-
mediately above the base (fig. 9/6), in the middle (fig. 9/2) or at the end of the test
(fig. 12/2).

The tests occur free in the sediments, but originally they were attached by their
initial portions to the substratum. With regard to the fact that the external shape
of the broken ends and of the secondarily disengaged specimens of Axicolumella
cylindrica is similar to Bdelloidina cribrosa (REUSS) and that both these species lived
in the same conditions together (they are found together in many localities), we can
presume that Axicolumella cylindrica may also have the attached initial portions of
the tests which could be analogous to the fairly spacious star-like branched forma-
tions attached to the rocky substrate as Bdelloidina cribrosa. However, this stage
has not been yet found. But the existence of the specimens originally attached by
a larger number of uniserial chambers (e.g. fig. 9/7; pl. VIII, fig. 10) supports this
possibility. These specimens have many counterparts in B. cribrosa, likewise speci-
mens originally attached by one chamber only. Analogous are also specimens,
which surround a small fragment of the substrate by their irregularly furled begin-
ning; they appear like free living tests of other genus (e.g. pl. XI, fig. 1).

The first chamber having preserved the attachment face differs mostly in shape
from the next ones: it is larger, broader and conical (fig. 11/1, 2); the face disen-
gaged from the substratum may be concave and in shape corresponding to the
substratum, but sometimes it reveals the internal structure (fig. 11/2). The attached
portion of specimens attached by a larger number of initial chambers is irregular
in shape, but also uniserial (fig. 9/7).

The terminal apertural face of the last chamber is slightly convex or flat. Aper-
tural openings (commonly 6 to 12, rarely 5 to 14) are in the regularly built speci-
mens circularly spaced. Smaller specimens have the centre of apertural face com-
pact, inperforated, the larger ones have one to two central openings (fig. 10). The
development of central apertural openings is dependent on the internal structure
of the test: all specimens of Axicolumella cylindrica have a central column running
along the test-axis (fig. 12/1; pl. X, figs. 3—5). Its existence was found not only in
thin-sections, but also in some of the broken specimens; a part of the column
protrudes either from their base (fig. 9/3; pl. XII, fig. 9) or from the upper face
(fig. 11/1; pl. XII, fig. 13). This constrictedly-cylindrical column, composed of
segments, which are components of individual chambers, is at the beginning
compact and during growth of the test gradually enlarges, which is associated with
the development of cup-shaped cavities, at first one cavity, later two next to each

9. Axicolumella eylindrica (PERNER); Kamajka
1 — specimen with a concave attachment face of relatively larger inirial chamber; 2 — specimen
bifurcating in the middle of the test; 3 — specimen with the base braken off: centrally protrudes
axial column; 4, 5 — variously long fragments of specimens; 6 — specimen bifurcating on the
base; 7 — specimen attached to the substrate by larger number of chambers
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10. Axicolumella cylindrica (PERNER); Kamajka, Skalka near Velim; apertural faces:
development of apertural openings
1 —4 — juvenile specimens with openings arranged in + regular circles; 5-7 —
specimens with one central opening; 8 —11 — specimens with two central open-
ings; 12— 16 — irrepularly developed or secondanly deformed specimens
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other, Their emerging on the surface of the apertural face results in the central
apertural openings.

PErRNER (1892) did not mention this central column evidently because his thin-
sections did not pass trough the medium plane of the test. But the cross-section,
depicted (PERNER 1892} in pl. 2, fig. 2 shows it partly. PERNER’s pictures of thin

11. Axicoliomella cvifudrica (Per-
NER}; Skalka near Velim
1 — axial column protruding
from the broken end of the
test; 1, 2 — first chambers of
both specimens differ in shape
from the following ones; they
are modified by the substrate

sections (text-fig. 6 and pl. 2, fig. 9) are oriented upside down, because he held the
last chamber for the proloculum. This mistake resulted in further error in the de-
scription (p. 52): “— die Querwiinde sind in der Richtung nach vorne concav —’,

PERNER (1892) differentiated two layers in the walls. However, the walls of Axi-
columella cylindrica are alveolar-porous and composed of three layers:

l. Exostratum is relatively thin, consisting of the larger quartz grains and
a little amount of calcareous cement. It covers the lateral walls and the apertural
faces, but it is lacking on the base of the chambers. The mesostratum and the
endostratum inside the next chamber rest directly on the exostratum of the
preceding one.,

2. Mesostratum forms the majority of the walls, A small grains of quartz

177



A= —a
o

are scattered in calcareous cement. The tubules penetrate the mesostratum and
extend towards the surface where they pass into the alveoles. These alveoles within
the uppermost layer of mesostratum open out among the quartz grains of exo-
stratum.

