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PREFACE

A good number of years ago Professor CHR. POULSEN in a lecture on pale-
ontology expressed his astonishment at the prevailing defective knowledge of
the Bryozoa in Danish Danian deposits. This remark roused my curiosity and
led me the investigations into the Bryozoan fauna of the Danian deposits the
preliminary results of which are presented in this book.

The work thus has lasted for a number of years, interrupted by long intervals,
voluntary as well as involuntary. The beginning was groping and uncertain,
but thanks to encouragement and assistance from various quarters I succeeded
in keeping my course. It is my pleasant duty here to offer my most cordial
thanks to a number of persons who have assisted, guided, and encouraged me
during the work, thus Dr. CHR. POULSEN, Professor of Paleontology at the
University of Copenhagen, and Dr. ALFRED ROSENKRANTZ, Professor of the
Geology of Denmark at the University of Copenhagen, who partly in en-
couraging and inspiring discussions, partly by lending me Bryozoan material
from the rich collections of the Mineralogical Museum, have given me valuable-
support. Dr. H. @pum, Director of the Geological Survey of Denmark, has
taken a great interest in my investigations; I am very grateful that it has been
made possible for me to complete my studies of the Bryozoa concurrently with
institution work proper, as well as for the fact that the work has been included
in the series of publications of the institution.

While studying in Hamburg and London I met with invaluable helpfulness
on the part of Professor EHRH. VOIGT, Ph.D., of the University of Hamburg,
and Dr. H. DIGHTON THOMAS, British Museum, respectively. The expenses for
my stays abroad have been covered by the CARLSEN-LANGES LEGATSTIFTELSE
and TAPETUS STEENSTRUPS LEGAT.

Very valuable assistance has been furnished by Miss ANNA TONNESSEN, who
has made a fair copy of the finished manuscript, Mrs. RIGMOR BORG, who has
drawn maps and diagrams, and Mr. CHR. WESTERGAARD, who has been in
charge of the takings of the photographs. My father-in-law, Mr. A. C. GREGER-
SEN, has with great patience assisted me at the measurements and the extensive
countings of fragments.

Mr. NIELsS HAISLUND, M. A., has been in charge of the translation of the
manuscript into English.

I offer my cordial thanks to all those mentioned above.

I am especially obliged to my wife, Mrs. METE-MARIE BERTHELSEN, who for



eleven years has had to forego normal family life. She has come to terms
with these extraordinary conditions with unique understanding and never
failing good spirits.

The English manuscript was finished in December 1961.

Lyngby, February 18, 1962.
OLE BERTHELSEN
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ABSTRACT

In the present work the results are presented of some investigations into the
paleontology and distribution of the Cheilostome Bryozoa within the Danian
deposits in East Denmark.

In the Introduction an account is given of the extent and development of
these investigations.

The following chapter includes descriptions of localities, a short survey
being made of situation, literature, lithology, stratigraphy, and material for
each of the localities treated: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm,
Copenhagen, Herfolge, and Klintholm.

The paleontological chapter is introduced by a section on the systematic
classification. Next, a few remarks for the reader’s guidance are offered con-
cerning the descriptions of species, thus as regards measurements, material,
types, and distribution. A terminological section includes definitions of the
morphological terms used in descriptions of species, while the following section
comprises a chronological survey of papers in which Cheilostome Bryozoa in
Danian deposits from Denmark, Sweden, or North Germany are described,
pictured, or mentioned. In the systematic part 117 Cheilostome species and
subspecies are described, 42 of which have not previously been treated. The
species examined are pictured on 28 plates at the end of the work.

The stratigraphical chapter is introduced by a section about the purpose of
the stratigraphical investigations. First of all it has been the author’s aim to
obtain a more reliable standard of comparison than the one existing, by taking
fresh samples from the localities selected. Next, the task has been to elucidate
the extent to which the Bryozoa have participated in the formation of the
various cretaceous rocks, partly to learn the composition of the Bryozoan
assemblages within the various zones of the Danian — with due reference to
the possible influence of conditions of environments.

In the lithological section the analyses made are discussed in more detail.
These investigations have shown that the share of the Bryozoa in the formation
of rocks is smaller than has so far been supposed. The contents of Bryozoa do
not exceed 40 per cent. in any of the samples examined ; in most of the samples
the Bryozoa. constitute a considerably smaller percentage. Furthermore it
proves that Cyclostome Bryozoa have contributed to the formation of rocks to
a greater extent than the Cheilostome species.

In the Paleoecological section it has been tried to estimate conditions of
bottom, depth, temperature, and current, the supply of nutrients, and the



salinity in the sea in which the Danian Bryozoa lived. The measurements of
zooecia, etc., have been discussed in some detail in the same section. The
character forms of the localities and biozones are treated in a special section,
after which, in conclusion of the stratigraphical chapter a biostratigraphical
evaluation of the Bryozoan material is made. The species naturally are distri-
buted on four groups, corresponding to the four Tylocidaris zones. The strati-
graphical grouping of the localities on the basis of the occurrence of the
Bryozoa is in agreement with the experiences won through the study of the
distribution of other animal groups, with one exception, viz. Saltholm. If the
limestone on Saltholm should be placed in the stratigraphical diagram on the
basis of the Bryozoa alone, both Bryozoan Limestone and Sandy-limestone
should be referred to the 7' briinnichi zone.

This deviation from the current view has made it necessary to go through
the faunistic and lithological arguments applied in the documentation of the
reference of Sandy-limestone to the 7. vexillifera zone. Such a revision is made
in the last chapter of the work. The conclusion of these investigations was that
there is no information in the geological literature about Saltholm which
decidedly goes against referring the Sandy-limestone on Saltholm to the
T. briinnichi zone.



[. INTRODUCTION

This work is a presentation of the results of some investigations into the
paleontology and distribution of Cheilostome Bryozoa within the Danian
deposits in East Denmark. The studies were begun in 1950, the starting-point
selected being material from the Bryozoan Limestone at Herfolge. The col-
lections of fossils in the Mineralogical Museum of Copenhagen from this
locality are very extensive, but the selection was further motivated by the state
of preservation of the Herfolge Bryozoa, which made them particularly suitable
for paleontological investigations.

However, it proved to be rather difficult to determine the species of a great
many of the fragments of colonies on the basis of the existing Bryozoan
literature, which is mainly based on studies of material from Faxe and of
Danian blocks in the Quaternary layers and of the Senonian deposits. The
explanation might be that the facial conditions at Herfolge were different from
e. g. those at Faxe, but the possibility might also be imagined that the difficulties
of identification reflected a difference in the stratigraphical placing of the two
localities within the Danian, or, in other words, that the Bryozoa were a
suitable aid in the stratigraphical evaluation of the Danian deposits. LANG
(1921-22) and Voict (1930) had demonstrated the utility of this group of
animals within the stratigraphy of the Senonian, so it was a natural idea to
undertake a corresponding analysis of the occurrence of the Bryozoa within
the Danian.

As a consequence, the investigations were extended to include Bryozoan
material from a number of other occurrences so that all zones of the Danian
were represented by at least two localities. The following table shows the
classification into zones according to @puM (1926, p. 217) and ROSENKRANTZ
(1937, p. 201) and the localities from which Bryozoan material was taken.

The initial stratigraphical investigations were exclusively based on museum
material, as in the Mineralogical Museum of Copenhagen there is a compre-
hensive collection of assorted Bryozoa collected, examined, and to some extent
determined as to genera and species by Dr. BRUNNICH NIELSEN. In order to
obtain a more homogeneous and stratigraphically more reliable basis of com-
parison this material was later supplemented with Bryozoan material from
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ROSENKRANTZ @dpum

Localities

Upper Danian  The Tylocidaris vexillifera zone .......... Zone D

Saltholm
Copenhagen
Herfolge
Klintholm

The Tylocidaris briinnichi zone ........... Zone C

Thorslunde
Faxe

Lower Danian  The Tylocidaris abildgaardi zone ......... Zone B

The Tylocidaris odumi zone . .............

Kagstrup
Stevns

Cerithinm-limestone: . ...« wus s we s s 5w s vas Zone A

samples of limestone collected and examined by the present writer. This col-
lection in what follows is termed the stratigraphical material as distinct from

the museum material.



[I. DESCRIPTION OF LOCALITIES

The Danian localities described in this chapter are sketched in on the geological
map, Fig. 1. The localities are discussed in stratigraphical order, those re-
presenting the Lower Danian being mentioned first.

The references to literature mainly include fairly recent publications dealing
with the lithology and stratigraphy in the respective localities. Paleontological
papers are treated in the stratigraphical chapter p. 257. Earlier publications
(i.e. prior to 1908) are summarized in the historical surveys in
(1) K. RorpaMm, Kridtformationen i Sjelland i Terr@net mellem Kgbenhavn

og Koge, og pa Saltholm. Résumé en frangais: Le systéme crétacique en
Séeland, dans le terrain situé entre Copenhague et Koge, et dans I'ile de
Saltholm. 1897. D.G.U. 1I. Series. No. 6, pp. 18-45 and pp. 131-135.

(2) J. P.J. RavN, Molluskerne i Danmarks Kridtaflejringer. II1. Stratigrafiske
Undersogelser. Résumé en francais: Recherches sur la stratigraphie du
Crétacé en Danemark. 1903. Vidensk. Selsk. Skr. 6. Raekke, naturv. og
math. Afd. XI. 6, pp. 5-38.

(3) V. MILTHERS, Beskrivelse til Geologisk Kort over Danmark, Kortbladene
Faxe og Stevns Klint. Résumé en frangais. 1908. D.G.U. I. Series. No. 11,
pp. 140-156. Bibliography, pp. 140-142.

1. Stevns Klint.

Situation.

Stevns Klint is a cliff on the east coast of the Stevns peninsula about 12 km.
in length and up to 41 m. in height, running north from Redvig (Fig. 2).

Literature.

1908. V. MILTHERS, Kortbladene Faxe og Stevns. D.G.U. I. Series. No. 11,
pp- 19-32. Summary: pp. 278-280.

1917. K. BRUNNICH NIELSEN, Cerithiumkalken i Stevns Klint. D.G.U. IV.
Series. Vol. 1. No. 7.

1924. A. ROSENKRANTZ, Nye lagttagelser over Cerithiumkalken i Stevns Klint
med Bemarkninger om Gransen mellem Kridt og Tertizr. Medd. D.G.F.
Vol. 6, pp. 28-31.

1937. A. ROSENKRANTZ, Bemarkninger om det ostsjellandske Daniens Strati-
grafi og Tektonik. Medd. D.G.F. Vol. 9, pp. 199-211.
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Fig. 1. Geological map of East Denmark with selected Danian-localities.

(Acc. to SORGENFREIL, 1954).
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~ 1000 m

Fig. 2. Section of map sheet No. 3628 (1:40,000) including the southern part of the
peninsula of Stevns and Stevns Klint. L indicates the place where the stratigraphical
samples were taken.

Authorized by the Geodetic Institute of Denmark.



Fig. 3. Stevns Klint at Stevns Lighthouse. Above, morainic deposits, in part covered by
plantation. Below that, Bryozoan Limestone with bank structure (the vertical part of
the profile). Lowest, White Chalk.

Lithology (Fig. 3).

The basal deposit in the cliff of Stevns Klint consists of White Chalk. The lower
part of this stratum is yellowish-white, fine-grained, with horizontal beds of
nodulous flint concretions. The contents of Bryozoa are rather poor. The upper-
most 2-3 m. of the chalk are greyish-white, coarser, here and there argilliferous,
with an abundance of Bryozoan remains, and with coalescent bands of flint.
These bands are arciform as a consequence of formations of banks.

Depressions between the banks appear as shallow, oval basins, the horizontal
extent of which varies between 10 and 30 m. The basins are filled in by the
oldest deposits of the Danian series, Fish-clay and Cerithium-limestone, with
a total thickness of between % to 1 m.

Fish-clay is a conglomeratically developed rock consisting of pebbles of
White Chalk and rolled Senonian fossils in a dark, argillaceous ground-
mass. The Cerithium-limestone is a yellowish, indurated, brecciated, coc-
colithic limestone. The upper part of the grey chalk between the basins has
also developed as a yellowish, hard rock, the result of induration in connection
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with an interruption of sedimentation after the depositing of the Cerithium-
limestone. The upper margin of this indurated horizon appears as a slightly
undulate plane of abrasion (ROSENKRANTZ, 1937, p. 209).

The indurated zone is covered by Bryozoan Limestone, a white or yellowish-
grey, dense, rather hard limestone composed largely of Bryozoan fragments
and developed as large, massive banks. The maximum thickness of the deposit
is 12 m., the average thickness 10 m. It is divided into beds of 1-14 m. in
thickness, alternating with 20-30 mm. thick, greatly curved layers of light,
grey flint.

The stratigraphical material was taken in the limestone quarry at Boesdal
(L in Fig. 2). The south wall of the quarry (Fig. 4) forms a section about 12 m.
in height (elevation 16 m), the uppermost 3-4 m. of which consists of boulder
clay, while the remaining part is composed of Bryozoan Limestone and flint.

Stratigraphy.

The White Chalk in Stevns Klint is by BROTZEN (1945, p. 41) referred to the
Upper Maastrichtian, Stevnsian. The Danian, as mentioned above, has by
@bpuM been subdivided into the zones A-D (Dpuwm, 1926, p. 217, and 1928,
p. 63). Fish-clay and Cerithium-limestone are referred to Zone A and Bryozoan
Limestone to Zone B. In the biostratigraphical subdivision on the basis of
species belonging to the genus Tylocidaris (BRUNNICH NIELSEN, 1937, p. 126,
ROSENKRANTZ, 1937, pp. 201 and 203), Bryozoan Limestone in Stevns Klint
includes the Tylocidaris odumi zone, the T. abildgaardi zone, and the lower part
of the T. briinnichi zone.

Material.

1. Museum material marked ‘“Bryozokalk, Stevns” or ‘“Danien, Stevns”.
2. Stratigraphical material including 6 samples taken from the south wall in
the quarry of Boesdal. The places where the samples were taken are marked
a—f in Fig. 4.

2. Kagstrup (Karlstrup).
Situation.

Old limestone quarry at the village of Kagstrup (now Karlstrup), about 10 km.
north of Koge and about 30 km. southwest of Copenhagen (Fig. 1). In 1958-59
a cement works was built there to utilize this deposit of limestone, the result
being a considerable expansion of the quarry. The original and present sizes
of the quarry are shown on the map section, Fig. 5.
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Fig. 4. Profile from the south wall in the limestone quarry of Boesdal, showing the places
(a—f) where stratigraphical samples where taken, in relation to the curved strata of flint.
(Phot. CHR. WESTERGAARD).



Fig. 5. Section of map sheet No. 3328 (1:20,000) showing the site of the limestone quarry
at Kagstrup (Karlstrup). The broken line denotes the present extent of the quarry towards
the east.

Autkorized by the Geodetic Institute of Denmark

Literature.

1897. K. RorpaM, Kridtformationen i Sjelland. Résumé en frangais: Le
systéme crétacique en Séeland. D.G.U. II. Series. No. 6, pp. 33-36, 65-70,
133-134.

1909. K. BRUNNICH NIELSEN, Brachiopoderne i Danmarks Kridtaflejringer.
Vidensk. Selsk. Skr., 7. R&kke, naturv. og math. Afd. VI. 4, p. 14 (140).

1935. V. MiLtHERS, Nordestsjellands Geologi. D.G.U. V. Series. No. 3
(2. edit.), p. 10.

Lithology.

Fig. 5 shows that the original quarry was a long rectangle in shape with its
main axis running almost north-south. The photograph Fig. 6 is a view looking
north and gives an impression of the shape and size of the quarry before the
cement works started operations. At that time the walls of the quarry presented
a series of layers consisting of 10-12 m. of Bryozoan Limestone and flint in
regular alternation superposed by boulder clay. Elevation about 4-18 m. As a
result of the intensive utilization of the limestone the quarry is now several
metres deeper.

2



Fig. 6. The limestone quarry at Kagstrup before the extension. The letters A, B, and C
denote the places where the stratigraphical samples were taken from the 7. odumi zone,

the T. abilgaardi zone, and the T. briinnichi zone, respectively.

(Phot. Aalborg Portland Cementfabrik).

The material from these samples has in tables been indicated as Aa, Ba, and Ca in order to

avoid a confusion with the stratigraphical denotations of zones, A-D.

The limestone is yellowish-white, rich in ooze, and to a great extent composed
of Bryozoan fragments. Indurating processes have transformed the lime into
a compact, hard limestone occurring in beds 1-2 m. thick, alternating with
bands of flint. In the north wall of the quarry there are argilliferous, con-
glomeratic horizons.

The flint is black or dark grey. The bands of flint in the north wall are almost
horizontal with a slight dip towards the sides, while in the east and the west
wall they form a system of concentric arcs, evidence of formations of banks
similar to the development in Stevns Klint.

Excavation work in connexion with the building of a pumping station
revealed the surface of the White Chalk a few metres below the bottom of the
quarry. Between the strata of limestone and chalk there was a marked bed of
flint, whereas Fish-clay and Cerithium-limestone was not found (cf. Stevns
Klint).
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Fig. 7. Section of map sheet No. 3228 (1:20,000) showing the site of the old limestone
quarry north of Thorslunde (on the map indicated as Torslundemagle).

Authorized by the Geodetic Institute of Denmark

Stratigraphy.
The greater part of the limestone series in the Kagstrup quarry may be referred
to the Tylocidaris abildgaardi zone. In the lower part of the east wall the
Tylocidaris odumi zone has developed, while echinid spines of the Tylocidaris
briinnichi type have been found in the upper part of the west wall.

The Bryozoan Limestone at Kagstrup is thus stratigraphically similar to
that of Stevns Klint.

Material.

Museum material marked ““Bryozokalk, Kagstrup™. 2. Stratigraphical material
comprising three samples taken from the lower part of the east wall (the
T. odumi zone), from the north wall (the 7. abildgaardi zone), and from the
upper part of the west wall (the T. briinnichi zone). The places where the samples
were taken are indicated in Fig. 6 by A, B, and C, respectively. The material
from the samples has in tables been indicated as Aa, Ba, and Ca in order to
avoid a confusion with the stratigraphical denotations of zones, A-D.

Thorslunde.
Situation.
Old limestone quarry near the former poorhouse in the village of Thorslunde
(or Torslunde) about 20 km. west-south-west of Copenhagen (Figs. 1 and 7).

2%
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Fig. 8. Profile from the limestone quarry near
the former poorhouse at Thorslunde.

Literature.

1897. K. RorpaM, Kridtformationen i Sjelland. Résumé en frangais: Le
systeme crétacique en Séeland. D.G.U. II. Series. No. 6, pp. 31-33, 63.

1909. K. BRUNNICH-NIELSEN, Brachiopoderne i Danmarks Kridtaflejringer.
Vidensk. Selsk. Skr., 7. Ra&kke, naturv. og math. Afd. VL. 4, p. 14 (140).

1935. V. MILTHERS, Nordestsjezllands Geologi. D.G.U. V. Series No. 3
(2. edit.), p. 14.

Lithology (Fig. 8).

Section about 3 m. high consisting of 4—1 m. mouldy clay underlain by Bryo-
zoan Limestone and flint. The limestone is yellowish-white, mainly composed
of Bryozoan fragments. In places, however, the content of ooze is predominant.
The abundance of flint is the characteristic element of the series of layers in
this locality. The flint occurs not only in compact layers 25-40 cm. in thickness,
but is also interspersed in the interjacent limestone beds, about 50 cm. thick.

Stratigraphy.
According to RAVN (1928, p. 9) the Bryozoan Limestone must be referred to

the Tylocidaris briinnichi zone (OpuM’s Zone C).

Material. Museum material marked “Bryozokalk, Thorslunde”.
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Fig. 9. Section of map sheets Nos. 3727 and 3827 (1:20,000) showing the situation and
extent of the limestone quarry of Faxe. Da and M indicate the places where the strati-
graphical material from Hvedeland and the north wall of the quarry, respectively, were taken.

Authorized by the Geodetic Institute of Denmark

Faxe.
Situation.
Limestone quarry immediately east of the town of Faxe, about 65 km. south-
south-east of Copenhagen. The largest limestone quarry in Denmark, measuring
about 1 km. in length and nearly 50 m. in depth (Figs. 1, 9, and 10).

Literature.

1908. V. MILTHERS, Kortbladene Faxe og Stevns Klint. D.G.U. 1. Series. No. 11.
pp. 43-56. Rés.: pp. 280-281.

1911. K. BRUNNICH NIELSEN, Brachiopoderne i Faxe. Medd. D.G.F. Vol. 3,
pp. 599-618.

1937. A. ROSENKRANTZ, Bemarkninger om det ostsjellandske Daniens Strati-
grafi og Tektonik. Medd. D.G.F. Vol. 9, pp. 199-212.

Lithology.

Fig. 11 shows a section through Faxe Hill (from a survey in 1933 by ROSEN-
KRANTZ (1937, p. 200)). It is seen that the hill in which the quarry is situated,
is composed of irregularly alternating Coral-reef Limestone and Bryozoan
Limestone.



Fig. 10. The limestone quarry of Faxe as seen from the northwest.
(Phot. CHR. WESTERGAARD).

(44
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Fig. 11. Schematic section through the hill of Faxe (from ROSENKRANTZ, 1937).

The main element of the Coral-reef Limestone is branches of Hexa- and
Octocorals, usually embedded in hardened calcareous silt. There are a number
of types of limestone dependent on the degree of induration and contents of
silt. The limestone is yellowish-grey, devoid of flints, and otherwise charac-
terized by its great wealth of fossils.

The Bryozoan Limestone is yellowish-white and contains flints. This rock,
too, presents different varieties, from crumbly, decomposing lime to hard,
compact limestone. On the whole the contents of Bryozoan fragments are high.

Fig. 12. Profile from the limestone quarry of Faxe showing Bryozoan Limestone with thin
beds of flint covered by Coral-reef Limestone (without flint).
(Phot. CHR. WESTERGAARD).
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The flint forms curved bands, but the contents of flint are not high. Fig. 12
shows a characteristic section in the quarry, with Bryozoan Limestone and
flint superposed by Coral-reef Limestone.

A well at Faxe Brewery (B 11 in Fig. 11) encountered the following section
(ROSENKRANTZ, 1937, p. 199. D.G.U. Well File, No. 217. 26):

0-13 m. Boulder clay.
13-66 m.  Bryozoan Limestone with 18 flint beds.
66-67.5 m. Moltkia-limestone.
67.5-71 m.  Coral-reef Limestone, massive.
71-79.35 m. Moltkia-limestone with 3 flint beds.
79.35-79.5 m.  Cerithium-limestone with Fish-clay.
79.5-83 m.  White Chalk.

The Moltkia-limestone is a peculiar rock, more than half of which consists
of fragments of an Octocoral, Moltkia isis STEENSTRUP.

Stratigraphy.

The layers of Coral-reef Limestone and Bryozoan Limestone in the quarry all
belong to the Upper Danian, the Tylocidaris briinnichi zone, whereas the Coral-
reef Limestone in the well mentioned above may be referred to the Tylocidaris
abildgaardi zone.

Material.

The investigations comprised (1) material from the collections of the Mineralo-
gical Museum of Copenhagen, marked “Faxe”, (2) Bryozoa sorted out by
BRUNNICH NIELSEN from samples taken by him in the quarry in 1909 for use
in an examination of the stratigraphical conditions on the basis of the occur-
rence of the Brachiopods (BRUNNICH NIELSEN, 1911, pp. 599-618). He took
samples of Bryozoan Limestone in 13 places in the quarry, these places being
marked I-XIII in Fig. 13. Of this material the Bryozoa from I, II, and XI
have been subjected to a close examination by the present writer. As it proved
impossible to demonstrate any faunistic difference between the samples from
the three places mentioned, the Bryozoa from there have, for clearness’ sake,
been combined with the other Faxe material in the lists of fauna on pp. 221-
223, while the distinction has been maintained in the material lists within the
descriptions of species.

The stratigraphical material comprises (3) a sample taken at the west end
of the quarry (Hvedeland), about 2 m. above the floor of the quarry (at Da in
Fig. 9). Furthermore (4), four samples from the north wall of the quarry (at
M in Fig. 9, height above sea level about +60 m.) taken at depths of 4 m.,
7 m., 17 m., and 20 m., respectively.
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Fig. 13. Sketch map of the limestone quarry of Faxe in 1910 with indication of the places
where BRUNNICH NIELSEN's Faxe material was sampled.

Copenhagen.
Situation.
Bryozoa from four localities have been examined. On the map section Fig. 14
these have been marked as ““Sydhavnen” (the South Harbour), “Sundkrogen™,
“*Svanemollen™, and “Hyttehusve;j”.

Literature.

1920. A. ROSENKRANTZ, Craniakalk fra Kjebenhavns Sydhavn. Résumé:
Calcaire a Crania du port sud de Copenhague. D.G.U. II. Series. No. 36,
pp. 1-79.

1920. A. ROSENKRANTZ, En ny kebenhavnsk Lokalitet for forsteningsferende
Paleocen. Medd. D.G.F. Vol. 5. No. 20, pp. 1-10.

1922. P. HARDER, Om Grensen mellem Saltholmskalk og Lellinge Gronsand
og nogle Bemarkninger om Inddelingen af Danmarks @ldre Tertier. Ré-
sumé: Sur la limite entre le Calcaire de Saltholm et le Sable vert de Lellinge
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localities Svanemollen, Sundkrogen, and Sydhavnen (the South Harbour). K indicates
the place where the stratigraphical sample was taken (marked Hyttchusvej).
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Fig. 15. Profile I from the South Harbour of Copenhagen (from ROSENKRANTZ, 1920).
1. Limestone breccia. 2. Paleocene bottom conglomerate. 3. Sandy-limestone.
a. Saltwater alluvium. b. Boulder clay. c. Boulder horizon. d. Displaced floes of fluvio-
glacial sands.

avec quelques remarques sur la division du Tertiaire inférieur. du Danemark.
D.G.U. II. Series. No. 38, pp. 1-108.

1924. A. ROSENKRANTZ, De kobenhavnske Gronsandslag og deres Placering
i den danske Lagrekke. Medd. D.G.F. Vol. 6. No. 23, pp. 1-39.

1925. A. ROSENKRANTZ, Undergrundens tektoniske Forhold i Kebenhavn og
nermeste Omegn. Medd. D.G.F. Vol. 6. No. 26, pp. 1-17.

1937. A. ROSENKRANTZ, Bemarkninger om det ostsjellandske Daniens Strati-
grafi og Tektonik. Medd. D.G.F. Vol. 9, pp. 199-212.

1941. A. ROSENKRANTZ, Ekskursion til Tunnelanlegget Svanemalien—-Middel-
grund. Medd. D.G.F. Vol. 10, pp. 64-65.

1955. A. ROSENKRANTZ, Kgbenhavns klippegrund og trafikproblemer. Sal-
monsen Leksikon-Tidsskrift, 1955, p. 653-662.

1959. TH. SORGENFREI, Dybgrundens geologi. [.J.P. Trap: Danmark. Vol. I,
2. Storkebenhavn [, pp. 354-359.

Lithology.

. Sydhavnen (the South Harbour). The material originates from two excava-
tions made in 1917-19 in the southern part of the harbour of Copenhagen.
ROSENKRANTZ (1920) surveyed the sections shown in Figs. 15 and 16. The Sandy-
limestone is characterized by ROSENKRANTZ as a greyish, fine-grained, some-
what crystalline limestone with dark or light grey flint. At one place in Section [
the limestone was superposed by Paleocene Greensand-limestone. In Excava-
tion II an about 10 cm. thick Greensand-conglomerate superposed by Green-
sand-limestone could be observed in the southernmost part of the section above
the limestone. Farther north in the section the Greensand-limestone was found
to be resting directly on the Sandy-limestone.

2. Sundkrogen. In 1920-21 excavations and test wells were made at Sund-
krogen as preliminaries to an extension of the Free Port. HARDER (1922, p. 22)
summarized his observations in a schematic section shown in Fig. 17. According
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Fig. 16. Profile Il from the South Harbour of Copenhagen (from ROSENKRANTZ, 1920).
1. Paleocene bottom conglomerate. 2. Sandy-limestone.
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Fig. 17. Schematic profile from Sundkrogen (from HARDER, 1922).
Scale for lengths: 1:800, for heights: 1:200.

to ROSENKRANTZ (1924, p. 8) the limestone under the Paleocene series is Sandy-
limestone, but there is no further information about this rock. However, this
is of no practical importance in the present instance as the Bryozoan material
examined originates from the Greensand layer overlying the Greensand-
limestone.

3. Svanemollen. For the purpose of draining off sewage a tunnel was cut
in the limestone deposits between Svanemellen and Middelgrunden. ROSEN-
KRANTZ (1941, p. 65) described the limestone as being typical Sandy-limestone
with hard and soft beds alternating. Some wells revealed Paleocene Green-
sand-conglomerate and Greensand-limestone overlying the limestone.
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4. Hyttehusvej. During excavations for the purpose of building a pumping
station at Hyttehusvej the following section was surveyed:

+1.9- —3.5m. Boulder clay.
—3.5- —5.0 m. Large boulders.
—5.0-—10.0 m. Sandy-limestone.

Stratigraphy.

In geological literature the Sandy-limestone in the Copenhagen area is referred
to Zone D, the Tylocidaris vexillifera zone.

Material.

The South Harbour: Bryozoan material collected by ROSENKRANTZ (1920,
pp. 51-52) and determined by S. J. PINDBORG (marked ““N. Craniakalk”
(= Sandy-limestone)). — Sundkrogen: Bryozoan fragments from the argillaceous
greensand bed, collected by HARDER (the collection of D.G.U.). — Svane-
mollen: Material marked ““Svanemelleskakten, paleocen Bundkonglomerat.
—11.65——11.75 m.”, kindly lent me by Professor A. ROSENKRANTZ.
Stratigraphical material: Sample of Sandy-limestone from a depth of 7 m.
from the excavation at Hyttehusvej. The locality is marked “K”™ in Fig. 14.

Saltholm.

Situation.

An island in the Sound, about 12 km. east-south-east of Copenhagen (Fig. 1).
At intervals since 1231 limestone has been quarried in the island from small
pits, the largest being situated on the north coast (Fig. 18). Because of too
high a water level in the pit the quarrying ceased there long ago.

Literature.

1897. K. RorbpaM, Kridtformationen i Sjelland i Terr@net mellem Kebenhavn
og Koge, og paa Saltholm. Résumé: Le systeme crétacique en Séeland, dans
le terrain situé entre Copenhague et Koge, et dans I'ile de Saltholm. D.G.U.
I1. Series. No. 6, pp. 38-44.

1909. K. BRUNNICH NIELSEN, Brachiopoderne i Danmarks Kridtaflejringer.
Vidensk. Selsk. Skr., 7. Rekke, naturv. og math. Afd. VI. 4, p. 14 (140).

1920. A. ROSENKRANTZ, Craniakalk fra Kjebenhavns Sydhavn. Résumé: Cal-
caire a Crania du port sud de Copenhague. D.G.U. II. Series. No. 36, p. 58.

1925. A. RoseNkRANTZ, Undergrundens tektoniske Forhold i Kebenhavn og
nermeste Omegn. Medd. D.G.F. Vol. 6. No. 26, p. 14.

1926. K. BRUNNICH NIELSEN, Kalken paa Saltholm. Summary: The Limestone
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Fig. 18. Section of map sheet No. 3232 (1:20,000) showing the northern part of Saltholm.

E and F indicate the wells 201.396 and 201.402 (nos. of D.G.U. Well File), from where

the stratigraphical material originates. X shows the site of the General Madsen en-
trenchment, where some of the museum material was sampled.

Authorized by the Geodetic Institute of Denmark

of the Isle of Saltholm in the Sound. D.G.U. IV. Series. Vol. 1. No. 20,
pp- 1-23.

1935. V. MILTHERS, Nordestsjellands Geologi. D.G.U. V. Series. No. 3
(2. edit.), p. 17.

1935. A. ROSENKRANTZ, Ekskursion til Saltholm. Medd. D.G.F. Vol. 8§,
pp. 547-548.

Lithology.

The northern pit was temporarily drained in 1935, when it was possible to
observe a section 6 m. in height, composed of the following deposits: Lowest
there were about 2 m. Bryozoan Limestone, mainly consisting of Bryozoan
fragments; next above it a conglomerate with glauconite-coated, head-sized
pebbles in a dark, argillaceous groundmass (Fig. 19). Overlying the con-
glomerate or in places where this had not developed, i.e. between the Bryozoan



31

Fig. 19. The Conglomerate on Saltholm between Bryozoan Limestone and Sandy-limestone.
The hammer-head shows the upper margin of the Conglomerate. (Phot. A. ROSENKRANTZ).

Limestone and limesand, it was possible to see a band of clay, 2 cm. thick,
superposed by limesand the lower part of which was argillaceous. A few beds
in the limesand were transformed into hard, dense limestone, and the whole
series was interspersed with more or less continuous bands of dark flint.

The layers in the pit dip westwards, with the result that farther east the
Bryozoan Limestone lies so high as to be observable in the excavations leading
down to the pit.

Stratigraphy.
Apart from Nautils (ROSENKRANTZ, 1944, p. 445) no fossils are mentioned in
the geological literature in the Bryozoan Limestone from Saltholm. The lime-
stonc is referred to the Tylocidaris briinnichi zone (Zone C of @pum). On
account of its faunistic fellowship with i.a. the Calcarenite at Herfolge the
limesand series is placed to the 7. vexillifera zone.

The present author’s view of the stratigraphical position of the Saltholm
deposits is advanced in the chapter on stratigraphy, p. 257.

Material.

The collections of the Mineralogical Museum of Copenhagen include Bryozoan
material marked (1) “*Saltholm” (or “‘Saltholmen”) and (2) “Bryozokalk, Salt-
holm”. The former material probably originates from the heaps of limestone
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dug out at the quarry and at the pier. In ROSENKRANTZ’s opinion (1935, p. 548)
this limestone mainly originates from the layers around the boundary between
Bryozoan Limestone and limesand. The species of Bryozoa contained in
BRUNNICH NIELSEN’s list of fossils (1926, p. 17) must also be referred to this
boundary zone. In the lists of material within the respective descriptions of
species this material is marked ““Saltholm”™ without any specification of rocks.

The Bryozoa from the Bryozoan Limestone may have been taken from the
limestone in situ east of the quarry, but may also originate from fragments of
Bryozoan Limestone in the heaps of debris. The Bryozoan material from this
category is marked “Bryozoan Limestone, Saltholm™ in the descriptions of
species.

In the Mineralogical Museum there is also a small collection of Bryozoa,
marked “General Madsens Skanse”. It originates from a small Sandy-lime-
stone quarry farther south (marked ““X” in Fig. 18). Bryozoa from this occur-
rence appear in the lists of material under the term ‘“‘Sandy-limestone, Salt-
holm”.

The stratigraphical material was taken from the test series from two wells
on northern Saltholm. At well No. 1 (D.G.U. Well File, No. 201. 396 - in
Fig. 18 marked “E”) the following order of strata was found:

Elevation: -1 m.
0-0.3 m. Peat.
0.3-5.1 m. Alternating layers of hard and soft Bryozoan Limestone.
From this well a sample from a depth of 5 m.'has been examined.
Well No. 2 (D.G.U. Well File, No. 201. 402 — in Fig. 18 marked “F’’) was
drilled through the following order of strata:

Elevation: +1 m.
0- 0.2 m. Sandy mould.
0.2-ab.4m. Sandy-limestone.
ab.4-20.2 m. Bryozoan Limestone.
From this series a sample of Bryozoan Limestone from a depth of 6 m.
(Sample Fc) and two samples of Sandy-limestone (Fa and Fb) from depths
of 2 and 3 m., respectively, have been analyzed.

Herfolge.

Situation.

An old limestone quarry just north of the church at Herfolge (‘“‘Herfogle™ in
earlier literature), about 5 km. south-east of Koge and about 43 km. south-
cast of Copenhagen (Fig. 20). The quarry is now incorporated in the cemetery
arrangement.
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Fig. 20. Section of map sheets Nos. 3527 and 3528 (1:20,000). G indicates the place where
the stratigraphical samples were taken.

Authorized by the Geodetic Institute of Denmark

Literature.

1908. V. MILTHERS, Kortbladene Faxe og Stevns Klint. Résumé en frangais.
D.G.U. I. Series. No. 11, pp. 39-41, 56-60, 280-282.

1909. K. BRUNNICH NIELSEN, Brachiopoderne i Danmarks Kridtaflejringer.
Vidensk. Selsk. Skr., 7. Rakke, naturv. og math. Afd., VI. 4, p. 15 (141).

1920. A. ROSENKRANTZ, Craniakalk fra Kjebenhavns Sydhavn. D.G.U. 1I.
Series. No. 36, p. 60.

1931. A. ROSENKRANTZ, Jordskorpebevagelser i Yngre Danien-Tid inden for
Jresundsomraadet. Medd. D.G.F. Vol. 8, p. 138.

Lithology.

The quarry was only worked for brief periods in its history, and consequently
the lower part of the limestone series in most cases was concealed under fallen
debris. In the summer of 1951 members of ““Steno”, the club of students of
geology, excavated a section about 2 m. wide and about 8 m. high in the north
wall of the quarry. This section (Fig. 21), has been described as follows:

Elevation: +22.5 m.
0-1.5 m. Boulder clay, its lower part having the character of local
moraine, greatly intermixed with fragments of Calcarenite.
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Fig. 21. The limestone quarry at Herfolge. Profile in the
north wall of the quarry. (Phot. A. BucH).
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1.5-5.94 m. Calcarenite, in alternating beds of soft lime and hard lime-

stone, interrupted by bands of flint and flint nodules. The
lime grains decrease in size down through the series.

at 5.94 m. Bed of clay, yellowish, about 4 mm. thick.

5.94-6.28 m. Conglomerate of hand-size clods of Bryozoan Limestone in
a groundmass of Calcarenite.

6.28-6.73 m. Transitional layer, soft limestone (Bryozoan Limestone?)
with sporadic flint nodules.

6.73-7.15 m. Bryozoan Limestone, yellowish, silty.

7.15-7.35 m. Bryozoan Limestone, yellowish, with some fossils.

In earlier geological literature Calcarenite is termed **Crania-limestone”. It
is discussed in more detail in the lithological section, pp. 225-227. The
Conglomerate between Bryozoan limestone and Calcarenite has been dealt
with on p. 259.

Stratigraphy.
As a rule Bryozoan Limestone as well as Calcarenite is referred to the Upper
Danian, the Tylocidaris vexillifera zone (Zone D).

Material.
The museum material is marked ““Bryozokalk, Herfelge” and “‘Craniakalk,
Herfolge™.

The stratigraphical material includes 6 samples taken during the excavation
of the above-mentioned section (Fig. 21) at the depths of 2.15 m., 3.75 m.,
4.65 m., 5.80 m., 6.75 m., and 7.15 m.

Klintholm.

Situation.

A limestone quarry near the Great Belt, about 15 km. south of Nyborg (Figs. 1
and 22). During the past twenty years limestone has been excavated in about
ten pits of varying sizes. Most of the pits have caved in and are water-logged.

Literature.

1949. TH. SORGENFREI, Nyere undersogelser over Fyns undergrund. Medd.
D.G.F. Vol. 11, pp. 490-493.

1949. K. MILTHERS, Ekskursion til Sydfyn og Langeland. Medd. D.G.F. Vol.11,
p. 495.

Lithology.

In 1946 TH. SORGENFREI surveyed a section in the west wall of the largest of
the pits (marked ““H” in Fig. 22). The section is shown in the sketch, Fig. 23.

3%



Fig. 22. Section of map sheet No. 3918 (1:20,000) showing the site of the limestone quarry

at Klintholm. H indicates partly the place where some of the stratigraphical material was

taken, partly the wall in the largest of the pits where the profile fig. 23 was measured. |

indicates the place where the remaining part of the stratigraphical material was collected.

X shows the site of the southernmost pit, from where the pictures Figs. 24 and 25
originate.

Anthorized by the Geodetic Institute of Denmark
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Fig. 23. Profile from the west wall in the largest of the pits at Klintholm,
measured by TH. SORGENFREI.



Fig. 24. Klintholm. The border zone between the dark Paleocene marl and the light,
flinty Bryozoan Limestone. North wall in the southernmost pit.
(Phot. CHR. WESTERGAARD).

Fig. 25. Close-up of the same subject as that of Fig. 24 showing rolled spines of

Tylocidaris vexillifera in the bottom layer of Paleocene marl.
(Phot. CHR. WESTERGAARD).
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The limestone is yellowish-white, silty, soft Bryozoan Limestone inter-
spersed with layers of flint nodules. The uppermost 30 cm. or so are brecciated
and rather highly impregnated with glauconite. The content of glauconite
decreases steadily downwards.

Overlying the limestone there is a Paleocene basal conglomerate, 5-10 cm.
in thickness, mainly composed of rolled Tylocidaris spines in a dark, argillaceous
groundmass. Superimposed upon this there are 3-5 cm. thick stripes of alter-
nating dark and light clay. The light colour is due to a high calcium content
originating from decomposed Danian (Bryozoan fragments, Tylocidaris spines,
and caicareous silt). This lower Paleocene zone has a thickness of about 30 cm.
and passes smoothly into grey Paleocene marl, the maximum thickness of
which in the section has been measured at 1.92 m. As appears from Fig. 23,
the Paleocene series thins out towards the north. The surface of the limestone
rises slightly in the same direction. The Quaternary cover consists of boulder
clay, which in places has the character of morainic sand.

In some of the other limestone pits it has been possible to observe a series
of layers like the one described above. The bands of flint in the limestone
mostly are horizontal, and the uppermost band of flint normally occurs im-
mediately below the conglomerate. In some of the pits (or in parts of them)
the Paleocene series is completely absent. In such cases the subglacial erosion
has generally been stopped by a bed of flint.

The western half of the southernmost pit (X in Fig. 22) lacks the Paleocene.
At the eastern end the boundary surface between Danian and Paleocene is
highly uneven, large and small irregular depressions in the surface of the lime-
stone being full of dark Paleocene clay (Fig. 24). There is no conglomerate,
but some few rolled Tylocidaris spines have been found in the clay in the
depressions.

Stratigraphy.

The Bryozoan Limestone at Klintholm belongs to the Upper Danian, the
Tylocidaris vexillifera zone (Zone D).

Material.

There is no sorted-out museum material. The stratigraphical material includes
3 samples, 2 of which were taken at Pit H (Fig. 22), the upper sample repre-
senting the zone rich in glauconite (Elevation 3.5 m.), the other sample
(taken at elevation +-3.1 m.) consisting of yellowish-white Bryozoan Lime-
stone. Sample 3, which was kindly placed at my disposal by Mr. Kr. Skou,
originates from the heaps of limestone beside the southernmost pit. The place
where the sample was taken is in Fig. 22 marked “1".



III. PALEONTOLOGY

1. Classification.

With a few exceptions the systematic division of the material of Bryozoa in-
vestigated follows BASSLER’s classification as worked out in the Treatise on
Invertebrate Paleontology, Part G, Bryozoa (1953). The chief deviation is that
BASSLER’s division Cribrimorpha is referred to an independent suborder ranking
with the Anasca and Ascophora (Cf. BUGE, 1957, p. 29).

It has proved impossible to arrange a fairly large number of ** Membranipora”
forms according to BASSLER’s system. VOIGT has already referred to these
difficulties as follows (1957, pp. 7-8):

“Nachdem die Gattung Membranipora BLAINVILLE, 1830, als Typusgattung
der Membraniporidae Busk, 1854, in ganz bestimmtem Sinne festgelegt ist,
entstehen bei der Einreihung der sehr zahlreichen ““Membranipora™-Arten der
Oberkreide erhebliche Schwierigkeiten, da sie sich nicht oder nur schwer in
die bestehenden Familien und Gattungen einreihen lassen. Eine Aufteilung
des Materials in die in Frage kommenden 4 Familien der Membraniporidae,
der Electrinidae, der Hincksinidae und der Calloporidae bleibt schematisch und
daher unbefriedigend, da die rezenten Membraniporen, auf denen diese Ein-
teilung beruht, nur den Rest einer ehemals sehr viel formenreicheren Gruppe
bilden, von denen die meisten Vertreter bereits am Ende der Kreide erloschen
sind.

Eine neue Systematik der kretazischen Membraniporen, die sich nicht an
die rezenten Vertreter anlehnt, sondern der explosiven Entfaltung der Anasca
in der Oberkreide gerecht wird, erscheint daher unumgéinglich notwendig.”

For lack of another expedient the species in question have been referred to
the genus “Membranipora”, the generic name being in inverted commas in
order to emphasize the temporary solution.

2. Remarks on the Descriptions of Species.

The descriptions are based on Bryozoa in the collections of the Mineralogical
Museum of Copenhagen, the good state of preservation of this material making
it particularly suitable for the purpose. Three of the species treated (Floridina
fragilis n.sp., Semiescharinella pulchra CANU and BASSLER, and Aechmella
tenuis n.sp.) were only discovered during examination of material collected by
the author.



40

In the case of all species a characterization has been prepared which with
regard to species previously established is based on published descriptions,
supplemented by the author’s own observations. This comparatively detailed
mention is motivated by the fact that a large number of the species in question
have been described in periodicals, etc., which are only obtainable with dif-
ficulty. For the same reason all the species treated are figured in the plates.

The measurements accompanying the descriptions of species have been made
so that for each species, as far as is possible, out of the various types of cells
at least 20 normal cells have been measured on different colonies from all the
localities in which the species appears. These measurements are used to indicate
the range of the cell types, and the average of these values is given in a separate
column. Thus the averages are based on rather slender grounds from a statis-
tical point of view, but their object is only to serve as an aid to comparison,
partly of the dimensions of the same species within the various localities,
partly of the species mutually. Where only one value is listed in the column
for the range, and this figure is repeated as an average, this indicates that no
variations have been found. If the column for averages is not filled in, this
means that there were less than 20 cells available for calculations of the average.

The following abbreviations have been used:

Lz: length of zooecium hov: length of ovicell

lz:  width of zooecium lov: width of ovicell

ho: length of opesium Lav: length of avicularium

lo: width of opesium lav:  width of avicularium

hr: length of orifice Lon: length of onychocellarium
Ir:  width of orifice lon:  width of onychocellarium
ha: length of aperture Lv: length of vibraculum

la: width of aperture lv: width of vibraculum

In the column headed material only that museum material is indicated
which has been included in the investigations. This collection of Bryozoa in
the Mineralogical Museum of Copenhagen, is arranged according to species.

The Bryozoa discovered during the supplementary stratigraphical investiga-
tions, have not been arranged according to species. The number of fragments
of the various species is indicated in the diagrams, pp. 243-250. The material
is kept in the collections of the Geological Survey of Denmark, Charlottenlund.

In the case of a few species Professor EHRH. VoiGT, Hamburg, has kindly
placed supplementary material at the author’s disposal.

The author has used three categories of 7ypes in the paleontological section:
lectotypes, holotypes, and paratypes. The lectotypes have been selected from
the specimens in LEVINSEN’s collection of Bryozoa as types of the species set
up by LEVINSEN. This material is found in the collections of the Zoological
Museum of Copenhagen.
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Holotypes and the supplementary paratypes have been selected among the
examined colonies from the collections of the Mineralogical Museum and
accordingly are found in the type collection of this museum.

The distribution of the various species is assessed from museum material
as well as from material collected by the author.

3. Terminology.

The following definitions of the morphological terms used in the systematic
descriptions have been mainly compiled from the papers of LEVINSEN (1909),
LAGAAD (1952), BROWN (1952), and BASSLER (1953).

Ancestrula. The primary zooecium of a zoarium, formed by the metamorphosis of the
larva.

Anter. The superior distal portion of the aperture.

Apertural bar. The first pair of fused costae proximally to the orifice in the Cribrimorpha.

Aperture. The outermost opening of the zooecium; among Cheilostomes having a calcified
frontal wall and peristomie, the aperture is synonymous with the term peristomice.

Areolar pore. One of a series of openings arranged around the frontal margin of some
Ascophora.

Ascopore. A median small opening in the frontal wall of some Cheilostomes (Ascophora)
leading to the compensatrix, located proximally with reference to the aperture.

Autozooecium. A normal zooecium containing a polypide.

Avicularium. A specialized Cheilostome zooid with reduced polypide but strong muscles,
which operate a mandible-like operculum.

Bifoliate. Consisting of 2 layers of zooecia growing back to back with a double-walled
median lamina between them.

Bilamellar. Same as bifoliate.

Cardelle. A denticle for hingement of the operculum.

Communication pore. An opening in the zooecial wall that serves as passageway for
soft tissue connecting adjacent polypides in some zoaria.

Compensatrix. A membranous sac into which water is drawn by the muscular action
which produces evagination of the living polypide. It is situated below the frontal
wall and opens to the exterior at or near the poster by means of a sinus or an ascopore.

Condyle. A rounded protuberance or denticle for hingement of the operculum (syn.,
cardelle).

Costa. A radially disposed rib or ridge forming part of frontal shield that arches over
the frontal membrane in the Cribrimorpha.

Costule. Same as costa, but somewhat smaller and commonly spiniform.

Cryptocyst. A shelflike calcareous lamina beneath frontal membrane extending inward
from the proximal mural rim.

Dichotomous. Dividing into two branches.

Dietella. A small enclosed space near the base of distal parts of zooecial wall containing
communication pores traversed by mesenchymatous fibres.

Distal. The parts of a structure on the side away from the origin of growth or the ancestrula.

Ectooecium. The outer layer of an ovicell, commonly calcareous.

Ectocyst. A thin chitinous outermost layer covering the zooecium.

Endocyst. A thin membrane lining interior of the zooecium and enclosing polypide.

Endooecium. The inner calcareous layer of an ovicell.
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Endozooecial. Type of ovicell which appears to be deeply immersed in the next distal
zooecium.

Extraterminal front-wall. Same as gymnocyst.

Frontal. Pertaining to the exposed side of zooecial chambers which bears the apertura.

Frontal shield. A calcareous cover of fused spines over-arching the frontal membrane
in the Cribrimorpha.

Frontal wall. A calcareous cover on the external side of the compensatrix in the Ascophora.

Gymnocyst. A peripheral calcified portion of the frontal membrane, developed especially
in the proximal region, not covered by the membranous ectocyst.