Mesostratum also builds the central column; it is interrupted on each septal face
by a layer of exostratum.

12. Axicolumella cylindrica (PeRNER); Kamajka
1l — schematic picture of thin section parallel with the test axis: in-
dividual chambers are bordered by a thin layer of larger quarrz grains;
the axial column of the earlier chambers exhibits one cup-shaped
cavity, the later ones two cavities next to each other; 2 — specimen
beginning to bifurcate at the end of the test; 2b — apertural face is
elongated, but still without distinct separation
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3. Endostratum is a thin, homogeneous layer composed of the microcrystal-
iline calcite, orientated perpendicularly to the chamber cavity. Endostratum beds
the chamber hollows and it also coates the axial column.

Dimensions: length 1.82—8.17 mm, most frequently 2.2—4.95 mm breadth
0.76—1.34 mm, most frequently 0.91—1.26 mm; average height of chambers of
individual specimens 0.24—0.52 mm, most frequently 0.28—0.39 mm: the real
height of chambers 0.08—0.65 mm with the lowest chamber of the test 0.08 to
0.34 mm, most frequently 0.21 mm and the highest chamber of the test 0.34 to
0.65 mm, most frequently 0.43 mm.

Discussion and comparison: PERNER (1892) described this species as
Lituola cylindrica n. sp. The tests of the genus Lituola LLAMARCK are free and they
have planispirally coiled initial portion, simple internal structure and a cribrate
aperture.

The older stages of Axicolumella cylindrica are in shape, dimensions and forma-
tion of apertural openings (without the central ones) fairly resembling the tests
of Acruliammina neocomiana BARTENSTEIN, in which FRIEG - KAEVER (1976, p. 123,
fig. 2¢) established a central pillar built by the mesostratum and connected with
the partitions separating the apertural openings. From this pillar the central column
of Axicolumella differs both in the more regular shape and in the successive rise
of internal cavities. The main difference between both these genera is in the matter
of the walls: while the tests of Acrufiammina are insoluble in HCl, Axicolumella
has the calcareous cement.

Occurrence: Axicolumella cylindrica is locally very abundant, usually as-
sociated with Bdelloidina cribrosa, in shallow-water transgressive sediments from
the Lower Turonian of the Bohemian Massif. It was found in the localities Kamaj-
ka near Kutna Hora, Skalka near Velim, Kaiik, Starko&, Zbyslav and Skalka near
Zehusice.

Notes on ecology:

We can state that all the above treated species — both Acruliamminas,
Bdelloidina cribrosa and Axicolumella cylindrica are restricted to the environment
of the shallow sea which transgressed over a hard bottom. Specimens of these
species were attached to the substratum, which may be differentiated into four
groups (types):

1. On the rocky bottom were found specimens of the genus Acruliammina
and the mitial portions of Bdelloidina cribrosa (REuss). Acruliammina longa (TAP-
PAN) was attached mostly to abraded Proterozoic lydites, less frequently to the
gneiss walls; Acruliammina nekvasilovae n. sp. was found on the gneiss walls only,
often immediately beside the shells of bivalvias Atreta ?, serpulid worm tubes and
less frequently bryozoans; Bdelloidina cribrosa was attached to both, to the lydite
and to the gneiss block, too.
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2. On the pebbles of conglomerates with a diameter greater than 3 cm were
found Acruliamminas only: A. longa on lydite pebbles again, A. nekvastlovae on
gneiss pebble. Acruliammina longa is represented on the pebbles as well as on the
rocky bottom by all stages of ontogenetic evolution, beginning from 1solated initial
spires up to adult specimens, but often also by mutually overgrown specimens.
On the basis of the findings of the tests growing in up to five superimposed layers
we may presume an undisturbed development of A. Jonga on the pebbles for a
Jonger period; but the determination of its precise duration is not possible, because
the time-span of growing of A. longa 15 not known.