Heterozooecia. All zooecia that are not autozooecia.

Hyperstomial. Type of external ovicell, resting on or indenting the distal wall of the
associated zooecium.

Incrusting. Attached along one side to a foreign body.

Intraterminal front-wall. Same as frontal shield.

Kenozooecium. A modified zooecium without polypide or operculum and generally no
aperture or muscles.

Lacuna. A gap or pore commonly consisting of a simple slit between adjacent costae or
costules in the Cribrimorpha.

Lyrule. A median, commonly anvil-shaped tooth on the proximal edge of the orifice.

Mucron. A rounded or spinelike projection at the proximal edge of the peristome in some
Ascophora, located on the proximal side of the lyrule.

Multilamellar. Type of growth in which successive zooecial layers grow over and cover
older ones. )

Mural rim. A raised edge of zooecial side walls on the frontal side in some Anascan
Cheilostomes, commonly spine-bearing.

Olocyst. The innermost, thin and smooth, calcified layer of the frontal wall.

Onychocellarium. A modified, generally asymmetrical avicularium, typical of the Onycho-
cellidae.

Operculum. A chitinous or calcareous hinge-valve closing the orifice of the zooecium.

Opesiular intendations. Paired lateral perforations in the proximal lip of the opesia, homo-
logous to the opesiules.

Opesiule. One of the small grooves in the cryptocyst for passage of the depressor muscles
attached to the ectocyst.

Opesium. The uncalcified frontal area remaining after development of the cryptocyst.

Oral. Any organ (spines, avicularia, etc.) placed in the neighbourhood of the aperture.

Orifice. The primary opening of the zooecium for extrusion of the polypide, covered by
the operculum.

Ovicell. A general term for any structure serving to contain Bryozoan larvae during their
development.

Pelma. Opening in costa or costula.

Pelmatidium. Small opening in costa or costula.

Peristome. A rim surrounding the orifice.

Peristomice. The opening at the outer extremity of the peristomie.

Peristomie. A tubelike extension of the peristome outward from the operculum-bearing
orifice.

Pivot. A calcareous bar dividing the opesium of the avicularium into two portions.

Polypide. A collective term for the soft parts of the zooid, freely movable within the
zooecium.

Poster. The anterior proximal portion of the aperture.

Proximal. The parts of a structure on the side near to the origin of growth.

Quincuncial. Characterized by an arrangement consisting of four objects symmetrically
placed around a fifth.
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Radicle. A rootlike structure formed by kenozooecia serving for zooarial attachement.

Rimule. A fissure or small cleft at the proximal edge of the orifice serving as opening to
the compensatrix.

Sinus. Same as rimule.

Termen. A marginal rim of the frontal walls surrounding the opesium.

Tremocyst. The perforate calcareous layer of the frontal wall.

Tremopore. A large perforation in the tremocyst.

Vibraculum. A highly modified chitinous or calcareous avicularian heterozooecium with
an asymmetrically articulated seta.

Zoarium. The entire Bryozoan colony.

Zooeciule. An immature zooecium or kenozooecium occurring sporadically among normal
zooecia.

Zooecium. The individual member of the zoarium.

4. Bibliography

of papers dealing with Cheilostome Danian Bryozoa in Denmark and Sweden
and in erratic blocks in Northern Germany.

1. 1886. Ed. Pergens and A. Meunier: La faune des bryoozoaires gamruniens de Faxe. —
Extrait des Annales de la Société Royale Malacologique de Belgique. Tome XXI.
60 pages, 5 plates.

The following species are described:
Stevns Klint (Lilledal):

Spiropora vertebralis STOLICZKA, p. 28 (210), =  Columnotheca cribrosa M ARSSON.
Pl. XI; Fig. 2.

Membranipora elliptica v. HAGENOwW, = ?Membranipora johnstrupi n.sp.
p- 53 (237).

Saltholm:

Membranipora reticulum LINNE f. typica, =  Membranipora hexagona
p. 54 (236). (v. HAGENOW).

Faxe:

Spiropora vertebralis STOLICZKA, p. 28 (210), Columnotheca cribrosa MARSSON.

PL. XI, Fig. 2.

Vincularia sculpta D’ ORBIGNY, p. 49 (231) = Puncturiella sculpta (D’ORBIGNY).
Vincularia cretacea D’ ORBIGNY, p. 49 = ?

Vincularia regularis D’ ORBIGNY, p. 50 (232) = Aechmella tenuis n.sp.

Vincularia canalifera " ORBIGNY, p. 50 (232) = ?Vincularia prismatica v. HAGENOW.
Vincularia areolata v. HAGENow, p. 50 (232), =  Taenioporina articulata VOIGT.

Pl. XIII, Fig. 11.
Vincularia ogivalis D’ ORBIGNY, p. 51 (233)

I

?Semiescharinella pulchra ULRICH
and BASSLER.

Eschara eurita D’ORBIGNY, p. 52 (234) = Membraniporidra inermis LEVINSEN.
Eschara Desmarestiv. HAGENOW, p. 52(234) =  ?Beisselina celleporioides VOIGT.
Men1br£miporn elliptica v. HAGENOW, = ?Membranipora johnstrupi n.sp.

p. 53 (235).
Membranipora reticulum LINNE f. typica, = Membranipora hexagona

p- 54 (236). v. HAGENOW.
Membranipora reticulum LINNE f. Lacroixii, = ?

p. 55 (237).
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!\.)

Membranipora reticulum LINNE f. sub- = Ellisina humiliata BRYDONE.
tilimargo, p. 55 (237).

Membranipora lacrymopora D’ ORBIGNY, = Membraniporidra lacrymoporoides
p. 56 (238). n.sp.

Membranipora angulosa Reuss, p. 56 (238) = 2 (Tertiary form).

Membranipora elegans v. HAGENOW, = Amphiblestrum elegans v. HAGENOW.
p- 57 (239)-

Amphiblestrum formosum var. confertum = Floridina piriformis VOIGT
SEGUENZA, p. 58 (240), Pl. XIII, Fig. 5. (1930, p. 472).

Amphiblestrum bidens v. HAGENOW, = Aechmella sp.
p. 58 (240), Pl. XI1I, Fig. 6.

Amphiblestrum Delarueanum p’ORBIGNY, = ?Onychocella sp.
p. 59 (241).

Foveolaria Lundgreni n.sp., p. 60 (242), = Pachythecella lundgreni P. and M.
Pl. X], fig. 3.

1892. A. Hennig: Studier 6fver Bryozoerna i Sveriges Kritsystem. I. Cheilostomata. —
Lunds Universitets Arsskrift, Tom. XXVIII. 46 pages, 2 plates.

In this paper 16 species from the Danian at Annetorp and Limhamn in Skane
are described.

Membranipora reticulum LINNE, p. 11. = ? (Several species, cf. LEVINSEN, 1925
p- 343).
Membranipora elliptica V. HAGENOW, = Several species;
p. 13, PL. 1, Figs. 1-2. Fig. 2 = Callopora monocera
(MARSSON).
Periteichisma formosum var. confertum = Floridina piriformis VOIGT
SEGUENZA, p. 22. (1930, p. 472).
Periteichisma ringens v. HAGENOW, = Amphliblestrum ringens v. HAGENOwW
p. 23, PL 1, Fig. 9. and/or Amphiblestrum elegans
V. HAGENOW.
Periteichisma nonna v. HAGENOW, p. 24 —  2Hoplitaechmella nonna v. HAGENOW.
Periteichisma Smittii n.sp., p. 25, PL. 1, = Hoplitaechmella smitti (HENNIG).
Figs. 10-11.
Periteichisma hippocrepis GOLDFUSS, p. 26, = Aechmella latistoma n.sp.
Pl. 1, Fig. 13 (non 12) (partim).
Periteichisma regulare D" ORBIGNY, p. 27 = YAechmella tenuis n.sp.
Periteichisma? erectum v. HAGENOW, = ?Micropora convexa CANU.
p. 29, PL 2, Fig. 21.
Rhagasostoma elegans v. HAGENOW, = Coscinopleura elegans elegans
p. 33, PL. 2, Figs. 22-24. v. HAGENOW and
C. angusta angusta BERTHELSEN.
Steganoporella? sculpta D’ORBIGNY, —  Puncturiella sculpta D’ORBIGNY.
p: 35; Pl 1, Fig. 20.
Steganoporella nobilis Esper, p. 35, PL. 2, = ?Micropora hennigiana n.sp.
Figs. 25-26.
Foveolaria Lundgreni PERGENS and MEUNIER, =  Pachythecella lundgreni P. and M.
P 3.
Cribrilina quadrisulcara n.sp., p. 38, Pl. 2, =  Monoceratopora quadrisulcata

Figs. 31-32. (HENNIG).
Columnotheca cribrosa MARSSON, p. 42.
Mucronella hians n.sp., p. 44, Pl. 2, Fig. 42.
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3. 1894. A. Hennig: Studier 6fver Bryozoerna i Sveriges Kritsystem. II. Cyclostomata. —
Lunds Universitets Arsskrift. Tom. XXX. 46 pages, 2 plates.
Spiropora vertebralis SToLICZKA, p. 18. = Columnotheca cribrosa MARSSON.

4. 1910. K. Briinnich Nielsen: Om det i Kebenhavns Havn ved Knippelsbro fundne
yngste Danien. — Meddelelser fra Dansk Geologisk Forening, Vol. 3. No. 16. 12 pages.
In this paper the fauna in a deposit of limesand from the harbour of Copenhagen
(Upper Danian) is discussed. The list of fossils includes three species of Cheilostome
Bryozoa:
Coscinopleura elegans MARSSON (= Coscinopleura angusta angusta BERTHELSEN),
Porina flabellata v. HAGENOW (= Beisselinopsis oblita KaDE) and Foveolaria lundgreni
PERGENS and MEUNIER (= Pachythecella lundgreni P. and M.).

5. 1913. E.P. Bonnesen, O.B. Boggild og J.P.J. Ravn: Carlsbergfondets Dybdeboring
i Grondals Eng ved Kobenhavn 1894-1907 og dens videnskabelige Resultater. —
Museum de Minéralogie et de Géologie de I'Université de Copenhague. Communi-
cations géologiques. No. 3. 105 pages.

This work includes a survey of the scientific results obtained by the drilling of a
861 m. deep well in Copenhagen. The Bryozoan material acquired was investigated
by G. M. R. LEVINSEN.

From the Danian series (the interval 11-44 m.), termed Saltholm Limestone,
LeviNSEN determined the following Cheilostome species:

Membranipora cincta MARSSON (= Pithodella cincta MARSSON), Membranipora
elegans v. HAGENOwW (= Amphiblestrum elegans v. HAGENOW), Rhagasostoma Nysti
V. HAGENOW (= Onychocella columella n.sp.), Micropora n.sp. LEVINSEN (probably =
Micropora angulata LEVINSEN), Micropora hippocrepis GOLDFUSS var. microstoma
MARSSON (= Aechmella microstoma MARSSON), Porina salebrosa MARSSON, Porina
Bosqueti BEISSEL (= Pachythecella filiformis D’ORBIGNY), Porina filiformis b’ ORBIGNY
(= Pachythecella filiformis D’ ORBIGNY), ~“Foveolaria® Lundgreni PERGENS and MEUNIER
(= Pachythecella lundgreni P. and M.), Haswellia cribrosa MARSSON (= Columnotheca
cribrosa MARSSON), Systenostoma n.sp. LEVINSEN (= Systenostoma verticillata LEVINSEN).

6. 1914. W.D. Lang: On Herpetopora, a New Genus containing 3 New Species of

Cretaceous Cheilostome Polyzoa. — Geological Magazine. Dec. VI. Vol. I, pp. 5-8.

In this paper a new species, Herpetopora danica, is established on the basis of
material from Faxe.

7. 1914. W.D. Lang: Some New Genera and Species of Cretaceous Cheilostome Polyzoa.
— Geological Magazine. Dec. VI. I, pp. 436-444.
The author here describes and pictures Allantopora stomatoporoides. Type locality:
Faxe.

8. 1916. W.D. Lang: A Revision of the “Cribrimorph” Cretaceous Polyzoa. — The
Annals and Magazine of Natural History. 8. Series. Vol. 18, pp. 81-112, 381-410.
The author establishes a number of new species, the following of which are based
on Faxe material: Auchenopora guttur, Pliophloea palea, Pliophloea gluma, Trilophora
trifida, Tricephalopora cerberus, Haplocephalopora uniceps, Hesperopora danica,
Diacanthopora bispinosa, and Pachydera densa.
These species thus were mentioned for the first time in 1916, but the actual de-
scriptions of species and the illustrations belonging to them were not published by
LANG until 1921-22 in the Catalogue of Cretaceous Bryozoa, Vols. I1I-1V.
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1919. K. Briinnich Nielsen: En Hydrocoralfauna fra Faxe og Bemarkninger om
Danien’ets geologiske Stilling. — Danmarks Geologiske Undersogelse. 1V. Series.
Vol. 1, No. 10. 65 pages.

This paper, in which the author first of all deals with the Hydrocorals, also includes
a section on Bryozoa, as the author has determined some of the Bryozoan species
found in the Coral-reef Limestone. He mentions the following Cheilostome species
(p. 29): Membranipora elliptica v. HAGENOwW (= ?Membranipora johnstrupi n.sp.),
Porina sp., and Columnotheca cribrosa MARSSON.

1920. A. Rosenkrantz: Craniakalk fra Kjebenhavns Sydhavn. — Danmarks Geologiske
Undersogelse. I1. Series. No. 36. 79 pages.

From the Lower Crania-limestone (= Sandy-limestone) the author adduces the

following species of Cheilostome Bryozoa (p. 52): Membranipora canaliculata D’OR-
BIGNY (= Vincularia prismatica v. HAGENOW), Membranipora oculata D’ORBIGNY
= Callopora lyraeformis VOI1GT), Membranipora declivis MARSSON (= M. declivis
MarssoN and M. marssoniana Vo1GT), Membranipora lyra MARssON (= Callopora
lyra (MARSSON)), Membranipora inermis? LEVINSEN (= Membraniporidra inermis
(LEVINSEN)), Membranipora pristis LEVINSEN (= Stamenocella pristis (LEVINSEN)),
Eschara esperi v. HAGENOW (= ? — (Onychocella esperi v. HAG. is a Senohian form)),
Semieschara subgranulata v. HAGENOW (= Semiescharinella complanata D’ ORBIGNY),
Semieschara impressipora MARSSON var. faxensis LEVINSEN (= Floridina pulchella
KADE), Periteichisma irregularis v. HAGENOwW (= Onychocella poulseni n.sp.), Vin-
cularia areolata v. HAGENOW (= Taenioporina articulata VoIGT), Micropora exsculpta
(= Puncturiella sculpta D’ORBIGNY), Micropora angulata LEVINSEN, Rhagasostoma
elegans v. HAGENow (= Coscinopleura angusta angusta BERTHELSEN), Foveolaria
Lundgreni PERGENs and MEUNIER (= Pachythecella lundgreni PERG. and MEUN.),
Monoporella Bosqueti BEISSEL (= Pachythecella filiformis b’ORBIGNY), Monoporella
nobilis LEVINSEN (= Beisselina nobilis (LEVINSEN)), Porina flabellata D'ORBIGNY
(= Beisselinopsis oblita KADE), Porina salebrosa MARSSON, Porina seriata? MARSSON
(= Beisselina seriata (MARsSSON)) and Porina angusta? LEVINSEN = ?Psilosecos an-
gustidens LEVINSEN.

1921-1922. W.D. Lang: Catalogue of the Fossil Bryozoa in the Department of

Geology, British Museum. The Cretaceous Bryozoa. Vol. I1I-1V. The Cribrimorphs.
The following species from Faxe are described and pictured in

Vol. III:

Auchenopora guttur LANG, p. 164, text Fig. 78, Pl. V, Fig. 6.

Pliophloea palea LANG, p. 187, text Fig. 87, Pl. VI, Fig. 2.

Pliophloea gluma LANG, p. 188, text Fig. 88, PL. VI, Fig. 3.

Trilophora trifida LANG, p. 195, text Fig. 91, PL. VI, Fig. 7.

Vol. 1V:

Tricephalopora cerberus LANG, p. 86, text Fig. 24, PI. I, Fig. 9.

Haplocephalopora uniceps LANG, p. 95, text Fig. 28, PL. 11, Fig. 1.

Hesperopora danica LANG, p. 173, text Fig. 54, PL 111, Fig. 13.

Diacanthopora bispinosa LANG, p. 231, text Fig. 71, PL. V, Fig. 4.

Pachydera densa LANG, p. 383, text Fig. 122, PI. VIII, Fig. 7.

1923. Erh. Voigt: Uber einige neue und wenig bekannte Bryozoen der Gattung
Floridina aus dem Danien von Faxe. — Meddelelser fra Dansk Geologisk Forening.
Vel. 6. No. 20. 8 pages, | plate.

In this paper the following species are described and pictured:



Floridina impar n. sp., p. 4, PL. 1, Figs. 1-2.
Floridina trifolium n.sp., p. 5, PL. 1, Fig. 3 =

Floridina variabilis n.sp., p. 6, PL. I, Figs. 4-5 —
Floridina tubulosa n.sp., p. 7, Pl. 1, Figs. 6-7.
Floridina gothica D’ ORBIGNY, p. 7, PL. I, Fig. 8.
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Floridina canui BRYDONE
(1906, p. 289).
Floridina pulchella KADE (1852).

1924. Erh. Voigt: Uber neue Bryozoen aus Daniengeschieben Anhalts. — Paleonto-

logischen Zeitschrift. Band VI, Heft 1. 10 pages,

I plate.

The author in this paper describes the following Cheilostome species from erratic
blocks of Danian Limestone found at Kothen and Rosslau in Anhalt:
Membranipora Marssoniana n.sp., p. 6, PL. I, Fig. 13.

Membranipora Huckeana n.sp., p. 8, PL. I, —
Figs. 24-26.

Floridina variabilis VoiGT, p. 8, PL. 1, =
Figs. 22-23.

Homalostega parvicella n.sp., p. 9, PL. I, =
Figs. 28-31.

Homalostega erratica n.sp., p. 9, PL. 1, =
Fig, 27.

Porina cylindrica n.sp., p. 10, PL. I, Fig. 37.

Membraniporidra huckeana VoiGr.
Floridina pulchella KADE (1852).
Gargantua parvicella VOIGT.

Micropora erratica VOIGT.

The species mentioned above are also stated to occur at Faxe. Besides, the fol-

lowing species are treated:

Membranipora diluvii n.sp., p. 7, Pl. 1, Figs. 15—

Homalostega tenera n.sp., p. 8, PL. I, =
Figs. 32-33.

Aechmella hippocrepis GoLDFUSs, p. 9, PL. 1, =
Figs. 34-36.

Pliophloea vincularioides n.sp., p. 11, PL. I, Figs.

18.
Puncturiella tenera (VOIGT).

Aechmella pindborgi n.sp. (Figs. 35
and 36) and

Aechmella latistoma n.sp. (Fig.34).

38-39.

Distansescharella glabra n.sp., p. 12, PL. I, Fig. 40.

1925. G. M. R. Levinsen: Undersogelser over Bryozoerne i den danske Kridtforma-
tion. — D. Kgl. Danske Vidensk. Selsk. Skrifter, naturvidensk. og mathem. Afd.,

8. Rakke, VII. 3. 165 pages, 8 plates.

In this work the author describes and pictures 206 Bryozoan species from Danish
Cretaceous deposits, among them the following new Cheilostome Danian species
and varieties from Faxe (F), Stevns (S), and Karleby Klint in Jutland (K):
Membranipora aperta, p. 305, Pl. VIII, Fig. 1, (F).

Membranipora coronata, p. 311, Pl. 1, ==
Fig. 5, (B).

Membranipora impressa, p. 313, Pl. 1, =
Fig. 8, (F).

Membranipora clavata, p. 315, PL. 1, =
Fig. 10a-b, (S, F).

Membranipora magnispina, p. 317, PL. 1, Fig. 11,

Membranipora elliptica (v. HAG.) var. =
faxensis, p. 318, PL. I, Fig. 12¢—d, (F).

Membranipora pristis, p. 324, P1. VIII, =
Fig. 3, (F):

Membranipora gigantea p. 330, Pl. 111,
Fig. 24a—c, (F).

I

Callopora coronata (LEv.).
Callopora impressa (LEV.).
Aplousina fulgora BRYDONE.

(S).
Membranipora johnstrupi n.sp.

Stamenocella pristis (LEV.).

Membraniporidra gigantea (LEV.).



Membranipora maxima, p. 331, Pl. 111, Fig. 25, (F).

Membranipora elegans (v. HAG.) var. = Amphiblestrum elegans faxensis
faxensis, p. 339, (F). (LEV.).

Membranipora reticulata, p. 339, PL. 111, = [Ellisina humiliata BRYDONE.
Fig. 33a-b, (S, F).

Membranipora laximaculata, p. 340, Pl. 111, =  Ellisina britannica (BRYDONE).

Fig. 34a-b, (S, F).
Membranipora inermis, p. 345, PL. 1V,

Membraniporidra inermis (LEV.).

Fig. 38, (F).

Membranipora scutata, p. 345, PL. 1V, = Floridina scutata (LEV.).
Fig: 39, (F).

Onychocella faxensis, p. 354, Pl. VIII, = Lunulites faxensis (LEV.).
Fig. 4, (F).

Onychocella elongata, p. 359, PL. IV, Fig. 47, (F).

Onychocella irregularis (v. HAG.) = Onychocella poulseni n.sp.

var. faxensis, p. 360, (F).

Micropora angulata, p. 363, PL. 1V, Fig. 51, (F).

Micropora gracilis, p. 365, PL. 1V, = Micropora erratica VOIGT.
Fig. 52, (S, F).

Micropora stevensis, p. 366, Pl. V, Fig. 53, (S).

Micropora minuta, p. 366, P1. V, Fig. 54, (F) = Gargantua parvicella VOIGT.
Cribrilina sparsiporis, p. 375, PL. V, Fig. 57, (S).
Cribrilina intermixta, p. 378, PL. V, = Anornithopora minuta VOIGT.
Fig. 60, (S, F, K).
Membraniporella circumvallata, p. 382, = Tricephalopora circumvallata (LEV.).

Pl. VIII, Fig. 5, (F).
Membraniporella stylifera, p. 383, PL. VI, Fig. 64, (F).
Membraniporella rapax, p. 383, Pl. VI, Fig. 65, (S, F).
Barroisina repens, p. 388, Pl. VI, =5

Fig. 68a-b, (F).

Andriopora repens (LEV.).

Kelestoma umbilicatum, p. 392, Pl. VI, = Tricephalopora cerberus LANG.
Eig. 73, (F).

Kelestoma cordiforme, p. 393, Pl. VI, = Phractoporella cordiformis (LEV.).
Fig. 74a-b, (F, K).

Kelestoma distomum, p. 394, Pl. VIII, = Haplocephalopora uniceps LANG.
Fig. 9, (F).

Monoporella (?) angustidens, p. 397, P1. VII, =  Psilosecos angustidens (LEV.).
Fig. 75, (F).

Monoporella confusa, p. 402, Pl. VII, —  Brydonella vulcani (BRYDONE).
Fig. 80, (F).

Monoporella nobilis, p. 403, Pl. VII, = Beisselina nobilis (LEV.).
Fig. 81, (F).

Systenostoma verticillatum, p. 410, Pl. VII, Fig. 86a-b, (F, K).

1925. Erh. Voigt: Neue cribrimorphe Bryozoen aus der Familie der Pelmatoporidae
in Kreidegeschieben Anhalts. — Zeitschrift fiir Geschiebeforschung. Bd. 1, Heft 3.
7 pages, 4 text figs., 1 plate.

Here the following species are described on the basis of material from erratic
blocks of Danian limestone from Rosslau:
Pelmatopora daniensis n.sp., p. 100, text Fig. 2, Pl. 3, Figs. 4-6.
Anornithopora (?) minuta n.sp., p. 192, text Fig. 3, PL. 3, Figs. 1-3.
Batrachopora ultima n.sp., p. 103, text Fig. 4, Pl. 3, Figs. 7-8.
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1926. K. Briinnich Nielsen: Kalken paa Saltholm. — Danmarks Geologiske Under-
sggelse. I'V. Series. Vol. 1. Nr. 20.

The author’s list of the fauna from the limestone on Saltholm includes the fol-
lowing Cheilostome Bryozoa:

Membranipora elliptica V. HAG. (= ?Membranipora johnstrupi), Membranipora
declivis MARSSON, Membranipora monocera MARssON (= Callopora monocera MARSS.),
Membranipora inermis LEVINSEN (= Membraniporidra inermis (LEV.), Membranipora
subgranulata v. HAG. (= Semiescharinella complanata o’ ORB.), Membranipora fossata
LEVINSEN (= ?), Onychocella irregularis v. HAG. (= Onychocella poulseni n.sp.),
Onychocella faxensis LEVINSEN (= Lunulites faxensis LEV.), Micropora erecta V. HAG.
(= ?Micropora convexa CaNu, 1911, p. 250), Micropora hippocrepis GOLDFUSS
(= Aechmella pindborgi n.sp. and/or Aechmella latistoma n.sp.), Micropora amphora
v. HAG., Micropora microstoma MARSSON (= Aechmella microstoma (MARSS.)),
Rhagasostoma elegans v. HAG. (= Coscinopoeura angusta angusta BERTHELSEN),
Rhagasostoma Nysti v. HAG. (= ?0nychocella columella n.sp.), Thalamoporella
impressipora MARSSON (= Floridina pulchella (KADE)), Lepralia hians HENNIG (= Mu-
cronella hians HENNIG), Porina flabellata D’ORB. (= Beisselinopsis oblita KADE),
Porina cancellata GOLDFUSS (= ?Taenioporina articulata VOIGT), Porina salebrosa
MARSSON, Monoporella cribrosa MARSSON, (= Columnotheca cribrosa MARss.), Mono-
porella angustidens LEVINSEN (= Psilosecos angustidens (LEv.)), Monoporella nobilis
LEVINSEN (= Beisselina nobilis (LEV.)), Monoporella Lundgreni PERGENS and MEUNIER

= Pachythecella lundgreni (P. and M.)), Kleidionella grandis CANU and BASSLER
(= Beisselina celleporioides VOIGT).

1928. Erh. Voigt: Neue artikulierte cheilostome Bryozoen aus einem Kreidegeschiebe
obersenonen Alters von Cothen in Anhalt. — Zeitschrift fiir Geschiebeforschung.
Bd. 1V, Heft 3. 8 pages, 1 plate.

Here, among others, the author describes two species, Dimorphostylus tetrastichus
n.sp., p. 109, PL. 1, Figs. 6-10, Quadricellaria excavata D’ORBIGNY, p. 112, PL 1,
Figs. 1-5, from Faxe and from erratic Danian blocks from Koéthen and Rosslau
in Anhalt.

1930. Erh. Voigt: Morphologische und stratigraphische Untersuchungen iiber die
Bryozoenfauna der oberen Kreide. I. Teil. Die cheilostomen Bryozoen der jiingeren
Oberkreide in Nordwestdeutschland, im Baltikum und in Holland. — Leopoldina.
Berichte der Kaiserlich Leopoldinischen Deutschen Akademie der Naturforscher zu
Halle. VI. Band. 200 pages, 39 plates.

In this impressive monograph the author describes 533 Bryozoan species, of which
121 species have been found in Danian deposits.

From Faxe the following new species and varieties are described:
Herpetopora faxensis, p. 410, PL. 1, Fig. 4.
Marssonopora catenularia, p. 412, Pl. 1, Figs. 16-17.
Membranipora ravni, p. 416, PL. 2, Fig. 17.
Membranipora (Membraniporidra) galeifera, p. 427, Pl. 4, Fig. 13.
Membranipora tecta, p. 429, Pl. 5, Fig. 13.
Membranipora sparsispina, p. 432, PL. 7, Figs. 17-18.
Membranipora bruennichi, p. 433, Pl. 7, Fig. 19.
Floridina piriformis, p. 472, Pl. 20, Fig. 5.
Andriopora fissa (= Fissuricella fissa Vo1GT), p. 496, Pl. 26, Figs. 22-23.
Tricephalopora dichotoma, p. 508, Pl. 29, Figs. 15-18.
Anornithopora polygona, p. 510, PL. 30, Figs. 11-12.
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21.

Kleidionella celleporioides (= Beisselina celleporioides), p. 529, Pl. 37, Fig. 4.
Taenioporina articulata, p. 534, Pl. 37, Figs. 17-19.
The following new species from Herfolge are adduced:
Membranipora orbavicularia, p. 435, Pl. 7, Fig. 23.
Floridina bifoliata (= Floridina voigti BASSLER, 1936), p. 468, Pl. 20, Figs. 6-8.
From erratic Danian blocks from Kothen and Rosslau in Anhalt the following
new species and varieties are described :
Membranipora magnispina LEVINSEN var. pygmea, p. 432, Pl. 7, Fig. 5.
Membranipora (Callopora) woodwardi BRYDONE var. spinata, p. 442, Pl. 6, Figs. 5-6.
Stamenocella filiformis, p. 450, Pl. 14, Figs. 8-9.
Stamenocella tumida, p. 450, Pl. 14, Fig. 10.
Floridina siphonata p. 468, Pl. 21, Figs. 12—13.
Floridina brydonei, p. 469, Pl. 20, Fig. 9.
Floridina scutata LEVINSEN var. excavata, p. 471, Pl. 21, Figs. 4-6.
Micropora erratica VOIGT, p. 475, Pl. 22, Fig. 12.
Aechmella schmitti, p. 479, Pl. 23, Fig. 14.
Andriopora daniensis, p. 497, Pl. 26, Fig. 19.
Pachytheca anhaltina (= Pachythecella anhaltina VoiGgr), p. 521, Pl. 33, Fig. 12.
Cellepora daniensis, p. 528, Pl. 36, Fig. 17.

1948. Ole Berthelsen: Studies on the Bryozoan Species Coscinopleura elegans and
Coscinopleura angusta n.sp. from the Senonian and Danian Deposits of Denmark. —
Danmarks Geologiske Undersggelse. 1V. Series. Vol. 3. No. 3. 15 pages, 4 text figs.

The author describes and pictures Coscinopleura angusta n.sp. (= Coscinopleura
angusta angusta BERTHELSEN (VOIGT, 1956).

1956. Erh. Voigt: Untersuchungen iiber Coscinopleura MARssoN und verwandte
Gattungen. — Mitteilungen aus dem Geologischen Staatsinstitut in Hamburg. Heft 25.
50 pages, 12 plates.

In connexion with a revision of the genus Coscinopleura the author of this paper
offers supplementary information concerning Coscinopleura angusta angusta BER-
THELSEN.

1959. Erh. Voigt: Uber Fissuricella n.g. — Neues Jahrbuch fiir Geologie und Paldon-

tologie. Band 108, H. 3, pp. 260-269.
Here a new genus is established, Fissuricella, comprising F. vermiculata n.sp. and
F. fissa VoiGT. The latter species is identical with Andriopora fissa VoiGT (1930, p. 496).

5. Systematic Descriptions.

CHEILOSTOMATA BUSK, 1852

The zoaria are mostly calcareous, generally delicate and highly variable in
form. The zooecia are almost exclusively short, rounded or angular chambers,
arranged serially and in general side by side. The orifice is distal and closed
by a hinged, chitinous operculum. Heterozooecia with different functions
(ovicells, avicularia, and vibracula) are common.



SUBORDER ANASCA LEVINSEN, 1909

A zooecial hydrostatic system, compensation sac, for extrusion of the polypide
is wanting, but a zoarial hydrostatic system, hypostege, occurs between the
cryptocyst and the ectocyst. The cryptocyst is membranous or calcareous.

DIVISION MALACOSTEGA LEVINSEN, 1909

The frontal wall is quite or partially uncalcified. The extrusion of the polypide
occurs through depression by parietal muscles, which are attached to the
chitinous cryptocyst. The operculum is a membranous valve.

MEMBRANIPORIDAE BUSK, 1854

scar of ovicell

gymnocyst (tremocystal) = / o first-series zooecium

cryptocyst

blind (sealed) zooecium

. |
mural rim olocyst
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mural rim of inner zooecium
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*

« Il l frontal avicularium

\///
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interzooecial
avicularium
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gymnocyst (olocystal)
orifice of ovicell
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Fig. 26. Morphological features of Membraniporidae (BASSLER, 1953).

MEMBRANIPORA BLAINVILLE, 1830

1. “Membranipora” hexagona (v. Hagenow)
Plate 1, Figs. 1-2.

1839 Cellepora hexagona v. HAGENOw. N. Jahrb. f. Min., p. 276, Pl. 1V, Fig. 12.
1887 Membranipora velamen (non GOLDFUSS) MARSSON. Pal. Abh. IV. 1, p. 56, PL. 5, Fig. 12.
1930 Membranipora velamen (non GoLDFUSS) VoIGT. Leopoldina. VI, p. 415, PL. 2, Fig. 16.
1959 Membranipora hexagona (v. HAGENOow) VoiGT. Geologie. Beiheft 25, p. 29, PL. V,

Fig. 1.

4%
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Description.

The zoarium forms free, unilamellar plates with the zooecia in regular, alter-
nating longitudinal rows. The back of the colony presents a rhombic, imbricate
structure.

The zooecia are hexagonal or rhomboidal. The opesium is infundibular,
oval; it is situated in the anterior part of the zooecium, surrounded by a flat,
rounded, wide mural rim; the proximal zooecial edge is often straight. On the
distal part of the rim there is a maximum of two traces of spines.

Ovicells occur rarely; they are slightly convex, not sharply delimited from
the distal zooecium.

Avicularia are found only on some few colonies (VoigT 1930); they are of
the same shape as the zooecia, but generally larger and arciform at the distal
end; there, the avicular rim seems to be thickened and projecting rooflike.

Measurements.
Range Average
Faxe. L2 wasmss s o sass § S8 e $Rey 0.62-0.78 mm. 0.71 mm.
1™ it ten B e oy S S e s e 0.57-0.81 - 0.70 -
HO! 5 acisasessve e s smas s mee 0.31-0.44 - 0.35 -
10 et A e A G R e e 0.26-0.44 - 0.36 —
Saltholm. TOTn et i o i oem sV 5 b s e 0.52-0.68 mm. 0.66 mm.
12  sseissinsmss smens i@ s ae 0.68-0.88 — 0.78 -
BT i sere s i g s el A N 0.36-0.47 - 042 -
DO ot o S e e B R 0.47-0.52 - 0.48 —

Material. Faxe — 14 specimens; Saltholm — 2 specimens.

Remarks.

The description above is based upon Senonian material. In Danian deposits
there is an occasional form which conforms to this description in its principal
features; it differs from the Senonian form by having a wide lip on the proximal
margin of the opesium. I have not thought it reasonable to set the Danian
form up as a sub-species because of this one deviating character, the more so
as my material comprises only 14 small fragments from Faxe and 2 specimens
from Saltholm. For this species in particular a sufficiently large comparative
material is important, for it has many variations in shape and size—a fertile
source of faulty identification and specification in the past.

The difficulties are well illustrated by LEVINSEN’s studies of Membranipora
velamen (GoLDruss). His collection of Bryozoa at the Zoological Museum
includes a tube of fragments labelled Membranipora velamen, another labelled
M. velamen dentata, and two marked Membranipora velamen minuta. The
M. velamen material came from Mon and includes specimens of M. hexagona
and M. aedificata BRYDONE (1913, p. 198, PL. VII, Figs. 10-11). It is the latter
form which LEvINSEN illustrates on his Pl. 1V, Fig. 37a. The M. velamen
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dentata material is from Faxe and is identical with Floridina impar VOIGT. As
to the two tubes of M. velamen minuta one lacks particulars of the locality
and contains specimens of Membranipora huckeana VOIGT, whereas the other
tube is labelled Mon and contains fragments of Membranipora tenebrosa
BrYDONE (1912, p. 433, Pl. XXII, Figs. 6-8); on LEVINSEN’s Plate 1V this is
illustrated as Fig. 37b.

Distribution.

Senonian: Germany: Riigen: Erratic boulders at Ko6then and Rosslau. Den-
mark: Mon.

Danian: Germany: Erratic boulders at Wulmstorf near Hamburg (verbal
communication from Prof. VoiGT). Denmark: Kagstrup, Faxe, Saltholm,
Herfolge, and Klintholm.

2. “Membranipora” hexagona bredsdorffi n. subsp.
Plate 1, Figs. 3-4.
Diagnosis.
A subspecies of Membranipora hexagona (v. HAGENOW), having the following
characters: The zoarium consists of sinuous, uni- or multilamellar plates; the

zooecial surface is finely granulated, the inner edge of the rim finely striated;
the opesium has a rounded proximal margin; the gymnocyst is low.

Description.

Except for the characters indicated in the diagnosis the subspecies agrees with
Membranipora hexagona (v. HAGENOW).

Measurements.
Range Average
Herfolge. Y, 2o3esdosm it Bant aed sl 0.68-0.78 mm. 0.73 mm.
BB s oo o b B 9 8, 0.52-0.88 - 0.74 -
B g0 025 ¢ vl & 6o i Aoyt 4 0.36-0.57 - 0.45 -
I sumansameen s vt s naEas e 0.31-0.49 - 042 -
HOV: s« v ¢ ciow o v smmw wvigs s wos 0.18-0.21 - 0.20 -
RO i 5 o i s i R it . 0.26 - 0.26 -
Material.

Herfolge, Bryozoan Limestone — 45 specimens, Calcarenite — 12 specimens;
Klintholm, Bryozoan Limestone — 2 specimens.

Holotype. Pl. 1, Fig. 3. Type locality: Herfolge, Bryozoan Limestone.
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Remarks.

This subspecies is named after the linguist and geologist JACOB HORNEMANN
BREDSDOREFF (1790-1841), who published the first geological description of the
limestone quarry at Herfolge in 1824.

Distribution. Upper Danian: Herfolge and Klintholm.

3. “Membranipora’ plicatelloides n.sp.

Plate 1, Figs. 5-7, Plate 2, Fig. 1.
Diagnosis.

Zoarium unilamellar, tubular; zooecia rounded-hexagonal, with oblong-oval,
terminal opesium and two longitudinal furrows on the gymnocyst.

Description.

The zoarium is free, unilamellar, tubular, with dichotomous ramification. The
zooecia are arranged in alternating longitudinal rows; in the bifurcation area
there is some irregularity as a consequence of the varying shape of the zooecia.
The individual zooecia are separated by fine, but distinct furrows.

The zooecia are rounded-hexagonal; the opesium is oblong-oval, situated
distally, sometimes faintly constricted by lateral projections from the mural
rim. Apart from the distal part the rim is wide, with no traces of spines. Two
longitudinal furrows running from the proximal corners of the opesium divide
the gymnocyst into three areas.

The ovicells appear as slightly convex projections passing smoothly into the
distal zooecium.

Avicularia have not been observed.

Measurements.

Range Average

Stevns, Width of #oatium . c sveisvissnns 1.04-3.02 mm. 2.36 mm.
Thorslunde, Lz .......... ... ... .......... 0.57-0.78 - 0.65 —
Faxe, 17 ox'ngs 15 SEEE TS REEE B S 0.44-0.62 - 0.55 -
Hetlploe. . IO ::semas o s v o wes s e ¢ 5 60 0.26-0.42 - 0.34 -

[0 52m% 5 4wy o o s s wss 2 qim x = o 0.21-0.31 - 0.27 -

TGN » o500 58 570 oo bl § 5058 25 au 5.0 o 0.10 -

LON 5 wonsi s 5 0w v mime s 5908 & 0 @ § W0 0.42 -
Material.

Stevns, Bryozoan Limestone — 2 specimens; Thorslunde — 1 specimen; Faxe —
6 specimens; Herfolge, Bryozoan Limestone — 50 specimens; Herfolge, Cal-
carenite — 3 specimens.
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Holotype. Plate 1, Fig. 5. Type locality: Herfolge, Bryozoan Limestone.

Remarks.

The trivial name has reference to the close similarity of this species to Mem-
branipora plicatella BRYDONE (1913, p. 198, Pl. VII, Fig. 9), especially as regards
the zooecial shape and size. The tubular form is more pronounced in M. plica-
telloides than in M. plicatella, in which the recurved lateral edges of the frag-
ments suggest that the colony was tubular in shape. Among deviating features
mention must be made of six traces of spines on the mural rim (see Plate I,
Fig. 7) on M. plicatella; no such spinal traces have been observed on M. plica-
telloides; M. plicatella has been identified in Senonian deposits in Germany,
England and Denmark (Alborg, Men, and Stevns) and erratic Danian blocks
in Germany (Kothen, Rosslau, and Wulmstorf).

There is also some likeness to “Membranipora” hexagona v. HAGENOW as
concerns the shape and appearance of the zooecia; this applies particularly to
the zooecia in the bifurcation area, where the width of the zooecia may be
equal to or in excess of their length.

Distribution.

Danian: Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge,
and Klintholm.

4. “Membranipora” selandica n.sp.

Plate 2, Figs. 2-5.
Diagnosis.

Zoarium discoidal, bi- or multilamellar. Zooecia spatulate, with oval, embedded,
terminal opesium. Regenerated zooezia with a crenulate, pitted inner rim are
common. Sealed zooecia with a free, lobate distal part occur. Avicularia inter-
zooecial, large, with a roof-like overhang.

Description.

The zoarium consists of free, bi- or multilamellar, thick plates. The zooecia
are arranged in alternating longitudinal rows and are separated by fine, but
distinct furrows. On the multilamellar plates the orientation of the uppermost
zooecia is often different from that of the underlying zooecia, e.g. at right
angles to them (cf. Pl. 2, Fig. 4).

The zooecia are spatulate with a broad, rounded anterior part, which is
demarcated by convex lateral lines and a tapering posterior part with concave
lateral lines. The gymnocyst is well-developed, convex, sometimes divided into
three areas by two furrows running from the proximal corners of the opesium.
The mural rim is gradually tapering towards the distal end, and slopes steeply
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down to the embedded, terminally placed opesium. Generally the opesium is
oblong-oval or angularly oval in shape, but subcircular or slightly hourglass-
shaped opesia occur. Terminally placed septula are present. In one of the
proximal corners of the gymnocyst—rarely at the centre—occasional zooecia
have a small oval pore within a narrow, elevated rim.

Regenerated zooecia are very common; on these the outer part of the opesium
is sealed by a projecting rim, of which the outer side is crenulate and provided
with four to six pores; on these zooecia the opesium is subrectangular or sub-
circular. Sealed zooecia also occur; the closure may have been effected by a
thin, plane calcium membrane furnished centrally with an oval pore, but most
frequently the opesium is covered by a sinuate plate whose posterior part
descends steeply, whereas the lobate anterior part projects freely forwards and
upwards. On the border between the two parts of the plate there are two
small, circular pores.

In a few instances the convex gymnocyst continues proximally in a broad,
slightly convex roof overhanging the opesium of the proximal zoecium; the
roof terminates in a broad, rounded arc. The base of the ovicell is embedded
in the substratum. In all probability it may be a matter of hyperstomial ovicells.

Avicularia are rare. They are usually larger and especially wider than the
surrounding zooecia; the opesium is large and irregular in shape; above it is
a rounded-acuteangled roof-like process.

Measurements. - Fa—
Hetfplgs: LZE  oswmsesmn mm s s s ans 0.52-0.78 mm. 0.65 mm.
1T o0 e euly s B slde TR a6 Al 2 0.47-0.68 - 0.52 -
TNOH ) i e i 570 om0 5 0.16-0.36 - 0.24 -
IO o5 605 95 5 BIER S 55 Toa = ol 0.16-0.31 - 0.22 -
B0V oo i a6 om0 5 e 50 o 5 0.10 -
LONP 2 6m50 t0 B o g e e s s et 0.31 -
LAV 5 5 o s & 5 amEE S s BeEE & B 0.78-0.88 — 0.83 -
RN LA o e it o o ¢ s s 0.68-0.73 - 0.71 -

The fragments from the Bryozoan Limestone at Herfolge and Klintholm
have a disc thickness of -1 mm., whereas those from the Calcarenite at
Herfolge are between | and 2 mm. thick.

Material.

Herfolge, Bryozoan Limestone — 282 specimens; Calcarenite — 9 specimens;
Klintholm — 7 specimens; the South Harbour (Sydhavnen) — 1 specimen.

Holotype. Pl. 2, Fig. 4, Herfolge, Bryozoan Limestone.

Paratypes. Pl. 2, Figs. 2, 3, and 5, Herfolge, Bryozoan Limestone.
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Remarks.

The trivial name is derived from Selandia = Sjzlland (Zealand). M. selandica
n.sp. is one of the characterizing forms in the Bryozoan fauna at Herfolge.
The multilamellar zoaria, the characteristic, regenerated zooecia, and the
peculiar closure of the sealed zooecia give this species an isolated position in
relation to the other “Membranipora’-forms.

The large avicularia with the distal roof-like overhang are also observable
on M. sparsispina VOIGT and M. hexagona v. HAGENOW.

Distribution. Upper Danian: Denmark: Copenhagen, Herfolge, and Klintholm.

5. “Membranipora” sparsispina Voigt

Plate 2, Figs. 6-7.

1930 Membranipora sparsispina VoigT. Leopoldina. VI, p. 432, PL. 7, Figs. 17-18.

Description.

The zoarium forms free, dichotomous stems, which may partly be columnar,
consisting of 4-8 rows of zooecia (Pl. 2, Fig. 6), partly bilamellar (Pl. 2, Fig. 7).
The zooecia are separated by fine, but distinct grooves.

The zooecia are rounded-hexagonal. The opesium is relatively small, oval.
On well-preserved specimens about 10 spinal traces are to be seen on the mural
rim. Regenerated zooecia, which are convex and sealed, often occur among
the normal ones.

Avicularia are fairly rare and found on the bilamellar specimens. They are
larger than the zooecia and have a large opesium. Above the latter there is a
rounded acute- or obtuse-angled, roof-like process.

Measurements.
Range Average
Stevns, Kagstrup. Width of zoarium .. ... 0.52-0.78 mm. 0.62 mm.
Thorslunde, Saltholm. = e 0.73-1.14 - 0.88 -
Faxe. - . 0.94-1.77 - 1.35 -
Herfolge. ~  wmaes 0.73-1.14 - 0.96 —
Stevns, Kagstrup, LE s siene 905 b 95 & 0.47-0.57 mm. 0.53 mm.
Thorslunde, Saltholm, 1z ................. 0.29-0.34 - 0.31 -
Faxe, Herfolge. B0 sessmaecsmassasns 0.21-0.26 - 0.23 -
16 s e 0.10-0.16 — 0.13 -
LAY 5 w550 55 o oo 5 0d 68 0.70-0.73 - 0.72 -

Iav onog s swwmpiens 0.52-0.57 - 0.55 -
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Material. Columnar Bilamellar

colonies colonies
Stevns, Bryozoan Limestone ........... 13 specimens 0 specimens
Kagstrup, - 2= mws g s e 45 - 0 -
Thorslunde, - o 1 - 1 -
Saltholm, - e I St e 4 - | -
Saltholm,  Sandy-limestone — ........... 2 - 2 -
Faxe, Bryozoan Limestone ........... 33 - 62 -
Herfolge, - SR o Tk ke b e s 5 - 10 -
Remarks.

The survey of the material and the measurements of the zoarial width shows
that the columnar form of colony reigns supreme in the Lower Danian, whereas
the bilamellar form dominates in the Upper Danian.

VoiGt has not observed avicularia, probably because he had nothing but
columnar zoaria available for description.

Avicularia of the same type also occur on the species placed by VoigT (1930,
p. 415) to the Membranipora velamen group and on the Senonian genus Thyra-
cella VOIGT.

Distribution.

Danian: Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge,
and Klintholm.

6. “Membranipora” johnstrupi n.sp.
Plate 4, Figs. 1-2.

1925 Membranipora elliptica faxensis LEVINSEN, Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 318,
PL 1, Figs. 12c-d.

Diagnosis.

Zoarium encrusting; zooecia irregularly arranged, elliptical or circular, sepa-
rated by deep triangular depressions; mural rim rounded without traces of spines;
opesium large, embedded. Sealed zooecia with a convex olocyst occur. Avicularia
rounded pentagonal or hexagonal with circular opesia. Ovicells hyperstomial,
wide, convex.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by deep depressions forming triangular areas with concave lateral
rims in the corners between the zooecia.

The zooecia are elliptical or circular, or sometimes rounded-triangular.
The mural rim is rounded, without traces of spines; the gymnocyst is slightly
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developed. The opesium is placed terminally, embedded, variable of shape:
elliptical, circular, or rounded-triangular. Sealed zooecia with a thin, convex
olocyst are of frequent occurrence.

The ovicells are hyperstomial, highly convex, wide, embedded in the distal
zooecium.

The avicularia are mostly interzooecial, rounded-pentagonal or — hexagonal
with a circular opesium.

Measurements. Range Average

Herfolge. Loz s misin 5 wsmments ) ahs i 500 3 5008 0.31-0.52 mm. 0.43 mm.
1 s g oo s D 5 s 8 45 G 5 S 0.29-0.36 - 0.33 -
BE  ooc i niienna s mmm s LEEE b 19 0.23-0.42 - 0.33 -
DO imint s fsesie e i o g s 0.21-0.29 - 0.24 -
BOR 550000 9 9.0.00 200 %5 SN0 1 80y 3556 0.16-0.18 - 0.17 -
W s son wmin oo b e s sons s bese 0.21-0.23 - 0.22 =
LB om0 0 3w 2150 B 008 607 3 B 00 B 0.16 —
DR oo ot s i 10 s 93 i 5 0.16 -

Saltholm. B 2l d24 @9 58909 §508 A 5 Tases S s 0.39-0.62 mm. 0.47 mm.
BE 5 i o e A v . R e B S 0.31-0.47 - 0.36 —
TO! 200 0 6 o ot o o s iy 0.31-0.47 - 0.39 -
O o 30 R 05 P B U N S A 0.26-0.36 — 0.28 -
LB & 050 00 & s i & aonsrre @ o g s 0.18-0.21 -
A sopmrrrvmisosress it Faysss 0.21 -

Faxe. L7 ko o o e o BIY By s, B s 0.26-0.36 mm. 0.33 mm.
U o 5 BAS S BAR B SIS F ke 0.21-0.36 - 0.29 -
DUD: 5 o i i Bl 6 B 8 0.21-0.31 - 0.25 -
16  znind st mes it s @ ke is G e ¢ 0.21-0.26 - 0.22 -
BT 5 i b 5 i o 46 0 6 V6 0.10-0.16 — 0.13 -
lov ... 0.16-0.23 - 0.19 -
BB o ttennio o Inner s b I 0.16-0.23 -
[ e 0.16-0.21 -

Material.