In case that the pebbles are intact, Acruliamminas are attached in maximum
number to one of the larger flats (upper ?), less frequently to the sides and they are
absent only on the opposite greater flat. The specimens are oriented quite ir-
regularly on the pebbles, their apertures being set in all directions (pl. 1, fig. 1), so
that no dependence on direction of currents or other ecologic factors is manifes-
ted.

3. On little fragments (with a maximum diameter up to 1 cm) were found
Acruliammina longa, a part of specimens Bdelloidina cribrosa and sporadically
Acruliammina nekvasilovae. They were attached to various substrata, such as vari-
ous angular or rounded solid inorganic materials (lydites, gneisses, quartz, etc.) and
residues of shells and of skeletal elements of organisms. Although on the rocky
substratum and on pebbles the tests of Acruliammina were found always on hard,
abraded planes, in the washed sediment was established a specimen attached to
a gneiss fragment covered with limonite coating cracked probably prior to its at-
tachment (pl. II, fig. 2).

Specimens of Acruliammina longa and Bdelloidina cribrosa were found on frag-
ments of Osrrea shells, on echinoid spines, on bryozoan zoarias and on withered
(more damaged) tests of Bdelloidina cribrosa. In addition Acruliammina longa was
attached to specimens of Axicolumella cylindrica, to shark teeth and to segments of
crinoidal stalks. Attachment restricted to withered organic remainders only is
proved by the occurrence of Acruliamninag longa and Bdelloidina cribrosa both on
shark teeth or on internal walls of bivalvia shells, as well as by their growth over
faces resulting from fracture of echinoid spines or over planes of crinoidal seg-
ments, which were closely connected during their lifetime.

4. To the substratum which did not outlast fossilization were at-
tached nearly all specimens of Axicolumella cylindrica (specimens with gneiss frag-
ments attached to the base occur quite rarely) and the majority of specimens
Bdelloidina cribrosa. On the basis of two different types of the shape of attachment
faces of Bdeiloidina cribrosa it is probable, that they secondarily disengaged either
from a hard or from a soft (perhaps vegetable ?) substratum. These differences in
Axicolumella cylindrica are less distinct. Its attachment faces are prevailingly con-
cave, rounded or less frequently elongately channel-shaped. In case of elongated
bases it may be presumed that they were attached to a thin cylindrical portion of
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the plant (e.g. thalli of algae} but in majority of others the shape of attachment faces
suggests nothing about the character of the substratum.

During long geological ages Acrulianmminas did not change very much either in
the shape of the tests, or in the style of their life. It has been confirmed by findings
of Acruliammina bradyi (CusaMaN & McCuLLoch, 1939), which is closely related
to Cretaceous species. The species was originally described from recent sea of Isle
Ildefonso, Lower California, Mexico, as Placopsilina. This species occurring at-
tached to shell fragments, to echinoid spines or to sponge spicules “is not the same
as the Cretaceous one described by d’Orbigny™ (i.e. Placopsilina cenomana 0’ Ora.,
1850). Its pictures and description (CUsHMAN - McCuLLocH, 1939, p. 112, pl. 12,
figs. 14, 15) are very similar to those of Acruliammina longa, however the descrip-
tion is unfortunately considerably incomplete and therefore insufficient for precise
identification.

The tests of Bdelloidina cribrosa and Axicolumella cylindrica which occur in
sediments only, were found prevailingly in organodetritic limestones and in calcare-
ous claystones, They occur in associations with foraminifers either preferring shal-
low-water environment, but not directly restricted to it as e.g. Araxophragmium
depressum (PERNER), Arenobulimina div. sp., Textularia trochus D’ORB., Frondicula-
ria fritschi PERNER, Vagmulina robusta (CHAPMAN), Lenticulina div, sp., Palmula
cordata (REUSS), etc., or with species occurring in specifically shallow sea only, as
e.g. Dictyopsella fragilis n. sp. and Partellina subcretacea CusHMAN & ALEXANDER.
Both these species found in the Bohemian Cretaceous in organodetritic limestones
only, have small, delicate tests, but they adapted to the high-energy litoral environ-
ment by enlarging resistance through reinforcement of their internal structure:
chambers are divided by numercus incomplete secondary transverse septa (Patel-
lina) or subdivided by secondary radial partitions and partial transverse subepi-
dermal partitions (Dictyopsella).

The close dependence on the environment is confirmed also by absence of Bdel-
loidina cribrosa and Axicolumella cylindrica in typically shallow-water sediments of
the higher part of the Lower Turonian and in the Middle Turonian, occurring for
example in the Cretaceous of “Dlouhd mez™ in wider neighbourhood of Céslav.
For foraminiferal associations from these beds is characteristic a very abundant
occurrence of arenaceous species with large tests which lived free, not attached.
Among them are most abundant Ammobaculites and Bulbophragmium. The tests of
both these genera have the initial coiled portion followed by rectilinear chambers.
Aperture of Ammobaculites is terminal and simple, Bulbophragmium has aperture
terminal and cribrate. In washed sediments very often occur broken off uniserial
portions of Bulbophragmium trregulare (ROEMER) (pl. XI, figs. 5, 6), which may be
at first sight confused with Axicolumella cylindrica: fragments are up to 4.15 mm
long; their breadth is somewhat greater than that of Axicolumella cylindrica (up to
1.43 mm), but both the average height of chambers (cca 0.35 mm) and their shape
are almost conformable with those of 4. cylindrica. Apertural openings in number
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from 7 to 12 are also circularly spaced, the centre of apertural face is, same as in
A. eylindrica, inperforated or with up to 2 central apertural openings. But these
specimens differ from A. cylindrica in having a simple internal structure, which is
distinctly visible in cross-section, on the broken off base; they are always without
traces of attachment.

Conclusion

This paper contains results of the paleontological study of arenaceous for-
aminifers with large tests from the family Lituolidae, which were found either in
situ, attached directly to the rocky substratum (Acruliammina, Bdelloidina), or at-
tached to pebbles disengaged from conglomerates (Acruliammina), or, in finer sedi-
ments, on shell fragments or skeletal elements of different organisms, or secondarily
disengaged (Bdelloidina, Axicolumella, Acruliammina). The studied species were
found in eleven localities selected from the so called surf facies of the Bohemian
Cretaceous Basin. Their stratigraphy was determined prevailingly on the basis of
the composition of foraminiferal associations; by-product of their evaluation was
the determination of new species Dictyopsella fragilis.

The study of Acruliammina specimens brought the following results: in addition
to more abundant A. longa which is both regionally and stratigraphically wider
distributed (Texas, Oklahoma — Albian, Bohemian Massif — Cenomanian ?
Lower Turonian, France — Upper Senonian), in the Upper Cenomanian and
Lower Turonian of the Bohemian Massif was newly found Acruliammina nekvasi-
lovae, whose specimens distinctly differ from Acruliammina longa.

Also the permanently attached specimens of the initial stage of Bdelloidina cri-
brosa (REuss) were found for the first time in the Bohemian Cretaceous Basin. The
much more abundant fragments of the free ends and the secondarily disengaged
tests were studied with a view to the considerable variability of the tests. The new
genus Axicolumella was determined mainly on the basis of internal structure for
“Iituola” ¢ylindrica PERNER. Revision of Axicolumella cylindrica is also treated in
this paper.

Perner’s autotypes, both published and unpublished, were studied in collections
of the National Museum in Prague. Besides correctly determined species (B. cri-
brosa, A. cylindrica) there were found in PERNER’s collection also specimens of
Acruliammina longa, denominated not only as Liruola cenomana, but also as Poly-
phragma cribrosum.

K tishu doporudd F. Salajf

Prelo#ila autorka
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Explanations of plates

Pl 1, 11, III, figs. 2, 4, 5; V, figs. 1, 4, 5; VI, figs. 3-6; VII, VIII, figs. 3—6; XI, figs. 1, 3—7;
XI1: macrophotographs by UUG — V. Skala. Pl. VIII, figs. 1, 2; IX, X: microphotographs by
UUG — K. Navratilova. Pl II1, figs. 1, 3; IV, VI, figs. 7, §; XI, fig. 2: electron micrographs by
CKD — A. Gabafova. PL V, figs. 2, 3; VI, fig. 1: microphotographs by L. ZiporoZcovd, CSAV.
Pl. VI, fig. 2: microphotograph by Q. Nekvasilovd, CSAV.