Faxe — 27 specimens; Faxe Il — 7 specimens; Saltholm — | specimen; Thors-
lunde — | specimen; Herfolge, Bryozoan Limestone — 3 specimens.

Holotype. Pl. 4, Fig. 1, Faxe, Bryozoan Limestone.

Paratype. Pl. 4, Fig. 2, Faxe, Bryozoan Limestone.

Remarks.

The species is named after J. F. JounsTRUP (1818-1894), Professor of Geology
at the University of Copenhagen 1866-1894, in memory of his thorough in-
vestigations into geological conditions at Faxe (JounsTrRUP, Faxekalkens
Dannelse og senere undergaaede Forandringer, 1864).
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M. johnstrupi is identical with the form which LEVINSEN assumed to be a
variety of Membranipora elliptica v. HAGENOw. The zooecial dimensions of
M. johnstrupi agrees with those of M. elliptica (Lz: 0.42-0.52 mm., 1z: 0.31-
0.42, ho: 0.26-0.34 mm., lo: 0.16-0.23 mm.) and, to some extent, the shape
of the zooecia is similar. The elliptical form, however, is more common in
M. elliptica than in M. johnstrupi. The latter differs from v. HAGENOW’s
species by lacking traces of spines on the mural rim, whereas M. elliptica has
three pairs of such traces. Furthermore, the ovicells in M. elliptica are smaller
(hov: 0.10, lov: 0.14 mm.) than in M. johnstrupi, and the avicularia are elliptical
with elongate opesia (Lav: 0.21 mm., lav: 0.13 mm.). Finally, the difference
in stratigraphical distribution should be noted, M. elliptica being known only
from the Chalk on Riigen, Men, Aalborg, and Maastricht, whereas M. john-
strupi seems to occur exclusively in Danian deposits.

Distribution.
Denmark: Upper Danian: Faxe, Thorslunde, Saltholm, and Herfolge.

7. “Membranipora” declivis Marsson 1887

Plate 3, Fig. 1.

1887 Membranipora declivis MarssoN. Pal. Abh. IV. 1, p. 57, PL. V, Fig. 13.

1925 Membranipora declivis MARSSON. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p. 320, PL 1I, Fig. 15a (non b).

1930 Membranipora declivis MARsSON. VoOIGT. Leopoldina. VI, p. 422, Pl. 10, Fig. 18,
Pl. 12, Fig. 1.

Description.

The zoarium is encrusting or forms free, often thick, sinuous, plates with
irregularly arranged zooecia, which are separated by narrow, but distinct
depressions.

The zooecia are highly variable in shape. Usually they are rather wide,
irregular, rounded-pentagonal or -hexagonal. The opesia are oval, often with
small constrictions in the anterior third, owing to projections from the margins;
they are frequently deeply embedded, with steeply ascending, wide rims. The
outer edge of the rim may be more or less distinctly marked as a band-like
edging.

Ovicells occur rarely; they are rather large and very prominent, somewhat
depressed.

The avicularia have a rounded-rectangular or pentagonal shape, and as a
rule their posterior end is depressed at an acute angle between the anterior
ends of two proximal zooecia. They are furnished with a median pivot.
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Measurements. Range Average
Faxe, LE  ccwnas o ewwn wsm e was o « e o 0.62-0.78 mm. 0.70 mm.
Saltholm, 1z ....... ... ... ... . ........ 0.52-0.68 — 057 =
Herfolee: he wowssyesivsmsowassmvessaws 0.31-0.52 - 039 -
o T 0.26-0.34 - 0.28 -
HOW w05 05 8006 5500w 65 040 5 95 505 £ 38 8 0.31 - 0.31 -
IOV 0.36-0.42 - 0.39 -
LA o s wovvm i s s 90665 500 600 5 559 0.31-0.36 — 0.35 -
lav o 0.21-0.26 - 0.24 -
Mon. J0 56 9 S BB R o Bl DS htmsnss s 0.62-0.88 mm. 0.75 mm.
IZ i e e e 0.52-0.55 - 0.53 -
ho ... ... 0.36-0.52 - 0.46 —
lo 0.23-0.31 - 0.29 -
hov .. 0.31-0.36 — 0.34 -
IOV wamm smums vaw s sowss vwa s 9556 0.36 - 0.36 —
Lav ... 0.36-0.42 - 0.38 -
B v umws mmmery o s 925 0 EBEAESE R 0.26 - 0.26 -
Material.

Faxe — 41 specimens; Faxe XI — | specimen; Herfolge — 6 specimens.

Remarks.

LevINSEN distinguished between 3 forms within this species: (1) Variety a,
which is identical with MARSSON’s M. declivis, (2) Variety b, which differs from
the main form by having a pronouncedly oval, deeply embedded opesium and
large avicularia, whose anterior half is surrounded by a prominent rim, and
(3) Variety c, to which LEVINSEN referred Membranipora argus (D’ORBIGNY).
The latter variety is identical with VOIGT’s species M. marssoniana (see below),
whereas Variety b should be placed under the main species, as the diverging
features indicated must be regarded as an expression of the variation range
of the species. The above measurements from Men were made on the material
marked Var. b in LEVINSEN’s type collection. The values do not differ partic-
ularly from the corresponding values of the Danian material.

Distribution.

Senonian: Germany: Riigen; Holland: Maastricht; Denmark: Mon.
Danian: Germany: Erratic Danian blocks from Kothen; Denmark: Faxe
and Herfolge.

8. “Membranipora” marssoniana Voigt
Plate 3, Figs. 2-3.

1887 Biflustra variabilis MARSSON (non D'ORBIGNY). Pal. Abh. IV. 1, p. 52, PL. V. Fig. 3.

1924 Membranipora marssoniana VoIGT. Pal. Zeitschr. VI. 1, p. 6, PL 1, Fig. 13.

1925 Membranipora declivis var. ¢. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIL 3, p. 321,
Pl. 11, Fig. 15b (non a).

1930 Membranipora marssoniana Vo1GT. Leopoldina. VI, p. 422, Pl. 12, Figs. 14-15.
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Description.

The zoarium consists of slender quadrangular or pentagonal, dichotomous
stems with the zooecia arranged in fairly regular longitudinal rows. The zooecia

are separated by narrow, but distinct furrows.

The zooecia are elongated, rounded-hexagonal. The opesium is placed in
the distal part of the zooecium, oblong-oval, sometimes faintly constricted
anteriorly, owing to projections from the margins. It is surrounded by a wide,

smoothly ascending mural rim.

The ovicells are hyperstomial, convex, very prominent.

Avicularia are rare; in shape they are rounded-quadrangular or -pentagonal
and their postal part is embedded at an acute angle between two proximal

zooecia. They have a median pivot.

Measurements. Range
Mon. Width of zoarium .....oue0vinn.. 0.68—1.04 mm.
BB ok sesntestwssen s esgstnas 0.68-1.04 -
V2 acmrise slismmt s mun 5 0eme s 360 s 0.47-0.62 ~
B gop o400 68 6008 4 400 5 4a0e 5 ko & 5 0.47-0.62 -
YO s s s v v wimow sieee 5 a5 TG B 0.23-0.42 -
BON it o 5 4 aam & 6BeR 5 g 4 w4 2 0.26-0.36 -
VOW i v o0 35 Bise 5 51 Bs 08 $ 5 B0 03 0.42 -
LB soice s . e o 4 s & g 10 26 64 0.47 -
B w5 2 p 0 S S ANE B S R R 0.26 -
Stevns, Width of zoarium .............. 0.73-1.14 mm.
KAPHrips L# sewnnsmsipe vsmwesssmsimm s 0.62-0.99 -
B swssvmmenviomesmess ssms s awss 0.42-0.58 -
B0 coesssmiinmsmnss oumnsewis 0.42-0.58 -
I0!  ie a5 somers s mie s oo s s ey ¥ B v 4 0.18-0.29 -
BOY a protoe 15008 s mus 2 amtE 33 24 55 0.31-0.36 -
YOU arosnnmsnnes 450 s s 0 5 6490 £ 5 0.42 -
DB i & vt 5 o 6 3 B B3 B s A B 2 0.42-0.47 -
TBNE s v st 5 v 6 5 i = et i 31 0.26-0.31 -
Faxe, Width of Zoarim . ..o oxcwvesmmes 0.62-1.04 mm.
ThGBIONAS: LE  50s s simm s s oin g5 55 § 5 515 5558 54 0.78-0.99 -
IZ s mvem sie wmp 2 isnm 95 s ¥ Sasis 5 0.42-0.52 -
B0 mesramirnmas s oo ihams s sar e e 0.36-0.47 -
100 o s & et o5 vt 0 5o @ e 6 0.16-0.23 -
Herfolge.  Width of zoarium .............. 0.91-1.29 mm.
B o S ian N o N A AN T Y 0.68-1.04 -
1Z e cnn s aa s s s 0.52-0.62 -
B ik pss & o s ams s BEa b o srasig 0.26-0.42 -
0.21-0.26 -
AT ms s im0 & S b SR SRR PR RS 0.31-0.42 -
FANE o i msvmin o i o oniie) & Snirasié ot 0.26-0.36 -

Average
0.82 mm.
093 -
0.55 -
0.56 -
0.30 -

0.90 mm.
0.79 -
0.48 -
0.46 —
0.23 -

0.87 mm.
0.88 -
0.49 -
042 -
0.19 -

1.06 mm.
0.81 -
0.56 -
0.36 -
0.24 -

Generally the zoarial width is greatest in the Herfolge material and smallest
in the Senonian fragments from Men. On the other hand, the latter have the
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largest zooecia and avicularia; the opesia on the Mon specimens are also longer
and wider than on the Danian specimens, among which the colonies from the
Lower Danian have the largest opesia.

Material.

Stevns, Bryozoan Limestone — 30 specimens; Kagstrup — 63 specimens; Thors-
lunde — 5 specimens; Saltholm — 3 specimens; Faxe — 7 specimens; Faxe IT —
3 specimens; Herfolge, Bryozoan Limestone — 316 specimens; and Herfolge,
Calcarenite — 5 specimens.

Remarks.

In LEVINSEN’s opinion his M. declivis var. ¢ was identical with Membranipora
argus D’ORBIGNY (1852, p. 253, PL. 689, Figs. 1-4). In fact, however, M. argus
differs from M. marssoniana by having more slender, hexagonal stems and
smaller zooecia and by lacking avicularia. Sealed zooecia, which are common
in M. argus, are unknown in M. marssoniana.

In 1930 VoIGT established a variety of M. marssoniana: var. moeniensis
(1930, p. 422, Pl. 12, Figs. 16-19), on the basis of material from Men;
this variety differs from the type form in having smaller, especially narrower
zooecia and shorter avicularia, which are of common occurrence.

In the English Chalk at Weybourne BrRYDONE (1930, p. 41, Pl. XV, Figs.
16-19) found a species, Vincularia weybournensis, which with regard to zooecial
shape and to type of zooecia and avicularia very strongly recalls M. marssoniana;
it differs from the latter in having traces of spines on the mural rim.

Distribution.
Senonian: Germany: Riigen and erratic blocks; Denmark: Men, North Jut-
land.

Danian: Germany: Erratic blocks, Rosslau and Koéthen; Denmark: Stevns,
Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and Klintholm, i.e. all zones
of the Danian, principally Bryozoan Limestone.

9. “Membranipora” przcipua herfolgensis n. subsp.
Plate 4, Figs. 3-4.

1914 Membranipora precipua BRYDONE. Geol. Mag. Dec. VI. Vol. 1, p. 482, Pl. XXXV,
Figs. 5-7.

Diagnosis.
A subspecies of Membranipora praecipua BRYDONE with the following characters:
Colony- and zooecial form as M. precipua, but smaller zooecia and opesia
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(0.53 mm. as against 0.65 mm.); two avicularium types of the same appearance
as on M. precipua, but smaller; scar of ovicell with the greatest width at the
distal part.

Description.

1. Membranipora precipua. BRYDONE’s description:
“Zoarium unilaminate, adherent.

Zooecia large with fairly thick side-walls overhanging very slightly; areas
elliptical, average length from 0.65 mm. upwards, breadth from 0.35 mm.
upwards.

Ooeccia abundant but delicate, slightly globular, the free edge coinciding
with the outline of the area, the side-wall of which is exceedingly thin beneath
them.

Avicularia of two types: (1) Interstitial, having one end raised into a smooth
hood, nearly as large as the zooecia and tending to introduce new rows of
zooecia; the hood is straight or even slightly concave in outline at the upper
end, and has a free edge embracing the upper half of the aperture and then
curving round and backwards to a point of attachment on the outer margin;
there are distinct traces of a bar across the aperture just below the hood.
(2) Vicarious, long drawn out and very gently curving, extreme instances of
the hour-glass type with traces of a bar across the lower end.

The vicarious avicularia are extremely capricious in occurrence; the inter-
stitial ones are also rather capricious, but it is very rare for any zoarium of
decent size, which suggests this species by the dimensions of its zooecia, not to
show at least one recognizable, even if damaged, avicularium of this type.”

2. “Membranipora” pracipua herfolgensis, n.ssp.

Brydone’s description holds good of the subspecies with the following modi-
fications: (a) zooecial and opesial lengths are shorter on M. precipua herfol-
gensis than on M. precipua (cf. the measurements below); (b) correspondingly
the lengths of both interstitial and vicarious avicularia are smaller on M. pre-
cipua herfolgensis; (c) on M. precipua the scar of ovicell is widest in the middle,
in conformity with the globular shape of the ovicell, whereas on the subspecies
the scar has its greatest width in the distal part of the ovicell.

Measurements. Range Average

Herfolge. IS o 5 sk 8 B8 A0 O R0 3 e 0.60-0.78 mm. 0.65 mm.
122 s v g »aismns v mues o ws o daos g 0.42-0.57 - 0.51 -
BB 5r s oo oo £ 4500 8.8 e, 5% 00 51 8 0.47-0.62 - 0.53 -
YO0 sssmngsnameswmys s s s s 0.34-0.42 - 0.37 -
BEON v v o 3 viw v 1 rimon moo i ¥ 8 0ol § 5 6090 5 8 0.21 -
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Lav (interstial) .....ccovvuomess 0.42 -
lav =y R BEREE e 0.34-0.36 -
Lav (vicarious) :-se<cwgissvws s 0.52 -
lav g 0.18 -

Material. Herfolge, Bryozoan Limestone — 5 specimens.
Holotype. Pl. 4, Fig. 4, Herfolge, Bryozoan Limestone.
Paratype. Pl. 4, Fig. 3, Herfolge, Bryozoan Limestone.

Remarks.

The subspecies has been named after Herfolge, the only locality where it has
been found so far.

M. pracipua herfolgensis is very similar to Membranipora sacerdotalis BrRy-
DONE (1914, p. 482, Pl. XXXV, Figs. 8-10) as regards the shape and size of
the interstitial and vicarious avicularia; however, M. sacerdotalis has pyriform
zooecia and narrow ovicells.

Distribution.

M. preecipua BRYDONE is known only from the British Senonian at Trimingham.
M. precipua herfolgensis n.ssp. has been found exclusively in the Bryozoan
Limestone at Herfolge (Zone D).

10. ““Membranipora” aperta Levinsen
Plate 3, Fig 4.

1925 Membranipora aperta LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIIL. 3, p. 305, Pl. VIII,
Fig. 1. .
1930 Membranipora aperta LEVINSEN. VoIGT. Leopoldina. VI, p. 443, PL. 9, Fig. 12-13.

Description.

The zoarium is encrusting with irregularly arranged zooecia, which are se-
parated by distinct narrow depressions.

The zooecia are variable in size and shape, mostly rounded-angular or oval.
The opesium occupies the greater part of the zooecial surface and is sur-
rounded by a narrow mural rim without traces of spines.

The ovicells are hyperstomial, rather large and prominent, smoothly convex,
with a rounded-quadrangular outline.

Avicularia occur sparsely among the zooecia. They are usually of the same
shape and about the same size as these. The oval opesium is surrounded by
a wide rim and provided with a pivot placed slightly below the middle. Ac-

)
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cording to LEVINSEN occur sometimes long, sole-shaped avicularia with con-
stricted lateral margins and with the pivot in the rearmost quarter of the
avicularium.

Measurements. Range Average

Faxe. TETTE s diosomis o enfuobmas s o o s o e s oot 0.52-0.62 mm. 0.57 mm.
1Z  nmw s S g 2w e e e Ve B EE 0.42-0.52 - 0.48 -
BEEE s 5 i A S Bt i B 0.36-0.42 - 0.40 -~
W amnms s mimnd 556 pat as 6 6 5 0.29-0.42 - 0.34 -
72 - G S 0.16-0.21 - 0.19 -
IORE ¢ cuins il ansers G skt 0.26-0.31 - 0.28 -
TR o s & et v vin e s () 0 0.42-0.52 - 0.46 —
T it i £ e 57 a2 e N 0.36-0.42 - 0.39 -

Lectotype.

LEVINSEN’s type collection at the Zoological Museum, Copenhagen, Plate VIII,
Fig. 1 (1925). Type locality: Faxe.

Material. Faxe, Bryozoan Limestone — 4 specimens.

Remarks.

VoiGT referred this species to the group Callopora under Membranipora. 1t is
a feature common to the representatives of this group that the mural rim
round the opesium has traces of spines. As no such traces occur on M. aperta,
this placing is untenable.

Distribution. This species is found only in the Danian at Faxe.

11. “Membranipora’” maxima Levinsen
Plate 3, Figs 5-6.

1925 Membranipora maxima LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 331, PL 3.
Fig. 25.
1930 Membranipora maxima LEVINSEN. VoIGT. Leopoldina. VI, p. 418, Pl 2, Fig. 18.

Description.

The zoarium is encrusting, with irregularly arranged zooecia which are sep-
arated by deep depressions.

The zooecia are large, somewhat variable in shape, usually rounded-hexag-
onal. Dwarf zooecia occur occasionally. The opesium is oval or rounded-
angular; it is surrounded by a fairly wide rim, the lower part of which is
embedded against the opesium and relatively sharply delimited outwards. On
this inner rim there is a distinct striation.
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The ovicells are large, hyperstomial. According to LEVINSEN they are convex
and have a distinct longitudinal streak along the middle. The scars of ovicell
are rounded-quadrangular.

The avicularia are narrow and long, often longer than the zooecia, with an
oval opesium, the length of which is only about half of that of the avicularium.
The opesium is surrounded by a broad rim which at the tip has an oblong-
oval, rather deep depression. Sometimes the floor of this depression is pierced,
giving the avicular orifice an elongated shape and seemingly with a marked
constriction in the middle.

Measurements.

Range Average

Faxe. LZ  ciavusaononmimn s wns o wmaee 0.78-0.94 mm. 0.85 mm.

8 oaviirsaennsssRmr iR aes s 0.57-0.83 - 0.68 -

BO s mais s s ws s e s e s we 0.42-0.57 - 0.49 -

[ pemsssnictts AR tEENItE R 0.34-0.47 - 0.38 -

BOV & cnsewioon vow 3 s = xcisosinn s v 0.31 -

IR simascasis Eestaltae b Tmas be 0.36-0.42 -

LAR & ommnmaas & sems 5 mme s ome s v 0.83-0.99 - 0.94 -

T0% 2Bt ot oo T ibion i asiiToms 0.42-0.52 - 0.46 -
Material. Danian: Faxe — 20 specimens; Faxe Il — 1 specimen.

Lectotype. Plate 111, Fig. 25 (LeVINSEN, 1925). Type locality: Faxe.

Remarks.

Avicularia of the same type as those of M. maxima also occur on M. pseudelea
VoIGT from the German Senonian at Misburg.

Distribution. Upper Danian: Faxe.

VINCULARIA DEFRANCE, 1829

12. Vincularia prismatica (v. Hagenow)
Plate 4, Fig. 5.

1839 Glauconome prismatica v. HAGENow. N. Jahrb. f. Min., p. 293.
21851 Vincularia bisinuata D’ORBIGNY. Pal. Franc. Terr. Crét., p. 85, Pl. 659, Figs. 1-3.
1887 Vincularia canalifera (non v. HAG.) MARssoN. Pal. Abh. IV. 1, p. 64.
1959 Vincularia prismatica v. HaGENow. VoiGT. Geologie. Beiheft 25, p. 45, Pl. VII,
Figs. 7-8.

Description.
The zoarium forms slender, columnar stems with the zooecia in 8-10 alter-
nating longitudinal rows separated by faint, mostly indistinct furrows.

5%
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The zooecia are elongated, inversely vase-shaped, with a narrow proximal
part. Peripherally there is a narrow, elevated rim, from which the lateral and
distal parts of the zooecial surface slope steeply down towards the deeply
situated opesium, while the groove-like median section of the proximal crypto-
cyst slopes down smoothly towards the opesium, which is oblong-oval with
a tapering posterior end.

The ovicells are hyperstomial, of equal length and width and embedded in
the substratum.

Measurements. Range Average
Herfolge.  Width of zoarium .............. 0.88-1.14 mm. 1.02 mm.
DZ  oos s pes s 2 s s wvsm s wnine o o s 0.52-0.57 - 0.56 -
L2 o inimn i s et SO A R AR 0.26 - 0.26 -
WO w5 woavw o 53w w5 s v 5y s 0.26 - 0.26 -
18 < o T iy S i = e 0.13-0.16 - 0.15 -
ROV 515 4 s wiors s 5 568 8 3 s 0 5 wrs 8 90w 8 0.13-0.16 - 0.15 -
IOF i v ssuisio dmsonwrons e ssmcezanginarel v 0.16 - 0.16 -
Saltholm.  Width of zoarium .............. 0.68-0.99 mm. 0.81 mm.
TZ oy 5 ps s o s soti v vt w5 wisrs » 0.44-0.52 - 0.49 -
I8 ccrrsnmiiemaiian i a@EisHEs 0.18-0.26 — 0.24 -
575 R 0.13-0.21 - 0.16 -
100 crsrn s mriimis Gunsumas g e s w5 0.08-0.16 — 0.12 -
Kagstrup.  Width of zoarium .............. 0.62-0.68 mm. 0.65 mm.
B oo fin.n w0 SO foanalass srovans sevaugry 0.52-0.57 - 0.54 -
120 smais seme s smss 550 sme s 6md 3 0.23-0.26 - 0.25 -
BO vy 6.2 meie w isisgason sersqnes s vt s g 0.21 - 0.21 -
100  wssimm s saes s 2its s NETEEE MFES 0.13-0.16 - 0.14 -

According to VOIGT (1959, p. 45) the Riigen material of this species has an
average zoarial width of 0.8-0.9 mm. and a zooecial length of about 0.55-
0.60 mm.

Material.

Stevns, Bryozoan Limestone — 6 specimens; Kagstrup — 4 specimens; Thors-
lunde — 7 specimens; Faxe I — 1 specimen; Saltholm — 5 specimens; the South
Harbour of Copenhagen — 28 specimens; Herfolge, Bryozoan Limestone —
155 specimens.

Remarks.

VoIGT (1959, p. 45) has shown that in previous studies this species has been
confused with Vincularia canalifera v. HAGENOW from Maastricht, from which
it differs by having an oblong-oval opesium, which occupies about half of
the length of the zooecium, while V. canalifera has a more rounded opesium
with a straight lower margin; furthermore the length of the opesium at most
amounts to a third of the length of the zooecium.
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The measurements of the Danian material show that the specimens from
Herfolge agree with the material from Riigen as regards the ratio of opesial
length to zooecial length, while the opesial length in the fragments from Salt-
holm constitute only about one third of the length of zooecium. The specimens
from the latter locality, however, have the same shape of opesium as the
material from Riigen and there can be no doubt that the colonies from Salt-
holm ought to be referred to V. prismatica.

Distribution. Senonian: Germany: Riigen.

Danian: Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copen-
hagen, Herfolge, and Klintholm.

ELECTRIDAE LAGAALJ, 1952
HERPETOPORA LANG, 1914

13. ““Herpetopora” danica Lang
Plate 4, Fig. 6.

1914 Herpetopora danica LANG. Geol. Mag. Dec. VI. Vol. 1, p. 7, PL. II, Fig. 6-7.

1920 Herpetopora danica LANG. CANU and BassLer. U.S. Nat. Mus. Bull. 106, p. 81,
Pl. 80, Fig. 1.

1930 Herpetopora danica LANG. VOI1GT. Leopoldina. VI, p. 410, PL. 1, Fig. 6.

1932 Herpetopora danica LANG. DARTEVELLE. Ann. Soc. Roy. Zool. Belg. LXIII, p. 62.

Description.
The zoarium is encrusting, uniserial, with bilateral ramification. The zooecia
are oblong-elliptical. In Herpetopora the normal zooecium (LANG, 1914, p. 7)
consists of a distal “capitular” and a proximal “caudal” portion. In Herpe-
topora danica the caudal portion is not developed, whereas the capitular portion
is large, almost occupied by the dominating opesium. According to LANG,
sealed zooecia are common; heteromorphous individuals sometimes occur.
Opvicells: On the specimen Pl. 4, Fig. 6 on the left above the lowest zooecium
there is a cell whose size and shape might suggest an ovicell; however, it may
be a heteromorphous zooecium.
Avicularia have not been observed.

Measurements.
Range Average
Faxe, L2 gsies we siwia o0 905 5 5 6g 5 5 dii 4 8 3 0.73-0.94 mm. 0.83 mm.
Thorshutide, 1B o ;5000 smesssme s omssnmmess 0.52-0.68 - 0.59 -
BO s w8 s 56 BEE A R RS 0.57-0.68 — 0.63 -~
I8 e smm e s @ pe e ps s a6 A 0.36-0.47 - 0.43 -

Material. Faxe — 4 specimens; Thorslunde — 1. specimen.
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Remarks.

According to THOMAS and LARWOOD (1956, p. 371; 1960, p. 370), Herpetopora
LANG is to be regarded as a junior synonym of the genus Pyripora D’ORBIGNY.
Their diagnosis of this genus is as follows (1960, p. 370): “Zoarium encrusting,
uni- or pluri-serial; zooecia pyriform, budded distally and uni- or bi-laterally
or both, proximally tapered, often with a very slender, tubular proximal cauda;
aperture longitudinally oval; cryptocyst usually present, forming aproximal
shelf or a narrow shelf round most of the opesia: gymnocyst well developed
proximally; no calcified basal wall; no ovicells, spines or avicularia.”

As regards Herpetopora danica LANG the authors (1960, p. 381) state: ““Prof.
E. VoIGT has very kindly lent us a well-preserved specimen from the Upper
Maastrichtian of Hemmoor, encrusting a piece of echinoid test. This specimen
is like the holotype in its fundamental features, but at least three zooecia have
prominent hyperstomial ovicells. It is clear that although ovicells occur they
are not frequent and that in less extensive zoaria they may not therefore be
present—as in the case in the holotype of Herpetopora danica LANG (D. 19429)
and in the paratype (D. 44407). However, as all other zoarial and zooecial
characters are so similar, the species as a whole may be regarded as ovicelled
and therefore excluded from Pyripora. We would refer it provisionally to
Membranipora s. 1.”

I have preferred for the present to preserve the generic name **Herpetopora™,
this being in inverted commas in order to mark the temporary solution.

My material of H. danica has smaller zooecia than the specimens from Faxe
which formed the basis of LANG’s establishment of the species. In his descrip-
tion LANG gives an opesial length of 0.72-0.80 mm. (opesial width 0.40 mm.),
CANU and BASSLER (1914, p. 81) measured the same opesial length on their
material from Alabama (Vicksburgian); for specimens from the Belgian Eocene
(Lédian) DARTEVELLE gives the average zooecial length as 0.75 mm., whereas
VoiGT’s material from Riigen (VoiGT, 1930, p. 410) exceeds 1 mm. in zooecial
length; in Coral-reef Limestone from Faxe VoiGT found a form whose length
of cell is 0.88 mm., i.e. the same order of magnitude as my material.

In Senonian White Chalk (Actinocamax quadratus zone) at Ligerdorf in
Holstein VoIGT (1949, p. 9) found specimens of H. danica which, owing to the
size of the zooecium, he places to a new subspecies Herpetopora danica titania
VoiGt. Here the zooecial length is 1.3-1.5 mm.

Distribution.
Senonian: Germany: Riigen; England: Thorpe St. Andrew (Norfolk).
Danian: Denmark: Faxe, Thorslunde.

Eocene: Belgium: Forest; U.S.A.: Alabama.
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HINCKSINIDAE CANU AND BASSLER, 1927
APLOUSINA CANU AND BASSLER, 1927

14. Aplousina fulgora (Brydone)
Plate 4, Figs. 7-8.

1916 Membranipora fulgora BRYDONE. Geol. Mag. Dec. VI. Vol. 3, p. 434, Pl. XVIII,
Fig. 6.

1925 Membranipora clavata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 315, PL. 1,
Fig. 10.

1930 Membranipora fulgora BRYDONE. VoIGT. Leopoldina. VI, p. 415, Pl. 2, Fig. 15.

1930 Membranipora fulgora BRYDONE. Further Notes on Chalk Polyzoa. I, p. 34, PL. XI,
Fig. 16.

1930 Membranipora subfulgora BrRypoNE. Further Notes on Chalk Polyzoa. I, p. 33,
Pl. X1, Fig. 13.

Description.

The zoarium is encrusting, unilamellar, with irregularly arranged zooecia
separated by slight depressions.

The zooecia are rather large, mostly broadly hexagonal or rounded-hexagonal
but otherwise of rather variable, in part irregular shape. The opesium occupies
the whole of the surface of the zooecium within the narrow, sometimes rough
rim. The distal part of the base of the zooecium is embedded in relation to the
rest of the basal part; dietellae are present.

The ovicells are endozooecial, wide and short; they are rare.

Avicularia occur interzooecially; they may equal the zooecia in length, but
are normally only half as wide; they are sole-shaped, the width increasing
towards the distal, rounded end of the avicularium.

Measurements. Range Average
Kiintholm; L2 . iissccsvmsanscssmmasnmes 0.42-1.09 mm. 0.76 mm.
Heifglge, 12 = .seseosasssms vt smessmazs 0.31-0.68 - 0.54 -
Svane- HO 1oy il e 200 950 v T AR S 0.34-0.94 - 0.66 —
mollen. 1 A T T T 0.26-0.55 - 0.45 -
I o o m o e e . o e 0.52 —
MY iovveeswpiionisdoisadeas 0.26 -
Saltholm. L2 geapiiod b @ d Smmpe s semne s 0.57-0.78 0.66 mm.
I8 ceacnssessEceRE st aERR i RENE 0.36-0.42 - 0.38 -
BR snutstn et s 8mys s 8as & gk 0.52-0.70 - 0.59 -
B dsnnd s e e A R G 0.31-0.36 - 0.33 -
Faxe. LiZe o i o 500 e R S ) ) 0.36-0.73 mm. 0.53 mm.
L cons e oanhtrves mm i R s 0.26-0.47 - 0.38 -
B s imn e s 5 e s S 3 0.29-0.57 - 0.43 -
I8 sisteressesm sani@ e oa e muws 0.23-042 - 0.30 —
LN o i oo 570 s 00 e T 8 0.42-0.57 - 047 -

laV  cvenms smusisms s e e s 0.16-0.26 - 0.19

1
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Stevns, LE  casemed e v em s pEE bEow e 0.36-0.78 mm. 0.62 mm.
Kagstitp. 12 socmmeswnssmmsomaiss smass 0.39-0.57 - 0.43 -
RO mognwne s o8 08 @08 SR 2 4B 0 s 0.31-0.70 - 0.49 -
JO! Gk s wie s ey R s 3 GReR R B8 85 9 0.29-0.39 - 0.35 -
Erratic boulders, LT cocsnmanswmass 0.55-0.73 mm. 0.66 mm.
Wulmstorf (Germany). 1z .............. 0.36-0.57 - 0.46 -
DG o s vmim s s wmne 0.47-0.67 - 0.59 -
I wpwm s etes smad is 0.36-0.49 - 0.40 -
LAY  wmw s swmms s sion s 0.57-0.62 -
VA g s e it s 0.16-0.21 -
BRYDONE (1914,p.434) ho .............. 0.65 mm.
F8 ;s s n s o s e 0.50 -
White Chalk of 2 sers speee s smmg 0.75-0.80 -

Stevns Klint.

Material.

Stevns, Bryozoan Limestone — 1 specimen; Kagstrup — 1 specimen; Faxe —
7 specimens; Faxe I1 — 2 specimens; Faxe XI -2 specimens ; Saltholm, Bryozoan
Limestone — | specimen; Svanemollen, Bottom Conglomerate — 54 specimens;
Herfolge, Bryozoan Limestone — 4 specimens; Klintholm, Bryozoan Lime-
stone — 5 specimens.

Remarks.

I consider A. subfulgora BRYDONE to be identical with A. fulgora BRYDONE. In
BRrYDONE’s opinion (1930, p. 33) A. subfulgora is “‘a direct ancestor of M.
fulgora, which has even thinner and lower walls, and irregularly shaped avicu-
laria, without any internal front wall.”” Changes in the thickness and height of
the walls probably reflect the existing environmental conditions and can hardly
be used as a sure criterion for the delimitation of the species; nor is the more
or less regular shape of the avicularia any reliable indication. The measure-
ments indicated above show that this species is very variable, and that the
variation is as pronounced among specimens from the same locality as among
specimens of different stratigraphical positions.

The colonies of A. fulgora from Svanemellebugten examined come from
basal conglomerate of the Paleocene; all the specimens encrust Ditrupula
schlotheimi ROSENKRANTZ.

Distribution.

Senonian: England: The Campanian of the Isle of Wight (A. subfulgora);
Maastrichtian, Norfolk (A. fulgora). Denmark: Stevns (Maastrichtian).

Danian: Denmark: Stevns, Kagstrup, Faxe, Saltholm, Copenhagen, Her-
folge, and Klintholm.
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15. Aplousina gdumi n.sp.

Plate 5, Figs. 1-2.
Diagnosis.

Zooarium free, unilamellar; zooecia large, oblong-hexagonal, with finely granular
surface; opesia oblong-oval, terminal; ovicells endozooecial with thickened rim.

Description.

The zooarium forms unilamellar plates with the zooecia in alternating longi-
tudinal rows (quincunx). The zooecia are separated by a slightly salient thread.
The back of the colony is irregularly sinuous, with distinct longitudinal rows
separated by narrow, deep depressions, which are mutually connected by more
or less steeply ascending transverse ridges.

The zooecia are oblong-hexagonal or rounded-hexagonal; the opesium is
terminal, oblong-oval, somewhat variable in shape, surrounded by a com-
paratively well-developed gymnocyst and wide lateral rims; the whole front is
finely granulated. Regenerated zooecia occur.

The ovicells are endozooecial, convex. The wide curved aperture is provided
with a thickened rim, which usually consists of two lateral halves, tapering
towards the centre of the ovicell.

Avicularia have not been observed.

Measurements.
Range Average

Herfolge. I8 apwods et 9 BAEd ob e Dot e s mh 0.75-1.00 mm. 0.91 mm.
[2 o s imn 5506 S 0 S 0.52-0.78 - 0.63 —
B e vnss s aw s s o i > o 0.42-0.68 - 0.51 -
W snesssess e ess e s Ews s 5e 0.26-0.47 - 0.39 -
OV e 0.52 -

Faxe. B sicinsttEestiipb bt £hEta s 0.73-1.20 mm. 0.96 mm.
B e e e R S R I T B 0.57-0.94 - 0.69 —
BB s eimmmisnswm wyn e ivssin s wasi iy 0.52-0.68 - 0.60 —
L0 i n e 5% 908 95 B R 0% HE B 3 0.29-0.47 - 0.39 -
TOW  eine nim wie e o winimie 0w o w e 0.52 -

Material.

Faxe — 22 specimens; Faxe Il — | specimen: Herfolge, Bryozoan Limestone —
72 specimens.

Holotype. Pl. 5, Fig. 2. Herfolge, Bryozoan Limestone.

Paratype. Pl. 5, Fig. 1. Herfolge, Bryozoan Limestone.
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Remarks.

The species is dedicated to Dr. H. @pum, Director of the Geological Survey
of Denmark.

A. odumi bears great resemblance to the American species A. disjuncta GABB
and HORN (see CANU and BASSLER, 1933, p. 15, Figs. 1-6) from the Paleocene ?
Vincentown Limesand of New Jersey. Points of similarity are the shape,
appearance, and size of the zooecia (Lz: 0.85 mm., 1z: 0.55 mm.), the presence
of regenerated zooecia, and the type of ovicell. Features which are different
are the shape of the colony, which in A. disjuncta is bifoliate and compressed ;
furthermore, there is a partial or total disjunction between the zooecia, an
expression of an incomplete intercellular calcification.

The species also has features in common with the Senonian species Mem-
branipora baltica VoiGT (1930, p. 428, PL. 5, Figs. 9-10 = M. dilatata LLEVINSEN
(non REuss), p. 322, PL. 11, Figs. 16a—d), especially regarding the shape of the
zooecium. M. baltica has slightly smaller zooecia (Lz: 0.70-0.90 mm., Iz: 0.60—
0.75 mm.), but larger, especially wider, opesia (ha: 0.50-0.70 mm.), which are
more deeply embedded than in A. odumi, and a slightly developed gymnocyst.
The ovicell in the Senonian species is helmet-shaped, 0.28-0.30 mm., and the
form of the colony also differs, the zoaria being encrusting.

Distribution.
Danian: Denmark: Stevns, Faxe, Herfolge, and Klintholm.

ELLISINA NORMAN, 1903

16. Ellisina humiliata (Brydone)

Plate 5, Fig. 3.
1910 Membranipora humiliata BRYDONE. Geol. Mag. Dec. V. Vol. VII, p. 4, PL III,
Figs. 1-3.
1925 Membranipora reticulata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIIL. 3, p. 339,
PlL. WL, Fig. 33.

1930 Ellisina humiliata (BRYDONE). VoIGT. Leopoldina. VI, p. 446, Pl. 13, Figs. 3, 17.
1930 Ellisina reticulata LEVINSEN. VOIGT. Leopoldina. VI, p. 447, Pl. 13, Fig. 5.

Description.

The zoarium is encrusting, generally with irregularly arranged zooecia se-
parated by fine furrows.

The zooecia are oblong, very variable in shape and measures. There is no
frontal wall, and there are very low lateral walls with 10-18 dietellae, which
appear as thin areas on the inside of the lateral rims. According to LEVINSEN
the mural rim carries about 20 spines, but the traces of these are rarely distinct.

The ovicells are hyperstomial, small, semi-elliptical, numerous, and fragile;
they occur immediately above the distal rim.
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The avicularia appear as small oval structures with a comparatively large
oval opesium, generally placed distally to the ovicells.

Measurements.

Range Average
Herfolge, Bryozoan Lzt wesgsssrisss 0.57-0.68 mm. 0.61 mm.
Limestone and Calcarenite, 1z ............ 0.26 - 0.26 -
Faxe, Thorslunde, 7 0.36-0.42 - 0.41 -
Saltholm. Io  covsswemcs s 0.18-0.21 - 0.20 -
BV gosssaedd bbs 0.08-0.10 — 0.09 -
fo%  wwspae g ses 0.13-0.16 - 0.15 -
BT sombntoas daes 0.13-0.18 - 0.15 -
s s s mmsmn 5 s 0.10-0.13 - 0.12 -
Stevns, Bryozoan L% cwmsmoapsase 0.47-0.52 mm. 0.51 mm.
Limestone. [  semasimsnsgs 0.23-0.26 - 0.25 -
RO  wwssames sams 0.34-0.36 - 0.35 -
18] szmgsemalags 0.13-0.16 — 0.15 -
Mon (Senonian). S owir 4 50 e P 0.57-0.68 mm. 0.63 mm.
| A — 0.23-0.31 - 0.27 -
% ssoussnagste 0.47-0.57 - 0.50 -
16  swesseme s 0.21-0.23 - 0.21 -
HOY  caum ansead) dsa 0.08 - 0.08 -
lov s enwane same 0.10-0.13 - 0.11 —
BrYDONE, 1910, p. 4. 5o R R 0.48-0.68 mm.
B  srmastedeses 0.20-0.36 -

The measurements show that the length and width of zooecia are similar
for specimens from the White Chalk on Men and the colonies from the Upper
Danian, while the fragments from the Lower Danian of Stevns have shorter
zooecia. On the other hand, the length of the opesia in the Senonian specimens
seems to be greater than in the Danian ones. BRYDONE’s measurements of
opesia suggest very large zooecia in the colonies from the English Chalk.

Material.

Stevns, Bryozoan Limestone — 9 specimens; Kagstrup — 6 specimens; Faxe —
2 specimens; Saltholm — 3 specimens; Thorslunde — 5 specimens; Herfolge,
Bryozoan Limestone — 3 specimens; Calcarenite — | specimen.

Remarks.

It is extremely doubtful whether the placing of the genus Ellisina in the family
Hincksinidae can be maintained, considering that this family, among other
things, is characterized by having endozooecial ovicells. Numerous Ellisina
species have hyperstomial ovicells, and realizing this, CANU and BASSLER (1933,
p. 18) set up a new genus, Ellisinidra, in which these species were grouped. In
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the Fossilium Catalogus (BASSLER, 1934, p. 102) this genus is referred to the
family Alderinidae, CANU and BASSLER 1927 (= Calloporidae NORMAN, 1903).
However, in the Treatise on Invertebrate Paleontology, Part G (1953, p. 160),
BASSLER has abolished Ellisinidra, and its species have been referred again to
Ellisina (Hincksinidae CANU and BASSLER). It seems to me that it would have
been preferable to have kept the original distinction and to have retained
Ellisinidra in the Calloporidae, the more so as there is undoubtedly a close
connexion between Ellisinidra and the genus Periporosella CANU and BASSLER,
the chief difference being the bifoliate form of the colony.

There can be no doubt that LEVINSEN’s species, Membranipora reticulata, is
identical with BRYDONE’s M. humiliata. VOIGT in his remarks on M. reticulata
(1930, p. 447) has also mentioned the close relationship between the two species.

Distribution.

Senonian: England: Trimingham; Germany: Riigen; Denmark: Mon, Alborg,
and Stevns.

Danian: Denmark : Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge,
and Klintholm.

17. Ellisina britannica (Brydone)
Plate 5, Fig. 4.

1910 Membranipora Britannica BRYDONE. Geol. Mag. Dec. V. Vol. VII, p. 76, PL 8,
Figs. 3-4.

1924 ?Callopora Britannica BRYDONE. VOIGT. Pal. Zeitschr. VI. 2, p. 195, Pl. VI, Figs. 6-8.

1925 Membranipora laximaculata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 340,
Pl. 3, Fig. 34.

1930 Ellisina laximaculata LEVINSEN. VOIGT. Leopoldina. VI, p. 446, Pl. 13, Fig. 1.

Description.

The zoarium is encrusting, with the zooecia in fairly regularly alternating
longitudinal rows. The zooecia are separated by fine, often almost invisible
furrows.

The size and shape of the zooecia are very variable; mostly the zooecia are
rounded-rhomboidal, but oblong-hexagonal zooecia also occur. Sometimes the
tapering proximal part wedges in between the two proximally adjacent zooecia.
The mural rim decreases in width towards the distal end. The opesium is
terminal, oval,” or rounded-rhomboidal, varying in size. One large and 2-4
smaller dietellae appear laterally.

The ovicells are hyperstomial, evenly convex with a semi-circular outline.
They are more numerous inn the Senonian than in the Danian material.

The avicularia are obliquely trapezoidal and are found on all zooecia except
those bearing ovicells. The pointed distal end of the avicularia turns obliquely
upwards and forwards; sometimes it is somewhat elongated and turns a little
downwards.
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Measurements.
Range Average
Bryozoam K2  coeessfior commme s s iamiob 0.52-0.62 mm. 0.59 mm.
Limestorie 12  csssssmsisssssnamnssamess 0.36-0.47 — 0.43 -
of HeefBlge ho:  ..cvswnioms s mmse sy s 0.36-0.55 - 0.48 —
and BG  acsnsmes i ais s 8 REae i 5es s 0.21-0.34 -~ 0.29 -
Saltholm. BOW o e 5 el e i e oot s oS 0.16 -
BOE i ans o 4 0 s 5 2ok 5 b Bdoin b & el B 0.21 -
Loy opas et sas et 5ok s o@e s 0.10 - 0.10 -
{21 R A 0.08-0.10 — 0.09 -
Faxe. B i oo it 2 50 1 e BB B 4 on S 0.47-0.73 mm. 0.59 mm.
e T 0.26-0.42 - 0.34 -~
BEOE Womoianes oo ot eoon 8ok sl 5 ki 0.36-0.57 - 047 -
1 ssmasasinss s s Sasi e s E5E b 0.21-0.36 — 0.27 -
BEORE o oot & 10w o o e e oo 3 smcko e 0.13 -
IOV soes siseinssass s mnms s e 0.21 -
TEGRE 50 oo s s 00 e el o e 2 0.13-0.16 - 0.15 -
VR 5 st S0 5 S0A05 B BOSais B Sshd & & 0.13-0.18 - 0.16 -
Stevns, BER et B  e l Ta Y e B 0.47-0.52 mm. 0.50 mm.
Kagstrap: 18]  sewsssvmsvesiswmmerinenss 0.31-0.36 — 033 -
B o rehater i 5 e S s a5 e P 0.36-0.47 - 042 -
T casss smms s s o apiies s wns 3 4 0.21-0.29 - 0.26 -
Mon. Lz sessewmsismyssmmsasssasyss 0.52-0.62 mm. 0.59 mm.
T2 s St ST o o0 s s G A0 0.31-0.47 - 0.41 -
RO swnsssma s s s vaae sy d 89s 55 0.44-0.52 - 0.50 -
DG it 5 oo 5 G 5 SR 0.26-0.39 - 0.33 -
BON' s rsams s 5@ e ¥ A S 55 558 0.21 - 0.21 -
DO aoeres b onitred's: s 512 5-iabeon o oo 0.23-0.26 — 0.25 -
Lay cxisspmzssmcismmasiaanass 0.26-0.29 - 0.27 -
DA using o om0 st ot o 5 0.13-0.16 - 0.15 -
HeMMOOT Tz  aosone dee v s mmm wdran & 3 esire o w 0.68-0.78 mm. 0.72 mm.
(GermEny) 12  sessemesose: baeat 15 sms s 0.31-0.47 - 0.38 -
B s ey r S TR B B 0.52-0.57 - 0.53 -
[0} oot don s S0 AT S e S 0.26-0.36 — 0.31 -
BOT sowm st aS et ih s Tl ST 20E 0.18-0.21 — 0.20 -
[OR o St e i an e R T S 0.21 - 0.21 -
LAYy woissmmsssssswapsssumss s 0.18-0.26 — 0.22 -
[GF e e Tt ST T2 0 0.10-0.18 - 0.15 -

The measurements show that the material from Herfolge, Saltholm, Faxe.
and Men has much the same zooecial and opesial dimensions, whereas the
specimens from Stevns and Kagstrup have smaller zooecia and opesia. The
fragment from Hemmoor in Germany (Maastrichtian), which was kindly sub-
mitted to me by Professor VoiGT, has considerably longer (but not wider)
zooecia.
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Material.

Stevns, Bryozoan Limestone — 4 specimens; Kagstrup — 7 specimens; Salt-
holm, Bryozoan Limestone — | specimen; Faxe — 6 specimens; Faxe II —
3 specimens; Herfolge, Bryozoan Limestone — 1 specimen; Herfolge, Cal-
carenite — 2 specimens.

Remarks.

Ellisina britannica (BRYDONE) belongs to a group of species, which can only
be distinguished with difficulty because of numerous common features and
great variation in size and shape. Ellisina praecursor (BRYDONE) (1929, p. 29,
Pl. IX, Fig. 16) (previously Membranipora britannica praecursor BR.), which
perhaps is identical with Reptoflustrella simplex D’ORBIGNY (1852, p. 571,
Pl. 731, Figs. 15-16), and Ellisina demissa (BRYDONE) (1916, p. 98, Pl. VI,
Fig. 5) also belong to this group. There can be no doubt that LEVINSEN’s
species, M. laximaculata belongs to this group, and I share BRYDONE’s view
(1936, p. 81) that M. laximaculata is identical with E. britannica “‘in its best
state.” The reason why VoiGT’s species, Callopora Britannica, from the Sub-
hersynian Santonian (1924, p. 195), has been queried in the list of synonymes,
is that VoIGT later (1949, p. 25) has come to doubt the justification of this
reference, but cannot make a final decision until more material has been
examined.

VoiGT (1930, p. 446) has stated in his remarks on E. laximaculata that the
Riigen material of this species has a zooecial length of about 0.90 mm.; but
as mentioned above, the length of the zooecia of the specimens from Mon is
only about 0.60 mm. It is possible that the German form with large zooecia
ought to be separated as a distinct species.

Distribution.
Senonian: England: Trimingham; Germany: Riigen, Liineburg, Gr.-Biilten (?);
Holland: Maastricht; Denmark: Men, Stevns, Alborg, Gudumlund.

Danian: Denmark: Stevns, Kagstrup, Faxe, Saltholm, Herfoelge, and Klint-
holm.

CALLOPORIDAE NORMAN, 1903
CALLOPORA GRAY, 1848

18. Callopora monocera (Marsson)
Plate 5, Figs. 5-6.

1887 Membranipora monocera MARssoN. Pal. Abh. IV. 1, p. 57, PL 5, Fig. 14.

1925 Membranipora monocera MARSSON. LEVINSEN. Vidensk. Selsk. Skr. 8 Ser. VII, 3,
p. 328.

1930 Membranipora monocera MARSSON. VoIGT. Lzopoldina. VI, p. 420, Pl. 4, Figs. 1-3.
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Description.

The zoarium forms frequently free, unilamellar, slightly curved plates, rarely
encrusting or vincularian. The zooecia are placed in alternating longitudinal
rows separated by distinct furrows. On the back of the zoarium the zooecia
are oblong-hexagonal, nearly bottle-shaped, very convex, separated by deep
furrows.