Pl. 1

Acruliarmminag longa (TAPPAN)

Specimens attached to lydite pebble. Cernovicky; x 4.8;

Free end of the test, protruding above gneiss fragment. Skalka near Velim; » 18.3;
Juvenile specimen with a simple aperture, on lydite pebble. Cernovitky; > 19;

Specimen with 2 apertural openings, on guartz pebble. Kamajka; * 15.8;

Damaged specimen on uneven substrate of lydite pebble; protruding earlier part shows dis-
closed intercameral septum with three apertural openings arranged differently compared to
the termninal face of the rest. Cernovigky; % 173

6.  Free end of the test with five apertural openings. Kamajka; > 21.

S Sl

Pl. II
Acruliammina longa (TAPPAN)
1. Inital part of the specimen, which continued its further growth on the reverse side of the

Cstrea fragment. Skalka near Velim; » 20;
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2, Specimen attached to gneiss fragment with cracked limonite coating; in the hollow after
broken off dorsal side of the initial coil there are visible attached basal parts of intercameral
septa. Skalka near Velim; = 17.5;

3. Two mutually overgrown specimens on a gneiss fragment. Skalka near Velim; % 18:

4. Specimen attached to internal side of Ostrea shell, Kamajka; % 17.5;

5. Specimen with five apertural openings, protruding by the free end above an Ostres shell. Skal-
ka near Velim; X 25.5;

6. Tuvenile specimen artached to Iydite pebble. Cernovitky; > 18.8;

7 Specimen with four apertural openings on the free end, protruding above gneiss substrate.
Skalka near Velim: ® 14.7.
Pl. ITI
1. Acrudianoming longa (TAPPAN) attached to a fragment of Osrrea shell from the calcareous

claystones {Lower Turonian) of Skalka near Velim; the additional apertures and pores are
visible on the periphery of the chamber with the broken wall; 1a: x 403 1b: x 180;

2. Acruliammina nekvasilovae n. sp., specimen attached to the gneiss wall, Skalka near Velim
¥ 10.5;

3. Acruliammina longa (TAPPAN) from the Lower Turonian calcareous claystone of Skalka near
Velim; the apertural face, = 21:

4. Acruliammina nekvasdovae n. sp., a part of the initial coiled portion, disengaped from the
gneiss wall in Skalka near Velim; borh 4a, b: % 20.5;

5.  Acruliammina louga (TAPPAN) artached to the organodetritic limestone (Upper Senonian) of
Vigny (France); = 5;

0.  Acrudiamminag longa {TarraN) from the Lower Turonian calcareous claystone of Skalka near
Velim; the additional alveolar apertures are visible on the damaged apermaral face; x 21,

Pl 1V
1. Acrtdigmmina wekvasilovae n. sp. attached to an Ostrez shell fragment from the Lower

Turonian calcareous claystone of Skalka near Velim; the specimen with a broken end: in the
middle are aperrural openings; on the periphery are the additional alveolar apertures and
pores; la: » 213 1b: % 240; 1e: X 60;
2, Acruliammina longa (TAPPAN) from the calcareous claystone of Skalka near Velim; % 21;
3. Acruliaviminag longa (TAPPAN); the initial coiled pordon disengaged from a lydite pebble of
Cernovitky; the attachment side view; 3a: X 48; 3b: % 480.

PL V

Acruliammina nekvasilovae n. sp.; Skalka near Velim

1. Holotype attached to a gneiss pebble; » 13.2;

2, 3. Specimens attached to gneiss rocky substrate, or’ented same as on the wall of the quarry. —
Photo by L. ZéporoZcova (CSAV); the specimen was coated with ammonium chloride before
photographing; 2: % 5; 3: X 6;

4, 5. Details of apertural ends; 4: < 29; 5: % 26.

L VI

Bdelloidina eribrosa (REUSS)

1, 2. The star-like branched permanently attached initial stage. The scale is added (divided in
1 mm and 0.5 cm); the substrate is retouched. 1 — Karlov near Kutnd Hora; the initial spire
of the megalospherical specimen is above left; photo by L. ZaporoZcovd {tsmr:. 12 — Stfedo-
Kluky; photo by Q. Nekvasilovi (CSAV);

3. The tests attached to a little fragment of Ostrea shell from the calcareous claysiene of Skalka
near Velim; x 5.5:
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4, 6. Weathered specimens attached to the wall of the lydite boulder in Stfedokluky; 4: X 3.5;
6: % 123

5. Weathered initial portion of megalospherical specimen attached to the wall of the lydite
boulder in Stfedokluky; < 13;

7, B, Sections of the free portion of the test near the periphery; Kamajka; exostratum and meso-
stratum with pores and alveoles are visible; 7: % 400; 8: X 1B0.

Pl VII

Bdelloidina cribrosa (REUSS)

1, 2. End of the test with shifted last chamber, disclosing a part of preceding apertural face. 1 —
Skalka near Velim; < 19.3; 2 — Kamajka; > 11.8;

3.  Specimen, whose later portion is closely attached to the earlier one. Kamajka; X 9.2;

4. Specimen suggesting bifurcation; one of the branches is irregularly developed. Starkod; X 9;

5. Specimen having almost regular spiral-coiled initial portion; the attachment face is on the
opposite side. Kamajka; X< 10

6. Four closely concrescent specimens giving the impression of dichotomously ramified test.
Kamajka; > 5.5;

7.  Two closely concrescent specimens. Skalka near Velim; = 11.3;

8.  Specimen with spiral-coiled initial portion; the attachment face is on the end opposite to the
aperture. Kamajka; > 8;

Q. Specimen with slightly shifted last two chambers; they disclose a narrow strip of apertural
face of preceding chamber. Skalka near Velim; X 11.2.

Pl. VIII

Bdeloidina cribrosa (REUSS)

1, 2. Thin sections perpendicular to the test axis. Skalka near Velim; la: % 22.5; 1b — detail: in
the sediment filling the openings are preserved tests of small foraminifers; 2: X 22.5;

3.  Arctachment face. Kamajka; » 14.5;

4 — 6. Strongly weathered specimens from Vrapice. 4: % 11.6; 5 — apertural face, X 6.6; 6 — view
on the attachment face, X 10.7.

Pl. IX

Bdelloidina cribrosa (REUSS)

1 —3. Thin sections parallel with the test axis. Skalka near Velim. la: % 14; 1b — detail of the test
end, X 38.5; 2a: ¥ 14; 2b — detail of the middle part of the test, X 38.5; 3 — the end of
the test, > 38.5.

Pl X

Axicolumella cylindrica (PERNER); Kamajka

1.  Thin section perpendicular to the rest axis, X 38.5;

2.  Thin section slightly obliquely deflected from the plane perpendicular to the axis; X 38.5;

3 —5. Thin sections parallel with the test axis. 3a: X 38.5; 3b: detil of the end of the test, X 54;
4: % 38.5;a — axial column, b — cup-shaped cavity; 5: X 47; ¢ — layer of larger quartz
grains — exostratum.

Pl XI

1.  Axicolumella eylindrica (PERNER) from the Lower Turonian organodetritic limestone of Zby-
slav; the initial portion guite surrounds an imperceptible fragment of the substrate: X 14;
2. Axicolumella eylindrica (PERNER) from the calcareous claystone of Skalka near Velim; 2a -
a section of the test, X 35; 2b — detail of the wall near the periphery: the tubules in the



3.

4.

mesostratum pass into the alveoles opening among quartz grains of the exostratum; > 1803
Bdelloidina cribrosa (REUSS), a short attached specimen secondarily disengaged from the sub-
strate; the Lower Turonian organodetritic limestones, Kamajka; 3a — dorsal side, ® 12.3;
3b — the attachment face, X 13;

Bdelloidina cribrosa (ReUss), the attachment face of another specimen from Kamajka; X' 133

5, 6. Bulbophragmium irregulare (ROEMER); Podhofany neat Ronov, depth 72 m, the Lower

7.

Turonian; both < 20;
Bdelloidina cribrosa (REUSS), a short attached specimen secondarily disengaged from the sub-
strate; Kamajka; side view, X 15.

Pl. XII

1—3. Acruliammina longa attached to Bdellpidina eribrosa specimens. Kamajkas 1: % 16.2;2: X 7.6;

4.
3.
6—
gi
10.
11.

12,
13.