The zooecia are elongated, rounded-hexagonal, with tapering gymnocyst.
The opesium is oval or angularly oval, embedded and surrounded by a narrow,
ascending mural rim; on the outside of the rim, in the two distal corners, there
is a pair of circular traces of spines. The gymnocyst is convex; on this, im-
mediately below the opesium, there is a circular or semi-circular platform,
from which there is a tubular projection outwards or obliquely upwards. This
may be interpreted as either a vibraculum or perhaps an avicularium.

The ovicells are hyperstomial, convex, and very prominent; the scars of
ovicells are rounded rectangles.

Avicularia: see above.

Measurements. Range Average
Herfolge. ER ot e 60 54 £65599 0 £5558 9955 0.73-0.83 mm. 0.76 mm.
1z A S R B SR S A D 0.36-0.47 - 0.42 -
B0 oo e s b G B g 456 S B8 6 0.26-0.42 - 0.36 -
I8 = Lt disreEs RS R R A 0.21-0.26 - 0.23 -
Faxe, Vg simss sohis s s s v s auemn s 0.73-0.91 mm. 0.84 mm.
ThErsIile. T8 = . cowinwmes pachps o od by aubes 0.36-0.47 - 0.42 -
BB isanmes e s aiey paim s semas 0.36-0.47 - 0.42 -
2o A T 0.21-0.31 - 0.26 -
[O%  NSCHE) + 5osc s 2 mns i s o & 0.16-0.18 —
how { = Jivwanssmassmaes smmes 0.21 -
KEBSEEUD. Bz  conmnzamursobesumess wne o s 0.62-0.99 mm. 0.76 mm.
V&  ismcns sreatsamm s mai BA R 05 0.36-0.47 - 042 -
W s anmsismmsasmEgimBEE s me sy 0.36-0.47 - 0.42 -
10 oo v wam a5 sk ReE © s 0.23-0.31 - 0.25 -
o amepaames somesemsod s 0.16-0.18 — 0.17 -
BEER  nsim vrs a5 5 im0 9 el 20 21605 53 0.21-0.23 - 0.21
Mon. R 5 G 6 9655 i S AR BT 0.94-1.14 mm. 1.07 mm.
5 s peme e g Sk 4 S 55 0.57-0.65 - 0.61 -
BEE i srviesie s simammslit sieis d A o 0.52-0.60 — 0.57 -
b g s bl 5 SR 2 0E i 0.39-0.42 - 0.41 -
Riigen. Z o w5 (8 0.99-1.14 mm. 1.07 mm.
I, s sam s s A men S B 7 0.47-0.49 - 0.48 —
BB g i oin i 90 B0 0 B iokn e & 4 0.49 -
0] i it o S S 5 D 0.26 -
BON oo sam i g o 86 55 Sh s cnm g o 0.23 -

IOIE  cosimsmmision tomris s i Womsalis s 5.3 0.21 -
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The measurements show that the Senonian material from Men and Riigen
has longer and wider zooecia than the Danian specimens, and correspondingly
longer opesia. The measurements of ovicells cannot be compared directly, as
the values from Riigen are based on the measurements of one ovicell, while
the measurements of the Danian material were taken on scars of ovicells.
There does not seem to be appreciable variation in zooecial and opesial
dimensions within the Danian.

Material.

Danian: Stevns — 1 specimen; Kagstrup — 3 specimens; Faxe — 69 specimens;
Faxe II — 3 specimens; Faxe XI — 4 specimens; Herfolge — 2 specimens.

Remarks.

The specimens from Herfolge examined are vincularian with slender stems.
The other colonies from the Danian form curved plates which probably have
been joined to form tubular colonies.

The distal pair of spine-traces on the apertural rim has not been mentioned
in other descriptions of this species; it is presumably a feature characteristic of
the Danian specimens. Still, LEVINSEN states that on cylindrical stems there may
be three rather large traces of spines on the distal half of the mural rim.

Distribution.

Senonian: Germany: Riigen; Denmark: Men, Gudumlund, Stevns.
Danian: Germany: Erratic boulders from Kothen. Denmark: Stevns, Kag-

strup, Faxe, Saltholm, Herfolge, and Klintholm.

19. Callopora invigilata (Brydone)
Plate 6, Fig. 1, Plate 28, Fig. 1.

1910 Membranipora invigilata BRYpDoNE. Geol. Mag. Dec. V. Vol. VII, p. 76, PL. VIII,
Figs. 1-2.

1930 Membranipora (Callopora) invigilata BRYDONE. VoOIGT. Leopoldina. VI, p. 441,
Pl. 10, Figs. 4-6.

Description.

The zoarium is encrusting, unilamellar, with the zooecia placed in quincunx,
mutually free or separated along lateral rims by distinct furrows.

The zooecia are elliptical, with large, centrally placed opesia, and broad
mural rims, which slope evenly towards the opesia.

The ovicells are hyperstomial and globose, but rarely preserved; the scars
of ovicells are rounded-rectangular.

Of avicularia there are two types: frontal and interzooecial. The frontal
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avicularia (or vibracula?) are semi-circular, tubular prominences rising from
a semi-elliptical platform proximal to the opesium. The interzooecial avicularia
are long, sole-shaped, with a wide distal part and a narrow proximal part;
the latter type occurs only rarely in the Danian material.

Measurements. Range Average
Hetfolgts, LE oot W ot e uunda i ss 0.55-0.68 mm. 0.60 mm.
Faxe, 1B i s aom oo aes w0 e 0L S B 0.42-0.60 — 0.47 -
THorslufide: HO oo con b 05 bhe o6 5 S5604 856 0.31-0.44 - 0.39 -
BO i 6w o s 0 0 T A 17 s 0.23-0.36 - 0.29 -
ROV oo w6 s, i 5. i s v 8, 0.13-0.16 — 0.14 -
TORE  cnvin st s ot o6 25 a0 31655 0.18-0.31 - 0.23 -
Lay (Frontal) ..o qeeswos s sy se 0.10 -
@G L = ) esscpess oz 0.13 -
Lav (interzooestdl) .. we cosus 0.62 -
lav ( — Messensssmmes 0.26 -

BRYDONE (1910, p. 76) gives the following measurements of material from
Trimingham:

B2 oo 5005 5 55 85 e R 0.60-0.68 mm.
B  pramotsmmesewans it o sy an 0.36-0.40 —
RO o s i s 40 5 s N O 0.36-0.40 -
I 54500 084 508 Dot 00 05 06 KPP SY 0.24-0.28 -

It appears from these measurements that the Senonian specimens from
England have narrower zooecia than those from the Danian.

Material.

Thorslunde — 2 specimens; Faxe — | specimen; Herfolge — 13 specimens.

Distribution.

Senonian: England, Gravesend, Trimingham; Germany: Misburg, Riigen.
Danian: Denmark, perhaps all zones: Thorslunde, Faxe, Saltholm, Her-
folge, and Klintholm.

20. Callopora subcupolata n.sp.
Plate 5, Fig. 7.
Diagnosis.
Zoarium encrusting, consisting of elliptical or hexagonal zooecia in alternating
longitudinal rows. Opesium circular, placed centrally. Ovicells hyperstomial,

globular, embedded, with a slight carina. Tubular avicularia appear in pairs
above the opesium.

6
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Description.

The zoarium is encrusting, unilamellar, with the zooecia in alternating longi-
tudinal rows. The demarcation of the individual zooecia is difficult to observe
because of the placing of the avicularia (see below).

The shape of the zooecia is elliptical or rounded-hexagonal. The opesium
is mostly circular, placed centrally.

The ovicells are hyperstomial, embedded, globular, with a slight carina.
Laterally and distally they are surrounded by tubular avicularia.

Distally to the opesium there are two tubular avicularia (—or vibracula ?—)
with circular apertures. The avicularia together with those of the surrounding
zooecia form a circle of six tubes which are mutually connected by low ridges.

Measurements.
Range Average

Faxe. L o s nmine 5 mken s Seaee 39k 865 0.42 mm. 0.42 mm.
| R T B S P T T WA SN 0.34-0.36 - 0.35 -
BB s s som 5 s o G 5 5 e B E 0.16-0.21 - 0.17 -
[0 o orvnmds maoasos dube pemaryss 0.16-0.21 - 0.17 -
OV cowmes sm s v ees 26 e 5 5600 5 0.21-0.23 - 0.21 -
LB el e o i s, s wh sy i 0.21 - 0.21 -
LRV oo s w00 G s (0 3 6 VR 0.08-0.10 —
JED e @i o o i i s 0.10-0.13 -

Material.

Faxe — 8 specimens; Faxe XI — | specimen; Herfolge, Calcarenite — 1 specimen.

Holotype. Pl. 5, Fig. 7, Faxe, Bryozoan Limestone.

Remarks.

Callopora subcupolata n.sp. habitually bears a certain resemblance to Mem-
branipora cupolata BRYDONE (Geol. Mag. 1916, p. 242, Pl. X, Figs. 5-6) from
English Senonian. Apart from the deviation in stratigraphical distribution,
M. cupolata differs from C. subcupolata by having more irregularly arranged
zooecia, for which reason the tubular avicularia do not form circles as in the
Danian form. Furthermore, M. cupolata is characterized by having elongate
ovicells, which distally taper into a short spike.

Verticillate avicularia are also found in Callopora monilifera (D’ORBIGNY)
(Pal. Franc. Terr. Crét. Vol. 5, p. 577, Pl. 732, Figs. 6-9) from Santonian
deposits in France and Germany.

Distribution. Upper Danian: Faxe and Herfolge.
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21. Callopora lyra (v. Hagenow)
Plate 7, Fig. I.

1839 Cellepora tyra v. HAGENow. N. Jahrb. f. Min., p. 269, PlL. 1V, Fig. 8.

1851 Cellepora (Dermatopora) lyra v. HAGENow. Die Bryozoen der Maastrichter Kreide-
bildung, p. 98, Pl. XI, Fig. 2.

1887 (non) Membranipora lyra (v. HAGENOW). MaRrsson, Pal. Abh. IV. 1, p. 59, PL. V,
Fig. 17.

1892 Membranipora lyra (v. HAGENOW). HENNIG, Lunds Univ. Arsskr. XXVIIL, p. 14,
Pl. 1, Fig. 3.

1910 Membranipora dolium BrypoNe. Geol. Mag. Desc. V. Vol. VII, p. 146, PlL. X1V,
Figs. 4-6.

1925 Membranipora bispinosa LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII, 3, p. 308, PL. I,
Fig. 4.

1930 Membranipora (Callopora) lyra v. HAGENow. VoIGT, Leopoldina, VI, p. 436, Pl. 8,
Fig:. 1.

Description.

The zoarium is encrusting, with the zooecia in alternating longitudinal rows.

The zooecia are rounded-hexagonal, with a broad, well demarcated lyriform
rim round an angular-oval opesium.

The ovicells are hyperstomial, rounded-triangular, highly convex and pro-
minent with a humpy top part, slightly carinate in the middle. The scar of the
ovicell is rounded rectangular.

Of avicularia there are two types: (1) A pair of ring-shaped avicularia with
circular or oval areas in the upper part of the lyriform rim, off the distal
margin of the opesium; the rim is somewhat broader there than in the rest.
(2) Long, narrow interzooecial avicularia with a constricted middle part. On
the Danian material there are on the outer side of the rim—or in the furrow
outside it—, nearly in the middle of the zooecium, a pair of oval pores sur-
rounded by a narrow rim. A corresponding pair of pores occur on the posterior
part of the rim; these pores may be avicularia.

Measurements. Range Average

Faxe. Lz 0.42-0.52 mm. 0.48 mm.
le  ssmencsmass vowes K yEy 5 s s 0.36-0.52 - 042 -
ho ... . 0.21-0.31 - 0.26 -
I svamveisesses v inevse e 0.16-0.31 — 0.21 -
hov ottt 0.13-0.16 — 0.16
[0V  svsusimamen shos s uRnssEmIes 0.18-0.21 - 0.20 -
Lav, lav, width ................ 0.05 -

BRYDONE ho .. 0.35-0.51 mm. 0.45 mm.
[0 smasssssmeransaewes 25we o 0.28-0.43 - 0.36 —

Material. Faxe — 10 specimens; Faxe XI — | specimen.

6%
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Remarks.
The laterally and proximally placed pairs of pores on the Danian specimens
apparently do not occur on Senonian material of this species. HENNIG,
however, states that between the zooecia there are often small pores sur-
rounded by a rim. The narrow interzooecial avicularia have not been found
on the material from Faxe, but as such, according to VOIGT, are rare, the
cause may be that my material of this species is not sufficiently large. The
measurements made suggest that the zooecia .of the Faxe specimens are con-
siderably smaller than those in Senonian colonies. Unfortunately the species
is missing from LEVINSEN’s collection of types, so that it has not been possible
to investigate this problem in more detail.

It is conceivable that the Danian material of this species ought to be set up
as a subspecies of Callopora lyra. 1 have not, however, found it reasonable to
do so on the basis of the material examined.

Distribution.
Senonian: England: Hampshire (Lower Senonian). Bramford (Upper Seno-
nian). Germany: Misburg (Lower Senonian), Riigen. Holland: Maastricht.
Sweden: Quarnby.

Danian: Denmark: Faxe.

22. Callopora cf. C. lyraeformis Voigt
Plate 7, Fig. 2.

1887 Membranipora lyra MARSSON (non v. HAGENow). Pal. Abh. IV. 1, p. 59, PL. V,
Fig. 17.

1925 Membranipora oculata LEVINSEN (non D’ORBIGNY). Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p. 326, PL II, Figs. 20a-a;.

1925 Membranipora oculata var. [yra LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 327,
Pl. 11, Fig. 20d.

1930 Membranipora (Callopora) [yraeformis VoiGT. Leopoldina. VI, p. 439, PL. 8, Fig. 4.

Description.
The zoarium is encrusting or forms unilamellar, free, thin plates, with the
zooecia in alternating longitudinal rows. On the back of the colonies the
zooecia are hexagonal, with very prominent lateral corners, highly convex.
The zooecia are elliptical or hexagonal with greatly rounded angles, only
touching the adjoining zooecia along the middle of the lateral rims. The mural
rim falls off steeply towards the embedded opesium which is oblong-oval.
No ovicells have been observed on the Danian material examined. According
to VoIGT they are hyperstomial, small, and according to LEVINSEN they are
rather greatly convex, widest and most prominent in the middle.
Above each zooecium there are two quadrangular or triangular avicularia



85

(—or vibracula?—), the rims of which rise a little above the surrounding
zooecia, and which fill in the intervals between these. The alternating position
of the zooecia causes that each of these seems to be surrounded by six avi-
cularia. Each avicularium is provided with a pore, which in the typical C.
lyraeformis is comparatively large, rounded-triangular, while in the plate-
shaped Danian colonies it is small and circular.

Measurements. Range Average
Herfolge, LE  osmwmesspe s s s vms i 0.52-0.68 mm. 0.60 mm.
Steviis, Bryozodn Iz cc.sceciemssvsaeenas 0.36-0.42 - 0.39 ~
Limestone. BO  coewessmeeswpesaeans 0.36-0.47 - 0.44 -
I8  soeiepsbmscommosidy 0.23-0.31 - 0.28 -
L8N cnmiaas ome s i s 676004 6 0.10-0.16 — 0.13 -
LEE massmdins tos An s sdd atd 0.13-0.16 — 0.14 -
Riigen. B ot % 545 600 S5 ERT 515 6 5 0.57-0.62 mm. 0.60 mm.
1Z s o oo s i i 5 0.39-0.52 - 0.44 -
B0 cpsemmoeeimeess in mo 0.36-0.42 - 0.38 ~—
18 wamoms e s e pe s 0.21-0.31 - 0.23 -
LAS o oomw g ie mmo be @ et a5 0.10 - 0.10 -
MY  sswacsnmansneemeavs 0.10 = 0.10 —

The Danian material seems to have narrower zooecia, but longer and wider
opesia and larger avicularia than the examined specimen from Riigen. VoIGT
(1930, p. 439), however, gives the following measures in his description of
species, which is also based on material from Riigen: Lz: about 0.60 mm.,
I1z: 0.25-0.30 mm., ho: 0.50 mm., lo: 0.25 mm.

Material.

Stevns, Bryozoan Limestone — [ specimen (encrusting); Herfolge, Bryozoan
Limestone — 11 specimens (plates).

Remarks.

The above-mentioned variation in the shape and size of the avicularian pore,
as compared with the differences established by the measurements, and finally
the stratigraphical distribution of the species have given occasion for the
confer-statement.

From the Bryozoan Limestone in Stevns originates a single encrusting
colony, the avicularia of which are of the same size as those of the Herfolge
material, but the avicularian pore of which is of the same type as that of the
Senonian material.

Distribution.

Senonian: Germany: Riigen; Denmark: Men, Stevns, and Gudumlund.
Danian: Stevns, Faxe, Herfolge, and Klintholm.
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23. Callopora acuminella n.sp.

Plate 6, Figs. 2-3.
Diagnosis.

Zooarium encrusting. Mural rim with 14-20 traces of spines on small wartlike
processes. Ovicells wider than long, very convex, with a slight median carina.
Avicularia interzooecial or in regenerated zooecia, tapering lanceolately.

Description.

The zoarium is encrusting, unilamellar, with the zooecia in irregularly alter- -
nating longitudinal rows, separated by deep, narrow furrows.

The zooecia are varying in shape and size; rounded-hexagonal cells are the
commonest type, but also elliptical and subcircular zooecia occur. The opesium
is oval or angularly oval, embedded, placed distally, surrounded by a well-
defined, convex mural rim provided with 14-20 spinal traces in the form of
small wartlike processes with a circular pore at the top. The distal part of the
mural rim is cut off straight, very narrow and without traces of spines in the
middle. The gymnocyst is convex, as a rule decreases evenly in width prox-
imally, but may sometimes be wedged in tapering form between the proximally
situated zooecia. On a few zooecia the gymnocyst is very faintly developed.

The ovicells are hyperstomial, very convex with a slightly prominent carina,
wider than long. The scars of ovicells have a rounded-quadrangular shape;
they increase in width upwards and as a rule have straight upper and lower
margins and curved sides. In a few specimens the ovicells appear in large
numbers, but they are completely missing on the majority of the fragments
examined.

Avicularia are common; they have lanceolately tapering frontal and distal
parts and generally are interzooecial, the tapering posterior part being wedged
between the zooecia behind it. Sometimes they fill in the opesium of regenerated
zooecia. The opesium of the avicularium has a rounded posterior part and a
tapering anterior part; the rests of a pivot is seen in the middle of the opesium.

Measurements. Range Average

Heifolge, Bz ¥ o .oivviseomensmns s mnsaoms 0.47-0.62 mm. 0.56 mm.
IZ s gies soin v sonms s s § RaE s E A 0.31-0.52 - 0.39 -
17 L P 0.31-0.44 - 0.36 —
18 e s iaes s ¢ e s Siue s S e 0.21-0.26 - 0.23 -
BHOW 5 mrsus 5 s & s & o s e i o orsrs 0.16-0.18 - 0.16 -
16V  scamssainasnms s s smes a6 0.26-0.29 - 0.28 -
LAY s oan s srane mess S sig o5 wo 0.34-0.36 — 0.35 -
BN i iirsen i s o s e G 0.21-0.23 - 0.21 -

Faxe. LE  cosssnaessnmssms s onsssss 0.52-0.73 mm. 0.61 mm.
L s o o s S T e 0.36-0.47 - 0.41 -

PO s oo ok @ G Saa BEe 0.31-0.42 - 0.37 -
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{73 S RN e 0.21-0.29 - 0.24 -
ROV weswoperaosiymsss emans aws 0.16-0.21 - 0.18 -
1757, PRSP WIS 01 0.29-0.31 - 0.29 -
LaV cosssomssamesaneianms s 0.29-0.42 - 0.34 -
PAW coms st il ot 000 s sn oo 3 s 0.16-0.26 — 0.22 -

Material.

Faxe — 36 specimens; Saltholm — 2 specimens; Herfolge, Bryozoan Limestone —
S specimens.

Holotype. Plate 6, Fig. 2. Faxe, Bryozoan Limestone.
Paratype. Plate 6, Fig. 3. Faxe.

Remarks.

The trivial name is derived from acumen “‘sharp point™ with reference to the
tapering avicularia. Among the Senonian and Danian deposits there are a
number of species which i.a. are characterized by having a whorl of traces of
spines round the opesium. This, e.g., applies to the following Danian species:
Callopora impressa LEVINSEN (1925, p. 313, PL. 1, Fig. 8), C. coronata LEVINSEN
(1925, p. 311, PL 1, Fig. 5), C. munita MARSSON (1887, p. 58, PL. V, Fig. 15),
and C. woodwardi spinata VoiGT (1930, p. 442, Pl. 6, Figs. 5-6). C. impressa
may have as many as 20 traces of spines, but deviates from C. acuminella by
having rhombic-oval avicularia with the greatest width of opesium at the distal
end and by the distal part of the mural rim being curved. This evaluation is
based on LEVINSEN’s description and pictures, the species lacking in his collec-
tion. C. coronata may also have up to 20 traces of spines on wartlike processes
and a straight distal margin. It deviates from C. acuminella by having larger
zooecia (average 0.82 mm.) and by lacking avicularia. The shape of ovicell is
deviating, too, the length of ovicell being greater than the width. This species
is also missing from LEVINSEN’s collection, but VoIGT has kindly submitted a
specimen of C. coronata to me from an erratic block from H. Havighorst
near Hamburg (Pl. 6, Fig. 4). C. munita forms free, vincularian stems; round
the opesium there are 12-13 traces of spines; avicularia are rare. C. woodwardi
spinata has the same type of avicularium as C. acuminella, but only about 10
spines round the opesium.

Among Senonian forms with which C. acumniella has features in common,
prominence may be given to C. acuminata LEVINSEN (1925, p. 306, PL. I, Fig. 1),
C. vigintispinosa LEVINSEN (1925, p. 312, PL. 1, Fig. 6), C. securigera LEVINSEN
(1925, p. 313, PL 1, Fig. 7), C. capulus LEVINSEN (1925, p. 114, PIL. I, Fig. 9),
and C. magnispina LEVINSEN (1925, p. 317, PL. 1, Fig. 11). C. acuminata (which
according to VoIGT is identical with C. woodwardi pinquescens BRYDONE (1916,
p- 98)), has avicularia of the same type as C. acuminella, but only 7-8 indistinct
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traces of spines and narrow ovicells. C. vigintispinosa may have up to 20 traces
of spines, but a different shape of the avicularia, which is oblong-oval, slightly
tapering; the ovicells decrease in width downwards. C. securigera have 12-16
traces of spines, numerous avicularia, the anterior part of which is cut off
straight. C. capulus has about 20 traces of spines and convex hood-shaped
avicularia. C. magnispina mostly forms free colonies, rarely encrusting; it has
12 thick traces of spines and no avicularia.

Distribution.

Danian: Denmark: Kagstrup, Stevns, Faxe, Saltholm, Herfolge, and Klint-
holm.

24. Callopora rosenkrantzi n.sp.

Plate 6, Figs. 5-6.
Diagnosis.

A Callopora species with bilamellar, flabellate zoaria consisting of zooecia in
2-6 alternating longitudinal rows. Zooecia elongate hexagonal or rhombic, with
about 16 traces of spines on the rim, faintly developed gymnocyst and elongate
opesium with tapering proximal part. Regenerated zooecia with broad mural rim
and an oval opesium. Avicularia interzooecial, triangular, with 2-3 traces of
spines.

Description.

The zoarium forms free, bilamellar, flabellate stems with the zooecia in 2-6
alternating longitudinal rows, separated by narrow furrows or deep depressions.

The zooecia are elongate, rounded-hexagonal or rhombic. The gymnocyst
is faintly developed; the mural rim is narrow, rounded, set with a maximum of
16 traces of spines in the form of small knob-shaped processes with a circular
pore at the top. The spines are evenly distributed on the whole of the mural
rim; often there are only 10 or 12. The opesium is large, elongate, with an
evenly rounded anterior part and a tapering proximal part. Regenerated zooecia
are common in the anterior part of the colony. They are provided with a broad
mural rim round an oval or tapering opesium.

Ovicells have not been observed.

The avicularia are interzooecial, rather small, triangular, with 2-3 traces of
spines on the margin.

Measurements. Range Average
Faxe. LZ oo sarmneseens somis vame 0.57-1.04 mm. 0.71 mm.
B b o s i i s 45 ens 0.31-0.52 - 0.66 —

Boi © masawes vmeesam oe s pEan amnes 0.31-0.73 - 0.43 -
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BE o gosonpericoon o s m e 0 8 s i 0.21-0.26 - 0.25 -
ho (regenerated zooecia) ...... 0.16-0.26 - 0.22 -
lo ( - =) e werats 0.10-0.16 - 0.12 -
Ly w5som vy moss Gy s S8 ¥ 5 a0 5 0.16-0.21 -
AV« mmemn s sos 5 v ot 6w s @ 0.10-0.16 -

Material. Faxe — 4 specimens; Saltholm — 1 specimen.

Holotype. Plate 6, Fig. 5. Faxe, Bryozoan Limestone.
Paratype. Plate 6, Fig. 6. Faxe, Bryozoan Limestone.

Remarks.

The species is dedicated to A. ROSENKRANTZ, Professor of Geology at the
University of Copenhagen.

The bilamellar, flabellate form of colony and the regenerated zooecia are
also known within the genus of Stamenocella (see e.g. Pl. 9, Figs. 6-7). This
genus, however, is characterized by having a small, sessile, salient avicularium.
The features mentioned separates it from other known species within the genus
Callopora.

Distribution. Denmark: Upper Danian, Faxe and Saltholm.

25. Callopora stefniensis n.sp.
Plate 6, Figs. 7-8.
Diagnosis.
Zoarium encrusting or unilamellar. Zooecium with embedded opesium, 2-3 pairs

of apertural spines. Ovicell hyperstomial. Tapering avicularium with egg-shaped
opesium and concave lateral margins.

Description.

The zoarium is encrusting or forms free, unilamellar plates with the zooecia
in alternating longitudinal rows (quincunx), separated by narrow, but distinct
furrows. The back of the zoarium shows an uneven curved surface with steeply
ascending L-shaped transversal bands.

The zooecia are as a rule rounded-hexagonal. Sometimes, however, the
proximal part is depressed at an acute angle between two zooecia situated
below it. The surface of the gymnocyst falls off evenly towards the deeply
situated opesium. It is sometimes provided with two shallow longitudinal
furrows issuing from the proximal margin of the opesium and dividing it into
a convex central part and two embedded lateral sections. The mural rim
decreases in width towards the distal end; the outermost part of the rim is
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projecting, while the inner zone falls off steeply towards the opesium. On the
outer rim there are 2-3 pairs of traces of apertural spines, small wartlike
processes with circular pores. Two pairs of traces of spines placed distally to
the opesium are always present and distinct, whereas the third pair, which is
found laterally—nearly off the middle of the opesium—may be missing or be
faintly developed. The terminally placed opesium is deeply embedded, sub-
circular or rounded-trapezohedral, with the narrower part turned towards the
anterior end of the zooecium.

The ovicells are hyperstomial, embedded in the distal zooecium somewhat
wider than long.

The avicularia are placed interzooecially; they taper evenly towards the
rounded anterior end and are provided with an egg-shaped opesium. The middle
and frontal part of the lateral margins are provided with a band-shaped
process, which projects obliquely over the opesium.

Measurements. Range Average
Stevns. R | 5t 55 e s e Bk SR R 0.47-0.68 mm. 0.61 mm.
2 i w5 e e 6 e B 0.42-0.52 - 0.47 -
BB) (ot (ot 10 980 0o ks i Bar 0.21-0.31 - 0.26 -
100 samw vuwnsasme s BEs fas vE B 0.23-0.34 - 0.29 -
BOW  5ons B4 505 5 500 wele o0 4o 4 0.16 -
MOV & sicenoimeiss & sms i s s 0.21 -
LAY sivsenismui o9 9ar b vd @y b 0.42 -
B i aidien B S vEmE & e e 0.36 -

Material. Stevns, Bryozoan Limestone — 2 specimens.

Holotype. Pl. 6, Fig. 7. Stevns Klint, Bryozoan Limestone.

Remarks.

The trivial name is derived from Stefnia, the Latin name of Stevns.

C. stefniensis has a certain habitual similarity to M. calceolus LEVINSEN from
the Senonian White Chalk at Alborg, on Men, Stevns and Riigen (LEVINSEN,
1925, p. 334, PL. III, Figs. 28a-b); M. calceolus, however, is characterized by
having 8 traces of spines and an inner zone on the rim, which is radially
striated. The anterior part of the avicularium has concave lateral margins as
in C. stefniensis, but the anterior margin is obliquely ascending, which gives
the opesium a shape that reminds of the sole of a shoe. A similar avicularian
type is found in Membranipora mundesia BRYDONE (BRYDONE, 1930, p. 23,
Pl. V, Figs. 12-15) from the Senonian deposits of Trimingham in England,
but in that species the avicularia are of the same size as or larger than the
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zooecia, which are provided with 3-4 pairs of traces of spines. The species
mentioned thus seem to form a natural unit and perhaps ought to be united
in an independent genus.

Distribution. Denmark: Lower Danian, Stevns.

ALLANTOPORA LANG, 1914

26. Allantopora stomatoporoides Lang
Plate 7, Fig. 3.

1914 Allantopora stomatoporoides LaNG. Geol. Mag. Dec. VI. Vol. 1, p. 438, Pl. XXXIV.
Fig 2.
1930 Allantopora stomatoporoides LANG. VoiGT. Leopoldina. VI, p. 411, Pl. 2, Fig. 4.

Description.
The zoarium is encrusting, uniserial and ramified.

The zooecia are pyriform, convex, with a distally placed, oval or rounded-
quandrangular opesium. Round the opesium the frontal wall forms a termen
set with a maximum of 12 small circular dents after spines. Regenerated
zooecia occur.

The ovicells are hyperstomial, probably spherical, the scars of ovicells being
circular of subcircular.

Avicularia have not been observed.

Measurements.

Range Average
Faxe. L2 ivssvmprsprenegsvnsse s 0.52-0.62 mm. 0.58 mm.
[ e ohedmon T mins o TeowaSha SoFissd 0.42-0.47 - 0.44 —
O s nsdue dws s s bees vEmsE @ 8ew 0.16-0.21 - 0.18 -
TOF ot sosmercitnioh sinon st e s o i 0.10-0.16 — 0.13 -
BOV  sossenmpinssnens omns aem s 0.21-0.26 -
VB ot oo dsvromsstinis o 1 v b ot s i 0.26-0.29 -

Material. Faxe — 11 specimens.

Remarks.

Allantopora irregularis GaBs and HORN from the Vincentown Limesand in
New Jersey has the same shape of colony as the present species. It differs by
having larger zooecia and opesia (Lz: 0.8-0.9 mm., 1z: 0.4-0.6 mm., ho: 0.4~
0.45 mm., lo: 0.22-0.25 mm.), and by only having four or five pairs of large
pores from spines. The pores are provided with a circular rim. In CaNU and
BASSLER’s opinion (CANU and BASSLER, 1933, p. 24) the spines were hollow
in conformity with the spines in the recent Allantopora translucens HARMER.
Distribution. Danian, Faxe and Saltholm.
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MEMBRANIPORIDRA CANU AND BASSLER, 1917

27. Membraniporidra huckeana Voigt
Plate 7, Figs. 4-5.

1924 Membranipora Huckeana VoiGT. Pal. Zeitschr. VI. 1, p. 8, PlL. 1, Figs. 24-26.

1930 Membranipora (Membraniporidra) huckeana VoiGT. Leopoldina. VI, p. 427, PL. 5,
Fig. 6.

Description.

The zoarium is encrusting, unilamellar, with the zooecia arranged in irregular
quincunx and separated by fine furrows.

The zooecia are hexagonal, rounded. The opesium is large, circular, placed
at the distal end of the zooecium and surrounded by a very narrow, radially
striated rim. The outer part of the mural rim and the gymnocyst are markedly
convex (“inflated™).

The ovicells are hyperstomial. The scars of ovicell are rounded-quadrangular,
almost as wide as long.

Avicularia: According to VOIGT a prominent avicularian pore is sometimes
visible below the opesium.

Measurements. Range Average
Faxe, LE issscnnsainses s nads ke 0.30-0.34 mm. 0.32 mm.
Saltholm, B e e VT & R TS e 0.27-0.30 - 0.29 -
Herfolge. BB v S 6.0 AR s S Paise i 0.13-0.16 — 0.15 -
B v et e vy B AR 3 S 0.13-0.16 - 0.15 -
BN o i i o i e 8L . i 0.10 -
oy  cosmaviessvsiss v isem s vse e 0.16-0.21 -
Material.

Faxe — 34 specimens; Saltholm, Bryozoan Limestone — | specimen; Saltholm —
2 specimens; Herfolge, Bryozoan Limestone — 15 specimens.

Remarks.

In a single, well-preserved colony from Faxe (Pl. 7, Fig. 5) the zooecia differ
from the description above on the following points: (1) The radially striated
opesial rim is wider and more pronounced. (2) On the outer margin of this
rim there may be up to 6 distinct traces of spines. (3) The measures of the
zooecia are generally larger: Lz: 0.36-0.42 mm. (average 0.39 mm.), lz: 0.31-
0.36 mm. (0.33 mm.), diameter of opesium: 0.13-0.21 mm. (0.17 mm.). The
scars of ovicell are of the same shape and size as in the rest of the material.
The ovicells are rounded-triangular with a prominent, hump-shaped upper
region.
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Distribution.
Germany: Erratic Danian blocks at Kothen and Rosslau. Denmark: Upper
Danian: Faxe. Saltholm, Herfolge, and Klintholm.

28. Membraniporidra lacrymoporoides n.sp.
Plate 8, Fig. 1.

1886 Membranipora lacrymopora p’ORBIGNY. PERGENS and MEUNIER. Ann. Soc. Malac.
Belg. XXI, p. 238.

1925 Membranipora lacrymophora b’ ORBIGNY. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII.
3, p. 341, PL III, Fig. 35.

1930 Membranipora lacrymopora (D’ORBIGNY) [partim]. VoiGT. Leopoldina. VI, p. 429,
Pl. 10, Fig. 16.

Diagnosis.

Bilamellar, discoidal colonies, consisting of elongated, hexagonal zooecia with
large, oblong, proximally tapering opesia. Hyperstomial ovicells with semi-el-
liptical scars.

Description.
The zoarium forms free, bilamellar plates with the zooecia arranged in fairly
regular quincunx.

The zooecia are elongated, rounded-hexagonal, more or less unsymmetrical.
They are separated by faint depressions. The opesium occupies almost the
entire length of the zooecium. It is surrounded by a narrow, rounded rim
without traces of spines and has an elongated, rounded-angular form, often
tapering posteriorly.

The ovicells are hyperstomial. On the available specimens they are observable
only as semi-elliptical scars above the zooecium. Sometimes they occur in
large numbers on certain specimens, but the majority of the colony fragments
examined lack scars of ovicells.

Avicularia have not been observed.

Measurements. Range Average
Faxe, I#  oep i@ sgeiesss s5emsdas 0.68-1.20 mm. 0.94 mm.
Thorshutide, IZ . o uwm s e ae ab e o e 5@ 0.26-0.57 - 0.39 -
Salfhalin. BE o pems ons i semn S8058 8480 0.62-1.04 - 0.83 -
I8 vimmns mm o s 5 e a5 0.21-0.42 - 0.28 -
¥ cnvet B iaBats By e 0.10 -
69 cosmecesmsssesn saiieianss 0.16-0.21 -
Material.

Faxe — 123 specimens; Thorslunde — 15 specimens; Saltholm, Bryozoan Lime-
stone — 2 specimens.

Holotype. Pl. 8, Fig. |, Faxe, Bryozoan Limestone.
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Remarks.

The trivial name refers to the great similarity to Membraniporidra lacrymopora
D’ORBIGNY (Pal. Frang. Terr. Crét. V, p. 274, PL. 695, Figs. 1-3, 1852).

The two species differ as regards stratigraphical and regional distribution,
M. lacrymopora having been found exclusively in Senonian deposits in France,
while M. lacrymoporoides is known only from the Danian in Denmark. Further-
more, the scars of ovicells in the French species are longer than wide, while in
the Danish species they are nearly twice as wide as long. A corresponding
comparison between the shapes of opesia in the two species shows that the
opesium in M. lacrymopora (according to D’ORBIGNY’s drawing, Pl. 695,
Fig. 1) has a smoothly tapering proximal part, whereas the opesium in M.
lacrymoporoides shows a pronounced tapering in a proximal direction.

Distribution.

Danian: Kagstrup, Thorslunde, Faxe, Saltholm, and Klintholm.

29. Membraniporidra inermis (Levinsen)

Plate 7, Fig. 6.

1886 Eschara eurita PERGENS and MEUNIER (non D'ORBIGNY). Ann. Soc. Malac. Belg.
XXI, p. 234.

1925 Membranipora inermis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 345, PL. 1V,
Fig. 38.

1930 Membranipora (Membraniporidra) inermis LEVINSEN. VoIGT. Leopoldina. VI, p. 429,
Pl. 12, Fig. 5.

Description.

The zoarium forms free, bilamellar, dichotomous, thin, flabelliform plates
with a narrow base or stems with parallel lateral margins; the zooecia in
regularly alternating longitudinal rows (quincunx), separated by distinct, but
not deep depressions.

The zooecia are elongate, vase-shaped or rounded-hexagonal. The opesium
is placed in the anterior part of the zooecium; it is oblong-oval, sometimes
slightly constricted in front as a consequence of small dentiform processes
from the lateral margins. Sealed zooecia with oval pores in the olocyst may
occur.

The ovicells are hyperstomial, depressed, slightly convex.

Avicularia have not been observed.

Measurements.

Range Average
Faxe, Width of zoarium .............. 1.56-4.21 mm. 2.76 mm.
Saltholm, Lz iwvsieismssvmssovmesumaiasn 0.57-1.04 - 0.74 -
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Herfolge:, 12 ssvsamssssiswimssonnmasiss 0.31-0.52 - 0.39 -
BB | s oo b ke S 0.16-0.31 - 0.27 -
B e e miisl 6 SR B e 0.10-0.26 — 0.18 -
BORE  wnsmgo g Sy § asce b b b g s 0.16-0.21 -
I s dimens & et o hE £ AR AR 0.21-0.31 -

Material .

Faxe — 365 specimens; Faxe Il — 3 specimens; Faxe XI — 12 specimens; Salt-
holm — | specimen; Saltholm, Bryozoan Limestone — 2 specimens; Herfolge,
Bryozoan Limestone — 284 specimens; Herfolge, Calcarenite — 46 specimens.

Lectotype. Plate 1V, Fig. 38 (LEVINSEN, 1925). Type locality: Faxe.

Remarks.

PERGENS and MEUNIER referred their material of this species to Eschara eurita
D’ORBIGNY (1851, p. 174, Pl. 678, Figs. 16-18). According to CANuU (1900,
p. 411) E. eurita—now Euritina eurita—is known only from the French Turo-
nian. CANU furthermore states that the French form has smaller zooecia than
M. inermis.

Regarding shape of colonies and type of zooecia M. inermis reminds some-
what of Floridina voigti BASSLER, a similarity which is stressed by the small
dentiform processes from the margin of the zooecium in M. inermis. F. voigti
differs from the latter by having smaller zooecia (Lz: 0.47-0.61 mm., Iz: 0.29-
0.36 mm.) and by having a wide lip on the lower margin of the opesium.

Distribution.

Germany: Erratic blocks, Kothen and Rosslau. Denmark: Upper Danian,
Bryozoan Limestone: Faxe, Saltholm, Herfolge, and Klintholm.

PITHODELLA MARSSON, 1887

30. Pithodella cincta Marsson
Plate 8, Figs. 2-3.

1887 Pithodella cincta MarssoN. Pal. Abh. IV. 1, p. 53, PL. V, Fig. 7.

1925 Membranipora oculata var. cincta MARsSSON. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser.
VII. 3, p. 327, PL. 2, Figs. 20b—c.

1930 Pithodella cincta MARSSON. VoIGT. Leopoldina. VI, p. 444, Pl. 12, Figs. 21-24.

Description.
The zoarium forms free, quadrangular, hexagonal, or compressed, dichotomous
stems with the zooecia in regular quincunx.

The zooecia are elongate with an evenly rounded distal part and a wide,
plane gymnocyst. The mural rim is provided with two distinct traces of spines
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off the distal margin of the opesium. In a few specimens from Faxe and Stevns
there are 10 spinal traces on the mural rim. The opesium is terminal, oblong-
oval, deeply embedded. The gymnocyst is quadrangular, demarcated by
elevated rims, the distal one of which often projects over the posterior part of
the opesium.

Ovicells are of rare occurrence, in the material examined only as scars of
ovicells. They are hyperstomial, rounded, as a rule with the same length and
width.

Avicularia are found in large numbers on some specimens and are missing
on others. They are transverse, rounded-triangular, and placed in one of the
distal corners of the gymnocyst. The opesium is rounded-triangular or egg-
shaped. The tapering anterior part of the avicularium projects freely over the
surface of the gymnocyst.

Measurements.
Range Average
Herfolge, Width of zoarium .............. 0.83-1.30 mm. 0.98 mm.
Faxe. L2 aovns acsss ams o omes @ oo & s 0.73-0.88 - 0.82 -
I canes e o s S0 Meb GEE G4 0.31-0.42 - 0.37 -
 17o, R P S P e 0.31-0.42 - 0.37 -
R T R 0.16-0.26 — 022 -
6% mpaseeese BRsaceas saamt s 0.16 - 0.16 -
TRORE et st i A S g 58 0.16 - 0.16 —
| 75 T 0.10-0.13 - 0.i1 -
VRN ary s om0 i ) s AL s 0.18-0.21 - 0.20 -
Thorslunde, Width of zoarium .............. 0.62-1.25 mm. 0.89 mm.
SEHel, L cosseecaad dens e csemas 0.68-0.99 - 0.82 -
12 oo s it i S 55 3 0.34-042 - 0.36 -
Bl Labens S50 § 109N a8 Do 58 0.26-0.42 - 0.34 -
o 0.18-0.26 - 0.22 -
BBV s wansin s oms o aodid §A0 8 §460 54 0.10 -
TAN & vnm 0w » 5,500 5 » Baie b 0.16-0.18 -
Stevns, Width of zoarium .............. 0.62-1.30 mm. 0.92 mm.
Kagstrup., LZ ..cowciwvessomimsmssmeias 0.73-0.94 = 0.80 =
Vi s n s o 5 5.0 0 hsne 576 A5 £ 8 S 0.36-0.39 - 0.37 -
B s e s s b 5 5208 5 e 4 2 0.31-0.47 - 0.38 -
T6 w5 miais 5 5w e § 50 2 Bimia s e b 0.16-0.23 - 0.21 -
IOV s noie s e s sy s 3us s 440G E 15 0.16-0.21 - 0.18 -
BB syt s aave Y Be ® v N 5 A 0.18-0.21 - 0.19 -
Mon. Width of zoarium .............. 0.62 mm.
BB oo o s paranss g b s £ 6508 103 0.68-0.78 — 0.74 mm.
I8 o s s T e e & ¥ ar e 0.31-0.36 - 0.33 -
O i musios s wgss ws 34newie @ 0.31-0.36 - 0.33 -
[ 5 L T Ty g, 0.18-0.23 - 0.21 -
ROV & wrwrs s westie 56 wiis's s 55735 980 & vs 0.18-0.21 -

B ot n i b srne muasis [ e s [0 0.21-0.31 -
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The specimen from Meon examined has a narrower zoarium, smaller zooecia
and opesia, but larger—more especially wider—ovicells.

Material.

Stevns, Bryozoan Limestone — 126 specimens; Kagstrup — 234 specimens;
Thorslunde — 14 specimens; Faxe — 234 specimens; Faxe I — 8 specimens;
Faxe II — 1 specimen; Saltholm — 64 specimens; Sandy-limestone — 13 speci-
mens; Bryozoan Limestone — 22 specimens; Copenhagen, the South Harbour —
S specimens; Herfolge, Bryozoan Limestone — 70 specimens.

Remarks.

The two distinct spinal traces on the upper part of the mural rim seem to be
a characteristic feature of the Danian material. According to MARSSON the
specimens from Riigen have on the mural rim some granules set with fine pores
all over. LEVINSEN has pictured the two spinal traces in his figures (Plate II,
Fig. 20b-c), but does not mention them in the text.

As to the presence of avicularia the Danian material also differs from the
Senonian. At any rate neither MARSSON nor VOIGT mentions avicularia in their
Senonian specimens, and LEVINSEN’s description is based on material from
Faxe. It is probably the external form of the avicularia that caused LEVINSEN
to place P. cincta as a variety under Membranipora oculata (D’ORBIGNY) (now
Callopora lyraeformis VOIGT).

As mentioned in the description of the species, avicularia occur in large
numbers on some specimens, whereas they are completely absent on others.
A counting of specimens with and without avicularia shows the following
distribution:

Specimens Specimens
without with

avicularia avicularia
Stevns, Bryozoan Limestone ......... 117 9
Kagstrup, - e T 221 i3
Faxe, - =]  hassEmel 80 163
Saltholm, - = mwesimEav 17 5
Saltholm, 40 24
Herfolge, Bryozoan Limestone ......... 55 15

This survey shows that specimens without avicularia are absolutely dominant
in Lower Danian, while two thirds of the fragments from Faxe have avicularia;
as regards the Herfolge material about one fifth of the colonies examined has
avicularia.

It is possible that the Danian material of Pithodella cincta ought to be referred
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to another species deviating from the Senonian form as regards measures of
zoarium, zooecia, and ovicells, number of pores, and the occurrence of avi-
cularia. I have not, however, found it reasonable to make such a distinction
before I have had an opportunity of supplementary investigations of Senonian
material.

Distribution.

Senonian: Germany: Riigen; Holland: Maastricht; Denmark: Mon.
Danian: Sweden: Limhamn; Denmark : Stevns, Kagstrup, Thorslunde, Faxe,
Saltholm, Copenhagen, Herfolge, and Klintholm.

31. Pithodella bifoliata n.sp.
Plate 8, Figs. 4-7.

Diagnosis.

Zoarium bifoliate, with the zooecia in quincunx. The rim round the embedded,
oval opesium has a slanting inner zone and a narrow, elevated outer rim. Below
the opesium there is an embedded, rectangular gymnocystal area, delimited from
the outer rims of the adjoining opesia. Hyperstomial ovicells. Oval avicularia,
covering the gymnocystal area, common on some colonies, rare on others.

Description.
The zoarium forms free, bifoliate stems, with the zooecia in alternating longi-
tudinal rows (quincunx).

The zooecia are elongate. The mural rim, which is comparatively wide and
without traces of spines, slopes down towards the embedded opesium; the
outmost part of the rim forms a narrow, elevated edge. The opesium is terminal,
oblong-oval. Below this there is an embedded, rather rectangular area with
concave sides, the area being delimited by narrow, elevated edges, which
surround the adjoining oval opesia. Sometimes the concavity is so prominent
that the edges of the sides almost touch in the gymnocystal area. Medianly,
immediately below the distal margin of the area, there is a small, circular pore.
Calcified zooecia occur; they are provided with a small oval aperture in the
olocyst.

The ovicells are hyperstomial. Only scars of ovicells, the form of which is
rounded-quadrangular, with a greater width than length, have been found.

The avicularia are very variable as in Pithodella cincta MARSSON. On some
specimens they occur on each zooecium, on others they are completely missing.
The shape is oblong-oval, with a wide obliquely placed rim; the opesium is
oval or egg-shaped. The avicularium covers the whole of the embedded gymno-
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cystal area, and its posterior part is often elevated in relation to the rest.
Minor, rounded-triangular avicularia which cover only part of the embedded
area, have been observed on a few fragments.

M easurements.
Range Average
Herfolge,  Width of zoarium .............. 1.40-2.70 mm. 2.04 mm.
Saltholtn; 12 ssesviencsssismssisrmnaas 0.73-1.09 - 091 -
Faxe. BB s oo s s ol e S 80 O S 0.29-0.47 - 0.36 -
B0 it s 3ol RS A 5 0.29-0.44 - 0.37 -
BB s sonsanmes s B s v 2 8 0.16-0.29 - 0.20 -
BEON .. scms 6 s 5, S s AR e o 0.18-0.21 - 0.20 -
VO oo pmm mait a Sl 4 2 5 0 N S B 0.23-0.26 -~ 0.25 -
LAV v e oimen s imcn o miss aon v wisimm womim 0.21-0.26 - 0.25 -
Taw  wespnwssangswmss s sems s oo 0.10-0.21 - 0.14 -
Material.

Faxe — 62 specimens; Saltholm, Bryozoan Limestone — 7 specimens; Sandy-
limestone — 7 specimens; Saltholm, without specification — | specimen; Copen-
hagen, the South Harbour — 10 specimens: Herfolge, Bryozoan Limestone —
27 specimens.

Holotype. Pl. 8, Fig. 6. Bryozoan Limestone, Herfolge.

Remarks.

The trivial name refers to the bifoliate habit.

Pithodella bifoliata n.sp. differs from P. cincta MARSSON by having no traces
of spines on the mural rim, by having an elongate, embedded gymnocystal
area and large elliptical avicularia. In D’ORBIGNY (1952) there are some species
which—judging from the illustrations—bear a certain resemblance to the
present species. This applies, e.g., to Flustrella irregularis D’ORBIGNY (Pl. 698,
Figs. 8-11), Flustrella echinata ’ORBIGNY (Pl. 699, Figs. 10-13), and Flustrella
marginata D’ORBIGNY (Pl. 700, Figs. 7-9). As D’ORBIGNY’s drawings are very
schematic, it is difficult to decide what points of similarity and deviations exist
between the French Senonian species mentioned and the Danian species.

Avicularia were observed on only 20 of the specimens from Herfolge; on a
few of the fragments from Faxe and the South Harbour there are rounded-
triangular avicularia; on the other specimens avicularia are absent.

Distribution.

Upper Danian: Faxe, Saltholm, Copenhagen, Herfolge, and Klintholm.

T*



100

AMPHIBLESTRUM GRAY, 1848

32. Amphiblestrum elegans (v. Hagenow) and
Amphiblestrum elegans faxensis (Levinsen)
Plate 9, Figs. 1-5.

1851 Siphonella elegans (legend of plate S. gracilis) v. HAGENow. Bryozoen d. Maastrichter
Kreidebildung, p. 84, Pl. 6, Fig. 7.

1887 Membranipora elegans v. HAGENOow. MARssoN. Pal. Abh. IV. I, p. 59.

1925 Membranipora elegans (v. HAGENOw). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p- 338, PL III, Figs. 32a-b.

1925 Membranipora elegans faxensis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIIL. 3, p. 339.

1930 Amphiblestrum elegans (v. HAGENOwW). VoIGT. Leopoldina. VI, p. 448, Pl. 13, Figs.
13-16.

1. Description of Amphiblestrum elegans. (Pl. 9, fig. 1).

The zoarium forms slender, hollow stems with dichotomous ramification,
rarely encrusting. The zooecia in quincunx, separated by narrow furrows.

The zooecia are elongate, rhombic, or rounded-hexagonal. The opesium is
terminal, oblong-oval, covers half the length of the zooecium or more, and
half of its width.

The ovicells are hyperstomial, rounded, not particularly prominent, rare.

There is generally an avicularium above each zooecium. The commonest type
has an unsymmetric trapezohedral shape with a triangular opesium; but some-
times this type is replaced by long, tapering, obliquely projecting avicularia
with a trapezoid opesium.

2. Description of Amphiblestrum elegans faxensis. (Pl. 9, fig. 2).

The zoarium forms slender, hollow stems.

The external shape of the zooecia is like that of 4. elegans. The opesium is
embedded, angularly oval, with a straight cut-off posterior edge; it occupies
but one third or less of the zooecial length. The gymnocyst, which slopes evenly
down towards the opesium, is provided with two longitudinal furrows issuing
from the proximal corners of the opesium.

Only one avicularian type, which is unsymmetrically trapezoid with a
triangular opesium.

3. Description of untypical Amphiblestrum elegans material.

Besides A. elegans faxensis in its typical form there are within the Danian
some types which in certain respects are related to A. elegans, while in other
respects they show a mutual connexion with A4. elegans faxensis. They are
mutually distinguished by the form of colony.

a. Encrusting (PL. 9, Fig. 4).



101

The opesium has a straight posterior edge as in A. elegans faxensis, but is
longer than that of the latter, as it occupies about half of the zooecial length. The
gymnocyst is provided with two longitudinal furrows. Avicularia are found
only above a few zooecia. The shape is oval with a slight tapering towards the
distal end; the orientation follows the longitudinal direction of the zooecium.
The ovicells are hyperstomial, the scars of ovicells rounded-quadrangular with
the same length and width.

b. Free, curved, unilamellar plates (Pl. 9, Fig. 5).

The opesium has a rounded posterior edge as in A. elegans, but is shorter than
that of the latter, about half of the zooecial length. Gymnocystal longitudinal
. furrows ‘do not occur, or they. are only faintly developed. Avicularia occur
above some of the zooecia; they are oval with a slight tapering. Presumably
the zoaria have formed tubes enclosing some filamentous vegetable matter
(algae or the like).

c. Coarse, tubular colonies with great internal diameter (PI. 9, Fig. 3).

This type has rounded-quadrangular, embedded opesia with concave lateral
margins. The length of opesium is about half of the length of zooecium. The
zooecial rims are prominent. The gymnocyst is plane, widely triangular, evenly
sloping down towards the opesium. The avicularia are rhombic with a large
opesium; they occur on all zooecia.

Measurements.

The specimen from Maastricht has kindly been submitted to me by Professor
VOIGT.

Amphiblestrum elegans v. HAGENOW.

Range Average
Mon. Width of zoarium .............. 0.88 mm.
L1 e S g 0.65-0.78 — 0.71 mm.
1B osm e s o 0 mms vy s v wsne ¥ 0.36-0.42 — 0.38 -
ho ... . 0.31-0.36 - 0.35 -
lo:  sswer s mmm s s s g s suee s 0.21-0.23 - 0.22 -
Lav e 0.16 -
lay  wssmwisumairweis smETIaETE 0.10 -
Maastricht. Width of zoarium .............. 0.99 mm.
] [ Y 0.47-0.57 - 0.54 mm.
B  cismsisssisamssimasssEaas 0.26 - 0.26 -
ho ... 0.21-0.26 - 0.22 -
B  cin@icommsd st REGmailomasd 0.13-0.16 - 0.15 -
LI P 0.13-0.16 -

P 0.13 -
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Amphiblestrum elegans faxensis LEVINSEN.

Faxe, Width of zoarium .............. 0.88-1.30 mm. 1.03 mm.
Saltholm; B2 csswssvsesamussaessamesns 057-0.83 - 0.72 -
Thorslunde. 1z ... ... ... ... 0.36-0.52 — 042 -
HE  comwpssmsssmessslusemsisy 0.16-0.26 0.21 -
I8 s men wwn s e b s A 0.13-0.21 - 0.16 -
BB cnemyrsnasedie stk bysmsinn 0.21 -
BAY omome v mowne o 5 s s 6 om0 3 o £ 8 s 0.08-0.10 -
Stevns, Width of Zearium; «.. . 4w s vars s o ws 1.04 mm.
BiOZoatl DF . cos s 050 16 58 06 00 25 g s we 0.65-0.68 —
Limestone. 1Z . .owvsmwes s s s esammas o 0.36 -
HE  gocmoimas s @in oo b s 5obue 0.21-0.23 -
0.16 —

a. Encrusting zoarium.

Stevns, B2 b Bl S s sl o weains e o s 0.57-0.62 mm. 0.59 mm.
Kagsitup;, 12  sssessapssamsiimsssomiins 0.31-0.42 - 0.36 -
BEFOZOATE B0 .ovas v oo wosmme s mime s s s s 0.23-0.31 - 0.27 -
Litaestinti®: 10  saewesseesnensssdesnme e 0.18-0.26 — 0.21 -
hov ... 0.16 -
IOF  2oam e e e T AR 0.16 -
LAY  cnvevaasss e somms s smn o3 am 0.10-0.21 - 0.15 -
155 as P ST DR 5 R 8 B s 0.10 - 0.10 -

b. Unilamellar plates.

Faxe, B onmen ssme s e 5 sues & 516w s 5o 0.62-0.73 mm. 0.69 mm.
ThotshNde, 12 o vnnommmneomenconssas 0.36-0.42 -~ 0.39 -
Kagstrup,. HBO  cncssomesssessmes o sios 0.21-0.31 - 0.24 -
JO s » o oo s m s 0.16-0.23 - 0.18 -
LBV cvscsssmeriond 58 s o@ndvs 0.10 -
AV i 5w o s e s 0.08 -

c. Coarse, tubular stems with great internal diameter.

Herfalge, Lz  svaverssvssmessns 0.57-0.68 mm. 0.64 mm.
Bryozoan Limestone lz  ................. 0.38-0.46 - 042 -
and Calcarenite. he sisecizrsisssenss 0.27-0.30 - 0.28 -
18 e s v o a 0.23-0.27 - 0.26 -
LSt o520 am 8 5 h 5w A5s s 0.15-0.19 -
£, S 0.11 -
Material.

The material examined is distributed on types of colonies and localities as
follows:
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Amphiblestrum

elegans Encrusting Unilamellar Tubular

faxensis zoaria plates stems
Stevns, Bryozoan Limestone ... | 4 0 0
Kagstrup, - = ws | 1 | 0
Thorslunde, - - xed 0 0 3 0
Faxe, - - —p 29 0 9 0
Saltholm, - - 814 9 0 0 0
Saltholms sasssseremenses e sews 43 0 0 0
Herfolge,  Bryozoan Limestone ... 0 0 0 6
Herfalge, Caledrenite.cswwsosans 0 0 0 1
Remarks.

I think VoIGT is right when (1930, p. 449) considering Amphiblestrum elegans
as a group of closely related species rather than as a single species. The slender
material makes it unwarrantable to attempt a subdivision of this species in
the case of the Danian.

Distribution.

Senonian: Germany: Riigen; Holland: Maastricht; Denmark: Meon.
Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and
Klintholm.

STAMENOCELLA CANU AND BASSLER, 1917

33. Stamenocella pristis (Levinsen)
Plate 9, Fig. 6.

1925 Membranipora pristis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 324, Pl. VIII,
Fig. 3.
1930 Stamenocella pristis (LEVINSEN). VoI1GT. Leopoldina. VI, p. 450, Pl. 14, Fig. 5.

Description.

The zoarium forms free, compressed, bilamellar, flabellate stems, consisting
of 2-6 longitudinal rows of zooecia in quincunx; the zooecia are separated by
distinct furrows.

There are two types of zooecia: normal zooecia at the distal end of the
colony and radicular zooecia in the basal part of the zoarium. The normal
zooecia have an oblong-oval opesium surrounded by a narrow, rounded mural
rim. The gymnocyst is embedded in relation to the rest of the surface of the
zooecium, rectangular, narrow. On its posterior part there is a small circular
pore. The radicular zooecia are calcified, plane or slightly convex, perforated
in the middle by a round orifice.

The ovicells according to LEVINSEN are hyperstomial, small, with parallel
lateral margins. They have not been observed in the material examined here.

On the foremost part of the gymnocyst there is a prominent avicularium.
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The median avicularia are cylindrical, with a circular orifice; the lateral ones
are obliquely protracted with a rhombic orifice, while the avicularia placed
edgeways are compressed, projecting tooth-like.

Measurements. Range Average
Stevns, Width of zoarium .. . cessswessns 0.83-2.18 mm. 1.27 mm.
Faxe, B i ih s e B Gl v ki s e 0.42-0.57 - 0.51 -
SABOlN, Y2 ssessvees v Eees e 1 i 0.21-0.29 - 0.24 -
Herfolge. HIO! mions o wsns . wums w ssvnay o it o diice 0.16-0.26 - 0.20 -
16! scims ame #3505 5 BEE b Raw S §55 0.13-0.18 - 0.14 -
LAY oo s ves enmwn s ame 5 sws 5 v ew 0.08 -
Y 20w 0 800w 0 205 2 B A S B 0.08 -
Material.

Stevns, Bryozoan Limestone — | specimen; Thorslunde — 2 specimens; Faxe —
7 specimens; Faxe I — 1 specimen; Faxe XI — 2 specimens; Saltholm — 8 speci-
mens; Copenhagen, Sundkrogen — 3 specimens; Herfolge, Bryozoan Lime-
sone — 6 specimens.

Lectotype. LEVINSEN’s collection, Zoological Museum, Copenhagen.
Type locality. Faxe, Bryozoan Limestone.

Remarks.

S. pristis bears great resemblance to the American species Stamenocella oculata
ULricH and BASSLER from the Vincentown formation and Stamenocella mid-
wayanica CANU and BASSLER from Midwayan (Clayton limestone). S. oculata
has longer zooecia and opesia (Lz: 0.8 mm., Iz: 0.25 mm., ho: 0.4 mm.,
lo: 0.14 mm.), but smaller avicularia; the orifice of the radicular zooecia is
elliptical. The zooecia of S. midwayanica are of the same size as those of
S. pristis (Lz: 0.50 mm., 1z: 0.20 mm.), but the opesia are longer and narrower
(ho: 0.24-0.30 mm., lo: 0.10-0.12 mm.).

Distribution.

Danian: Germany: Erratic blocks at Kéthen; Sweden: Limhamn; Denmark:
Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copenhagen, Herfolge, and
Klintholm.

34. Stamenocella tumida Voigt
Plate 9, Fig. 7.

1930 Stamenocella tumida VoiGt. Leopoldina. VI, p. 450, Pl. 14, Fig. 10.

Description.
The zoarium forms free, slightly compressed, flabellate stems, consisting of
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2-6 longitudinal rows of zooecia placed in quincunx. The zooecia are separated
by narrow furrows.

On the specimens examined only radicular zooecia have been found. They
consist of an oval, convex anterior part with an oblong-oval orifice and a very
narrow, embedded gymnocyst which besides an avicularium is provided with
2-4 circular pores.

Ovicells have not been observed.

Most zooecia on the foremost part of the gymnocyst have a small avicula-
rium, which is tubular, slightly compressed, smoothly ascending in a distal
direction, with an elliptical opesium.

Measurements. Range Average

Herfolge. Width of zoarium .............. 1.04-1.66 mm. 1.35 mm.
LE  cesssmriinessmntssomsns v 0.78-0.88 — 0.82 -
VE  mosa oo b5 oo 5 0 000 8§ 6 SR & 4 0.31-0.34 - 0.33 -
BE coscommesssisamess wsass e 0.13-0.26 - 0.22 -
W  mritEIENEIITE IR Pea il TE 0.10-0.21 - 0.12 -
LGBV o st 65 ook 515 i v 6 5 s B 5 Bus 0.05 - 0.05 -
e I 0.05 - 0.05 -

Material. Herfolge, Bryozoan Limestone — 3 specimens.

Distribution.

Danian: Germany: Erratic blocks from Kothen. Denmark: Upper Danian,
Faxe and Herfolge.

FRURIONELLA CANU AND BASSLER, 1925

35. Frurionella daniensis n.sp.
Plate 9, Figs. 8-9.
Plate 10, Fig. 1.

Diagnosis.

A Frurionella with free, thick, compressed, dichotomous stems, consisting of
zooecia without marginal delimitation. Circular or subcircular opesia surrounded
by a circle of pores. Avicularia elliptical, frontal, with tubular cicatrix, or sole-
shaped, marginal.

Description.

The zoarium forms free, thick, compressed stems with dichotomous ramifica-
tion. The zooecia are without marginal delimitations; the opesia are placed in
quincunx.
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The frontal of the zooecium is convex, smooth. The opesium is circular or
subcircular, sometimes—in the outermost longitudinal rows —slightly crater-
like prominent, without mural rim. Round the opesium there is a circle of
pores, varying in size and shape. The most frequent number of pores is 8,
but sometimes two small pores are united to form an elongate slit. In the
circle of pores there is an avicularium which usually is placed proximally to
the opesium, but also may occur laterally to it.

Ovicells have not been observed.

There are two types of avicularia: (1) Frontal avicularia, which—as men-
tioned above—enter in the circle of pores round the opesia. These avicularia
are comparatively small, elliptical or tapering, with a central pivot placed
transversely. If the avicularium has been destroyed, there is in its place a
cicatrix, the size of which amounts to about half of that of the opesium. This
cicatrix sometimes forms a tubular process, which may have a circular or oval
aperture. (2) Marginal avicularia, which occur on the edges of the zoarium.
They are long, sole-shaped, with the pivot placed at the posterior end of the cell.

Measurements. Range Average
Herfolge. Width of zearium <.« sswsssiwise 1.98-3.74 mm. 2.70 mm.
B8 = 5% 58 2.5 @2 7 5 553 « § 5 EELRTS TGRS 0.16-0.18 - 0.16 -
I8  concsvsmnesmEasomRRiEmans 0.13-0.16 — 0.14 -
Longitudinal distance between
OPESId sesmnasmmeasmwnssmags 0.52-0.73 - 0.64 —
Transversal distance between
OPESIA s camuisnmersnmansmuns 0.42-0.57 - 0.50 -
Lav (frontal) .:.cocemvmisswnos 0.10 — 0.10 -
Ja € = ) cremsvssmmnai@nie 0.05-0.08 — 0.07 -
Lay (marginal) :sc:pomvssswass 0.31 - 0.31 -
lav (- e e Sl o 0.10-0.13 - 0.11 -
Material.

Herfolge, Bryozoan Limestone — 30 specimens; Calcarenite — 11 specimens.
Holotype. Pl. 9, Fig. 8. Herfolge, Bryozoan Limestone.
Paratypes. Pl. 9, Fig. 9, Pl. 10, Fig. 1. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name refers to the fact that this species so far is the only represent-
ative of the genus Frurionella within the Bryozoan fauna of the Danian.
Besides F. daniensis the genus includes three species, two of which, F. parvi-
pora CANU and BASSLER (1926, p. 35, PL. V, Figs. 6-18) and F. grandipora
CaANU and BASSLER (1926, p. 36, Pl. VI, Figs. 1-3) have been found at Coon
Creek in Tennessee (Maastrichtian), while the third, F. europaea VoicT (1951,
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p. 60, Pl. 9, Figs. 1-3) is known from Ilten near Hannover and Kunrade (Hol-
land), also from deposits belonging to the Maastrichtian. All the species have
thick, more or less compressed stems.

In both American species the frontal avicularium occurs in close connexion
with the opesium. In F. parvipora “this avicularium is large, salient, elliptical,
with a pivot; when destroyed it leaves a cicatrix larger than the opesium.”
F. parvipora has rather small, elliptical opesia (ho: 0.15-0.17 mm., lo: 0.15-
0.17 mm.), which are surrounded by a very thin mural rim. Below the opesium
there are two small median pores which may be united to form a slit-shaped
depression. F. grandipora has large opesia (ho: 0.20-0.25 mm., lo: 0.15-0.20
mm.), which also are surrounded by a thin mural rim. Below the opesium
there are two large median pores. By means of thin sections CANU and BASSLER
have been able to demonstrate the presence of hyperstomial ovicells in F. parvi-
pora,; they are buried in the thick cell wall and cannot be observed on the
frontal. Presumably a corresponding type of ovicell occurs in F. daniensis.

F. europaea VOIGT has subcylindrical stems about I mm. in width, with
8-10 rows of cells. The opesia are round or oval, with a diameter of 0.15-
0.25 mm. The distance between the opesia is 0.40-0.50 mm.

CANU and BASSLER by their careful examinations of F. parvipora have been
able to demonstrate the presence of elongate and pyriform opesia, narrowed
at the point of articulation of the opercular valve, which shows that this genus
belongs to the Malocostega in spite of its resemblance to the Ascophora.
Furthermore, longitudinal sections have substantiated that the median pores
between the opesia are not ascopores, as they do not appear in the sections.

With its thick olocyst and with zooecia without marginal delimitation this
genus occupies a place apart within the Malacostega (cf. VoigT, 1951, p. 61).
The habitual similarity to species like Porina cylindrica VoiGT and Pachythecella
anhaltina VOIGT invite investigations of the mutual relationship of Frurionella,
Porina, and Pachythecella.

Distribution. Denmark: Upper Danian, Herfelge and Klintholm.

DIVISION COILOSTEGA LEVINSEN, 1909

The frontal wall has within the covering membrane a generally depressed,
calcareous cover—the cryptocyst—surrounded by projecting margins, which
either reaches the proximal margin of the operculum or is only separated from
the latter by a small membranous portion. Lateral (parietal) muscles operating
the frontal membrane above the cryptocyst pass downward to the dorsal wall
distally to the cryptocyst by way of notches—opesiular intendations—at the
sides, or through special foramina on either side—opesiules. The distal end of
the polypide is more or less enclosed in a calcified polypide tube, when
opesiules are well developed.
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ONYCHOCELLIDAE JULLIEN, 1881
ONYCHOCELLA JULLIEN, 1882

36. Onychocella gimense (Brydone)
Plate 10, Fig. 2.

1925 Onychocella irregularis (v. HAGENOW) [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8.
Ser. VII. 3, p. 359.

1936 Rhagasostoma Gimense BRYDONE. Further Notes on Chalk Polyzoa. Part IlI, p. 75,
Pl. XXXVI, Figs. 10-12.

Description.

The zoarium is encrusting or forms unilamellar, free plates, with rather ir-
regularly arranged zooecia.

The zooecia are hexagonally or rhombically rounded, though often of
irregular shape. They are mutually demarcated by narrow prominent rims.
The cryptocyst is plane or convex. The opesium is terminal, wider than long,
almost rectangular, with a straight posterior edge and a slightly curved anterior
edge; its length is about one fourth of the cell length.

Ovicells have not been observed.

The onychocellaria are large, longer than the zooecia, falciform. The opesium
is small (its length corresponds to only one sixth of the onychocellarian length),
quadrangular, almost square; it is provided with a small median slit on the
proximal lip and two small dentiform processes on the distal lip.

Measurements. Range Average
Stevns, 1?3  soumairsnmmrse e ssmneses 0.52-0.65 mm. 0.58 mm.
BIJOZOEN 12 sosciwssmme s tms s s vieg 0.39-0.50 — 0.46 -
LIRestons:. HO:  swonessobes i somme b s 360 0.13-0.18 - 0.16 -
B! i S s 0§ e 0.16-0.23 - 0.19 -
LOH, sose9s@sset atomes oamdoy 0.68-0.83 — 0.74 -
POIE e sim e woms b msims b a9 9 553 0.31-0.34 - 0.33 -
Mon. A R P 0.57-0.62 mm. 0.59 mm.
[ smewiev s s 6 0 RGBS 0% 0.42-0.47 — 0.46 —
BB g s w5 doiy /5000 shns i 19 S 635 e 0.13-0.16 — 0.14 -
I8 snias Sove 4050 et § 5500 G 0.18-0.21 - 0.19 -
O w5 s o dems o 0 & 65 518 6 0.73-0.78 - 0.74 -
PO e 9800 a8 i B @ Srn) S8 85 0.31-0.34 - 0.32 -

Material. Danian: Stevns, Bryozoan Limestone — 13 specimens.

Remarks.

Onychocella gimense (BRYDONE) belongs to the group of closely related species
which VoicT (1930, p. 452) has united in the O. irregularis group. The typical
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O. irregularis (v. HAGENOW, 1839, p. 264, PL. 1V, Fig. 2) forms bilamellar,
dichotomous stems with 0.70-0.75 mm. long zooecia. LEVINSEN’s description
of O. irregularis (1925, p. 359) is based on bilamellar as well as discoidal and
encrusting colonies; but his collection of types only includes free plates and
encrusting specimens, which can all be referred to O. gimense. O. subirregularis
Voiet (1959, p. 28, PL. VII, Fig. 2) habitually bears a great resemblance to
0. gimense, with which it agrees as regards shape of colony and lengths of
zooecia and onychocellaria. The length of the opesium, however, is greater
in O. subirregularis (at least one third of the length of cell). This species
is furthermore characterized by having a large, oval opesium in the onycho-
cellarium.

Distribution.

Senonian: England: Trimingham; Denmark: Men.
Danian: Lower Danian: Stevns and Kagstrup.

37. Onychocella poulseni n.sp.
Plate 10, Fig. 3.

1925 Onychocella irregularis faxensis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 360,

PL 1V, Fig. 48.

1930 Onychocella irregularis faxensis LEVINSEN. VoIGT. Leopoldina. VI, p. 453, PL. 15,
Fig. 4.

Diagnosis.

An Onychocella species with tubular, slender zoaria, more rarely coarse, tubular
stems or free, multilamellar plates. The zooecium has a deeply embedded crypto-
cyst and a large rounded-quadrangular or subcircular opesium. The onychocellaria
are falciform with oval opesia.

Description.

The most frequent form of colony is slender, dichotomous tubular stems with
the zooecia placed in alternating longitudinal rows. More rarely there are
coarse tubular stems and free, uni- and multilamellar, lobate and curved plates
with irregularly arranged zooecia.

The zooecia are comparatively small, hexagonal or rhombically rounded,
sometimes oval. The cryptocyst is deeply embedded, plane or falling off
slightly towards the opesium, which is rounded-quadrangular, sometimes al-
most circular. The length of the opesium as a rule is greater than one third of
the length of the zooecium.

Ovicells are rare; they form small roof-like processes above the opesia.

The onychocellaria are falciform, longer than the zooecia, with an oval,
deep-seated opesium, the length of which varies between one fourth and one
third of that of the onychocellarium.
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Measurements. Range Average
Tubular. Widthief Zoarium v : « we v v s aw 0.94-1.60 mm. 1.26 mm.

L. 5 hoomls s i ms S e s S s 0.47-0.57 - 0.53 -

12 cismsiswssamuiaemussmunen 0.42-0.53 - 047 -

BB = 2oore 05 s G 5 S ot acie 0.18-0.26 - 0.22 -

I8  csemsssmsiwpessswas pwas pe 0.16-0.26 - 0.20 -

LIBTL 5w v e 8 5 et ot 1 .o 6 s 0.57-0.73 - 0.68 -

[OM! oo ssmeresnsnesbm ey mames s 0.23-0.26 - 0.25 -
Disgoidal. LZ  ..cmesasssoess s s s s 0.47-0.57 mm. 0.52 mm.

L5 heamesnis analnaaiones i o s o 0.42-0.52 - 0.47 -

RO  soamssncessms s ewEs s EGs iE 0.18-0.26 - 0.22 -

BOU  dicnson s mvs o wnminen s omes 0.18-0.26 - 0.21 -

L0 5 06eas i 080 8am s ims 0.62-0.73 - 0.69 -

PO oysn s e s gt dne s drinr mas 0.21-0.26 - 0.25 -

Coarse, Slender,
Material. Discoidal tubular tubular
specimens  specimens  specimens

Stevns, Bryozoan Limestone ............ 14
Faxe, — e T T T 34 16
Faxe XI, - — aSiHE R e 2
Thorslunde, — — e 9 2
Saltholm, —_ T 2 2
Saltholm,  Sandy-limestone ................ 2
Herfolge, Bryozoan Limestone ............ 212
Herfolge, Calearenite .....vvcuwmevnmnssws 14

Holotype. Pl. 10, Fig. 3. Herfolge, Bryozoan Limestone.

Remarks.

The species is dedicated to CHR. POULSEN, Ph.D., Professor of Paleontology
at the University of Copenhagen.

As appears from the list of synonyms, LEVINSEN and VOIGT have considered
this species as a variety of Onychocella irregularis v. HAGENOW. This form is,
however, characterized by having bilamellar stems with 0.70-0.75 mm. long
zooecia. O. gimense BRYDONE (= O. irregularis V. HAGENOW in LEVINSEN,
1925, p. 359) also has longer zooecia (Lz: 0.52-0.65 mm.) and longer onycho-
cellaria (Lon: 0.73-0.78 mm.). The opesium of the onychocellarium in O.
gimense is small and quadrangular (about one sixth of the onychocellarian
length), while in O. poulseni it is rather large and oval (between one fourth and
one third of the length of the onychocellarium). O. poulseni differs from
0. gimense in other respects as well; thus as regards the shape of the colonies,
which in O. gimense are encrusting or unilamellar-discoidal; furthermore, as



111

regards the shape and size of the opesium, as this in O. gimense is almost
rectangular and comparatively small, whereas O. poulseni has a subcircular,
comparatively large opesium.

Distribution.

Danian: Germany: Erratic Danian blocks at Kothen. Denmark: In Lower
Danian mainly as discoidal, multilamellar colonies, in Upper Danian with
tubular zoaria. Localities: Stevns, Kagstrup, Faxe, Thorslunde, Saltholm,
Herfolge, and Klintholm.

38. Onychocella ravni n.sp.
Plate 11, Figs. 1-3.

Diagnosis.

An Onychocella species with a free, unilamellar, discoidal zoarium, hexagonal
or rhombic zooecia with embedded cryptocyst and rectangular or subcircular
opesium. Onychocellarium rounded, tapering with a large, widely oval or sub-
circular opesium with a median slit on the proximal margin.

Description.

The zoarium forms free, unilamellar, curved plates with the zooecia in fairly
regular longitudinal rows. The back of the zoarium has an uneven undulate
surface with prominent transversal furrows.

The shape of the zooecia is very variable, with hexagonal and rhombic cells
as the commonest type. The margins of the zooecia meet in narrow, projecting
edges, which surround the embedded, plane or slightly sloping cryptocyst.
The opesium varies in shape between subcircular and rounded-rectangular,
with the latter type as the more frequent one; the proximal rim often medianly
has a slight convexity.

In some of the zooecia the distal margin forms a small, slightly convex
roof-like process, below which there is a small chamber only open towards
the opesium. It has not been possible to decide whether such processes re-
present remnants of ovicells.

The onychocellaria are nearly as long as the zooecia and rather wide. The
posterior half has straight or concave lateral margins and a straight edge. The
anterior part has convex, evenly tapering lateral margins, which meet in a
rounded, acute angle. The opesium is large, widely oval or subcircular, em-
bedded; the proximal margin is provided with a short slit.
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Measurements. Range Average
Herfolge, T 5 00 008 G0 B SN e s 0.62-0.88 mm. 0.73 mm.
Faxe. 12 comsmns s mmess ap s sess sean 0.57-0.73 - 0.63 -
HO t08 96t 4900946 @ A6 s g 0.21-0.26 - 0.23 -
| T I T Ty 0.26-0.36 — 0.29 -
LOH cvdvvge o smds 16050 D bem s swass 0.47-0.78 - 0.64 —
VO ovn s mmme i avos b o aime 5w § 3554 0.31-0.47 - 0.40 -
Material.

Faxe — 8 specimens; Herfolge, Bryozoan Limestone — 21 specimens; Calcare-
nite — 2 specimens.

Holotype. Pl. 11, Fig. 1. Herfolge, Bryozoan Limestone.
Paratype. Pl. 11, Fig. 2. Herfolge, Bryozoan Limestone.

Remarks.

Onychocella ravni is dedicated to the memory of the late Dr. J. P. J. Ravn
(1866-1951) in admiration of his valuable contributions to the elucidation of
the stratigraphy and paleontology of the Danish cretaceous deposits.

The characteristic onychocellarium gives O. ravni a place apart within the
genus Onychocella.

Distribution.

Denmark: Upper Danian, Bryozoan Limestone: Faxe, Herfolge, and Klint-
holm.

39. Onychocella elongata Levinsen
Plate 10, Figs. 4-5.

1925 Onychocella elongata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 359, PL. 1V, fig.47.

Description.

The zoarium forms free, unilamellar, convex plates, which seem to originate
from the cover of algal filaments or the like or from hollow stems. The zooecia
are placed in alternating longitudinal rows. The back of the zoarium is provided
with narrow longitudinal furrows. The areas between these furrows are divided
into elongate parts by transversal, rounded crests.

The zooecia are hexagonal with a slightly embedded cryptocyst. The opesium
is placed terminally, quadrangularly rounded.



113

The ovicells form a convex, slightly projecting roof-like process above the
opesia.

The onychocellaria have an elongate, tapering oval form. The opesium is
deeply embedded, oval, with a tapering posterior end.

Measurements.
Range Average
Faxe, L o5 wimen o 9o & 3 5ide & 500085 & G b 4 0.52-0.62 mm. 0.60 mm.
BICEEBITR. J2  oiwims s mwmm o movnn s 5 wmon s 0.34-0.52 - 0.39 -
N0 wonmens sms s ome s wme s wames 0.16-0.23 - 0.21 -
BOE o mimiones o cthinionst i chin e st P 4 0.16-0.24 - 0.19 -
ORI, 5 00 s 556 1 508 56e s b e s 0.57-0.70 - 0.64 -
VOfE: g s sovmm g g, & vt 2o wsiowa s 0.23-0.26 - 0.25 -
Material.

Thorslunde — 14 specimens; Faxe — 22 specimens; Faxe Il — 2 specimens;
Herfolge, Bryozoan Limestone — 53 specimens.

Lectotype.
In LEVINSEN’s collection in the Zoological Museum of Copenhagen; Faxe,
Bryozoan Limestone.

Remarks.

According to LEVINSEN’s description of the species O. elongata is known only
from Senonian White Chalk of Men. All specimens of this species in the type
collection of the Zoological Museum of Copenhagen, however, are marked
Faxe.

Distribution.
Upper Danian, Bryozoan Limestone: Kagstrup, Thorslunde, Faxe, Herfolge,
and Klintholm.

40. Onychocella columella n.sp.
Plate 10, Figs. 7-8.
1925 Rhagasostoma Nysti (v. HAGENOW) [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser.
VIL 3, p. 370.

1930 Onychocella auriculata (MARSSON) [partim]. VoiGT. Leopoldina. VI, p. 459, PL. 16,
Fig. 18.

Diagnosis.
An Onychocella species with hexagonal to octagonal stems, consisting of hexa-
gonal zooecia in alternating longitudinal rows, interzooecial onychocellaria and

8
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kenozooecia, the latter mainly in the bifurcation area. The opesium of the zooecia
is small, semi-elliptical, with opesiular indentations and a broad proximal lip.
The onychocellarium is evenly tapering with an embedded oval opesium.

Description.

The colonies form hexagonal to octogonal stems with dichotomous ramification
and with the zooecia placed in fairly regular longitudinal rows. The irregularities
are due partly to the onychocellaria, partly to the presencc of kenozooecia.
The zooecia are separated by narrow, but distinct furrows.

The zooecia are hexagonal with a rounded anterior margin and a straight
posterior margin; the form, for that matter, is rather varying, in some specimens
being spatulate, with a wide anterior part and a narrow proximal part, in
others with the posterior part being as wide as or wider than the anterior part
of the zooecium. The cryptocyst sometimes slopes steeply down to the deeply
embedded opesium, the margins of the zooecia thus forming ridges between
the zooecia with the separating furrow placed on the tops of these ridges. In
other cases the opesium is only slightly embedded and the cryptocyst is con-
sequently almost plane. The opesium is rather small, semi-elliptical with a
straight posterior margin, which is placed above the middle of the zooecium.
On well-preserved specimens two notches are seen, opesiular indentations, in
the corners between the lateral and posterior margins, so that the posterior
margin forms a slightly projecting lip.

Ovicells have been found on one fragment only. They form highly convex,
rooflike processes above the opesia so that these are almost covered.

Onychocellaria mostly occur between the zooecia, only rarely above these
or in regenerated zooecia. They are rounded in the rear and in front they
taper into a long tip with projecting lateral rims. In the middle of the onycho-
cellarium there is a depression in the anterior part of which the oval opesium
is placed.

Kenozooecia occur partly separately, partly in groups at the bases of the
ramifications. They have an irregular, often pentagonal or hexagonal rounded
form and are each provided with a median circular pore.

Measurements.
Range Average
Herfolge. Width of zoarium ......... 1.14-1.25 mm. 1.18 mm.
Stevns, Faxe. - - . 0.68-1.00 — 0.81 -
Stevns, Faxe, LZ  ccovemmme s oimwe s o 0.42-0.47 - 0.44 -
Herfolge. Iz sesmsseesasssnney e 0.29-0.39 - 0.33 -
ho ... .. 0.10-0.13 - 0.11 -
VO s s v o6 5s wen 0.10-0.13 - 0.11 -
Lon ................... 0.23-0.31 - 0.26 -

MON. o ameass i sas SEms § a8 0.13-0.16 - 0.15 -
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Material.

Stevns, Bryozoan Limestone — 577 specimens; Kagstrup — 503 specimens;
Thorslunde — 12 specimens; Faxe — 236 specimens; Saltholm — 37 specimens;
Herfolge, Bryozoan Limestone — 107 specimens, Calcarenite — 7 specimens.

Holotype. Pl. 10, Fig. 7. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the columnar zoarium.

The Danian material of Onychocella (Rhagasostoma) nysti (v. HAGENOW) in
LEVINSEN (1925, p. 370) is referred to O. columella n.sp. The Danian specimens
in LEVINSEN’s type collection of the Zoological Museum of Copenhagen is in
perfect agreement with O. columella, which differs from the Senonian species,
O. nysti, by having larger zooecia (Lz: 0.42-0.47 mm. as against 0.31-0.36 mm.
in O. nysti) and evenly tapering onychocellaria. In O. nysti the posterior half
of the onychocellarium is oblong-oval, while the anterior part is very tapering
(see Plate 10, Fig. 6).

VoiGT (1930, p. 459) in his comments on Onychocella auriculata MARSSON
has called attention to the fact that the Danian material of this species does
not agree with MARSSON’s illustration (1887, Pl. VI, Fig. 13), the Danian
specimens having coarser, cylindrical stems with greater regularity of the
position of the zooecia. Furthermore, the onychocellaria in typical O. auriculata
are projecting hornlike and often placed above the zooecia, while in the Danian
material they are embedded and generally occur intercellularly. On this basis
I have found it justifiable to refer the Danian material of O. awuriculata to
0. columella, a point of view which is, indeed, supported by VoicT’s illustra-
tions (1930, Pl. 16, Figs. 17-18).

Distribution.

Danian: Germany: Erratic Danian blocks at Anhalt. Denmark: Especially
frequent in Lower Danian. Localities: Stevns, Kagstrup, Thorslunde, Faxe,
Saltholm, Herfolge, and Klintholm.

FLORIDINA JULLIEN, 1881

41. Floridina gothica (d’Orbigny)
Plate 11, Fig. 4.

1851 Vincularia gothica b’ORBIGNY. Pal. Frang. Terr. Crét. V, p. 68, Pl. 654, Fics. 13-16.

1887 Vincularia gothica D’ORBIGNY. MARSsON. Pal. Abh. IV. 1, p. 65.

1900 Floridina gothica (D’ORBIGNY). CANu. Bull. Soc. Geol. France. 3’ Sér. XXVIII,
p. 406.

1923 Floridina gothica (0’ORBIGNY). VoiGT. Medd. Dansk Geol. Foren. Vol. 6. No. 20,
p: 7, PL 1, Fig. 8.

1930 Floridina gothica (D°’ORBIGNY). VOIGT. Leopoldina. VI, p. 468, Pl. 21, Figs. 7-10.

/*
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Description.

The colonies consist of slender, prismatic, hexagonal stems with dichotomous
ramification and the zooecia in alternating longitudinal rows, separated by
slight, almost invisible furrows.

The zooecia are elongated, hexagonal, with almost straight marginal lines,
a rounded anterior part and a straight posterior line. The cryptocyst is plane
or slightly embedded. The opercular portion of the opesium is small, rounded-
trapezohedral, with the broadest edge directed forward. In the opesiular region
there are two large circular opesiules, separated from the opercular portion
by a union of the opesial processes; a development like this is seen only on
very well-preserved fragments. Normally the union is broken so that a tri-
foliate opesium appears, rests of the union forming small dentate processes
from the lateral and proximal rim of the opesium. Sometimes the lateral teeth
are more prominent than the proximal ones, which makes the opesium octa-
gonal in shape.

Ovicells are rare. On the material examined they only appear in the form
of cup-shaped depressions above and in connexion with the opesium.

Onychocellaria have not been observed in my material. They have been
observed by VoIGT on Senonian specimens and pictured (1930, Pl. 21, Fig. 9),
but not described. They seem to be larger than the zooecia.

Measurements. Range Average
Stevns, Width of ZOArtum ... o s smssneosa 0.47-0.73 mm. 0.61 mm.
Kagsttip, Lz  ceosswsssssemensionsssiiss 0.47-0.57 -~ 0.52 -
S T Z T P 0.21-0.31 - 0.25 -
ho (opercular portion) ........ 0.10-0.23 - 0.17 -
lo ( - ) wmdvad s 0.08-0.13 - 0.12 -
RO o5 avois » wieins 55 1008NE & WiEesh 0 3065 B 0.10 -
R e i e & SR £ et & edE ¥ 4090 4 & 0:13 -
Material.

Stevns, Bryozoan Limestone — 58 specimens; Kagstrup — 37 specimens.

Remarks.

The Danian specimens seem to be slenderer than the Senonian colonies of
this species. Perhaps they belong to an independent species or subspecies. In
VoIGT’s opinion (1930, p. 468) the trivial name gothica covers several species
with vincularian stems as common features.

Distribution.

Senonian: France: Meudon; Germany: Riigen. Presumably also occurring in
Danish White Chalk.
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Danian: Germany: Erratic Danian blocks in Anhalt. Denmark: Mainly
Lower Danian, Stevns and Kagstrup; furthermore Faxe and Saltholm.

42. Floridina tubulosa Voigt
Plate 11, Fig. 5.

1923 Floridina tubulosa Voigt. Medd. Dansk Geol. Foren. Vol. 6. No. 20, p. 7, PL 1,
Figs. 6-7.
1930 Floridina tubulosa VoiGT. Leopoldina. VI, p. 469, PL. 21, Fig. 2.

Description.

The zoarium forms hollow cylindrical or slightly infundibular stems with
dichotomous ramification. The zooecia occur in alternating longitudinal rows,
separated by narrow furrows.

The zooecia are hexagonal. The cryptocyst is plane or slightly sloping. The
opesium is large, widely oval or rounded-triangular. The anterior part of the
lateral zooecial rims is provided with a pair of symmetrical dentiform opesial
processes. On well-preserved fragments there is a broad, low lip on the proximal
margin of the opesium.

Ovicells have only been observed in the shape of rounded scars above the
opesia. Their length and width are approximately the same.

Onychocellaria are rare. They are hexagonal, larger than the zooecia, have
a trapezoid base, a large, widely oval opesium, and an evenly rounded anterior
end.

Measurements.

Range . Average
Kagstrup, Width of zoarium .............. 0.83-1.14 mm. 0.99 mm.
Stevns. BT o o i s 0o, St o S s 0.42-0.57 - 0.48 -
BE it S T o i 0.21-0.36 - 0.27 -
ROt ot g Gty g SR B ST el s 0.13-0.29 - 0.21 -
BBl oo i st b o o Baas it b o 0.13-0.21 - 0.16 —
ROV  waussusrinisvs iy igyess 0.13-0.16 -
HONTE owcims i mmsi - noms P i oo 0.16-0.18 —
Faxe. Width of zoarium .............. 1.04-1.35 mm. 1.14 mm.
i R TR e R I T 0.42-0.57 - 0.49 -
18] e i ot e i A s 0.26-0.47 - 0.34 -
BO s sz is e s e s egney ias 0.21-0.26 - 0.24 -
I e 7 oo o 25 SO 0.16-0.31 - 0.20 -
VoIGT, N e i B e B ok B e 0.45-0.54 mm.
YO pu T 18 s swessenet s pessamares was 0.37-0.50 -
B i waeet ok st s b Bt S e 0.22-0.37 -
I8 cswssvawssossisnees govengews 0.17-0.21 -
OB G oo 51 o 8 T35 SR 0.63-0.65 -

VOM. oo s bms & 85008 SRE S E BT 5 T 0.29-0.36 -
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Material.

Stevns, Bryozoan Limestone — 34 specimens; Kagstrup — 74 specimens; Thors-
lunde — 1 specimen; Faxe — 61 specimens; Faxe Il — | specimen.

Distribution.

Danian: Germany: Erratic blocks in Anhalt; Denmark : Mainly Lower Danian:
Stevns, Kagstrup; furthermore Thorslunde, Faxe, and Saltholm.

43. Floridina voigti Bassler
Plate 12, Fig. 1.

1930 Floridina bifoliata VoiT. Leopoldina. VI, p. 468, PI. 20, Figs. 6-8.
1936 Floridina voigti BASsLER. Journ. Wash. Acad. Sci. Vol. 26, No. 26, p. 161.

Description.
The zoarium forms thin, bifoliate plates with the zooecia in quincunx, sepa:
rated by narrow, but distinct furrows.

The zooecia are oblong-hexagonal. The mural rim is in the posterior zooecial
part separated from the convex, slightly sloping cryptocyst by two longitudinal
furrows issuing from the proximal corners of the aperture. Sometimes the
proximal part is tapering and wedges in between the two zooecia situated
below. The opesium is trapezohedral or rounded-triangular, slightly trifoliate
because of two dentiform opesial processes from the anterior part of the mural
rim. The posterior margin of the opesium is provided with a broad low lip.

Ovicells have only been observed as depressions with triangularly rounded
outlines above a few opesia.

Avicularia have not been observed.

Measurements. Range Average
Klintholm, Lz ....... ... ... ... ... ..c.... 0.47-0.68 mm. 0.53 mm.
Herfolge, [ s Gemss S 5 B ST &R T S 0.29-0.36 - 0.34 -
Saltholm RO waos s vumie s wane s a5 wavw g s 0.13-0.23 - 0.18 -

6 mampneye i sel IR R D T8 Bdi 0.13-0.23 - 0.17 -
Material.
Saltholm — 4 specimens; Klintholm — 1 specimen; Herfolge, Bryozoan Lime-

stone - 11 specimens.

Remarks.

BASSLER (1936, p. 161) suggested the specific name of Floridina voigti instead
of F. bifoliata, as this name has been preoccupied by Floridina bifoliata CANU
and BASSLER (1920, p. 221), a Tertiary species from Mississippi.
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Floridina voigti in form of colonies and type of zooecia bears a certain
resemblance to Membraniporidra inermis (LEVINSEN). The latter species,
however, has larger zooecia (Lz: 0.51-1.04 mm., lz: 0.31-0.52 mm.) and has
no lip on the lower margin of the opesium. It has also certain features in
common with Floridina levinseni n.sp.; see below p. 126.

Distribution.

Danien: Germany: Erratic Danian blocks near Ko&then. Denmark: Upper
Danian: Faxe, Saltholm, Klintholm, and Herfolge.

44. Floridina brydonei Voigt
Plate 12, Figs. 5-6.

1930 Floridina Brydonei Vo1GT. Leopoldina. VI, p. 469, PI. 20, Fig. 9.

Description.

The zoarium is encrusting or forms free, unilamellar plates, with the zooecia
placed in quincunx, separated by narrow, slightly elevated bands. The backs
of the plates consist of imbricate, rhombic scales with undulate and rugged
margins.

The zooecia are large, especially wide, generally hexagonal. Sometimes there
are pentagonal zooecia, the tapering posterior end of which wedges in between
two proximal zooecia. The posterior half of the cryptocyst is elevated, convex,
while the area below the opesium is plane, embedded, on a level with the
opesium. This is rounded-trapezohedral or triangular, as a rule with opesiular
indentations in the shape of semi-circular bulges from the proximal corners,
the outline thus being trifoliate. The fertile zooecia have larger opesia than
the sterile ones.

The ovicells appear as a greater convexity of the cryptocyst of the distal zooe-
cium so that above the opesium there appears a convex roof-like process with a
curved anterior margin, which laterally passes smoothly into the lateral rim
of the zooecium. The opesium, as mentioned above, is larger, particularly
wider, than the opesia of the zooecia which have no ovicells.

Onychocellaria have not been observed.

Measurements. Range Average

Herfolge. L2 scsmmsioslis Rspsio b 0.57-0.62 mm. 0.60 mm.

Free, unilamellar. 12  sssisessssamsiss 0.47-0.62 — 0.57 -
DOl  awnTEm sl Ao 0.18-0.26 - 0.22 -
& scssmmassmessne 0.21-0.26 - 0.25 -

lo (fertile zooecium). 0.31 - 0.31 -
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Encrusting. LZ  sesmnasmpng s 0.62-0.68 mm. 0.64 mm.
T 0.42-0.52 - 0.46 -
BE s oR s E 0.18-0.21 - 0.20 -
| P S g S 0.21 - 0.21 -
lo (fertile zooecium).  0.26 - 0.26 —

Vo16T, 1930, p. 469. Lz u.ivnsiswsiswss 0.75 mm.
B i s s 5 3 danin d 0.60 —

Material.

Herfolge, Bryozoan Limestone: Unilamellar plates—62 specimens; encrusting —
6 specimens.

Distribution.

Germany: Erratic Danian blocks near Kothen. Denmark: Upper Danian,
Herfolge and Klintholm.

45. Floridina impar Voigt

Plate 12, Fig. 7.
Plate 13, Fig. 1.

1923 Floridina impar Voi1GT. Medd. Dansk Geol. Foren. Vol. 6. No. 20, p. 4, PI. 1, Figs. 1-2.
1925 Memtranipora velamen dentata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 344.
1930 Floridina impar Vo1GT. Leopoldina. VI, p. 471, PL. 20, Fig. 16.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by narrow, almost invisible furrows.

The zooecia are elongated, generally rounded-hexagonal, but pentagonal,
proximally tapering zooecia also occur. The posterior part of the cryptocyst
is convex, on a level with the frontal, while the area behind the opesium is
plane, slightly embedded. The shape of the opesium varies between pro-
nouncedly trifoliate and rounded-triangular. In the former case the opesiular
indentations form semi-circular bulges from the proximal corners of the
opesium. The posterior margin of the opesium curves inward and the lateral
rims are provided with a pair of dentate processes. Broken zooecia have a
characteristic oblong-oval opesium with an unevenly undulate margin.

In the material examined ovicells have only been observed as cup-shaped
depressions above a few opesia.

The onychocellaria are as a rule larger than the zooecia; they are oval with
a smoothly tapering anterior end, little prominent, mostly slightly embedded.
The opesium varies in size; its shape is semi-circular or trifoliate.
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Range Average

Hetfolge; Caleatenite: Lz  .iswsivaivesnmpss 0.62-0.78 mm. 0.65 mm.

12 caedismes o guose 0.47-0.57 - 0.52 -

HO'  cavasssasusssssans s 0.16-0.26 - 0.18 -

16 s s e v s 0.16-0.26 - 0.19 -
Stevns, Kagstrup, L7 szmesssseshmmeis 0.42-0.52 mm. 0.48 mm.
Faxe, Herfolge, | P, 0.26-0.42 - 0.35 -
Bryozoan Limestene. Ho  ...cciesmnianmess 0.10-0.26 - 0.18 —

I8 asseus e seammes 0.10-0.23 - 0.17 -
VoiGT, 1923, p. 4. BB o' gs awies x wsin s 0.38-0.45 mm.

12, sseet avmnEa b aws vu 0.30-0.38 -

{5 [ 0.10-0.16 -

0 issevsemasssmass 0.09-0.12 -

LOB, issascssmeviamasy 0.54-0.60 -

Io#, .inmcsmmeseemess 0.30-0.41 -

The measurements show that the colonies from the Calcarenite of Herfolge
have larger zooecia than the other Danian material.

Material.

Stevns, Bryozoan Limestone — 11 specimens; Kagstrup — 8 specimens; Faxe —
23 specimens; Faxe Il — 15 specimens; Faxe XI — 12 specimens; Herfolge,
Bryozoan Limestone — 5 specimens, Calcarenite — 3 specimens.

Remarks.

Membranipora velamen dentata LEVINSEN has also been referred to this species.
An examination of the material in LEVINSEN’s type collection has shown that
this reference is justifiable.

Distribution.

Danian: Germany: Erratic Danian blocks near Kothen. Sweden: Limhamn.
Denmark: Stevns, Kagstrup, Faxe, Saltholm, Herfolge, and Klintholm.

46. Floridina scutata (Levinsen)
Plate 11, Fig. 8.

1925 Membranipora scutata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 345, PL. 1V,

Fig. 39.