3: %X 103
Axicolumella cylindrica. Skalka near Velim; ¥ 12.8;
Acruliammina longa attached to Axicolumella eylindrica. Skalka near Velim; X 13.3;

8, Axicolumella cylindrica. Kamajka; 6: X 14.9; T: X 17.6; 8: X 11;

Avxicolumella cylindrica with initial portion of the test broken off; from the fracture face pro-
trudes a part of the axial column. Skalka near Velim; X 20.5;

Axicolumella eylindrica: specimen was attached by a predominant part to the substrate; the
last chamber only was growing upward from the attachment. Kamajka; X 17.5;

Bdelloidina cribrosa; irregularly coiled spherical specimen attached to the solid substrate.
Kamajka; < 10;

Bdelloidina cribrosa: short specimen with broadened attachment face. Kamajka; X 10.3;
Axicolumella cylindrica: specimen with the end broken off; from the fracture face protrudes
a part of the axial column. Kamajka; > 19.
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Acruliammina, Bdelloidina a Axicolumella n. gen.
(Foraminifera) z transgresnich sedimentd k¥idy
Ceského masivu

{Résumé anglického texti)

J1Ta HERCOGOVA

PredloZeno 28. prosince 1984

Druhy, jejichz zpracovani je zde uvedeno, pochézeji z 11 lokalit tzv. ,,pfibojové*
facie &eské kiidy. Materidl, shromazdovany po fadu let, mi pfedala O. Nekvasilovi
z Ceskoslovenské akademie v&d. Stratigrafickd pfisluinost odebranych vzorkd byla
zjistovdna prevazné na zakladé zastoupeni foraminifer; ve vétiiné z nich byly zjis-
tény druhy, v Ceském masivu vyzna&né pro spodni turon, Na &tyfech lokalitich
byly nalezeny schranky nového druhu Diceyepsella fragilis. V glaukonitickych jilov-
cich z Vrapic se zachovala pouze Bdelloidina cribrosa (REUSs). V konglomerdtech
(rulové valouny tmelené organodetritickym vapencem), které tvori vyplii hlubsich
&astd tzv. kapes v rulovych sténdch lomu ve Skalce u Velimi, se z foraminifer vy-
skytuje pouze Acruliammina nekvasilovae n. sp.; jejich stratigrafickou prisluinost
do cenomenu stanovil 8. Cech na zikladé ndlezu Inoceramus ex gr. pictus.

U druhu Acrulianmmina longa (TAPPAN) byly zjistény pfevdiné pfisedlé &dst
schranek, pouze ojedinéle byly nalezeny exemplafe s napifimenym koncem, uvolné&-
nym od podkladu. Bohaty materidl umoZnil sledovat ontogeneticky vyvoj, ktery se
projevuje hlavné postupnym zvétiovanim poctu aperturilnich otvort. Pokus o roz-
lifeni mikrosférické a megalosférické generace neprinesl, hlavné vzhledem k obtiz-
nému rozlidovani vzajemné se prerustajicich exemplaii, jednoznaény vysledek.

Acruliammina nekvasilovae n. sp. se od A. longa lisf mnohem v&tSimi rozméry,
tvarem komiurek, které vypadaji jako rozteklé po podkladu, vétSim poltem aper=-
turdlnich otvori, vétiim podtem a vétdi Sitkou komurek, méné zietelnymi Svy,
pevnéjdimi sténami, umisténim embryondlni komirky, téméf rovnou aperturdlni
plochou a ponékud slozité)si vnitfni stavbou.,

U Bdelloidina cribrosa (REUSS) byly poprvé v Ceské kiid€ zjidtény i trvale prisedlé
exemplife hvézdicovité rozvétvencho pocatecniho stadia, které FRIEG a KAEVER
(1975) povazuji za piedstavitele mikrosférické (?) generace, a kratké (megalosfé-
rické) schrinky, sloZzené z poddtedni spirdly a malého poctu uniseridlnich komtrek.
Mnohem hojné;jsi jsou odlomené volné konce a kritké, prisedlé exemplare druhotné
uvolnéné od podkladu, které se vyskyvtuji ve vyplavech. U mensi ¢isti téchto exem-
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plafh dosud nalézdme zbytky podlozky, vétSina schrdnek mé pfirastact plochu vol-
nou. Podle jejiho utvafeni je mozné predpokladat, Ze plivodni substrdrt, krery se
nezachoval, mohl byt bud pevny nebo mékky (rostlinny ?).