1930 Floridina scutata LEVINSEN. VoIGT. Leopoldina. VI, p. 470, PL. 20, Figs. 1-2.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which some-
times have an imbricate position, and which are separated by narrow, but
distinct furrows.
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The zooecia are small, oval, or angularly oval, with a straight posterior line
or with a tapering posterior part. The outermost part of the mural rim is
narrow, prominent. The posterior part of the cryptocyst is convex, while the
area behind the opesium is embedded, plane, on a level with the opesium.
This is terminal, trifoliate; the opesiular indentations forms semi-circular bulges
from the proximal corners of the opesium, and above these the mural rim is
provided with a pair of small, dentate processes.

The ovicells form convex roof-like processes above the individual opesia
and pass smoothly into the cryptocyst of the distal zooecium.

Onychocellaria have not been observed.

Measurements.

Range Average
Faxe. BEE0 o sy s BT o B e s R 0.36-0.47 mm. 0.40 mm.
1Z0 e s s e o mE s 0.26-0.36 — 029 -
BOY = i oo i i g A o S LS 0.10-0.16 - 0.11 -
10! i snsae 5 s e o B e s e 0.08-0.13 - 0.11 -
TOV  ne wpvecioioonie s oniarsm s gpmsgo e o604 0.21 -
loy wviswssssissmassnsesanasd 0.21 -
Thorshmde, s La  «:wwa s s s smenswwss o5 a0 0.31-0.36 mm. 0.35 mm.
Herfolge. 2, o come o8 e g s A T 2 0.21-0.31 - 0.25 -
RO cusmm s vasme s swes saes s e 0.10-0.13 - 0.10 -
I e sioas e okt 0.08-0.10 — 0.09 -
Mon. TR, s e s sy o omoh 4 g o) 8 0.34-0.36 mm. 0.35 mm.
12 susman s vese 5 S S e 8 0.21-0.29 - 0.25 -
HO. oo iomuin o oy m iy 5 ssvsiier g o 430 0.08-0.10 - 0.09 -
MO oss v s nim 5 3an 5 pioed § e 0 % 0.08-0.10 - 0.09 -
Material.

Thorslunde — 5 specimens; Faxe — 8 specimens; Faxe II — 6 specimens; Faxe XI
— 2 specimens; Saltholm — | specimen; Herfolge, Bryozoan Limestone — 37
specimens.

Neotype. Pl. 11, Fig. 8. Faxe, Bryozoan Limestone.

Remarks.

Floridina scutata (LEVINSEN) bears great resemblance to the American species
F. subscutata CANU and BASSLER from the Vincentown formation (1933, p. 34,
PL 7, Fig. 1). CANU and BASSLER ““do not identify the two species as the same,
because the Danish author did not note the onychocellarium. Our specific
name recalls the close specific affinity.”



Distribution.

Senonian: Holland: Maastricht. Germany: Riigen. Denmark: Men, Stevns.
Danian: Apparently only Upper Danian: Kagstrup, Thorslunde, Faxe, Salt-
holm, Herfolge, and Klintholm.

47. Floridina trifolioides n.sp.

Plate 13, Figs. 2-4.
Diagnosis.

A Floridina species with unilamellar, discoidal zoaria consisting of large trans-
verse zooecia in quincunx. The opesium distinctly trifoliate, with large circular
indentations, a curved posterior edge and lateral teeth immediately above the
indentations. Fertile zooecia with larger opesia than sterile ones and with a
convex, roof-like, slight process. No onychocellaria.

Description.

The zoarium forms free, unilamellar, sinuous plates with the zooecia in more
or less regular quincunx and separated by narrow, but distinct furrows. The
back of the colony consists of imbricate, rhombic scales.

The zooecia are comparatively large, hexagonal, transverse. Sometimes the
zooecial width is equal to or greater than the length. The posterior part of the
wide cryptocyst is projecting, convex, whereas the area below the opesium is
plane or concave, sloping smoothly towards the embedded opesium. Some-
times the cryptocyst is provided with two oblique longitudinal furrows issuing
from the opesiular indentations. The opesium is distinctly trifoliate. The
opesiular indentations form large circular bulges from the proximal corners.
These are directed obliquely backwards, the posterior margin of the opesium
between the indentations thus obtaining the shape of a wide, curved, lip-like
process. The trifoliate outline is further set off by two lateral teeth on the
lateral margins of the opesium immediately above the opesiular indentations.

The fertile zooecia are characterized by having larger opesia than the sterile
ones. Furthermore there is above the opesium a convex, roof-like, slight
process.

Onychocellaria have not been observed.

Measurements.

Range Average
Herfolge, BE scomsasnmanemss 0.52-0.68 mm. 0.59 mm.
Bryozoan Limestone 1z = «.icssssssvevves 0.44-0.62 - 0.55 -
and Calcarenite. heE sosmmsenrssmst e 0.16-0.26 - 0.20 -
Klintholm. I0  sesdgsnsamsssass 0.18-0.26 - 0.23 -

lo (fertile zooecium). 0.31 -
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Material.

Herfolge, Bryozoan Limestone — 166 specimens; Herfolge, Calcarenite — 21
specimens; Klintholm — 4 specimens.

Holotype. Pl. 13, Fig. 3. Herfolge, Bryozoan Limestone.
Paratypes. Pl. 13, Figs. 2 and 4. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name refers to the trifoliate opesium.

Among the cretaceous Floridina species unilamellar, free plates also occur
in Floridina canui BRYDONE (1913, p. 249, PL. VIII, Figs. 10-11) and F. assimilis
LEvVINSEN (1925, p. 347, PL. 1V, Fig. 41), which are known from Senonian
deposits, and from F. brydonei (see p. 119). In F. brydonei the back of the
colony consists of rhombic, imbricate scales, as in F. trifolioides. Another
feature common to them is the larger opesia in fertile zooecia. F. brydonei
differs from F. trifolioides by having a rounded-trapezohedral or triangular
opesium.

F. canui is, among other things, characterized by having rounded-hexagonal
onychocellaria with small semi-circular opesia. As in F. trifolioides the opesium
is distinctly trifoliate, but narrower (lo: 0.15-0.19 mm.), and the posterior rim
between the opesiular indentations is provided with a narrow tooth, which
nearly touches the lateral teeth; the opercular portion of the opesium is not
much larger than the opesiular region, while in F. trifolioides it is larger and
particularly broader than this. F. canui BRYDONE is identical with F. trifolium
VoiGt (1923, p. 5, PL. 1, Fig. 3). In his description of the species VOIGT states
that F. trifolium is found in the Danian at Herfolge, although rarely, whereas
it is frequent in the White Chalk on Riigen. In his paper from 1930 (p. 470)
VoiGT established the identity of F. trifolium and F. canui. At the same time
the stratigraphical distribution of the species was restricted to the Senonian
(Riigen, Denmark, and Trimingham). There is a possibility that the specimens
from Herfolge referred to F. trifolium belong to F. trifolioides.

Floridina assimilis LEVINSEN is characterized by chiefly having dichotomous,
tubular zoaria. The zooecia are relatively narrow, and on well-preserved
colonies 5 traces of spines are seen on the rim above the opesium.

Distribution. Denmark: Upper Danian: Herfolge and Klintholm.

48. Floridina pulchella (Kade)
Plate 11, Figs. 6-7.

1852 Siphonella pulchella Kape. Die losen Versteinerungen des Schanzenberges bei
Meseritz, p. 28, PIL. 1, Fig. 17.
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1923 Floridina variabilis Vo1GT. Pal. Zeitschr. VI. 1, p. 8, Pl. 1, Figs. 22-23.

1923 Floridina variabilis VoigT. Medd. Dansk Geol. Foren. Vol. 6. No. 20, p. 6, PL I,
Figs. 4-5.

1925 Thalamoporella impressipora faxensis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII.
3, ps 373.

1930 Floridina variabilis VoiGT. Leopoldina. VI, p. 469, Pl. 21, Fig. 1.

Description.

The zoarium forms hollow, cylindrical or slightly infundibular stems with
dichotomous ramification and the zooecia placed in alternating longitudinal
rOWS.

The zooecia are hexagonal; anteriorly the mural rim is wide, rounded:
posteriorly it passes smoothly into the plane or slightly sloping cryptocyst. The
opesiular indentations are embedded, large and oval, anteriorly separated from
the semi-elliptical transverse opercular portion of the opesium by the union
of the opesial processes. If this bridge above the opesiules is broken, the shape
of the opesium is trifoliate. Calcified zooecia are common; they are provided
with a more or less convex olocyst with a median depression or pore.

Ovicells are not common. They form convex roof-like processes, which
almost cover the opesia; the strongly curved anterior margin passes laterally
into the lateral rims of the zooecium.

Onychocellaria have been observed only on a few fragments. They are larger
than the surrounding zooecia, oval, with a wide, oval opesium, above which
there is a rounded, roof-like process.

Measurements. Range Average

Herfolge.  Width of zoarium .............. 0.83-1.25 mm. 1.08 mm.
L2 o aregod e v By 0w d 4 8w 4 0.47-0.57 - 0.51 -
|- SRR N — 0.26-0.36 — 0.31 -
Bo  corswviissesssatnag e paa 0.16 - 0.16 —
(o NI TNA—— 0.16 - 0.16 -
ho  (opercular portion) ........ 0.05 - 0.05 -
lo ( - = Jewssmnns 0.10-0.13 - 0.10 -
TN, w6 e e e 300 s 5 55 6 o 0.68 -
PO e om0 sk e sminois o 4 0.42 -

Faxe, Width of ZOATIUL ... s covewisin s s 1.04-1.30 mm. 1.09 mm.

Saltholm, L2 cssssusvinssasssssmeitias 0.47-0.73 - 0.55 -
B s s s R SRR S 0.23-0.31 - 0.28 -
ho  (opercular portion) ........ 0.05-0.08 - 0.06 -
lo ( - B Yoo o o 0.10-0.13 — 0.11 -

Material.

Thorslunde — 3 specimens; Faxe — 7 specimens; Faxe Il — 11 specimens; Salt-
holm, Bryozoan Limestone — 1 specimen; Saltholm — 5 specimens; Copen-
hagen, the South Harbour — 2 specimens; Herfolge, Bryozoan Limestone —
125 specimens.
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Remarks.

Floridina pulchella (KADE) habitually bears great resemblance to F. tubulosa
VoiGT. This especially applies to the specimens without union of the opesial
processes so that the opesium is trifoliate. The opesium, however, is larger in
F. tubulosa than in F. pulchella (ho: 0.21-0.26 mm. as against 0.16 mm.).

Distribution.

Germany: Erratic Danian blocks at Anhalt. Denmark: Upper Danian: Kag-
strup, Thorslunde, Faxe, Saltholm, Copenhagen, Herfolge, and Klintholm.

49. Floridina levinseni n.sp.
Plate 12, Figs. 2-4.

Diagnosis.

A Floridina species with bifoliate, discoidal zoarium, consisting of elongated,
hexagonal zooecia in quincunx. Zooecium with an elongated cryptocyst, two
circular opesiules and a semi-elliptical transversal opercular portion of the
opesium. Long, tapering onychocellarium with an acute-angled, roof-like process
above the pyriform opesium.

Description.

The zoarium consists of thin, bifoliate plates with the zooecia in regular quin-
cunx, separated by narrow furrows.

The zooecia are elongated, hexagonal. In the posterior part of the zooecium
the mural rim is separated from the elongated, convex, slightly sloping crypto-
cyst by two slightly marked longitudinal furrows issuing from the opesiules.
The anterior part of the cryptocyst is embedded and perforated by two circular
opesiules, which are anteriorly separated from the terminal, semi-elliptical,
transverse opercular region of the opesium by a union of the opesial processes.
On zooecia where this union not exists, the opesium has a trifoliate shape.

The ovicells belong to the same type as those in Onychocella pulchella
(KADE); they form convex, roof-like processes, which almost cover the opesia.
The highly curved anterior margin merges smoothly into the lateral rims of
the zooecium.

The onychocellaria arc larger, particularly longer than the zooecia. The
posterior half is demarcated by concave lateral rims, which encircle an area
the proximal part of which is convex, while the area behind the opesium slopes
smoothly down towards this. The anterior part of the onychocellarium is
demarcated by convex lateral lines which above the opesium form a rounded,
acute-angled, roof-like process. The opesium is large, pyriform.
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Measurements. Range Average

Herfolge. LZ  wossmmaivsess oons sne paws 0.47-0.62 mm. 0.55 mm.
1% eursEdohaE d e SOE SR § héss 0.26-0.36 - 0.31 -
B woswews s wume s wes semmes pis 0.16 - 0.16 -
15 RO S S P O SR 0.13-0.16 - 0.16 —
ho (opercular portion) ........ 0.08 - 0.08 -
lo ( - T N 0.10 - 0.10 -
LB o s o ss mme o 9 8 235 5 08 450 0.78-0.83 - 0.81 -
[ < A 0.34 -

Material.

Herfolge, Bryozoan Limestone — 90 specimens; Herfolge, Calcarenite — 4
specimens; Klintholm — | specimen.

Holotype. Pl. 12, Fig. 2. Herfolge, Bryozoan Limestone.
Paratypes. Pl. 12, Figs. 3-4. Herfolge, Bryozoan Limestone.

Remarks.

The species is dedicated to the memory of the late Dr. G. M. R. LEVINSEN (1850-
1914) in appreciation of his investigations into fossil and recent Bryozoa.

Floridina levinseni n.sp. seems, together with F. pulchella (KADE) and the
Senonian form F. impressipora (MARSSON), to form a natural group within the
genus Floridina, characterized by the demarcated opesiular indentations and
the shape of the onychocellaria.

Habitually F. levinseni bears a great resemblance to F. voigti (BASSLER), first
of all by having the same shape of colony, the thin, bilamellar plates. Among
differences we should especially emphasize the opesial size and shape, as the
opesium in F. voigti is more tapering and generally larger (ho: 0.18 mm.) than
that of F. levinseni (ho: 0.16 mm.). Furthermore, the wide, low lip on the
inferior margin of the opesium is a characteristic feature in F. voigti.

In his description of F. voigti (1930, p. 468) VOIGT states that on well-preserved
fragments it is possible to observe a line of demarcation between the opercular
region of the opesium and the opesiular indentations, an observation which
probably is based on examinations of material belonging to F. levinseni.

Distribution. Denmark: Upper Danian, Herfolge and Klintholm.

50. Floridina fragilis n.sp.

Plate 28, Figs. 2, 3 and 6.
Diagnosis.
A Floridina species with thin, unilamellar, discoidal zoaria consisting of rounded-
hexagonal zooecia in regular quincunx. The zooecial rim has a narrow, prominent
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outer zone and a broader, sloping inner zone, which surrounds the elongated,
rounded-rectangular or trapezohedral opesium. The cryptocyst is convex, slightly
sloping.

Description.

The zoarium forms thin unilamellar, sometimes curved plates with the zooecia
in regular quincunx, separated by narrow furrows. The back consists of
rhombic, imbricate scales.

The zooecia are rounded-hexagonal. The mural rim as a rule has a prominent
narrow outer zone and a broader inner zone, which distally slopes towards
the embedded opesium, and which proximally passes smoothly into the convex,
slightly sloping cryptocyst. The opesium is elongated, rounded-rectangular or
trapezohedral, with a straight or slightly curved posterior edge. The opesiular
indentations are not distinctly marked, and as the lateral opesial processes are
not particularly prominent, either, the outline of the opesium is not really
trifoliate. Sometimes there are calcified zooecia in which the opesium is covered
by a thin olocyst with an oval pore.

Ovicells or onychocellaria have not been observed.

Measurements. Range Average
Kagsttup:. LZ  :corvsesizwessmns s s o 0.47-0.57 mm. 0.51 mm.
B2 it i b s it s e 5 S 0.31-0.42 - 0.36 —
RO s s s patre 5 v s 5 s s wsvs 0.16-0.21 - 0.18 —
O st e B g B e 0.10-0.16 — 0.14 -
Material.

Kagstrup, Sample Ba (the Tylocidaris abildgaardi zone) — 345 specimens; Kag-
strup, Sample Ca (the 7. briinnichi zone) — 228 specimens; Stevns, Boesdal,
Sample Ma — 258 specimens, Mb — 494 specimens, Mc — 500 specimens, Md —
482 specimens, Me — 272 specimens, Mf — 56 specimens; Faxe, Hvedeland,
Sample D — 68 specimens; Faxe, North wall, Sample Na — 10 specimens, Nb -
12 specimens, Nc — 36 specimens, Nd — 2 specimens; Saltholm, Bryozoan
Limestone, Sample E — 3 specimens, and Sample Fc — | specimen.

Holotype. Pl. 28, Fig. 2. Kagstrup. 7. abildgaardi zone.

Remarks.

The trivial name refers to the fragility of the fragments, which is the cause of
these mostly consisting of a few zooecia only.

Floridina fragilis has the same shape of colony as the Senonian species
F. canui BRYDONE and the Danian species, F. trifolioides n.sp. and F. brydonei
VoiGT. The former two species have distinctly trifoliate opesia, F. canui further-
more large onychocellaria, and F. brydonei has large zooecia with wide, tri-
angular opesia. There is also a certain habitual similarity to F. assimilis Le-
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VINSEN and F. tubulosa VOIGT, both of these species having tubular colonies,
and F. assimilis is furthermore characterized by having a wide, trifoliate
opesium and 5 apertural spines. In F. tubulosa the posterior rim forms a wide,
low, labial process, while the lateral rims are provided with small dentiform
opesial processes.

Distribution. Danian: Stevns, Kagstrup, Faxe, and Saltholm.

51. Floridina excavata Voigt
Plate 13, Fig. 5.

1930 Floridina scutata LEVINSEN var. excavata VoiGT. Leopoldina. VI, p. 471, Pl 21,
Figs. 4-6.

Description.

The zoarium forms unilamellar, tubular stems with dichotomous ramification.
The zooecia are placed in alternating longitudinal rows and separated by
narrow, but distinct furrows.

The zooecia are rounded-hexagonal. The mural rim is distally and laterally
somewhat prominent, convex. Proximally it passes evenly into the slightly
embedded cryptocyst; in the area immediately below the opesium it is separated
from the cryptocyst by two faint longitudinal furrows issuing from the proximal
corners of the opesium. This is trifoliate, with small opesiular indentations; on
old fragments these have disappeared and the shape of the opesium then is
semi- or subcircular. Calcified zooecia occur in the bifurcation area. The
olocyst is provided with a median oval or circular pore.

Ovicells have only been observed as cup-shaped depressions above a few
opesia. The outline is rounded-quadrangular and the length is a little greater
than the width.

Onychocellaria have not been observed.

Measurements. Range Average

Herfolge. Width of Zoaritm. . cosssscwss o 0.73-1.14 mm. 0.94 mm.
L oo nospme 5 aan & 90555 90556 & 6508 0.31-0.42 - 0.38 -
12 il s LS e e PR s 0.26-0.36 — 0.29 -
ho:  cmrasamiassmss nese s i a e 0.08-0.10 — 0.09 -
L8 s oo o seoris o1 s e i o g 0.10-0.13 - 0.11 -
BO¥  anesmnspemas s mess s b 0.13-0.16 -
(5 RPN 0.13 -

Material. Herfolge, Bryozoan Limestone, 9 specimens.

9
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Distribution.
Germany: Erratic Danian blocks at Kothen (Anhalt). Denmark: Upper
Danian: Herfolge and Klintholm.

MICROPORIDAE HINCKS, 1880
MICROPORA GRAY, 1848

52. Micropora angulata Levinsen
Plate 13, Fig. 6.

1925 Micropora angulata LEVINSEN. Vidensk. Szlsk. Skr. 8. Ser. VII, 3, p. 363, PL 1V,
Fig. 51.
1930 Micropora angulata LEVINSEN. VOIGT. Leopoldina. VI, p. 473, PIL. 21, Fig. 19.

Description.
The zoarium forms cylindrical or slightly compressed stems with 6-9 alternating
rows of zooecia. The zooecia are separated by distinct furrows or narrow
depressions.

The zooecia are elongated, rounded-hexagonal. The posterior half has
concave lateral rims and a straight posterior edge, the anterior part having
convex lateral margins and an evenly rounded anterior edge. The lateral
zooecial rims are wide, very convex, falling off outwards towards the adjoining
zooecia as well as inwards towards the cryptocyst; the width decreases gradually
towards the proximal part of the zooecium. The width of the carinate, convex
cryptocyst amounts to only about half of that of the zooecium, and between
the cryptocyst and the lateral rims there are two pronounced elongated de-
pressions which increase in width in the distal direction. Below the aperture
the lateral rims are connected with a transversal ridge, so that the small, semi-
elliptical aperture in all directions is surrounded by prominent, convex rims.
In the widest part of the two longitudinal furrows there are two symmetrical,
oval opesiules.

Ovicells and avicularia have not been observed.

Measurements. Range Average
Herfolge. Width of zoarium «: . cscssmesens 0.78-1.20 mm. 0.93 mm.
LiZ  wws s s o samie ws soisi o s 5 moss 0.68-0.88 — 0.74 -
/T T 0.29-0.47 - 0.38 —
Ba comen s s s @ e s e s s 0.08-0.13 - 0.10 —
I ceansoman 9ma s i BeEE G s 0.08-0.10 - 0.10 -
Material.

Thorslunde — 6 specimens; Faxe — 42 specimens; Faxe XI — 8 specimens;
Herfolge, Bryozoan Limestone — 70 specimens; Herfolge, Calcarenite — 1
specimen.
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Distribution.

In LEVINSEN’s collection of types there are four fragments marked Mon, i.e.
Senonian. Considering that the species is not known from other Senonian
localities we undoubtedly ought to call in question this indication of locality.
Otherwise the species is connected with Upper Danian, Thorslunde, Faxe,
Saltholm, Herfolge, and Klintholm; furthermore it has been found in erratic
Danian blocks in Germany.

53. Micropora erratica (Voigt)
Plate 15, Figs. 2-3.

1924 Homalostega erratica VoiGT. Pal. Zeitschr. VI. 1, p. 9, PL. I, Fig. 27.

1925 Micropora gracilis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 365, PL 1V,
Fig. 52.

1930 Micropora erratica (VoiGT). Leopoldina, VI, p. 474, Pl. 22, Fig. 11.

Description.

The zoarium is encrusting, with the zooecia in regular quincunx, separated by
furrows and depressions.

The zooecia are oval or rounded-hexagonal. The cryptocyst is plane or
slightly convex, pierced by two circular or elliptical opesiules, which are placed
below the opesium, near the lateral rims of the zooecium. The aperture is
terminal, semi-elliptical, transverse, with a curved anterior edge and a straight
posterior edge, which sometimes has a broad labial process. Calcified zooecia
with an oval median pore are common.

The ovicells form broad, convex roof-like processes above a few opesia.

Avicularia have not been observed.

Measurements. Range Average

Stevns, B 05 5 50 0 0 e e ok S 0.36-0.52 mm. 0.45 mm.

Kagstripy, 1Z  cocoswme s s v s o gt o b g 0.23-0.36 - 0.30 -

Faxe, DD s B simprioner o e 05 i 1 5 e 0.05-0.08 - 0.06 —

Herfolge. le  wesssemwasmims s e amie s s v 0.10-0.13 - 0.11 -
¢ - R - 0.10 - 0.10 —
B wve s o oW w5 4w E § 8 AR 6 & e 0.16-0.18 — 0.17

VoIGT, LIB0 s gty mson it om s R e s 5 0.23-0.33 mm.

1924, po 9 1z smussomessmeramaes swm e o 0.22-0.30 -

Material.

Stevns, Bryozoan Limestone — |1 specimens; Kagstrup — 9 specimens; Faxe —
I specimen; Faxe 11 — 4 specimens; Herfolge, Bryozoan Limestone — 8 specimens.

9%
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Remarks.

According to VoIGT (1930, p. 474) this species is known from the Santonian
deposits on Ifo in Sweden and from the Danian at Faxe, whereas it has not
been found in the Baltic Senonian Chalk. This extraordinary distribution
suggests that we have to do with two species, a point of view which is supported
by the fact that the zooecial length in the If6 material is smaller than that of
the Danian specimens (0.25-0.30 mm. as against 0.36-0.52 mm.).

Distribution.

Danian: Stevns, Kagstrup, Faxe, Saltholm, Herfolge, and Klintholm.

54. Micropora hennigiana n.sp.
Plate 13, Figs. 7-8.

1892 ?Steganoporella nobilis (Esper) HENNiG. Lunds Univ. Arsskr. XXVIII, p. 35, PI. 2,
Figs. 25-26.
1930 Micropora sp. VoiGT. Leopoldina. VI, p. 474, PL. 22, Fig. 15.

Diagnosis.

A Micropora species with encrusting zoaria consisting of wide, rounded-hexagonal
zooecia in irregular quincunx. The terminal, semi-elliptical, transverse aperture
and the anterior, laterally embedded, medianly convex, part of the cryptocyst
is demarcated by a wide, plane rim, which below the aperture is connected
with a plane transversal band. The opesiules are oblong-elliptical, marginal,
embedded.

Description.

The zoarium is encrusting, with the zooecia in irregular quincunx and separated
by furrows and depressions.

The zooecia are wide, rounded-hexagonal, each with a terminal, semi-
elliptical, transverse aperture. The mural rim is wide, plane, and prominent
round the aperture and the anterior, laterally embedded part of the crypto-
cyst, while it proximally passes smoothly into the posterior, plane, or slightly
convex cryptocystal area. Below the aperture the rims are connected by a
projecting transversal band. The opesiules are oblong-elliptical, placed in the
embedded parts at the foot of the zooecial rim, separated by a convex part of
the cryptocyst.

The ovicells appear as large convex processes above the opesia and covering
these. The bottom of the ovicell forms a cup-shaped depression. The fertile
zooecia have wider apertures than the sterile ones.

Avicularia have not been observed.
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Measurements. Range Average
Faxe, LoZ, i e e, e o s 6y g 16 0.42-0.55 mm. 0.48 mm.
Herfolge. 1, ool 0 20 0 056 B 64000 § At 0.31-0.47 - 0.40 -
1 TR TS 0.05-0.08 - 0.07 -
S O O I T AP e 0.05-0.10 - 0.10 -
la (fertile zooReium) s vs s 304 0.16 -
HOP. IO scpqsss s oemdbnsd §48s 0.26 —
Material.

Faxe — 5 specimens; Faxe XI — 2 specimens; Herfolge, Bryozoan Limestone —
2 specimens.

Holotype. Pl. 13, Fig. 7. Herfolge, Bryozoan Limestone.

Remarks.

Micropora hennigiana n.sp. is dedicated to the memory of the Swedish paleon-
tologist ANDERS HENNIG, Ph.D., who in 1892-94 published his investigations
into Swedish cretaceous Bryozoa.

HENNIG’s species Steganoporella nobilis (ESPER) is given with a question
mark against it in the list of synonyms. This uncertainty is due to the fact that
HENNIG in his description of the species states the presence of tapering, trans-
verse avicularia above the opesia, formulating his statement in the way that
such avicularia are found in large numbers on some specimens, while they are
absent on others. HENNIG’s pictures show partly a specimen without avicularia
(Fig. 25), partly a fragment with avicularia (Fig. 26). The present material of
M. hennigiana agrees with the former illustration, whereas the pictured specimen
bearing avicularia has a deviating appearance. It is probable that HENNIG’s
figures 25 and 26 are pictures of two different species.

Distribution. Sweden: Danian at Annetorp. Denmark: Faxe, Herfolge, i.e.
Upper Danian.

55. Micropora stevensis Levinsen
Plate 14, Fig. 1.

1925 Micropora stevensis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII 3, p. 366, Bl V;
Fig. 53.
1930 Micropora stevensis LEVINSEN. VOIGT. Leopoldina. VI, p. 474, PL. 22, Fig. 9.

Description.

The zoarium is encrusting, with the zooecia in fairly regular quincunx, separated
by narrow, mostly indistinct furrows, sometimes imbricate.

The zooecia are rhombically or hexagonally rounded. The cryptocyst is
generally slightly convex, surrounded by narrow, straight and very erect rims.
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The aperture is terminal, semi-elliptical, transverse. The proximal, straight
edge is provided with a wide, low, thickened, dentiform process.
The ovicells form wide, convex, roof-like processes above some of the
apertures. The fertile zooecia have wider apertures than the sterile ones.
Avicularia are very rare. They are extremely small, of a rounded-triangular
form, and generally placed above the zooecia.

Measurements. Range Average
Kagstrup;, Lz  seoosmesssrsstnisanssssnsa 0.36-0.57 mm. 0.48 mm.
Faxe, VB o e 0 s 5 e SO i 2 0.29-0.47 0.36 -
Herfolge. HA  saseusss so s oo we s smss s 4 0.05-0.08 - 0.07 -
JB. e s R RS PSR 0S4 0.10-0.13 - 0.10 -
la (fertile zooecium) ......... 0.16 -
BN = 00m 5 s e dob @ B d )5 & s 0.21-0.26 - 0.23 -
BN s i ciw & it e 3w, B S 0.23-0.29 - 0.24 -
Material.

Kagstrup, Bryozoan Limestone — | specimen; Faxe — 8 specimens; Faxe XI -
4 specimens; Herfolge, Bryozoan Limestone — 29 specimens.

Neotype.

PL. 14, Fig. 1. Faxe, Bryozoan Limestone. The species is missing from LEVIN-
SEN’s type collection.

Remarks.

This species occupies a place apart within the genus Micropora as it is not,
like the other species mentioned, in possession of visible opesiules.

Distribution.

Germany: Erratic Danian blocks at Kothen. Denmark: Kagstrup, Stevns,
Faxe, and Herfolge.

SEMIESCHARINELLA d’ORBIGNY, 1852

56. Semiescharinella complanata d’Orbigny
Plate 14, Figs. 2-3.

1846 Cellepora ricata v. HAGENow. In H.B. GeiNiTz, Grundriss der Versteinerungs-
kunde, p. 616.

1852 Semiescharinella complanata p’ORBIGNY. Pal. Frang. Terr. Crét. 5, p. 427, PL. 714,
Figs. 1-4.

1887 Semieschara subgranulata (v. HAG.). MARssoN. Pal. Abh. IV. I, p. 75.
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1925 Membranipora (?) subgranulata (v. HAG.). LEvINSEN. Vidensk. Selsk. Skr. 8. Ser.

VII. 3, p. 348.

1930 Micropora subgranulata (v. HAG.) [partim]. VoiGT. Leopoldina. VI, p. 476, Pl. 24,
Fig. 18.

1959 Semiescharinella complanata D’ ORBIGNY. VoiGT. Geologie. Beiheft 25, p. 54, Pl. VI,
Fig. 1.

Description.

The zoarium is encrusting or forms free, unilamellar, thin plates. Sometimes
there are also tubular colonies. The zooecia are placed in more or less regular
quincunx and separated by narrow, mostly indistinct furrows.

The zooecia are variable in size and shape, most frequently rounded-hexa-
gonal or rhombic, more rarely oval. The zooecial margin forms a narrow rim,
which posteriorly is slightly elevated, in the anterior half more prominent.
The cryptocyst may be slightly convex, plane, or slightly concave, sometimes
with two longitudinal furrows issuing from the proximal corners of the aperture.
In the encrusting material the aperture is semi-circular or semi-elliptical,
transverse, small, about one fifth of the zooecial length. In the unilamellar
specimens the aperture is generally larger, with a maximum of one third of
the length of the zooecium. The outline is pyriform or rounded-quadrangular.
Between these two types of apertures there are gradual transitions. The posterior
edge of the aperture is provided with a wide, low, labial process.

As to the shape and size of the ovicells there is also as a rule a difference
between the encrusting and the unilamellar material. On the encrusting colonies
the ovicells form small, wide, convex roof-like processes above the opesia.
The distal margin of the ovicell is mostly distinctly issuing from the cryptocyst
of the distal zooecium. On the unilamellar plates the ovicells on the whole are
larger, particularly longer, and the distal part of the convex ovicell passes
more or less smoothly into the cryptocyst placed anteriorly to it.

Small, triangular avicularia occur above all zooecia with the exception of
those bearing ovicells. The base of the triangle is formed by the distal zooecial
rim, and the two other sides of the triangle consist of elevated narrow bands,
which surround a circular or oval pore. On the discoidal colonies LEVINSEN
could observe that the pore continues in a long, somewhat bent, highly tapering
groove. I have not been able to demonstrate this development on the Danian
specimens examined. Unfortunately LEVINSEN’s material of discoidal zoaria
are missing from his type collection.

Measurements.

Encrusting colonies: Range Average

Herfolge. L oo tounion divimstn asvken soean s 0.31-0.52 mm. 0.43 mm.
Iz seserseesssus sse e vEgmes 0.21-0.36 - 0.30 -
B conme absominsei el sem e czomvn s 0.08-0.10 - 0.09 -

I8 e smms st v e YRR 00 0.10-0.18 — 0.15 -
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Faxe. B easaessis i sbEennsne s sk s

Stevns, TG o s o o iont s e i e s 2o
Kagstrup: 12 ssswsenssssssssngsmasvs i
) ey ey ey vy o
B iysessssam st LA S E AR
Unilamellar colonies:

Herfolge. Lz ... ... .. i,

Faxe. Lz ssabsos o wares s o wes o556

0.10-0.16
0.16-0.26

0.42-0.73
0.31-0.42
0.08-0.16
0.13-0.21

0.39-0.52
0.23-0.42
0.08-0.10
0.10-0.18

0.62-1.04
0.31-0.42
0.18-0.29
0.18-0.26
0.23-0.26
0.26-0.29

0.62-1.04
0.31-0.52
0.16-0.31
0.18-0.31
0.26
0.31

0.12
0.22

0.60
0.35
0.12
0.17

0.45
0.29
0.09
0.13

0.76
0.34
0.24
0.22
0.25
0.28

0.75
0.39
0.22
0.24

The measurements show that apart from the above-mentioned variation in
the ratio of the length of zooecium to the length of aperture, there is an ap-
preciable difference between the zooecial length in the encrusting colonies and
that in the unilamellar ones, the latter having considerably longer zooecia

than the encrusting specimens.

Material.

As regards shapes of colonies and localities, the material examined is

distributed as follows:

Stevns, Bryozoan Limestone .......
Kagstrup, = = amseaea
Faxe, - S Al e
Faxe II, - S yeasEeE
Copenhagen, South Harbour ...........
Herfolge, Bryozoan Limestone .......

Remarks.

Encrusting
specimens

2
1
7
1
0

50

Tubular

specimens

0

(=N =]

(=]

Discoidal
specimens

0
0
50
6
0
18

VoIGT (1959, p. 54) had an opportunity to examine D’ORBIGNY’s original
material of Semiescharinella complanata and has been able to show that the
specimens. of Micropora subgranulata v. HAGENOW from Riigen agree with
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D’ORBIGNY’s species, while the Maastricht material of M. subgranulata clearly
differs from S. complanata.

VOIGT at the same time revived D’ORBIGNY’s genus Semiescharinella, charac-
terized by the presence of a small avicularium above the opesium and the
absence of opesiules and interzooecial avicularia.

The Danian material naturally attaches itself to S. complanata. The large-
celled, discoidal colonies perhaps ought to be referred to a subspecies of
S. complanata. The reason why such a placing has not been practised here, is
in the first place lack of knowledge of the range of variations in encrusting
and discoidal colonies from the Senonian.

Distribution.

Senonian: France: Cotentin. Germany: Riigen. Sweden: 1f6. Denmark: Al-
borg, Gudumlund.

Danian: Sweden (VoigTt, 1930, p. 476). Germany: Erratic Danian blocks.
Denmark: Stevns, Kagstrup, Faxe, Saltholm, Copenhagen, Herfolge, and
Klintholm.

57. Semiescharinella puichra (Ulrich and Bassler)
Plate 28, Fig. 4.

1907 Micropora pulchra ULricH and BAssLER. In WELLER, Geol. Surv. New Jersey.
Paleontology. Vol. 4, p. 347, Pl. 25, Fig. 3.

1930 Micropora cf. pulchra ULriCcH and BAssLer. VoOIGT. Leopoldina. Vol. 6, p. 476,
Pl. 24, Fig. 20.

1933 Micropora (?) pulchra ULricH and BAssLER. CANU and BassLer. U.S. Nat. Mus.
Bull. 165, p. 36, Pl. 8, Fig. 5.

1959 Semiescharinella pulchra (ULRICH and BASSLER). VoiGT. Geologie. Beiheft 25, p. 55.

Description.

The zoarium forms free, slender, cylindrical or bilamellar stems with dicho-
tomous ramification. The zooecia are arranged in alternating longitudinal rows
and are separated by narrow furrows.

The zooecia are elongated, hexagonal, with almost parallel, prominent,
rounded lateral rims. The anterior end of the zooecium is tapering, rounded at
the tip. The proximal part is generally concealed under the zooecium below.
The cryptocyst is plane or slightly convex. It is demarcated from the lateral
rims by two parallel longitudinal furrows issuing from the proximal apertural
corners. The aperture is terminal, semi-elliptical, transverse, and proximally
demarcated by a narrow, concave lip.

Ovicells have not been observed, but according to CANU and BASSLER they
are endozooecial, very small, convex, and smooth.

Above the opesia there are small, triangular, oblique avicularia.
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Measurements. Range Average

Saltholm. Width of zoarium .............. 0.57-0.73 mm. 0.62 mm.
LZ v i o onme s oo x e e s s e a s 0.68-0.78 — 0.73 -
[2  wsamedsmcisnwpssmmnsemss 0.26-0.29 - 0.27 -
BO it e s s 0.08-0.21 - 0.13 -
B sessversmeryymEs smayy waey 0.10-0.16 — 0.15 -
LBV o5 v s & o s s i o & w56 0.08-0.10 - 0.09 -

Canuand Lz ... i 0.9 -1.0 mm.

BASSLER, I  cssmsssmens smess ey daE s 0.25-0.3 -

1933, p.37. ha ... ... 0.12-0.15 -
WL e ot SURE SR R EERS & A A 0.15-0.17 -

Material.

Saltholm, Sandy-limestone, Sample Fa — 3 specimens, Sample Fb — 2 speci-
mens; Herfolge, Bryozoan Limestone, Sample Ge — 1 specimen; Klintholm,
Sample I — 1 specimen.

Distribution.

Upper Danian: Saltholm, Herfolge, and Klintholm. Paleocene: Vincentown,
New Jersey, U.S.A.

AECHMELLA CANU AND BASSLER, 1917

58. Aechmella pindborgi n.sp.
Plate 14, Figs. 4-5.

1924 Aechmella hippocrepis (non GoLDFuUsS) [partim] VoiGT. Pal. Zeitschr. VI. 1, p. 9,
PL. 1, Figs. 35-36.

1925 Micropora hippocrepis (non GOLDFUSS) [partim] LEVINSEN. Vidensk.Selsk. Skr. 8. Ser.
VII. 3, p. 367.

1930 Aechmella clio (D’ORBIGNY) [partim]. VoIiGT. Leopoldina. VI, p. 477.

Diagnosis.

An Aechmella species with encrusting zoaria consisting of rounded-hexagonal
zooecia in regular quincunx. The cryptocyst and the embedded, semi-elliptical,
transverse opesium is surrounded by a narrow rim, which distally becomes
gradually more prominent, and which above the opesium forms a roof at right
angles to the frontal. The ovicells form convex processes above a few opesia. The
proximal part of the avicularium is rhombic or pyriform. The distal part tapers
into a long narrow tip.
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Description.

The zoarium is encrusting, with the zooecia in regular quincunx, often imbricate.

The zooecia are rounded-hexagonal, more rarely oval. The cryptocyst,
which is plane or slightly convex, slopes smoothly towards the embedded
opesium; it is surrounded by a narrow rim, which in the posterior half of the
zooecium is level with the cryptocystal area or slightly clevated above it. In
the anterior part of the zooecium the lateral rims gradually become more
prominent and culminate at the distal zooecial end, where the two rims join
in a roof-like process stretching over the opesium at right angles to the frontal.
The opesium is semi-elliptical, - transverse, with curved anterior and lateral
borders and straight or slightly curved posterior edge, which may be band-
shaped and thickened or form a wide, low, labial process.

The ovicells belong to the endozooecial type. They form wide, convex,
sloping roof-like processes, which completely or partly cover the opesium.
The ovicell distally passes smoothly into the cryptocyst of the zooecium in
front. The anterior margin is greatly curved. The fertile zooscia have wider
opesia than the sterile ones.

The avicularia occur interzooecially. They are rhombic or pyriform, with
the embedded, oval, comparatively large opesium shifted a little forward. The
anterior part is drawn out into a shorter or longer, thin tip with almost parallel
lateral margins along a narrow, slightly tapering canal.

Measurements.

Range Average
Herfolge. B gt b S e E e e 0.34-0.47 mm. 0.42 mm.
BB coemo hovens s R e S e 0.26-0.31 - 0.29 -
175 S R RN 0.08-0.10 - 0.09 -
18 s senenemesEekb bt SEONER 0.10-0.18 — 0.14 -
lo (fertile zooecium) ... «soes s 0.21 -
BOV & omninmhoa s oo s ¢ 5 Bns 8 olah 3 0.10 -
IBN oo b i 6 S & 5 v SR K @ 0.13-0.16 -
LAY ssmasemssssmdss vibe bo Boak ¢ 0.26-0.31 - 0.27 -
VAT 2 556 baiias 3auii@ 50 SO08 76 Amali 5 0.10-0.26 — 0.12 -
Faxe, L2 55 i s s mamm o6 Wik v 8y ¢ s 4 @ 0.34-0.52 mm. 0.40 mm.
Salthelih, 2  coavssomsssgnstssuns geiss 0.23-0.36 - 0.29 -
KABStIUDR, DO s e o oo o8 aoom 8w s o 0.05-0.10 - 0.08 -
Stevns. PS8 s 4 o 84 B 0.10-0.18 - 0.14 -
| T L 0.21-0.26 - 0.23 -
Y comsss@roiimat shmatd s et it a 0.10 - 0.10 -
Aechmella clio:
Mon. LiZ, s s © o e S § 6 MR E S B 0.34-0.52 mm. ‘0.42 mm.
1Z  cemssi oo YN s g e e B 0.26-0.36 — 0.33 -
BB:  ssoeisscis i oy g w56 5ve 98 5 0.05-0.10 - 0.08 -
I8 emcteomtitisigimeissmeses 0.13-0.21 - 0.15 -
LA 5w 6w 5 i 5 wwta 2 o 5 ¥ v § m 0.16-0.18 — 0.16 -

L8%  smgssmonssmmenemmms ie wmeiss 0.08-0.10 - 0.09 -
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Material.
Stevns, Bryozoan Limestone — 131 specimens; Kagstrup — 34 specimens;
Thorslunde — 2 specimens; Faxe — 134 specimens; Faxe Il — 8 specimens;

Faxe XI — 9 specimens; Saltholm - 6 specimens; Herfolge, Bryozoan Lime-
stone — 208 specimens.

Holotype. Pl. 14, Fig. 4. Herfolge, Bryozoan Limestone.

Remarks.

Aechmella pindborgi is dedicated to the memory of the late S.J. PINDBORG
(1850-1921), teacher, who alongside of his teaching occupied himself with the
study of cretaceous Bryozoa, thus determinations of species in the material of
Bryozoa from the South Harbour of Copenhagen (ROSENKRANTZ, 1920, p. 28).

A. pindborgi differs from A. clio D’ORBIGNY (Pl. 14, Fig. 6) in the delimita-
tion made by VoiGT (1930, p. 477)—on the following points:

(1) The shape of zooecium in A. pindborgi is mainly rounded-hexagonal,
whereas oval zooecia are the dominant type in A. clio. (2) In A. pindborgi there
is above the opesium a roof-like process formed by ramification of the distal
parts of the prominent rims of the zooecium. Such a process is rarely—and
if so, more slightly—developed in A4. clio. (3) A. pindborgi has comparatively
large rthombic or pyriform avicularia with correspondingly large opesia. The
anterior part of the avicularium is protracted into a narrow tip. A. clio has
small, oval avicularia (cf. the measurements as above) with small opesia.

LEVINSEN’s characterization of Micropora hippocrepis (1925, p. 367) is mainly
based on colonies from Faxe. An examination of this material has shown that
most specimens belong to A. pindborgi, while the remaining fragments may be
referred to Aechmella latistoma n.sp.

Correspondingly VoiGT’s description of A. hippocrepis (VoicT, 1924, p. 9)
is apparently based on a mixed material of specimens of A4. pindborgi and
A. latistoma from erratic Danian blocks from K6then and Rosslau in Germany.
VoiGT’s Figs. 35 and 36 show fragments of A. pindborgi, while Fig. 34 seems
to picture A. latistoma. The description in the text of the shape of the opesium
and the corresponding measurements fit to a greater extent with A. latistoma
than with A. pindborgi, whereas VOIGT’s characterization of the shape of the
avicularium seems to be based on avicularia of the A. pindborgi type.

In HENNIG’s description of Periteichisma hippocrepis (1892, p. 26) the Swedish
Danian locality Annetorp is mentioned as one of the habitats of this species.
Therefore it is an obvious idea that A. pindborgi should be represented in the
Bryozoan fauna of Swedish Danian, but it is not possible to have this point
of view corroborated on the basis of HENNIG’s description of species.

From the English Senonian BrRYDONE (1930, p. 74, Pl. XXXVI, Figs. 2-4)
has described and pictured a form, Rhagasostoma vectense, which habitually
bears a certain resemblance to A. pindborgi. It is, however, characterized by
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the narrow, tapering part of the avicularium being very long, longer than the
rest of the avicularium, so that this has the same, or approximately the same,
length as the zooecium.

Distribution.

Danian: Germany: Erratic blocks at Kothen and Rosslau. Denmark: Stevns,
Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and Klintholm.

59. Aechmelia latistoma n.sp.

Plate 14, Fig. 7.
Plate 15, Fig. 1.

1924 Aechmella hippocrepis (non GoLDFUSS) [partim]. VoiGT. Leopoldina, Pal. Zeitschr.
VL 1, p. 9, PL. 1, Fig. 34.

1925 Aechmella hippocrepis (non GoLpruUss) [partim]. LeviNsen. Vidensk. Selsk. Skr.
8. Ser. VIL 3, p. 367.

Diagnosis.

An Aechmella species with encrusting zoaria consisting of hexagonal zooecia in
quincunx. Mural rim increasing in width towards the middle of the zooecium and
stretching over the adjoining zooecia. Opesium terminal, semi-elliptical, trans-
verse with a wide, thickened proximal lip. Fertile zooecia with a median bulge.
Avicularia interzooecial, oval, with opesial slit.

Description.

The zooarium is encrusting, with the zooecia in fairly regular quincunx.

The zooecia are rounded-hexagonal. The mural rim at the posterior end of
the cell is narrow, but increases gradually in width towards the middle of the
zooecium and at the same time grows plane, with smoothly rounded outer
margins; where the rim has its greatest width it stretches over the proximal
corners of the adjoining zooecia. Anteriorly it again grows gradually narrower
and above the opesium has its original width. The cryptocyst is convex, sloping
slightly towards the opesium and demarcated from the mural rim by two
distinct longitudinal furrows issuing from the proximal corners of the opesium.
This is terminal, wide, semi-elliptical, transverse, with a greatly curved anterior
margin and a more slightly curved posterior edge which forms a thickened,
wide, low, labial process. In the proximal corners there are two symmetrical
notches, which must be interpreted as opesiular indentations. The opesial
shape of the fertile zooecium is mentioned under the description of the ovicells.

The endozooecial ovicells present themselves by a slight raising of the
posterior part of the cryptocyst on the distal zooecium. The aperture is very
narrow and demarcated by a highly curved margin which generally is merged
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with the anterior margin of the opesium, which thus obtains a small, distally
directed bulge.

Avicularia appear interzooecially, but are rare. They are oblong-oval with
a smoothly rounded posterior part and a tapering anterior part. The opesium,
which is embedded, with a rhombic outline, is proximally provided with a
long narrow slit. This is anteriorly barred by a transversal ridge, which has
arisen by merging of two symmetrical processes placed laterally to the slit.
The transversal ridge divides the anterior part of the opesium into three small,
elongated areas.

Measurements.

Range Average
Faxe, LZ s s sima s 5aih v b 8 & 80 & 8356 0.34-0.52 mm. 0.42 mm.
Herfolge. 1% = " gy & s n s PO e s 5 T 0.26-0.36 — 0.31 -
BO: 2w aom 56 siee s & e 5 5§ 3% a 0.05-0.10 - 0.07 -
16! 5amaene gl A LR EETR e SR 0.16-0.21 - 0.18 -
POV & 5 05 30 5.5 50808 5 5 musim & 856 5 5.5 s 0.10 -
IOV 5o o5 0 05 Bisus § 5 0% 5 pag s & B 0.10 -
2. R P S ppap— 0.26-0.36 — 0.31 -
AV cwcinmnsnmmsasemes sass aws 0.13-0.16 - 0.15 -
Material.

Thorslunde — 6 specimens; Faxe — 6 specimens; Herfolge, Bryozoan Limestone —
61 specimens.

Holotype. Pl. 14, Fig. 7. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name refers to the wide, semi-elliptical, transverse opesium.

As mentioned in my remarks in connexion with the description of Aechmella
pindborgi n.sp., some of LEVINSEN’s material, marked Micropora hippocrepis,
belongs to that species. Similarly, some of the Danian material on which
VoiGT’s description and pictures of Aechmella hippocrepis has been based
(VoiGT, 1924, p. 9), probably should be referred to A. latistoma. This is in-
dicated partly by VoiG1’s Fig. 34, partly by his statements of measurements in
the text (ho: 0.04-0.07 mm., lo: 0.15-0.17 mm.).

Aechmella latistoma by virtue of its special type of avicularium occupies a
place apart within the genus Aechmella. In Rhagastoma anglicumm BRYDONE
(1936, p. 76, Pl. XXX VII, Figs. 2-4) from Trimingham in England the avicularia
have a similar shape.

Distribution.

Danian: Germany: Erratic blocks at Kéthen and Rosslau. Denmark: Upper
Danian: Thorslunde, Faxe, Herfelge, and Klintholm.
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60. Aechmella microstoma (Marsson)

Plate 14, Fig. 8.

1887 Vincularia microstoma MARssoN. Pal. Abh. 1V. 1, p. 65, PL. VI, Fig. 9.

1925 Micropora hippocrepis microstoma MARSSON. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser.
VII. 3, p. 368.

1930 Aechmella microstoma MARSSON. VoIGT. Leopoldina. VI, p. 478, Pl. 24, Figs. 5-6.

Description.