Novy rod Axicolumella byl stanoven pro ,,Lituola® cylindrica PERNER, Schranky
Axicolumella cylindrica nemaji planispiralni zatitek jako Lituola, vice pfipominaji
rod Bdelloidina, od n&ho se viak liff nejen pravidelngjsim tvarem a jednodus$im
a pravideln&j$im uspofddinim aperturdlnich otvori, ale hlavné zcela odlisnou vnitf-
ni stavbou. Dosud byly zjiftény pouze odlomené konce schrinek nebo exempldfe
piisedajici jen mensim podtem komiirek; na zédklade analogie s Bdelloidina cribrosa
je viak dosti pravd&podobné, Ze by mohla byt nalezena i pfisedla pocatecni stadia
vétsich rozmér.

Viechny uvedené druhy byly svim vyskytem vézdny pouze na prostiedi mélkého
mote, které transgredovalo na pevné nebo zpevnéné podlozi. Nalézime je bud pfi-
rostlé piimo na skalnim podkladu, na valounech z konglomerdtd nebo ve vy-
plavech — bud na drobnych tlomcich hornin nebo Zivocisnych zbytkd, nebo dru-
hotné uvolnéné. Vzhledem k tomu, Ze jsou fizce omezeny na jedinou facii, maji
v ramci jednotlivych kiidovych panvi do jisté miry i stratigraficky vyznam, pfestoze
se napt. Acruliammina longa vyskytuje jinde v jiném stratigrafickém rozsahu, 1¢s-
nou facidlni z4vislost na pevné podlozi potvrzuje také uplnd nepiitomnost viech
uvedenych druhii ve vyslovené mélkovodnich sedimentech vy3ii ¢asti spodniho
turonu a ve stfednim turonu, v nichZ jsou misto nich hojné zastoupeny velké aglu-
tinované schrinky volng Zijicich rodda Ammobaculites a Bulbophragmium.

Acruliammina, Bdelloidina, Axicoelumella n. gen.

(Foraminifera)
H3 TPAHNCTPECCHBEBIX MENOBEHX oTno:eHOH Yemcroro maccasa

I3 MeIROBOIHBIX, TPAHCTPECCHBHEIN OTJIOMEITHI, OTHOCANIHNCH TTPCHMYWCCTRCHHD K HITH-
HEMY TYPOHY, ofpadoTalkl 4YeTRIpe BUIA HPVIHLIX, MAKPOCKOIINYECH JAMETHLIY ., CHIMYIX
ATTNOTHHUPOBAHHELIX dropasitiidgep cemeitcTna Lituloidae, umenno caemyioue: Acruliamming
longa {TAPPAN), OMHCAHHAN IICPBOHAHMATEHO H3 OTIMHEHHIT HIAKHETO MeJTa, Aeriilamminag nekva-
silovae T Sp. 13 OTIOMCHRI CEHOMANA J0 HIGKHETO TYPOHA HEHICKOTO MCN0BOTO vacceiina,
Bdelloidima cribrosa (REUSS) 1 Axicolmelia cvitndrica (PERNER) ermend. Hercosova, Hoskill poa
Axicolumella onpenened, IIARHEIM ODPA30M, HA OCHOBAHUH BHYTPEHHETD CTPO- HUH PAKOBHHBL; HO-
BhIil BT OLIT IIOABEPTHYT PCEHIHH HA OCHOBAHII N3y UCHEA IoPBOHEYAILHOT MATEDIEII IIL'pH:E-
pa B Hanmonamsios myaee o [lpare i BEHOBE TPHOOPETEHHEIX MBCMILLIPOR € MECTOMANCHLICHIL,
ofipoiTore Tlepnepos. BHEManRe YACAANOCE TOME SROMOFUITCCIEM 33B3CHMOCTHM. TIpi enpelie-
JEHMH CTPATHTPadEUeckory NOMEKEHNIH ODRA3I0E REYIACMLIX TOPHEIX IIOPOL TTPH TROMOLIN tho-
pa,".lilliill[l_:frl OLIT OMECAH, KPOME TOrD, M3 HIBHHeTYPOHCHUX OpTaHoETPHTOBLIN HIBCCTHIHROB

HoBLIi Bug Dictyopsella fragilis,
Pielofil A. KFiE
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