The zoarium forms slender, hexagonal stems with dichotomous ramification
and with the zooecia in regularly alternating longitudinal rows.

The zooecia are oblong-hexagonal with a tapering proximal part. The mural
rim, which is comparatively narrow, somewhat prominent, rounded, is de-
marcated from the plane or slightly convex, sloping cryptocyst by two longi-
tudinal furrows. The opesium is terminal, semi-elliptical, transverse. The
posterior margin is provided with a broad, low lip.

The ovicells form slightly convex processes above the various opesia. In the
fertile zooecia the opesium is a little larger than in the sterile ones.

The avicularia are interzooecial. They are lanceolate with a smoothly
rounded posterior end and a tapering anterior part. The opesium is oval with
a short, narrow, median slit on the proximal lip.

Measurements. Range Average

Herfolge, Width of ZOArIUm . « vwims e s s o an 0.52-0.68 mm. 0.60 mm.

Saltholm. EZ e s sute o 0 diivg 3 5ma + § 30505 ¥ 0k 0.44-0.52 - 0.47 -
I s o momh b S o e e R 2 e 0.21-0.31 - 0.27 -
BS o s i 95w § S £ BT i e 0.05-0.10 - 0.08
[0  scsssmesssenimmers s ams 0.10-0.13 - 0.10 -
BIRN ity o B0 50 1405 550 B S comsy 518 0.31-0.34 -
VAFE s s na s b e 3 005 695 740 0.10 -

Faxe. Width of zoarium .............. 0.62-0.83 mm. 0.75 mm.
L7 oo s SR 0S 8 B6 seu v sv v 0.42-0.57 - 0.48 —
IE e simes soins a6 mm 8 6ame e e 0.23-0.31 - 0.26 -
157 o o o 0.05-0.10 - 0.08 -
18 s sassamansmeds s ammas s s 0.10-0.13 - 0.11 -
Ban (s sudn 06 e s 50 g auima S 0.21-0.26 -
B e snvs sin s N § 70 05 2 1 0 0.10 —

Material.

Thorslunde — 1 specimen; Faxe — 18 specimens; Faxe Il — 2 specimens; Salt-
holm, Bryozoan Limestone — 1 specimen; Saltholm — 3 specimens; Herfolge,
Bryozoan Limestone — 18 specimens.
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Distribution.

Senonian: Germany: Riigen. Denmark: Meon.

Danian: Sweden: Skane (Voict, 1930, p. 469). Germany: Erratic blocks.
Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and Klint-
holm.

61. Aechmella tenuis n.sp.

Plate 28, Fig 5.
Diagnosis.

Slender, quadrangular to octagonal stems consisting of elongated zooecia in
alternating longitudinal rows. The anterior part of the zooecium is semi-elliptical
and demarcated by a narrow prominent margin, while the posterior part is
smoothly tapering and is terminated by a straight posterior margin. The opesium
is semi-elliptical, terminal. The avicularium is rhombic or pyriform, with the
distal end drawn out into a long, narrow tip.

Description.

The zoarium forms slender, quadrangular to octagonal, dichotomous stems
consisting of regularly alternating longitudinal rows of zooecia, which are
separated by narrow, almost invisible furrows.

The anterior part of the zooecium is semi-elliptical and provided with a
narrow, prominent rim, which sometimes forms a roof-like process above the
opesium. The proximal part is smoothly tapering towards the posterior end
and is terminated by a straight or slightly curved posterior margin. The crypto-
cyst is plane and often slightly embedded. It is sometimes provided with two
narrow longitudinal furrows issuing from the proximal corners of the opesium.
This is terminal, semi-elliptical or, more rarely, rounded-rectangular with a
straight posterior margin.

Ovicells have not been observed.

The avicularia occur interzooecially. They are rounded-rhombic or pyri-
form, with the embedded oval opesium shifted forward. The anterior part of
the avicularium is drawn out into a long tip with almost parallel lateral rims
along a narrow, slightly tapering canal.

Measurements.

Range Average
Kagstrup, Width of zoarium .............. 0.42-0.57 mm. 0.49 mm.
Faxe, 22 " G 50 5 5 Snon » e w5 i & il § G 0.47-0.57 - 0.50 -
KHntholit, 12  covssmssomess smas wusss e 0.21-0.31 - 0.24 -
RO oo v e o v s o s v s 0.05-0.10 - 0.08 -
1O i s vmm as wma & w3 e E § g 0.08-0.10 - 0.09 -
ERRR G o o B comc 25 gmos o _ANGOE 0.26-0.36 —

I8  aos s smoi smim s s s s ams s T 0.10-0.16 -
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Material.

Kagstrup, Sample Ca (the 7. briinnichi zone — 833 specimens. Faxe, Hvedeland,
Sample Da — 48 specimens; Faxe, northern wall, Sample Na — 24 specimens,
Sample Nb — 10 specimens, Sample Nc — 6 specimens; Saltholm, Bryozoan
Limestone, Sample E — 55 specimens, Sample Fc — 36 specimens; Saltholm,
Sandy-limestone, Sample Fb — 3 specimens; Herfolge, Sample Gd (5.80 m.) -
3 specimens, Sample Ge (6.75 m.) — |1 specimens, Sample Gf (7.15 m.) —
26 specimens; Klintholm, Sample Ha — 16 specimens, Sample Hb — 93 speci-
mens, Sample I — 37 specimens.

Holotype.

Pl. 28, Fig. 5. Faxe, north wall of the quarry, about 4 m. below ground level,
Bryozoan Limestone.

Remarks.

The trivial name refers to the thin stems. Aechmella tenuis n.sp. habitually
bears great resemblance to 4. microstoma MARSSON, which on the whole has
slightly thicker stems and which, furthermore, is characterized by having a
broad, low lip on the posterior edge of the opesium.

Floridina gothica D’ORBIGNY has the same shape of colony as A. fenuis, but
differs from it as regards (1) the zooecial shape, the zooecium in F. gothica
laterally being demarcated by parallel rims, (2) the shape of the opesial area,
which in F. gothica is either composed of two circular opesiules and a trapezo-
hedral opercular portion or trifoliate.

Apart from the features mentioned Aechmella tenuis differs from the two
species by having narrow prominent rims which demarcate the anterior part
of the zooecium.

Distribution.

Upper Danian: Kagstrup, Faxe, Saltholm, Herfolge, and Klintholm.

HOPLITAECHMELLA VOIGT, 1949

62. Hoplitaechmella smitti (Hennig)
Plate 15, Fig. 4.
1892 Periteichisma Smittii HENNIG. Lunds Univ. Arsskr. XXVIII, p. 25, PL. 1, Figs. 10-11.
1925 Membranipora (?) vespertilio var. Smitti HENNIG. LEVINSEN. Vidensk. Selsk. Skr.

8. Ser. VII. 3, p. 349.
1930 Aechmella smitti HENNIG. VoIGT. Leopoldina. VI, p. 481, Pl. 23, Fig. 3.

10
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Description.

The zoarium is encrusting with the zooecia in irregularly alternating longi-
tudinal rows and separated by deep depressions.

The zooecia are rounded-hexagonal. In the distal part of the zooecium
the rim is narrow, prominent, set with 6-8 apertural spines, which appear
as small, wart-like processes with a circular pore at the top. The cryptocyst
is well-developed, convex, with two longitudinal furrows issuing from the
proximal corners of the opesium. This is semi-elliptical or rounded-triangular
with a straight posterior margin, which laterally is provided with two small,
symmetrical notches, opesiular indentations.

Ovicells have not been observed in the material examined. According to
HENNIG they are globular.

There are two types of avicularia: frontal and interzooecial ones. The former
appear in pairs above the distal corners of the zooecium. They are lanceolate
with an oblong-oval opesium. The latter are found in the depressions between
the zooecia. They have a rounded-rhombical posterior part and a smoothly
tapering anterior part. On the surface of the avicularium there is a groove-
shaped depression issuing from the tip of the avicularium and amounting to
about two thirds of the length of the avicularium. In the middle of this groove
there is a small oval or circular opesium. The groove is laterally demarcated
by narrow, prominent lateral rims, which off the opesium are provided with a
concavity so that the groove in this place seems to have a constriction.

Measurements.
Range Average
Faxe, L2 e 5 aims 5 nmiers & § 5100 ¥ 5508 ¢ 65 0.42-0.62 mm. 0.49 mm.
Herfolge. | -/ R 0.26-0.42 - 0.34 -
BO  cevanmaresmssiumee waes ves 0.10-0.16 - 0.12 -
lo 0.10-0.18 - 0.15 -
HON 50 o565 5 5664 5 5606 13346 1557 0.16 -
0N  swsrwene wamsmss 5 v pse s arsis 0.26 -
Loy CREaital) « a0 9 080mta dommnn i 0.10 - 0.10 -
Jav ¥ = ) cscucosevmvsnsses 0.08 - 0.08 -
Lav (interzooecial) ............ 0.42 -
lav  ( - W v v woe s mnee 0w 0.16 -

Material. Faxe — 2 specimens; Herfolge — 8 specimens.

Remarks.

The presence of apertural spines and dimorphic avicularia refers this species
to VoIGT’s genus, Hoplitaechmella.

LEVINSEN viewed HENNIG’s species as a variety of the Senonian form, Ae-
chmella vespertillo v. HAGENOwW. Apart from the difference in stratigraphic
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placement, A. vespertilio differs from A. smitti i.a. by having larger zooecia
(Lz: 0.68-1.04 mm.), more prominent opesiular indentations (see Pl 14,
Fig. 6), and a different shape of the avicularium.

Distribution. Danian: Sweden: Annetorp. Denmark: Faxe and Herfolge.

63. Hoplitaechmella vespertilioides n.sp.

Plate 15, Fig. 5.
Diagnosis.

A Hoplitaechmella species with encrusting zoaria consisting of irregularly—
sometimes flabelliformly—arranged, imbricate, hexagonal or rhombic zooecia.
The zooecium is provided with 6 apertural spines, semi-elliptical, transverse
opesium with a broad labial posterior margin and obliquely backwards directed,
circular opesiular indentations. The mural rim increases in width towards the
middle of the zooecium and is separated from the convex cryptocyst by two
longitudinal furrows. The surface is marbled. Small convex ovicells are of common
occurrence above the opesia. Two types of avicularia: (1) Two small, lanceolate
ones placed symmetrically above the distal corners of the zooecium, (2) Inter-
zooecial large ones with a rhombic proximal area and a groove-like depression
in the distal part.

Description.

The zoarium is encrusting, with imbricate, irregularly—sometimes flabelli-
formly—arranged zooecia, which are separated by deep depressions and
furrows.

The zooecia are rounded-hexagonal or rhombic. The rim round the aperture
is comparatively narrow, rounded, prominent. It is provided with 6 circular
pores, traces of apertural spines. Off the posterior margin of the opesium the
mural rim expands into a wide, plane frame, which sometimes stretches beyond
the proximal corners of the adjoining zooecia and which has its greatest width
off the middle of the zooecium. Proximally the frame decreases gradually and
has completely disappeared at the posterior margin of the zooecium. It is
separated from the plane, greatly convex cryptocyst by two distinct longi-
tudinal furrows. The opesium is terminal, semi-elliptical, transverse. In the
proximal corners the opesiular indentations form two symmetrical, circular
bulges, which are directed obliquely backwards so that the posterior margin
becomes a broad, low, slightly thickened, labial process. The frontal has a
characteristic marbled surface.

Ovicells are very common. They form small, convex processes above the
opesia.

There are two types of avicularia: (1) Above the distal corners of the zooecium

10*
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there are two symmetrical lanceolate avicularia with oblong-oval opesia. The
avicularia are often as if squeezed into the cryptocyst of the zooecium in front.
(2) Interzooecial avicularia, which may be nearly as long as zooecia. The
proximal area is large, rhombic; the opesium is placed in the anterior part of
the avicularium and in continuation of the opesium there is a groove-like
depression laterally demarcated by narrow, prominent, rims, which medianly
have a concavity. The distal end of the avicularium is straight.

Measurements. Range Average

Saltholm. B2 008400 80 &4 6AE 0 e 63 v e 0.57-0.78 mm. 0.66 mm.
B2 e G i 6 s 5y B 0.36-0.52 - 042 -
BOl . wiiet s 50 4408 S T5T05 0.10-0.13 - 0.10 -
10 wumes smms mms s w e ¥ e 4 05 0.10-0.18 - 0.15 -
JOV | o araxans wnd a ko 3 2S00 3 R A ma ¢ 0.23 -
RO 5 s5ion S s b ip i we e s 0.21 -
BAY o v misiove v siairsrs sk i A §5E0 8% 0.16-0.21 - 0.20 -
BAY g v iirs g Mong Bt g alaass asvise 1 0.10 - 0.10 -
Lay (interzooecial) . .covoswimiss 0.57-0.70 - 0.61 -
lav  ( - LT rr T —— 0.31-0.42 - 0.38 -

Faxe. BZ o s vmsirs s i 8 50 65 S@ i 0.42-0.57 mm. 0.51 mm.
| R P e 0.36-0.42 - 0.40 -
DY ssmansnmss s me s oErERR eSS 0.08 - 0.08 -
B et Bl 5 SO TLEER 42 0.10-0.16 — 0.13 -

Hoplitaechmella vespertilio v. HAGENOW.

Hemmoors g ;o wiomy i o6 s s com 8¢ oo o6 0.68-1.04 mm. 0.81 mm.
V2  ambrs o ed i shasianais 0.42-0.68 ~ 0.54 -
1 s e LT T T T 0.10-0.13 - 0.11 -
L8 . u s s e o B BGkeE 56 @9 5 0.18-0.26 - 0.22 -
LY 5 558 5@ 55 sk 6 5 stias £ 5 5 i & ¢ 0.10-0.16 - 0.12 -
BRI 5 o s s o s 6 G 0.08-0.10 - 0.09 -

Material.

Faxe — 1 specimen; Faxe Il — 1 specimen; Saltholm — 2 specimens; Saltholm,
Sandy-limestone — 2 specimens.

Holotype. Pl. 15, Fig. 5. Saltholm.

Remarks.

The trivial name refers to the great similarity to the Senonian species H. vesper-
tilio v. HAGENow (PL. 15, Fig. 6). The latter species has larger zooecia, but
smaller avicularia (cf. the measures above). The opesium is rounded-triangular
with a straight posterior margin. This form is due to the fact that the opesiular
indentations are placed laterally. Ovicells are rarer in this species than in
H. vespertilioides.

Distribution. Upper Danian, Faxe and Saltholm.
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GARGANTUA JULLIEN, 1888

64. Gargantua parvicella (Voigt)
Plate 15, Fig. 7.

1924 Homalostega parvicella VoiGT. Pal. Zeitschr. VI. 1, p. 9, PL. I, Figs. 28-31.

1925 Onychocella parvicella (VoiGT). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 356.
1925 Micropora minuta LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 366, Pl. V, Fig. 54.
1930 Gargantua parvicella VoiGTt. Leopoldina. VI, p. 477, Pl. 22, Figs. 23-24.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by depressions or furrows.

The zooecia are small, rounded-hexagonal or oval. The plane, sometimes
embedded cryptocyst and the terminal, semi-elliptical, transverse opesium are
surrounded by a comparatively broad, plane rim. The posterior margin of
the opesium generally has a low, broad lip.

Ovicells and avicularia have not been observed.

Measurements. Range Average
Faxe. L2 e noisabissmed 5o s s 86 0.23-0.31 mm. 0.27 mm.
12 ccpavveanipsee ieenr BEEs 2an 0.21-0.29 - 0.24 -
BO sseinvansssiessansneabrsn 0.05-0.08 - 0.06 —
B s e D DS R S R Y SR 0.08-0.10 - 0.09 -
VoIGT, B2 g sasone @558 8 Bt W @ Wosenl @ Sk 0.22-0.30 mm.
1924, 0:9. 12 sesssmonsses s Uees vimesans 0.18-0.23 -
BB caw i s Sam ChEws s aiue sk 0.04-0.06 —
B 5iss s i D nme S e B REAR RS 0.06-0.10 -
Material.

Thorslunde — 3 specimens; Faxe — 20 specimens; Faxe Il — 2 specimens; Salt-
holm — | specimen.

Remarks.

In his mention of Onychocella parvicella, LEVINSEN (p. 356) has given a
characterization of the avicularia of this species. In his type collection at the
Zoological Museum of Copenhagen there is under this specific name only one
specimen with avicularia and this fragment does not belong to Gargantua parvi-
cella, but is a small Onychocella form. The state of preservation of the specimen
does not permit a closer identification. The same applies to the ovicells in
Micropora minuta (LEVINSEN, p. 366). In this case, too, the description is based
on a single specimen bearing ovicells, a specimen which does not belong to
Gargantua parvicella, but is an unidentifiable Onychocella form.
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Distribution.

Senonian: ? Germany, Gr. Biilten.

Danian: Germany: Erratic blocks. Denmark: Thorslunde, Faxe, Saltholm,
and Klintholm. The species in its occurrence seems to be attached to Upper
Danian.

BRYDONELLA n.g.

Dedicated to the memory of the English bryozoologist R.M. BRYDONE, after
whom the so far only representative of this genus, Brydonella vulcani has been
named.

Diagnosis.

Encrusting or free, uni- or multilamellar colonies consisting of zooecia without
marginal delimitation. The opesium is rounded-quadrangular—heel-shaped—,
surrounded by an irregular whorl of small, oval avicularia with a central pivot.
Interzooecial, large, oblong-oval avicularia with a proximally placed pivot are
[frequent on a few colonies, but are missing on most.

Remarks.

The establishment of this new genus is a natural consequence of BASSLER’s
choice of Cellepora convexa v. HAGENOw as type of the genus Homalostega
(BASSLER 1935, p. 129; 1953, p. G 170). Among other things, this species is
characterized by having well-demarcated, hexagonal, highly convex zooecia
with small, distally placed, semi-circular opesia and by having no avicularia.

The systematic position of Brydonella is most uncertain. The thick cell-walls
and the absence of marginal delimitations of the zooecia might suggest that
there is a certain relationship to forms within the sub-order Ascophora, e.g.
Acanthionella CANU and BASSLER. On the other hand, zoaria with a thick
olocyst and lack of demarcations of zooecia also occur within the sub-order
Anasca, e.g. in Frurionella CANU and BASSLER. The position chosen is deter-
mined by the shape of the aperture, as in the majority of the opesia it is possible
to observe slight circular bulges from the proximal corners, which probably
should be interpreted as opesiular indentations.

65. Brydonella vulcani (Brydone)
Plate 15, Fig. 8.

1839 Cellepora filograna v. HAGENow. N. Jahrb. f. Min., p. 278.
1913 Homalostega vulcani BRYDONE. Geol. Mag. Dec. V. Vol. X, p. 98, PI. 1V, Fig. 7.
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1925 Monoporella confusa LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 402, Pl. VII,
Fig. 80.

1930 Homalostega vulcani BRYDONE. VOIGT. Leopoldina. VI, p. 531, PL. 35, Figs. 17-18.

1959 “Homalostega™ vulcani BRYDONE. VoIGT. Geologie. Beiheft 25, p. 32.

Description.

The zoarium is encrusting or forms free, uni- or multilamellar colonies with
irregularly arranged zooecia without marginal delimitations on the surface of
the zoarium. The back of the colony, on the other hand shows a division into
rhombic or hexagonal areas separated by narrow furrows.

The opesia of the zooecia are rounded-quadrangular, heel-shaped. In the
proximal corners there are faint, circular bulges, which probably should be
interpreted as opesiular indentations.

Ovicells have not been observed.

Of avicularia there are two types: (1) Round the opesia there is an irregular
whorl of small oval avicularia, the largest of which are provided with a central
—or approximately central-—pivot. (2) Scattered over the frontal there are
large, oblong-oval-—sometimes almost finger-shaped—avicularia with a prox-
imally placed pivot. This type is found in rather large numbers on a few frag-
ments of colonies, but are missing on most.

Measurements.

Range Average

Herfolge. HO 55 00 65 5 eer 8 5006 2.5 i & 7.5 8 0.13-0.16 mm. 0.15 mm.
7 I LTI T 0.16 0.16 -
R e T T T 0.10 ~ 0.10 -
VAN s s s 5 8w w § R BES6 6 E 5 B 0.08-0.10 - 0.08 -
Lav (interzooecial) ............ 0.31-0.34 -
lav  ( - N w6 sy w8 S 0.10 -

Mon. {272 SRR S THe SR S 0.16-0.21 mm. 0.17 mm.
I sy smuasee s es dane 0.16-0.19 — 0.18 -
LAY . v v bame s havie s foda s Hhmu b e 0.10 - 0.10 -
217 S VI U R S T 0.08-0.10 — 0.08 -
Lav (interzooecial) ,...sivevvss 0.68-0.78 -
lav  ( - ¥« ormsanioans s 0.21-0.26 -

VoIGT, Lav (interzooecial) .....c..c00vus 0.50-0.70 mm.

1930, p. 531.

Material.

Faxe — 2 specimens; Faxe Il — 4 specimens; Herfolge, Bryozoan Limestone —
45 specimens; Herfolge, Calcarenite — 5 specimens.

Distribution.

Senonian: England: Trimingham. Holland: Maastricht. Germany: Riigen.
Sweden: Balsberg. Denmark: Meon.
Danian: Only known from Upper Danian: Faxe, Herfolge, and Klintholm.
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LUNULITIDAE LAGAAIJ, 1952
LUNULITES LAMARCK, 1816

66. Lunulites faxensis (Levinsen)
Plate 16, Figs. 1-2.

1925 Onychocella faxensis LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 354, Pl VIII,
Fig. 4.
1930 Lunularia faxensis LEVINSEN. VOIGT. Leopoldina. VI, p. 484, Pl. 21, Fig. 25.

Description.

The zoarium forms free, slightly convex, rounded plates. The convex surface
consists of radial rows of zooecia, while the concave side is divided into ir-
regular, elongated areas of radial and transverse furrows.

The zooecia are hexagonal. They are provided with a narrow, projecting
mural rim, which surrounds the embedded, plane cryptocyst and the terminal,
rounded-quadrangular opesium, the rims of which may be slightly projecting.

Ovicells have not been observed.

Vibracula appear scattered among the zooecia, each row of zooecia beginning
with a vibraculum. They are elongated, narrow, hexagonal or oval, with em-
bedded opesia, which as a rule are oval or pyriform with a tapering proximal
part. Sometimes the opesium proximally ends with a narrow slit, thus being
formed like a mushroom.

Measurements. Range Average
Herfolge, B2 cosmees e s seses 0.62-0.78 mm. 0.67 mm.
Bryozoan Limestone lz  ................ 0.36-0.78 - 0.49 -
and Calcarenite. 8  cosowssameimsiis 0.24-0.36 - 0.30 -
I8 ot ssmiseprimatae 0.21-0.36 - 0.26 -
Y 5w e o s s s 0.73-0.78 - 0.76 -
W  sismsmsimysimeeny 0.26-0.31 - 0.29 -
Kagstrup, ) /¥ A T 0.47-0.57 mm. 0.54 mm.
Thorslunde, Faxe. VZ. i b i i s ek e 6 0.31-0.57 - 0.44 -
B0 e eemrsny d0ess 0.16-0.26 - 0.20 -
10 oo s sunm s 0.18-0.26 - 0.21 -
| P T e 0.57-0.68 — 0.60 -
W wnssmeyemeypmses 0.16-0.26 - 0.20 -
Material.

Stevns, Bryozoan Limestone — 2 specimens; Kagstrup — 16 specimens; Thors-
lunde — 57 specimens; Faxe — 33 specimens; Faxe XI — | specimen; Saltholm —
17 specimens; Copenhagen, the South Harbour - 2 specimens; Copenhagen,
Svanemollen — 2 specimens; Herfolge, Bryozoan Limestone — 91 specimens;
Herfolge, Calcarenite — 16 specimens.
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Neotype. Pl. 16, Fig. 1, Bryozoan Limestone, Faxe.

Remarks.

The material examined mainly includes small fragments of a size of one
fourth to a half cm. The specimens from the Calcarenite at Herfolge, however,
on the whole are one to one and a half cm. in size.

Distribution.

Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copenhagen, Her-
folge, and Klintholm. This species thus occurs in Lower as well as Upper
Danian.

67. Lunulites saltholmensis n.sp.
Plate 16, Figs. 3-5.

1925 Onychocella Goldfussii (v. HAGENOW) [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8.
Ser. VII. 3, p. 352.

Diagnosis.

Free, cup-shaped colonies with alternating rows of zooecia and vibracula on the
convex side of the zoarium. The outermost four to five circular rows consist of
rounded-quadrangular polypidian zooecia with a terminal, semi-elliptical opesium
and an embedded cryptocyst. The hydrostatic zooecia are found in the central
part of the colony. They have a more or less convex cryptocyst and a sealed or
small, mostly oval opesium. The vibracula are lanceolate with lateral condyles.

Description.

The zoarium forms free, circular or oval, cup-shaped colonies. The cups may
vary in shape from wide, flat to semi-globular. The zooecia are placed on the
convex outer surface in radial and circular rows alternating with radial rows
of vibracula. The outermost four to five circular rows consist of polypidian
zooecia, while the central section—round the ancestrula—is developed to have
a hydrostatic function. The inner side of the zoarium is divided into irregular
areas of narrow, deep furrows, radially directed, often combined with a
dichotomous ramification. The furrows may be absent in the central part of
the colony, i.e. within the area with the hydrostatic zooecia. The areas between
the furrows are provided with irregularly scattered, circular, pore-shaped
depressions.

Zooecia: as mentioned above, there are two types of zooecia in the present
species. The polypidian zooecia are quadrangularly rounded. The embedded,
slightly sloping or plane cryptocyst and the terminal, semi-elliptical or rounded-
quadrangular opesium is surrounded by a projecting, comparatively broad,
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rounded margin. The hydrostatic zooecia are irregularly arranged, compressed.
The individual zooecia have a more or less convex surface. The opesia may be
sealed or restricted to a circular or oval, transverse pore.

Opvicells have not been observed.

The vibracula are arranged in radial rows alternating with the rows of
zooecia so that each vibraculum is surrounded by four zooecia. They are
lanceolate with a rounded posterior part and a tapering anterior part. Medianly
two small, symmetrical, rounded, dentiform condyles issue from the lateral
rims.

Measurements.

Range Average
Saltholm. Width of ZOATTOMY 4w was pwae s ww s 3.12-7.28 mm. 4,21 mm.
L2 st @ S w95 S 595 e 58 el 0.26-0.31 - 0.29 -
Vs v o i o e 0.26-0.36 - 0.30 -
BO!  riy 35 58 S0 000 98 Bt Bk bei B G 0.08-0.16 — 0.12 -
| (3 JE O O e TSt G N S 0.10-0.16 — 0.12 -
I L T 0.08-0.16 — 0.11 -
T oy e om0 s T ey B s 0.05-0.08 - 0.08 -
Material.

Saltholm — 64 specimens; Copenhagen, Sundkrogen — 56 specimens (small
fragments).

Holotype. Pl. 16, Fig. 3. Saltholm.

Remarks.

LEVINSEN (1925, p. 352) in his description of Lunulites goldfussi (v. HAGENOW)
states that this species—apart from the Senonian habitats—occurs in the lime-
stone on Saltholm. Unfortunately the Saltholm specimens are missing from
LEVINSEN’s type collection, but there is reason to assume that the specimens
in question belong to L. saltholmensis and not to L. goldfussi. The two species
have certain features in common, among others regarding the shape and size
of the zooecia and the shape of the vibracula. In L. goldfussi the vibracula are
not, however, arranged in radial rows; as a rule they occur as first cell in a
row of zooecia. Furthermore, the opesium is not placed terminally in the
zooecium; its position is more central. Judging from the Senonian specimens in
LEVINSEN’s collection L. goldfussi seems to lack hydrostatic zooecia in the
central section of the colony.

L. saltholmensis also bears a habitual resemblance to L. cretacea (DEFRANCE).
In the first place this is due to agreement in respect of the structure of the
colony, as L. cretacea also has radial rows of zooecia alternating with radial
rows of vibracula, and a central area consisting of hydrostatic zooecia. The
individual zooecia in L. cretacea are nearly square, and the quadrangular
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opesium is often placed almost centrally. Furthermore, the vibracula are
smaller and narrower in L. cretacea than in L. saltholmensis.

Among North American Early Tertiary Bryozoa there are a number of
Lunulites species which on various points have features in common with L.
saltholmensis (see CANU and BASSLER, 1920).

Distribution.

Upper Danian of Kagstrup, Faxe, Saltholm, and Copenhagen (Sundkrogen).

THALAMOPORELLIDAE LEVINSEN, 1902
PUNCTURIELLA LEVINSEN, 1925

68. Puncturiella sculpta (d’Orbigny)
Plate 17, Figs. 1-2.

1839 Glauconome spiralis v. HAGeNow. N. Jahrb. f. Min., p. 292, PL. V, Fig.‘ 13a-b.

1851 Vincularia sculpta D’ORBIGNY. Pal. Frang. Terr. Crét. V, p. 72, PL. 655, Figs. 16-18.

1886 Vincularia sculpta D’ORBIGNY. PERGENS and MEUNIER. Ann. Soc. Malac. Belg. XXI,
p- 231.

1887 Vincularia exsculpta MARssoN. Pal. Abh. 1V. |, p. 67, PL. VI, Fig. 14.

1892 Steganoporella? sculpta D’ORBIGNY. HENNIG. Lunds Univ. Arsskr. XXVIII, p. 35,
PL., 1, Fig. 20.

1925 Micropora exsculpta MARsSON. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIL. 3, p. 364.

1930 Puncturiella exsculpta MARSSON. VOIGT. Leopoldina. VI, p. 488, Pl. 24, Fig. 15.

1959 Puncturiella sculpta (D’ORBIGNY) VoIGT. Geologie. Beiheft 25, p. 44.

Description.

The zoarium forms either free, slender, cylindrical stems consisting of six to
eight alternating rows of zooecia, or bilamellarly compressed, sometimes
flabelliform plates. The zooecia are separated by narrow, mostly indistinct
furrows.

The zooecia are very elongate, rounded-rectangular with almost parallel,
very sharply indicated lateral margins. The cryptocyst is slightly embedded,
plane, apart from a steeply ascending area immediately below the aperture.
The surface of the cryptocyst is perforated by fine, dense pores, the largest and
most constant of which are placed in a more or less distinct row along and
immediately inside each lateral margin. The aperture is small, oval, transverse,
terminal.

Ovicells have not been observed.

Immediately above each aperture there is a small, rounded-triangular
avicularium with a triangular or semi-circular opesium.
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Measurements. Range Average

Herfolge, Width of Zoariumm, , o e v s e vs swes 0.73-2.44 mm. 1.51 mm.

Bry0Zoan, [EZ  wwcmie s s mon o 8 sn 5o & o w4 0.62-1.09 - 0.88 —

Liiestone: 180  &ivames oot s pome e s w06 ams 0.16-0.26 - 0.23 -
BE e smssmmy ¢ s o 2o Bh § 6 0 0.08-0.10 - 0.08 -
8 s & ki i MR R L B el 0.10-0.16 - 0.15 -
Lav; TaY s s oo oo cvorn & 5 o o s v s 0.05 -

Faxe. Width of zoarium .............. 0.52-0.68 mm. 0.60 mm.
L7 cos w5 aime 6.6 96es 5 5 @698 § 0@ ¢ 0.73-0.83 - 0.78 -
B pee e me R MDY s @ 0.24-0.29 - 0.26 -
BA . ssins niassaime s s s s s 0.08-0.10 - 0.08 -
B s s g s s e EE g 0.10-0.13 - 0.12 -
LN VBV wom o 5is 5 3 i e 3 B S0 & 3 0.05 -

Apart from the difference in zoarial width in the material from the two
localities examined,—a fact which will be discussed in detail below—, there is
reason to note that the zooecia in the specimens from Herfolge are longer and
narrower than those in the colonies from Faxe.

Material.

Apart from the Herfolge material the specimens examined have slender
cylindrical stems. As to Herfolge, the material includes 17 fragments with
cylindrical stems and 11 specimens with a bilamellar, compressed shape of
colony. Otherwise the material is distributed as follows: Stevns, Bryozoan
Limestone — | specimen; Faxe — 3 specimens; Faxe 11 — 3 specimens; Faxe XI —
I specimen; Saltholm — 1 specimen; Herfolge, Bryozoan Limestone — 28
specimens.

Distribution.

Senonian: Germany: Riigen. France: Cotentin. Denmark: Mon.

Danian: Sweden: Annetorp. Denmark: Stevns, Kagstrup, Faxe, Saltholm,
Herfolge, and Klintholm. The species thus seems to be of general occurrence
within the Danian.

69. Puncturiella tenera (Voigt)
Plate 17, Fig. 3.

1924 Homalostega tenera VOIGT. Pal. Zeitschr. VI. 1, p. 8, PI. I, Figs. 32-33.
1930 Micropora tenera Voi1GT. Leopoldina. VI, p. 476, Pl. 22, Fig. 22.
Description.

The zoarium is encrusting or forms free, thin, unilamellar plates, with the
zooecia in fairly regular quincunx.
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The zooecia are variable in shape and size, elongate, with more or less
parallel marginal rims and a rounded tapering anterior end. The posterior rim
of the zooecium and the lateral rims are comparatively broad, plane, rounded;
a correspondingly broad, curved, prominent band forms the posterior aper-
tural lip and connects the two lateral rims, while the rim round the rest of
the aperture is narrower and little prominent. The avicularium at the top and
the aperture are separated only by a thin band. The cryptocyst is convex,
distinctly issuing from the lateral rims and perforated by 40-50 small, circular
pores. Sometimes these pores seem to be placed in transversal rows, but as a
rule their position apparently is irregular. The aperture is terminal, oval,
transverse.

Ovicells have not been observed.

Above each aperture there is a small, rounded, triangular avicularium with
a circular or oval, transverse pore.

Measurements.
Range Average
Herfolge. L st it BasasEs 855 568 0.62-0.99 mm. 0.79 mm.
| S S 0.26-0.42 - 0.35 -
{11 AR S Py 0.08-0.10 - 0.09 -
8. i us0wr s e s i cn o o 0.13-0.18 - 0.16 -
FllBR s st in v s i e @ i s o 0.05 - 0.05 -
L&Y surnssms s s s baes 5 s ais s 0.08 - 0.08 -
VoIGT, 2 s o miain s Gk & diew s 5 SWaa s s 0.70-0.80 mm.
1924y DDl BB ccaaones spimrags wmsse o mimasise & dids 0.22-0.30 -
B i v s mws 5 i b5 i s 3 5w g e 0.10-0.12 -
D) ottt o woiont i e st v e 0.12-0.13 -

Material. Herfolge, Bryozoan Limestone — 3 specimens.

Remarks.

From the English Senonian White Chalk (Trimingham) BRYDONE (1936, p. 84,
Pl. XL, Fig. 17) examined and described a form, Puncturiella norviciensis
spinulata BRYDONE, which seems to be closely related to P. tenera. Unfortunately
it is not possible on the basis of BRYDONE’s incomplete description to decide
whether the two forms are identical.

Distribution.

Danian: Germany: Erratic blocks at Rosslau. Denmark: Faxe, Herfolge, and
Klintholm.
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DIVISION PSEUDOSTEGA LEVINSEN, 1909

Zoaria erect, cylindrical or bilamellar. Zooecia in longitudinal series, frontal
area formed by an imperforate depressed cryptocyst. Hydrostatic system
external, confined to the hypostege (cavity between ectocyst and cryptocyst of
each zooecium). Avicularia vicarious, replacing zooecia in the series. Spines
and pores wanting. Ovicell embedded in distal zooecium.

COSCINOPLEURIDAE CANU, 1913
COSCINOPLEURA MARSSON, 1887

70. Coscinopleura angusta angusta Berthelsen
Plate 17, Figs. 4-7.

1925 Rhagosostoma elegans (v. HAGENOw) var. a. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser.
VIL. 3, p. 368.

1930 Coscinopleura elegans v. HAGENOW [partim]. VoiGT. Leopoldina. VI, p. 490.

1948 Coscinopleura angusta BERTHELSEN. Geol. Survey Denmark. IV Series. Vol. 3. No. 3,
pp- 1-13, Fig. 4.

1956 Coscinopleura angusta angusta BERTHELSEN. VOIGT. Mitt. Geol. Staatsinst. Hamb.
H. 25, p. 48, PI. 5, Figs. 1-8.

Description.

The zoarium forms free, bilamellar, dichotomous stems with the zooecia in
regularly alternating longitudinal rows. The zooecia are separated by narrow,
but distinct furrows. The marginal zone of the colony consists of vibracula
(= coscinozooecia in VOIGT, 1956, p. 39), alternating with kenozooecia.

The zooecia are elongate, pyriform, with a wide, smoothly rounded anterior
part, which is demarcated by convex lateral lines and a tapering posterior part
with concave lateral lines. The proximal edge is straight. The convex, smooth
cryptocyst completely surrounds the aperture, which is semi-clliptical, a little
elongate, with a slightly thickened proximal lip, which bears two small, sym-
metrical opesiular indentations. In the zooecia bearing ovicells the aperture is
wider and more angular than in the normal ones (cf. VoiGgr, 1956, p. 31).

The ovicells are hyperstomial, shaped like a flat helmet, terminated laterally
by two symmetrically arranged horns.

As mentioned above, vibracula are placed along the margin of the zoarium.
The individual vibracula (= coscinozooecia) have a convex surface, which is
perforated by circular pores (coscinospores in VOIGT, 1956, p. 30), of which,
as a rule, there are four along each rim and two or three on the central part of
the frontal. The semicircular aperture is terminal; it may be partly sealed by a
salient, oblique denticulum (VoiGT, 1956, p. 39).

Kenozooecia appear partly singly on the margin of the zoarium, where they
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fill in the intervals between the vibracula, so that each kenozooecium is sur-
rounded by four vibracula (see Plate 17, Fig. 5), partly in groups in the basal
parts of the colonies between more or less calcified zooecia. Such collections of
kenozooecia are seen to be especially developed on 5-6.5 mm. broad stems
from the Calcarenite at Herfolge (Plate 17, Fig. 6). The shape of the keno-
zooecia is very variable, apparently dependent on conditions of space in the
colony. In the centre they have a circular pore.

Measurements. Range Average

Herfolge. Width of zoarium; s« s sssvusasss 1.41-1.83 mm. 1.58 mm.
TS b wesomeriwsosmn somsn v i o i b e 0.52-0.65 - 0.60 —
T Ty 0.29-0.42 - 0.36 -
B ot e e i o i hrdeidi b dnckines 0.10-0.16 - 0.13 -
la cssssseresisesspenesanees 0.10-0.16 - 0.12 -
VO o caso o mowis  aommis ot 988,008, 0.23-0.26 -
oW  semsisssm it i amaeaame s 0.26 -
[P . carsupe o oen s mwmer s o o s 5 ) 0.52-0.68 — 0.56 -
v cremsrimmsrEme ik iE R 0.31-0.42 - 0.36 -
Length of kenozooecium........ 0.13-0.18 - 0.16 —
Width — =  Gavamees 0.13-0.18 - 0.15 -

Kagstrup.  Width of zoarium .............. 1.50-1.66 mm. 1.60 mm.
Bl o momom o coon st oo s 8 s 0.52-0.57 - 0.55 -
b2 ssspmevnaen s wee s b Ee 0.31-0.36 - 0.35 -
8] ommaron e sosmonns et 0T By 0.10 - 0.10 —
I8 csmmessanee s sis Lhmas s v 0.10-0.13 - 0.1 -
LV v omosos s ansine o e s 65 w5 0.57-0.62 -
IV e meamaamans 5 65 s i b ma s 0.34-0.36 -

The values stated show the variation within material from the lowermost
and the uppermost Danian. For supplementary information reference must be
made to my paper from 1948 (p. 6) and VOIGT’s investigations (VOIGT, 1956,
p. 49 and pp. 62-63).

Material.

Stevns, Bryozoan Limestone — 26 specimens; Kagstrup — 187 specimens; Thors-
lunde — 48 specimens; Faxe — 128 specimens; Faxe Il — 33 specimens; Salt-
holm - 875 specimens; Copenhagen, Svanemeollebugten — 516 specimens;
Herfolge, Bryozoan Limestone — 1645 specimens; Herfolge, Calcarenite —
94 specimens; Klintholm — 22 specimens.

Holotype.
BERTHELSEN, 1948, Fig. 4 (p. 12), Bryozoan Limestone, Herfolge.

Remarks.
VoIGT (1956) in monographic form has given an excellent characterization of
the species within the genera Coscinopleura, Acoscinopleura, and Tremoscino-
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pleura. Only two of these species will be mentioned here, viz. Coscinopleura
angusta minor VOIGT and Coscinopleura digitata MORTON. The former is a
subspecies of C. angusta BERTHELSEN established by VOIGT on the basis of
material from Tuffeau de Ciply, Lower Montian. It differs from the main
species by having smaller zooecia and narrower stems. Furthermore the aper-
ture in the zooecia bearing ovicells is only a little greater than in the normal
ones, and the number of coscinopores is on the whole higher (9-15) than in
C. angusta angusta. C. digitata MORTON (Pl. 18, Fig. 1) is one of the commonest
species in the paleocene ? Vincentown formation in New Jersey. It differs from
the European forms by having hexagonal zooecia and 10-18 very large coscino-
pores.

Distribution.

Danian: Germany: Erratic blocks. Russia: The Crimea. Sweden: Limhamn
and Ostra Torp. Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm,
Copenhagen, Herfolge, and Klintholm. The species thus is known from all
East Danish Danian localities.

SUBORDER CRIBRIMORPHA LANG, 1916

Zooecia with more or less of front membranous, protected by a roof formed
of fused overarching circumareal spines.

Fig. 27 is a schematic diagram of a Cribrimorph Bryozoa with statement of
the particular terms used for the characterization of species within this group.

FISSURICELLA VOIGT, 1959

71. Fissuricella fissa (Voigt)
Plate 18, Fig. 2.

1930 Andriopora fissa VoiGT. Leopoldina. VI, p. 496, Pl. 26, Figs. 22-23.
1959 Fissuricella fissa VoiGT. Neues Jb. Geol. u. Paliont. Abh. 108. 3, p. 260, Pl. 26,
Figs. 4-7.

Description.
The zoarium forms encrusting, uniserial, small colonies.

The zooecia are elongate, pyriform or oval, greatly convex, almost bladder-
shaped. Medianly on the frontal there is a narrow, elongate, groove-like de-
pression, which according to VoiGT (1959, p. 264) has arisen by coalescence
of a wide, median cleft. At the anterior end of the zooecium, rather much
embedded, there is a small, round aperture and distally to this a circular
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Ovicell

Distal oral shield

Distal oral spine

Orifice

Lateral oral spine

Proximal oral spines fused to median process of ap. bar

Median process of apertural bar

Apertural bar

Lacuna in interzooecial secondary tissue
Costa

Interzooecial secondary tissue
Termen

Median area of fusion
Lateral costal fusion

Pelma

Pelmatidium

Gymnocyst

Fig. 27. Schematic diagram of a Cribrimorph Bryozoa to show the terms. (LANG, 1921).

communication pore, which is larger than the aperture. Circular communi-
cation pores also occur in the lateral walls of the zooecium. These pores,
however, are smaller than the distal communication pore.

Ovicells and avicularia have not been observed.

Measurements.

Herfolge. Lz

VoiGT, Lz
1930, p. 496. 1z

Material.

Range Average
............... 0.68-1.09 mm. 0.79 mm.
............... 0.26-0.47 - 0.36 —

............... 0.75-0.90 mm.
............... 0.30-0.35 -

Stevns, Bryozoan Limestone — 1 specimen; Saltholm — 1 specimen; Herfolge,

Bryozoan Limestone — 6 specimens.

Remarks.

VoiGT originally (1930, p. 496) referred F. fissa to the genus Andriopora, as he
thought that the particular development of the median region was due to a

!



162

fusion of costae. Examinations of new material and comparison with Fissuricella
vermiculata VOIGT from Upper Maastrichtian in Holland, however, convinced
VoiGT that this interpretation cannot be retained and that the two species
belong together in a special genus which probably has nothing to do with the
Cribrimorpha. On the other hand, it has not been possible for VOIGT to decide
to what family this genus belongs. Perhaps a particular family ought to be
established for Fissuricella, but VOIGT has preferred so far to let the genus
remain as a genus incertae sedis.

Distribution.
Danian: Germany: Erratic blocks, i.a. at Daerstorf near Harburg. Denmark:
Stevns, Saltholm, Herfelge, and Faxe (Voigrt, 1930, p. 496).

CRIBRILINIDAE HINCKS, 1880
MEMBRANIPORELLA SMITT, 1873

72. Membraniporella squamulosa (v. Hagenow)
Plate 18, Fig. 3.

1839 Cellepora squamulosa v. HAGENow. N. Jahrb. f. Min., p. 270.
1959 Membraniporella squamulosa v. HAGENow. VoIGT. Geologie. Beiheft 25, p. 16,
Pl 1V, Fig. 3,

Description.

The zoarium forms encrusting, uni- or multilamellar colonies, which are often
composed of subcolonies. The zooecia are arranged in irregular, radial rows.
They may be dense, only separated by a narrow furrow, or have greater inter-
vals between the cells.

The zooecia are oblong-elliptical, with a narrow, knotty rim round the large
elliptical area. On well-preserved specimens there is a frontal shield composed
of 7-10 extremely delicate costae, but as a rule these are missing. In such cases
the area is frequently sealed by a thin calcium lamella.

The ovicells are hyperstomial, helmet-shaped.

Small, oval, elliptical avicularia are of frequent occurrence, as a rule in the
intervals between the zooecia.

Measurements. Range Average
Herfolge, | S 0.34-0.42 mm. 0.36 mm.
Bryozoan Limestone:. 1z  ....iccas0ev0iss 0.23-0.26 - 0.25 -
Stevns, LZ  ewwonsmmsviaom s 0.26-0.39 mm. 0.33 mm.
Bryozoan Limestonie. 1z  ..ciceevvisnives 0.18-0.23 — 0.21 -
LAV  savsinassmsosian 0.10-0.13 - 0.12 -

| 7 o 0.08-0.10 — 0.09 -
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Material.

Stevns, Bryozoan Limestone — | specimen; Kagstrup — 52 specimens; Faxe —
1 specimen; Faxe II — 1 specimen; Saltholm — 9 specimens; Herfolge, Bryozoan
Limestone — 5 specimens.

Distribution.

Senonian: Germany: Riigen.

Danian: Denmark: Stevns, Bryozoan Limestone, Kagstrup, Faxe, Saltholm,
Herfolge, and Klintholm, besides Voldum and Grena in Jutland (VoiGT, 1959,
p. 16).

LAGYNOPORIDAE LANG, 1916
LEPTOCHEILOPORA LANG, 1916

73. Leptocheilopora laticostata n.sp.
Plate 18, Fig. 4.

Diagnosis.

A Leptocheilopora species characterized by wide, elliptical zooecia with a well-
developed gymnocyst and a frontal shield consisting of 12-16 wide, flat costae
and an oblong-oval area of fusion provided with a median longitudinal row of
rimmed pores. Apertural bar with proximal bend. Orifice divided into a large
semi-circular anter and a small oval transverse poster.

Description.

The zoarium is encrusting, unilamellar, with irregularly arranged zooecia
separated by deep depressions or furrows.

The zooecia are elliptical, wide, greatly convex, with a well-developed
gymnocyst. The frontal shield consists of 12-16 wide, flat, dense costae without
visible lateral fusions. The costae are medianly united in an oblong-oval area
of fusion, which along the longitudinal median line is provided with fine,
rimmed pores. At low magnification this row of pores seems to form a slight
carina. The apertural bar has the same width as the costae and a sharp proximal
bend. Medianly there is a small knob-shaped process. Two small lateral
cardelles near the proximal margin of the orifice divide this into a large semi-
circular anter and a small oval, transverse poster. On a single zooecium two
oral spines were observed. The position of these suggests that originally there
were four such spines.

The ovicells are hyperstomial; on the fragments examined they only occur
in the shape of elongate, rounded scars with greatly curved lateral margins.

Avicularia have not been observed.

1=
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Measurements. Range Average
Faxe. L sswedsanesh smss Sew b aine s as 0.52-0.62 mm. 0.56 mm.
7 S Sy WS U S S - 0.31-0.42 - 0.34 -
11 R 0.08-0.10 - 0.10 -
B s arau i s smioh 2 v o wwemhe b 4 0.10 -
Length of frontal shield......... 0.26-0.47 — 0.33 -
Width - - g s 8 0.21-0.26 - 0.23 =
ROV (SBAL) 555 55505 & 5 a saima s 59 0.26 -
155 D (=) RO 0.21 -

Material. Faxe — 4 specimens.
Holotype. Pl. 18, Fig. 4. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the wide costae.

This species occupies a place apart within Leptocheilopora as a consequence
of the well-developed gymnocyst. As regards the shape of the zooecia and the
size and number of the costae L. laticostata bears the greatest resemblance to
L. tenuilabrosa LANG from the English Santonian, from which, however, it
differs by having oral spines and by the presence of a median row of pores.

Distribution. Danian: Faxe and Herfolge.

AEND:RIOPORIDAE LANG, 1916
ANDRIOPORA LANG, 1916

74. Andriopora daniensis Voigt
Plate 18, Fig. 5.

1930 Andriopora daniensis Voict. Leopoldina. VI, p. 497, Pl. 26, Fig. 19.

Description.

The zoarium is encrusting, uniserial, with a short cauda.

The zooecia are elongate-elliptical. The frontal shield, which occupies the
whole frontal of the zooecia, consists of 12 wide, flat costae separated by
narrow furrows. Medianly the costae are fused and form a long narrow carina.
The apertural bar has the same width as the costae and has a proximal bend.
The distal part of the orifice is circular, the proximal part is tapering. According
to VoIGT each zooecium has four oral spines.

Ovicells and avicularia have not been observed.
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Measurements. Range Average
Herfolge. Lzt omiws s povw o G v o qupken 5 S0 g 55 0.99 mm.
- e YT I T T 0.52-0.57 -
Bl cpmessmessms ryamevisamise 0.16 -
I i v a i s 6w e e 58 0.13-0.16 -
VoiGrT, L. 5o o e bian s Gms d PNEEE DEELSE S 0.55-0.60 mm.
1980, 9: 497: 12 swmssamesnmavsmmnsssmumsss 0.25-0.30 -
BF  onv g et goins 08 ogynd § §58 258 0.14-0.15 -

Material. Herfolge, Bryozoan Limestone — 5 specimens.

Distribution.

Danian: Germany: Erratic blocks at Kothen (Anhalt). Denmark: Faxe and
Herfolge.

PLIOPHLOEA GABB AND HORN, 1862

75. Pliophloea subcornuta n.sp.
Plate 18, Fig. 6.

1925 Barroisina cornuta (v. HAGENOW) [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser.
VII. 3, p. 384, PI. VI, Fig. 66b?

Diagnosis.

An encrusting Pliophloea species with elongate, tapering zooecia, hyperstomial
ovicells, small symmetrical avicularia above the distal corners of the zooecium
and numerous kenozooecia. Zooecium with 16-18 wide costae and orifice with
a large trapezohedral anter and a small, oval transverse poster.

Description.

The zoarium forms encrusting, unilamellar colonies with irregularly arranged,
sometimes imbricate zooecia, which are separated by furrows or broad de-
pressions filled in by kenozooecia.

The zooecia are very variable in shape and size. Elongate, proximally tapering
cells are the commonest type. The convex frontal shield consists of 16-18 wide,
flat costae, which are separated by rows of pores, as the costae are inter-
connected by lateral fusions. The apertural bar is a little wider than the costae,
slightly projecting, rounded, with a proximal bend. The orifice is by small
proximally placed cardelles divided into a large rounded-trapezohedral anter
and a small, oval, transverse poster. The poster is about half as wide as the
anter. Oral spines have not been observed.

The ovicells are hyperstomial, helmet-shaped, with a narrow median carina.



166

Each zooecium bears two, small, symmetrical avicularia placed on the distal
corners (“‘shoulders’) of the zooecium, laterally to the ovicell. The shape is
oblong-oval, the opesium is terminal, elongate, and narrow.

In the depressions between the normal zooecia there are kenozooecia of
variable shape and size. In the largest ones there are slight traces of costae.
An aperture occurs but exceptionally and if so, only in the form of a circular
or oval pore.

Measurements. Range Average
Faxe. B oo omgmn i s wpa el Buzas 0.36-0.52 mm. 0.42 mm.
12 sprvsmesssmmess s s 9w s s s 0.23-0.36 - 0.29 -
BE ol boavsysrd avspupelshe s o it TV 0.08 - 0.08 -
] 95000 9516 ks D5 i AT 0.08 - 0.08 -
HOV.  covvowoesmawsssams s vwsasss 0.21-0.23 -
POUP ond fiotnn o enssonnss o cossmloueascasidions mimsi 0.18 -
LV v o smses o s 0 5 5 505 8 5505 § 0.10 -
JAVE e o siommmsin momscsen ol v camed ) e onem s 0.08 -
Stevns, L APV 0.42-0.52 mm. 0.47 mm.
Kagstrup. 12 wscssssswvsivesesmvsvsovs 0.26-0.36 - 0.31 -
BE ot e onnmmam Ry S s o oS4 0.08 - 0.08 -
W cossmessesmeams sy ses s 0.08 - 0.08 -
Pliophloea cornuta.
VoiGT, i . S 0.45-0.50 mm.
1930, p. 499.
Material.

Stevns, Bryozoan Limestone — 8 specimens; Kagstrup — 7 specimens; Faxe —
13 specimens; Faxe Il — 4 specimens; Faxe XI — 3 specimens.

Holotype. Pl. 18, Fig. 6. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the similarity of P. subcornuta to the Senonian species
P. cornuta v. HAGENOW. Both species are encrusting, have wide, flat costae
and two small symmetrical avicularia above the distal corners of the
zooecium. P. cornuta, however, has more oval zooecia with fewer (12-14)
costae, and the orifice has more prominent cardelles and a slit-shaped poster.
Furthermore, the opesia of the avicularia are larger and are placed medianly.
Kenozooecia seem to occur more frequently in P. subcornuta than in P. cornuta.
Probably LEVINSEN’s picture of a P. cornuta colony (1925, Pl. VI, Fig. 66b)
with kenozooecia is a rendering of a specimen of P. subcornuta. In his collection
there is only one fragment with so many kenozooecia. This specimen originates
from Faxe and belongs to P. subcornuta.
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Distribution.

Danian: Stevns, Kagstrup, Faxe, and Saltholm. The distribution of the species
thus seems to be restricted to Zones B and C according to @pum’s classification
of the Danian.

76. Pliophloea cf. P. gluma Lang
Plate 19, Fig. 1.

1916 Pliophloea gluma LLANG. Ann. & Mag. Nat. Hist. 8. Ser. Vol. 18, p. 392.

1921 Pliophloea gluma LANG. Cat. of Cret. Bryozoa, Vol. III, p. 188, Fig. 88, PL. VI,
Fig. 3.

1930 Pliophloea gluma LANG. VOIGT. Leopoldina. VI, p. 501, Pl. 27, Fig. 21.

Description.
The zoarium is encrusting, unilamellar, with irregular arranged zooecia, which
are separated by narrow, but distinct furrows.

The zooecia are oblong-oval. The gymnocyst is slightly developed and in
part covered by the avicularia. The frontal shield is plane, composed of 12-13
wide, flat costae, which are interconnected by lateral fusions and medianly are
united in a band-shaped area of fusion. The apertural bar has a proximal
bend, but otherwise has the same appearance as the normal costae. Well-
developed cardelles divide the orifice into a large, subcircular anter and a
small, oval, transverse poster. Small oral spines are present.

The ovicells are hyperstomial, large, helmet-shaped, without any median
carina.

Avicularia are common, occurring either singly near the orifice or in pairs
above the distal corners of the zooecia, laterally to the orifice. Sometimes they
may appear in a fairly large number in depressions between the zooecia. They
are variable in shape and size, generally elongate, with a terminal narrow
opesium.

Measurements. Range Average

Faxe. Lz wiesa on ss s ss pave 55 warn 5y 3 e 0.52-0.57 mm. 0.55 mm.
B moienmnas o S S W s 0.26-0.31 - 0.29 -
Bt e es e s ame § 8 Ged s wag 0.10 - 0.10 -
BB, o iawartnuses siones e s A v st 0.08 - 0.08 -
BOV  assaioss o s s aiin 5 1 Goos & 8 ams 0.23-0.26 -
B60 o piems o ot 06 St it snand 0.26 -

Lapi@, 121, B vn vmie s swmn somman o somsioom mnare 0.40 mm.
I smsiwesinms s sEEes O8RS e 0.25 -

Material.

Faxe — 10 specimens; Herfolge, Bryozoan Limestone — 2 specimens.
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Remarks.

The specific name is indicated with cf. because this form—in spite of the specific
characters mentioned—is extremely difficult to distinguish from Pliophloea
gluma LANG. Such a distinction presupposes a very fine state of preservation,
and my material cannot satisfy this demand. Future investigations perhaps
will result in a merging of the two species in question.

Distribution:

Danian: Germany: Erratic blocks at Kdthen. Denmark: Upper Danian: Faxe
and Herfolge.

77. Pliophloea cf. P. palea Lang
Plate 19, Fig. 2.

1916 Pliophloea palea LANG. Ann. Mag. Nat. Hist. 8. Ser. Vol. 18, p. 391.
1921 Pliophloea palea LANG. Cat. of Cret. Bryozoa. Vol. III, p. 187, Fig. 87, Pl. VI, Fig. 2.
1930 Pliophloea palea LANG. VoiGT. Leopoldina. VI, p. 501, Pl. 27, Fig. 21.

Description.

The zoarium is encrusting, unilamellar with irregularly arranged zooecia,
which are separated by furrows and deep depressions.

The zooecia are oval, with slightly developed gymnocyst, which as a rule
are concealed by avicularia and kenozooecia. The frontal shield consists of
16-20 dense, rather thin costae with numerous, but rather distinct lateral
fusions. The costae are medianly united in a narrow, band-shaped area of
fusion. The apertural bar bends in a proximally directed curve. The orifice
consists of a large subcircular anter and a small, oval, transverse or rounded-
trapezohedral poster. According to LANG the rim round the orifice is set with
about six small oral spines.

The ovicells are hyperstomial, helmet-shaped, with a narrow median carina.

The avicularia mainly occur in pairs above the distal corners of the zooecium.
They are small, elongate, with terminal, narrow opesia.

In the depressions between the normal zooecia there are frequently small,
irregular kenozooecia medianly provided with a circular pore.

Measurements. Range Average

Faxe. L i ssn i 5 a6 § s § SESEEEIRa & 4§ 0.36-0.52 mm. 0.42 mm.
B2 S b r o R R | 1 O S T E BB 0.23-0.26 - 0.26 -
BB 25 3o 0 0 522 m B et § e § Bl « 5 0.08 - 0.08 -
It sisvaarmussmesnsmns nme sy 0.08 - 0.08 -
BEEIRE s i & 6 5w 5 R & S ¥ Bl R 0.21 -

[OV  soawessmssramasimesamenss 0.21 -
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BTG om0 @ oo o e 3180 6 B 0.16-0.21 - 0.17 -
BV omasns o155 § @oreod s Eies b S s 0.08-0.13 - 0.10 -
LANG, BZ oo s ominsomass nagned § bas 0.40 mm.
19200 187 12 wssswmur sams s sumssies st s s 0.26 -

Material.
Faxe — 12 specimens; Herfolge, Bryozoan Limestone — 10 specimens; Herfolge,
Calcarenite — 6 specimens.

Remarks.

As mentioned under P. gluma (p. 167), it is very difficult to keep specimens of
P. gluma and P. palea apart, especially if the state of preservation is not par-
ticularly good. My material of P. palea mainly includes small and poorly
preserved fragments, and the uncertainty thus arising regarding the deter-
mination of species has necessitated the indication cf. against the specific name.

Distribution. Upper Danian: Faxe and Herfolge.

78. Pliophloea vincularioides Voigt
Plate 18, Fig. 7.

1924 Pliophloea vincularioides VoiGT. Pal. Zeitschr. VI. 1, p. 11, PL I, Figs. 38-39.
1930 Pliophloea vincularioides Voigt. Leopoldina. VI, p. 502, Pl. 27, Fig. 22.

Description.

The zoarium forms slender, cylindrical stems with dichotomous ramification
and the zooecia in 5-7 alternating longitudinal rows. The zooecia are separated
by narrow, almost invisible furrows.

The zooecia are elongate, narrow, plane, little prominent. The frontal shield
consists of 15-25 flat costae, which are separated by indistinct rows of pores.
The apertural bar has a sharp proximal bend. The orifice is provided with well-
developed cardelles, which separate a comparatively large, subcircular anter
and a small, narrow poster.

The ovicells are hyperstomial, large, globular.

The avicularia appear in pairs, symmetrically placed above the distal corners
of the zooecium. They are small, elongate, directed obliquely forwards, with
small, narrow opesia.

Measurements. Range Average
Faxe. Width of zoarium .............. 0.57-0.78 mm. 0.68 mm.
LF o emens S s e s b 0.47-0.68 - 0.61 -

12 s b neiain de s o Sl £ @i 0.18-0.26 - 0.23 -
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B svvidessamins s88 SR 0w ne g 0.10 - 0.10 -
B | Teretim 40 SEa S5 o ms T e s 0.08 - 0.08 -
ROV & ancis v s oo o aososss 458 88 5% 4 0.10 -
JOW 3 20508 0 6wntern S wisrase s 0.10 -

VoIGT, Lo 2 080 2 A AT He Al IS 0.60 mm.

19249 1k, 12 siwmasspmes amess ssdedsms s 0.20-0.25 -

Material.

Thorslunde — 7 specimens; Faxe Il — 7 specimens; Saltholm — 1 specimen.

Distribution.

Danian: Germany: Erratic blocks at Kothen. Denmark: Upper Danian, Faxe,
Thorslunde, Saltholm, Herfolge, and Klintholm.

79. Pliophloea briinnichi n.sp.

Plate 19, Figs. 3-4.
Diagnosis.

A Pliophloea species with bi- or multilamellar, discoid or stem-shaped colonies
consisting of elongate, elliptical zooecia in irregular quincunx. Frontal shield
with 16-24 flat, dense costae separated by rows of small lacunae. Orifice with
well-developed cardelles, large subcircular anter and a small oval, transverse
poster. Ovicells hyperstomial, helmet-shaped, with a median carina. Small oval
avicularia above the distal corners of the zooecium.

Description.

The zoarium constitutes free, bilamellar or multilamellar colonies, which some-
times form lobed plates, sometimes compressed stems with dichotomous rami-
fication. The zooecia are arranged in irregular quincunx and separated by
narrow, but distinct furrows.

The zooecia are very eclongate, elliptical, more rarely rhombic. The frontal
shield is plane or slightly convex, consisting of 16-24 dense costae, which are
separated by very small lacunae. The costae are flat, irregular in width. The
apertural bar is little prominent. It has the same width as the widest costae and
bends proximally. The orifice is provided with well-developed cardelles so that
a constriction arises between a large, subcircular anter and a small, oval
poster. Oral spines have not been observed.

The ovicells are hyperstomial, helmet-shaped, with a narrow median carina.

Above the distal corners (“shoulders™) of the zooecium there are two sym-
metrical, small, oblong-oval avicularia with an elongate, narrow opesium.
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Measurements. Range Average
Herfolge, EZ  ssemengimasieess 0.52-0.78 mm. 0.61 mm.
Bryozoan Limestone, lz  ................ 0.18-0.31 - 0.23 =~
thin, bilamellar plates. hr — ................ 0.10 - 0.10 -
T T 0.08 - 0.08 -
BOY  sosmasss nasssmes 0.18-0.21 - 0.20 -
Io%  avanwsssgis qoaws 0.18-0.21 - 0.19 -
LAY  ssasueismass b adims 0.08-0.10 - 0.09 -
law  svssmanyong e 0.05 - 0.05 -
Herfolge, B3 s sowsns s oes 0.47-0.62 mm. 0.54 mm.
multilamellar plates. 1z ................ 0.18-0.31 - 0.24 -
B nesspanmgageyess 0.08-0.10 0.10 —
¥ ssasmamasinssses 0.05-0.08 — 0.07 -

The measurements show that the bilamellar zoaria have larger zooecia than
the multilamellar ones.

Material.

Herfolge, Bryozoan Limestone — 1208 specimens; Herfolge, Calcarenite —
51 specimens; Klintholm — 3 specimens.

Holotype. Pl. 19, Fig. 3. Herfolge, Bryozoan Limestone.
Paratype. Pl. 19, Fig. 4.

Remarks.

P. briinnichi is dedicated to the memory of the late Dr. K. BRUNNICH NIELSEN
(1872-1942), physician and paleontologist, who is the author of a number of
papers about invertebrate fossils in the Danian (cf. the List of Literature,
p. 284).

Bilamellar and multilamellar colonies are also found in Pliophloea arborea
VoiGT and Pliophloea sagena MORTON. The Senonian form, P. arborea (VOIGT,
1930, p. 501, PL. 27, Figs. 16-17), has shorter zooecia (Lz: 0.45 mm.) with
12-14 costae. The orifice is shaped like a figure eight, the poster having nearly
the same width as the anter. A characteristic feature of this species is the
position of the avicularia, which form connected rows (bands) between the
rows of zooecia. P. arborea is identical with LEVINSEN’s form P. cornuta var. b.
(LeviNseN, 1925, p. 384, PL. VI, Fig. 66¢).

P. sagena MORTON (CANU and BASSLER, 1933, p. 49, PL 11, Figs. 1-5)
(PL. 19, Fig. 5) from the Paleocene (?) Vincentown formation in New Jersey
probably is the species which is most closcly related to P. briinnichi. P. sagena
generally has shorter, but wider zooecia (Lz: 0.54-0.63 mm., 1z: 0.25-0.29 mm.)
and fewer costae (12-14) than P. briinnichi. Furthermore, P. sagena has a semi-
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circular orifice with little prominent cardelles and the same width of anter
and poster. CANU and BASSLER have observed that the bilamellar zoaria have
the largest zooecia and that the zooecia decrease in size the more the lamellae
increase in number. As mentioned in connexion with the measurements, a
corresponding development has also been established in the case of P. briinnichi.

Distribution. Upper Danian: Herfolge and Klintholm.

MONOCERATOPORA LANG, 1916

80. Monoceratopora quadrisulcata (Hennig)
Plate 19, Figs. 6-7.

1892 Cribrilina quadrisulcata HENNIG. Lunds Univ. Arsskr. XXVIII, p. 38, Pl. 2, Figs.
31-32.

1925 Barroisina quadrisulcata (HENNIG). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p. 390, PL VI, Fig. 70.

1930 Monoceratopora quadrisulcata HENNIG. VOIGT. Leopoldina VI, p. 499, PL. 27, Fig. 8.

Description.
The zoarium is encrusting, with irregularly arranged zooecia separated by
furrows and depressions.

The zooecia are rhombically oval, with a convex frontal shield consisting of
about 10 wide, rounded, dense costae which are separated by narrow furrows.
Medianly the costae are united in a small, oval area of fusion. The apertural
bar is wide, rounded, prominent. The orifice is small, rounded-quadrangular,
with a straight posterior margin.

The ovicells are hyperstomial, large, helmet-shaped, with a median carina.

On top of each zooecium—with the exception of those bearing ovicells—
there is a small oblique, trilateral, pyramidal avicularium, the opesium of
which is turned obliquely upwards.

Measurements. Range Average

Faxe. . 2 R S PP Y 0.42-0.52 mm. 0.46 mm.
B s umae s smma p e ae Red s s 0.26-0.36 - 0.32 -
B  vaeeaitamenses st 994w 344 0.05 - 0.05 -
£ A L e 0.05 - 0.05 -
BOV o ion v wmen st oS 85 & »d 0.21 -
BOX  adi oo miion oo M and #5508 555 4 s 0.21-0.23 -

Material.

Kagstrup — 4 specimens; Faxe — 16 specimens; Faxe II -2 specimens; Faxe XI -
8 specimens; Herfolge, Bryozoan Limestone — 8 specimens; Klintholm —
1 specimen.
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Distribution.

Danian: Sweden: Annetorp. Denmark: Kagstrup, Faxe, Herfolge, and Klint-
holm. The species thus seems to be a general form within the series of Bryozoan
Limestone of the Danian. According to LEVINSEN (1925, p. 390) M. quadrisulcata
also occurs in the Senonian White Chalk in Stevns.

PELMATOPORIDAE LANG, 1916
PELMATOPORA LANG, 1916

81. Pelmatopora daniensis Voigt
Plate 19, Fig. 8.

1925 Pelmatopora daniensis VoiGt. Zeitschr. f. Geschiebe-forsch. Bd. 1. H. 3, p. 100,
Text-fig. 2, PL 3, Figs. 4-6.
1930 Pelmatopora daniensis VoiGT. Leopoldina. VI, p. 514, Pl. 31, Fig. 11.

Description.
The zoarium forms free, unilamellar, thin plates with the zooecia in fairly
regular quincunx.

The zooecia are elongate, wide, elliptical. The slightly convex frontal shield
consists of 18-22 wide costae, which are mutually connected by regular costal
fusions. Each costa bears four small pores, pelmata. The apertural bar is
comparatively narrow, rounded, slightly curved. The orifice is semi-circular,
and above this there are four oral spines.

Ovicells have not been observed.

The avicularia in my material are poorly preserved, but according to VOIGT
(1925, p. 101) they are large, elongate-elliptical or rectangular, mostly tapering
downwards. In the posterior part of the opesium there is a narrow pivot.

Measurements. Range Average
L2 v svs i st e wmin s 0.78-0.83 mm. 0.81 mm.
B sresianss v s sanes 0.31-0.34 - 0.32 -
hr 0.10 - 0.10 -
I s astiEsss bt i asts 0.10-0.13 - 0.11 -

VoicTt, 1925, L cowesewnssrese s e s 0.75-1.05 mm.

p. 101. | 0.36-0.44 —
LAY ssassanisisuigsvinys 0.21-0.24 -
lav .o 0.08-0.12 -

Material. Herfolge, Bryozoan Limestone — 1 specimen.

Distribution.
Danian: Germany: Erratic blocks at Kéthen (Anhalt). Denmark: Herfolge.
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PACHYDERA MARSSON, 1887

82. Pachydera densa Lang
Plate 20, Fig. 1.

1916 Pachydera densa LANG. Ann. Mag. Nat. Hist. 8. Ser. Vol. 18, p. 112.

1922 Pachydera densa LANG. Cat. Cret. Bryozoa. Vol. IV, p. 383, Text-fig. 122, Pl. VIII,
Fig. 7.

1925 Pachydera grandis MARSSON [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p. 395.

1930 Pachydera densa LANG. VoIGT. Leopoldina VI, p. 516, Pl. 32, Fig. 5.

Description.

The zoarium is unilamellar, encrusting or free. The free colonies have a semi-
globular shape with spike-like prominent zooecia, which are irregularly ar-
ranged and separated by deep depressions.

The structure of the zooecia is very complicated. The gymnocyst is mostly
invisible, but may sometimes be observed as a narrow rounded border at the
base of the zooecium. The frontal shield has peripherically a steeply ascending
zone consisting of 8-10 rounded costae separated by spaces of the same width
as the costae. The median region of the zooecium is plane, circular, separated
from the marginal costal zone by a rounded, slightly prominent, circular rim.
Immediately inside this there is a whorl of radial, slender, and short costules,
separated by small, triangular intervals. The individual costules are often, but
not always, placed off one of the costae of the outer zone. Towards the centre
of the zooecium the costular zone is demarcated by a broad, circular rim which
encircles an area of fusion with irregularly arranged, circular or cleft-shaped
pores.

The orifice of the zooecium is sealed by a rounded-quadrangular, tubular
peristomie with a terminal peristomice. The peristomie is at almost right angles
with the rest of the surface of the zooecium. On each of its four sides the wall
is penetrated by three fenestrae, the lowest and biggest one of which is oval,
transverse and its lower margin formed by the wide, rounded apertural bar.
The two other fenestrae are circular, the middle one generally being twice as
big as the uppermost one.

The ovicells are mostly covered by the peristomies; they are wide, slightly
convex.

Avicularia have not been observed in my material, but according to LANG
(1922, p. 382) avicularia enter in pairs in the peristomie between the fenestrae.

Measurements. Range Average
Faxe. LZ oy ueme o om0 5e 8 5Es 3 650 0.52-0.94 mm. 0.75 mm.
T2l st wienens o e 6 s s somis miess 0.52 - 0.52 -

Peristomice, diameter........ov4 0.21 - 0.21 -
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Material.

Stevns, Bryozoan Limestone — 7 specimens; Kagstrup — 1 specimen; Faxe —
8 specimens; Faxe XI — 1 specimen.

Remarks.

LevINSEN’s material from Faxe marked Pachydera grandis MARSSON belongs
to P. densa LANG.

Distribution.

Stevns, Kagstrup, Faxe. The species thus in a biostratigraphical respect seems
to be attached to the Tylocidaris abildgaardi and briinnichi zones.

83. Pachydera fissa n.sp.

Plate 20, Figs. 2-4.

Diagnosis.

A Pachydera species with unilamellar, free, or encrusting zoaria consisting of
irregularly arranged, scutiform zooecia. The frontal shield consists of a level or
steeply rising outer zone with 1012 curved costae and a plane or slightly convex
inner zone, in which the costae are mutually connected with 2-3 circular rings
of fusion with knob-like elevations. The peristomie is smoothly ascending,
rounded-quadrangular, without dorsal and frontal fenestrae, but laterally provided
with oblique slits.

Description.

The zoarium is unilamellar, encrusting or free, with irregularly arranged
zooecia, which are separated by deep depressions.

The zooecia are scutiform. The gymnocyst can be observed on a few zooecia
as a narrow rounded border along the base of the zooscium. The frontal
shield consists of an outer zone consisting of 10-12, smoothly or steeply
ascending, curved, wide costae, separated by oblong-triangular or slit-shaped
spaces,—and a plane or slightly convex inner zone. The boundary between
the two zones is formed by a slightly prominent, rounded, circular rim, which
connects the costae and off these bear knob-like elevations. The area within
this circle can be differently shaped within the same colony. As a rule the
costae continue, although in a slenderer shape (costules) towards the central
part of the zooecium, but is delimited from the latter by an inner ring of
fusion, which is slenderer than the outer ring and with smaller, knob-like
elevations. The area of fusion within the inner ring is mostly perforated by
irregularly arranged pores, but such pores may be absent. On a few zooecia it
is possible further to observe a ring of fusion, which surrounds a small area of



176

fusion, so that the costae can be traced almost to the centre of the zooecium.

The orifice is covered by a rounded-quadrangular peristomie forming an
obtuse angle with the rest of the surface of the zooecium. The frontal and
dorsal walls are without fenestrae, whereas the lateral walls are provided with
oblique fissures so that the lateral parts of the peristomie seem to form a
continuation of the outer costal area. The peristomice is terminal, rounded-
quadrangular.

Ovicells are observed only on a single zooecium. It is hyperstomial with a
free, convex posterior wall.

Avicularia have not been observed.

Measurements. Range Average

Faxe. LZ  covs semn v psons § KEBE 896 5 §Hw 0.52-0.83 mm. 0.64 mm.
2 o o pateems s, vk datarn 3 A R 0.35-0.57 - 0.52 -
Peristomice, diameter........... 0.10 - 0.1 -
|07 35 SN U U A 0.16 -
O s s 5 v s e 8 B8 SN 0.13 -

Material.

Faxe — 1 specimen; Daersdorf near Hamburg (erratic Danian block) — 3
specimens.

Holotype. Pl. 20, Fig. 4. Type locality: Daersdorf.

Paratype. Pl. 20, Fig. 3. Type locality: Daersdorf.

Remarks.
The trivial name refers to the slit-shaped fenestrae of the lateral walls of the
peristomie.

The material from Daersdorf has kindly been submitted to me by Professor
Voigt, Hamburg.

Pachydera fissa n.sp. differs from the other species within the genus Pachydera,
P. grandis MARSSON and P. densa LLANG, by having no frontal or dorsal fenestrae
on the peristomie. The new species furthermore differs from P. grandis as
regards size, as the zooecial length of the Senonian form is 1.25-1.50 mm.;
P. fissa can be distinguished from P. densa by the curved costae of the outer
zone and the size of the angle between the peristomie and the rest of the frontal
wall, this angle being almost right in P. densa, but obtuse in P. fissa.

Distribution.

Danian: Germany: Daersdorf near Hamburg (erratic block). Denmark: Faxe.
The modest material does not permit an evaluation of the regional and strati-
graphical distribution of the species.
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TRICEPHALOPORA LANG, 1916

84. Tricephalopora cerberus Lang
Plate 20, Fig. 5.

1916 Tricephalopora cerberus LANG. Ann. Mag. Nat. Hist. 8. Ser. Vol. 18, p. 89.

1919 Tricephalopora cerberus LANG. Proc. Geol. Assoc. Vol. XXX, p. 106, Fig. 19d.

1922 Tricephalopora cerberus LANG. Cat. Cret. Bryozoa. Vol. IV, p. 86, Text-fig. 24-25,
Pl 1, Fig. 9.

1925 Kelestoma umbilicatum LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 392, PL. VI,
Fig. 73.

1930 Tricephalopora cerberus LANG. Voi1GT. Leopoldina. VI, p. 507, Pl. 29, Fig. 21.

1955 Tricephalopora cerberus LANG. BALAVOINE. Bull. Soc. Geol. France. 6. Ser. 5, p. 62,
PL 1V, Fig. 4.

Description.

The zoarium is encrusting or free (VOIGT), uni- or multilamellar (LANG), with
irregularly arranged zooecia, which are separated by deep depressions.

The zooecia, which are highly convex, have rounded-quadrangular outlines.
The posterior half of the zooecium laterally and proximally consists of the
gymnocyst, which encircles a central subcircular fenestra, through which a
small, depressed, circular costal area is observed, composed of 10-12 slender
costules, the outer sections of which are free, whereas the inner parts are fused.
The anterior half of the zooecium consists of a wide, steeply ascending peri-
stomie, which forms an almost right angle with the rest of the zooecium. The
peristomice is terminal, elliptical, transverse. Above the distal corners of the
fenestra, nearly at the base of the peristomie, there are two small, circular pores.

The ovicells (according to LEVINSEN) are large, greatly convex, almost
globular, retroflexed.

The avicularia appear in pairs, laterally to the peristomie. They form tubular
processes, which are fused with the lateral walls of the peristomie. The opesium
is placed at the top, rising obliquely, oblong-triangular, with the tapering
anterior end turned towards the peristomice. In the posterior part of the
opesium there is a distinct pivot.

Measurements. Range Average

Heifglge. Lz .. .vvesvsoss smsvmmens soss 0.52-0.62 mm. 0.60 mm.
1 cegigsabsp iR NaE LT e 0.47-0.52 - 0.50 -
Length of peristomice .......... 0.10 - 0.10 -
Width of e 0.10-0.13 - 0.12 -
FY  oevssosmes s s5hm 55 9 § $wg 5 s 0.13-0.16 - 0.15 -
I89F cosiibaiime s s iwmee panmiie 0.08-0.10 - 0.09 -

Faxe. Lzt sssmevsmmies s s annss 0.47-0.58 mm. 0.53 mm.
IZ o s s s o v s s s 0.47-0.52 - 0.50 -

Length of peristomice .......... 0.10 - 0.10 -
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Width of peristomice .......... 0.10-0.13 - 0.12 -
AT ¢ grmn 2 oo 2R ok MRS § SR E 0.10-0.13 - 0.11 -
I8% ssvmssmpissmmiismmsssmis 0.05-0.08 - 0.07 -

Material.

Faxe — 33 specimens; Faxe Il — | specimen; Faxe XI — 7 specimens; Herfolge,
Bryozoan Limestone — 26 specimens; Herfolge, Calcarenite — 2 specimens.

Distribution.

Danian: France: Vigny. Germany: Kothen (erratic blocks). Denmark : Stevns,
Faxe, Saltholm, and Herfolge.

85. Tricephalopora subtriceps n.sp.
Plate 20, Fig. 6.
Diagnosis.

Encrusting zoarium consisting of rounded-triangular to -quadrangular zooecia.
The proximally tapering gymnocyst surrounds a horseshoe-shaped costal area
composed of 12 costae. At the base of the wide, compressed, steeply ascending
peristomie there is a median circular pore and two lateral oval pores. The peri-
stomice is oval, transverse.

Description.

The zoarium is encrusting, with more or less regularly arranged zooecia, which
are separated by deep depressions.

The zooecia are rounded-triangular, sometimes very elongate. The posterior
half of the zooecium laterally and proximally has a well-developed gymnocyst.
The proximal portion may be long and very tapering, sometimes covered by
the projecting part of the proximal zooecium. The gymnocyst surrounds an
elongate horseshoe-shaped costal area consisting of 12 costae, which are fused
in an oblong-oval area of fusion. The anterior half of the zooecium forms a
wide, compressed, steeply ascending peristomie with an oval, transverse peri-
stomice. At the base of the peristomie there are three pores, the lateral ones,
which are placed on the border of the costal area, are small, oval, transverse,
while the median one, which is larger and circular, is found a little closer to
the distal end of the zooecium.

Ovicells have not been observed.

The avicularia appear in pairs, laterally to the peristomie. They form tubular
processes, which are fused with the lateral walls of the peristomie. The opesium
is placed at the top, rising obliquely, rounded-triangular, tapering, with the
tip turned towards the anterior or central part of the peristomice.



Measurements. Range Average

Faxe. | 0.57-9.62 mm. 0.59 mm.
V2 ssmmessswesvons e mee s smen 0.42-0.52 - 0.48 -
Length of peristomice .......... 0.10 - 0.10 -
Width of = SRR EEES 0.10-0.13 - 0.12 -
LIE oy recions o wemuony senans, s s spcpnas 0.10 - 0.10 -
IV snanessoss s aenesam @i awas 0.05-0.08 - 0.08 -

Kagstrup,. LEZ .imosssvsrsmeessmvmsvnons 0.47-0.52 mm. 0.48 mm.
I8 e o f b oo sag s 0.26 - 0.26 -
Length of peristomice: scn oo 0w 0.08-0.10 - 0.09 -
Width of - e 0.10-0.13 - 0.12 -

Tricephalopora triceps (MARSSON).

Mon. LZ oo sommes mosmmon sow: vam s s vis.» 0.78-0.88 mm. 0.84 mm.
I sesnescssins BEisseRianRT S 0.36-0.39 - 0.37 -
Length of peristomice .......... 0.21 - 0.21 -
Width of e T T 0.10-0.13 - 0.12 -

Material.

Kagstrup — 1 spzcimen; Faxe — 5 specimens; Faxe Il — 1 specimen; Faxe XI -
1 specimen.

Holotype. Pl. 20, Fig. 6. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the great similarity to Tricephalopora triceps (MARS-
SoN, 1887, p. 98, PL. X, Fig. 12). Apart from the difference in stratigraphical
distribution 7. subtriceps differs from T. triceps by having shorter and com-
paratively wider zooecia. Furthermore, the peristomice in 7. subtriceps is
comparatively small—about one sixth of the zooecial length—and oval, trans-
verse, while in 7. triceps it is longer than wide, and its size is about one fourth
of the length of zooecium.

Distribution. Danian: Kagstrup and Faxe.

86. Tricephalopora circumvallata (Levinsen)
Plate 20, Fig. 7.

1925 Membraniporella circumvallata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 382,
PL. VIII, Fig. 5.

Description.

The zoarium is encrusting, with fairly regularly arranged zooecia.
The zooecia are oblong-oval, slightly convex. The frontal shield consists of
14-18 costae, which medianly are fused in an oblong-oval area of fusion. The

12*
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costae are separated by narrow, but distinct furrows. On young specimens
there are two larger and two smaller breaches between the orifice and the
apertural bar, separated by two median processes from the apertural bar,
which are mutually connected by a narrow transversal band. On older colonies
these breaches seem to be sealed. The frontal shield is surrounded by an
originally narrow, wall-shaped, rounded rim, which in younger colonies by a
distinct depression is separated from the corresponding rim in the adjoining
zooecia. Gradually these rims are fused and in time become wider and higher,
so that in the older zooaria a greatly prominent network is formed, the de-
pressed spaces of meshes containing the costal areas.

The orifice is covered by a ring- or collar-shaped peristomie, which with
increasing age increases in height and thickness, as it becomes enclosed by the
same glistening, knotty-wrinkled mass of calcium that surrounds the costal
areas of ribs like a wall. In old colonies the peristomice therefore is placed on
top of a crater-shaped peristomie projecting vertically from the surface of
the zooecium. The peristomice varies in shape between semi-elliptical, semi-
circular, and subcircular.

The ovicells are small, rather wide, spherically convex, retroflexed.

The avicularia appear in pairs, laterally to the peristomice, off the proximal
part of this. They are small, oval, ascending obliquely.

Measurements. Range Average
Faxe. LZ  soovsommsvawes smmosnwmve 0.47-0.68 mm. 0.55 mm.
B s s e s B ke 5 bt & 6 iR & 5 0.26-0.36 — 0.30 -
Length of peristomice ...:...... 0.08-0.16 — 0.10 -
Width of S sasiaResiE 0.10-0.16 — 0.14 -
Material.

Faxe — 6 specimens; Herfolge, Bryozoan Limestone — 2 specimens.

Lectotype.

Pl. VIII, Fig. 5 in Vidensk. Selsk. Skr. 8. Ser. VII, 3. The type specimen is
found in LEVINSEN’s collection in the Zoological Museum of Copenhagen.
Type locality: Faxe: Bryozoan Limestone.

Distribution. Danian: Faxe, Herfolge, and Klintholm.

87. Tricephalopora robusta n.sp.
Plate 21, Fig. 1.
Diagnosis.

A Tricephalopora species with encrusting or free, uni- or multilamellar colonies
consisting of irregularly arranged, large, oval zooecia. The furrows between the
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zooecia may be covered by a band of secondary tissue. The frontal shield is
composed of 810 vigorous costae separated by slit-shaped intervals. The area
of fusion is oblong-oval with a central depression. The wide, straight apertural
bar bears a wide, concave median process, which separates two oval, transverse
breaches. The peristomie is crater-shaped with a subcircular peristomice. Small
oval avicularia occur laterally to the peristomice.

Description.

The zoarium is encrusting or forms free, uni- or multilamellar colonics, with
irregularly arranged zooecia separated by deep furrows, often filled in by irre-
gular bands of secondary tissue, which may also cover parts of the outer
regions of the frontal shield.

The zooecia are large, oval. The well-developed, convex, frontal shield
consists of 8-10 robust rounded costae, which decrease in width towards the
middle of the zooecium. They are separated by narrow, slit-like intervals. The
costae are fused medianly in an oblong-oval area of fusion, which centrally
has an oblong depression. The apertural bar is wide, straight, rounded. It is
provided with a wide, concave median process without breaches, but with a
narrow, median longitudinal furrow. Laterally to the median process there
are two oval, transverse fenestrae.

The orifice is covered by a crater-shaped peristomie, which forms an almost
right angle to the rest of the surface of the zooecium. The peristomice is
subcircular.

The ovicells are broad, almost globular, retroflexed.

The avicularia appear in pairs, laterally to the peristomice. They are small,
oval, obliquely ascending, with a slender pivot.

M easurements. Range Average
Faxe. Length of frontal shield ........ 0.62-0.83 mm. 0.69 mm.
Width of - = samaiesm 0.36-0.47 - 043 -
Length of peristomice .......... 0.13-0.21 - 0.17 -
Width of = aFiseassdes 0.13-0.16 - 0.15 -
LAV oo pmmns smon s mmons s s s 0.13 -
LB - asimespsematrsnes pedns s 0.10 -

Material. Faxe — 7 specimens; Faxe XI — 2 specimens.

Holotype. Pl. 21, Fig. 1. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the well-developed, robust frontal shield and the
general robust character of the species.
Tricephalopora robusta n.sp. differs from other species within the genus
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Tricephalopora by the robust frontal shield, which is surrounded by band-
shaped secondary tissue, and by the wide median process of the apertural bar.

Distribution. Danian: Faxe.

HAPLOCEPHALOPORA LANG, 1916

88. Haplocephalopora uniceps Lang
Plate 20, Fig. 8.

1916 Haplocephalopora uniceps LANG. Ann. Mag. Nat. Hist. 8. Ser. Vol. 18, p. 89.

1922 Haplocephalopora uniceps LANG. Cat. Cret. Bryozoa. Vol. IV, p. 95, Text-fig. 28,
Pl. 11, Fig. 1.

1925 Kelestoma distomum LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 394, Pl. VIII,
FEig. 9.

1930 Haplocephalopora uniceps LANG. VoIGT. Leopoldina. VI, p. 508, Pl. 30, Fig. 1.

Description.

The zoarium is encrusting, with irregularly arranged zooecia. The intercellular
spaces are in part filled in by secondary tissue, which also covers the surface
of the zooecia.

The zooecia are bottle- or jar-shaped with a freely ascending peristomie. In
the middle of the frontal wall there is a subcircular or elliptical, transverse
fenestra, which is sometimes surrounded by a swollen border zone. Within
the fenestra an embedded costal area may be observed, consisting of eight to
ten slender, rather wide-spaced costae, which medianly are fused into a narrow
band of fusion. This is more or less covered with secondary tissue rising pillar-
wise at the distal end of the fenestra. The orifice is covered by a tubular
peristomie with a terminal, subcircular peristomice. This secondary aperture
is surrounded by a thickened rim.

Ovicells have not been observed.

The avicularia are small, rounded, tapering. They occur in pairs on the
swollen rim of the peristomie, with one on each side of the peristomice, directed
obliquely towards the median line of it.

Measurements. Range Average
Faxe. WZ b e s dinad £ B BT 6 WY B dR0 A 0.68-0.78 mm. 0.73 mm.
12) s mmae s 5 apern s o s s e 0.42-0.52 - 0.46 -
Length of peristomice .......... 0.13-0.16 - 0.15 -
Width of S wa e e 0.10-0.13 - 0.12 -
Material.

Thorslunde — 1 specimen; Faxe — 9 specimens; Faxe XI — 3 specimens; Her-
folge, Bryozoan Limestone — 5 specimens.
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Distribution.
Danian: Germany: Erratic blocks at Kothen. Denmark: Thorslunde, Faxe,
and Herfolge.

PHRACTOPORELLA LANG, 1917

89. Phractoporella cordiformis (Levinsen)
Plate 21, Fig. 2.

1925 Kelestoma cordiforme LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 393, PL. VI,
Fig. 74a-b.
1930 Phractoporella cordiformis LEVINSEN. VoIGT. Leopoldina. VI, p. 508, Pl. 30, Fig. 5.

Description.

The zoarium is encrusting, with irregularly arranged zooecia without marginal
delimitations, as the intercellular spaces are filled in by secondary tissue, which
also covers a great part of the surface of the zooecium.

The zooecia seem to be wide, rounded-rhombical. In the proximal half there
is an embedded, wide, heart-shaped costal area, consisting of ten to twelve
slender costae, which medianly are fused into an oblong-oval area of fusion.
This band of fusion is more or less covered by a tongue of secondary tissue,
which projects from the neighbourhood of the apertural bar. Sometimes this
tongue stretches through the whole of the costal area, dividing this into two
parts, the sizes of which depend on the breadth of the bridge of calcium. The
anterior half of the zooecium is occupied by a tubular or crater-shaped, more
or less steeply ascending peristomie with a terminal, circular or subcircular
peristomice.

Ovicells have not been observed.

On the anterior side of the peristomie there are two oblique, steeply ascen-
ding, oblong-oval avicularia. The opesium is oblong-soleshaped, the almost
parallel lateral rims having a slight indentation.

Measurements. Range Average
Faxe. 127  sswmesssmessmmasssmesswny 0.62-0.68 mm. 0.65 mm.
U oxmmmzw s movaw 3 ey s mon 5 5 v s 0.31-0.42 - 0.36 -
Length of peristomice .......... 0.10-0.13 - 0.12 -
Width of B e s e e 0.10-0.16 — 0.14 -
LR o oons 550 i 6 3 60 2 0 56 BE 5065 0.13 - 0.13 -
| /A S S 0.08-0.10 — 0.09 -
Material.

Stevns, Bryozoan Limestone — 4 specimens; Kagstrup — 2 specimens; Thors-
lunde — 1 specimen; Faxe — 21 specimens; Saltholm — 3 specimens.
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Distribution.

Danian: Germany: Erratic blocks at Koéthen. Denmark: Stevns, Kagstrup,
Thorslunde, Faxe, Saltholm, and Karleby Klint (LEVINSEN).

DIACANTHOPORA LANG, 1916

90. Diacanthopora bispinosa Lang
Plate 21, Figs. 3-4.

1916 Diacanthopora bispinosa LANG. Ann. Mag. Nat. Hist. 8. Ser. Vol. 18, p. 101.

1922 Diacanthopora bispinosa LANG. Cat. Cret. Bryozoa. Vol. IV, p. 231, Text-fig. 71,
PL V, Fig. 4.

1925 Diacanthopora bispinosa LANG. VoIGT. Zeitschr. f. Geschiebeforsch. Bd. I, Pl. I,
Fig. 19.

1930 Diacanthopora cf. bispinosa LANG. VoIGT. Leopoldina. VI, p. 514, PIL. 31, Fig. 8.

Description.
The zoarium is unilamellar, encrusting or forms free, thin plates consisting of
zooecia in regular quincunx. The original depressions between zooecia is in
part filled in by secondary tissue, which also covers the gymnocyst. The back
of the discoidal colonies displays a division into irregular elongate figures.

The frontal shield of the zooecium and the aperture are surrounded by
secondary tissue. Sometimes this is penetrated by a narrow, uneven furrow
proximally to the frontal shield. The costal area is plane or slightly convex.
In the free colonies it is composed of 12-17 costae, while the zooecia of the
encrusting colonies have 9-11 costae, only. The individual costae are rather
wide and plane, and are provided with a proximal pelma and a distal pelma-
tidium. The costae are separated by narrow, but distinct furrows, but are
medianly fused into an elongate, carinate area of fusion. The apertural bar is
wide, rounded and curved, a little more prominent than the rest of the frontal.
The orifice is large and subcircular, laterally and distally surrounded by a
salient rim (peristome).

Ovicells have not been observed.

The avicularia are rounded-triangular or oval, with a slender, curved pivot.
They occur in pairs, often laterally and distally to the orifice with an oblique
direction, or—although more rarely—Ilaterally to the apertural bar.

Measurements. Range Average

Heifolge. LZ  snsineesisswesasgsismsis 0.75-1.04 mm. 0.84 mm.
S T 0.42-0.49 - 0.45 -
BB miwis aoeie ¢ DRIArE S @05 5w il & 0.18-0.28 - 0.19 -
It 0.13-0.18 - 0.15 -
BBY 5505 nsees i wanss 0ms 0se s 0.10 -

TBY i imn o e s i i, s 71wy ) g5 0.08 -
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Material.

Faxe — 3 specimens; Herfolge, Bryozoan Limestone — 22 specimens.

Distribution.

Danian: Germany: Kothen (erratic blocks). Denmark: Upper Danian: Kag-
strup, Faxe, Saltholm, and Herfolge.

91. Diacanthopora reticulata n.sp.

Plate 21, Fig. 5.
Diagnosis.

A Diacanthopora species with tubular or discoid colonies. The spaces between the
zooecia and the gymnocystal portions of these are covered by an irregular, robust
network of secondary tissue with scattered pores of varying size and shape.
The costal area of the zooecium is deep-lying, narrow, consisting of 7-8 short,
slender costules, which medianly are united in a carinate area of fusion. The
orifice is subcircular, embedded.

Description.

The zoaria form unilamellar, free, discoid or tubular colonies, with the zoozscia
in fairly regular quincunx. The intercellular spaces are covered by an irregular,
strongly developed network of secondary tissue, which often stretches over the
outer parts of the frontal shield. The “‘threads” of the network are robust,
rounded, convex bands of varying breadth and thickness, set with scattered,
circular or elongate pores of varying size.

The zooecia appear as low-lying, narrow costal areas and embedded orifices
in the meshes of the reticulate epicalcification. The frontal shield is composed
of 7-8 short, slender costules, which are mutually separated by narrow, slit-
shaped furrows and which medianly are united in a narrow, elongate, carinate
area of fusion. The apertural bar is straight, rounded, slightly prominent,
mostly wider than the costules. The orifice is large and subcircular.

Ovicells have not been observed.

Where the intense calcification does not cover the original surface, a rimmed,
circular perforation, which probably represents an avicularium, is seen laterally
to the orifice, off the middle of it.

Measurements. Range Average

Herfolge. Length of frontal shield ........ 0.26-0.34 mm. 0.29 mm.
Width of - = s e 0.10 — 0.10 -
BE oo s o amn g s gt g vess s e 0.16-0.21 - 0.19 -

B o oo o it o e 5 5 o 3 0.10-0.13 - 0.12 -
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Material. Herfolge, Bryozoan Limestone — 2 specimens.
Holotype. Pl. 21, Fig. 5. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name refers to the reticulate epicalcification.

Diacanthopora reticulata n.sp. differs from other species of the genus Dia-
canthopora by the strong secondary calcification and by the structure of the
costal area, this—as mentioned above—consisting of 7-8 costules only. As
mentioned on p. 184, the number of costules in D. bispinosa LANG varies in
the encrusting specimens between 9 and 11 and in the free colonies between
12 and 17, while the Senonian species D. impressa LEVINSEN (1925, p. 388,
Pl. VIII, Fig. 7) has about 20 costules. The American Diacanthopora species
from the Paleocene (?) Vincentown formation, D. abbotti GABB and HORN,
D. distans GAsB and HORN, D. convexa CaNU and BASSLER, and D. marginata
GaBB and HORrRN (see CANU and BASSLER, 1933, pp. 65-70) have 10-20, 8-10,
14-16, and 10-20 costules, respectively.

Distribution. Upper Danian: Herfolge and Klintholm.

ANORNITHOPORA LANG, 1916

92. Anornithopora minuta Voigt
Plate 22, Fig. 1.

1925 Anornithopora ?) minuta VoiGT. Zeitschr. f. Geschiebeforsch. Bd. 1. H. 3, p. 102,
Fig. 3, PL. 3, Figs. 1-3.

1925 Cribilina intermixta LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIL. 3, p. 378, PL V,
Fig. 60.

1930 Anornithopora minuta Voi1GT. Leopoldina. VI, p. 510, PL. 30, Fig. 10.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by narrow, deep depressions.

The zooecia are broadly oval or rhombically rounded. The convex frontal
shield consists of 15-18 convex costae, which medianly are joined in a narrow,
elongated area of fusion. The costae are connected by slight lateral fusions, the
intercostal spaces thus being subdivided into series of pores, each consisting
of 6-8 oval pores. At high magnification it is possible on each costa to observe
6-8 pelmatidia, which frequently are fused into an irregular groove-like de-
pression. The orifice is semi-circularly transverse. It is proximally delimited by
a swollen, angular apertural bar, which medianly bears a small tubular process.
The distal rim is provided with 5-6 knobby impressions after apertural spines.
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The ovicells are hyperstomial, large, and highly convex, with a slightly
developed median carina.

Avicularia occur irregularly scattered between or on the zooecia. Sometimes
they appear in interzooecial groups in a number which varies between two and
eight cells. Their shape is oval or slightly tapering. The opesium is small,
circular, and connected with the anterior end of the avicularium with a narrow,
groove-shaped embedment.

Among the normal zooecia there are sometimes small kenozooecia with a
more or less well-developed costal area, but without an orifice.

Measurements. Range Average

Faxe. BT cwweon s sy osmmyp s mems 0.36-0.47 mm. 0.41 mm.
12  mersessiesdsrissaive 0.29-9.42 - 0.34 -
BE- s mire s w5 5 mse » e e 0.05 - 0.05 -
I o945 bl e mees 0.08-0.10 - 0.09 -
BOY s mwn s e s woms s a s 0.18 -
lov o 0.18 -
LBV oo men sy w5408 » 550 0.10 - 0.10 -
lav. .o 0.05 - 0.05 -

VoigT, 1925, LB 40 80 5d 0 ik o b oy o gos 0.37-0.42 mm.

p. 102. 12 0.26-0.35 -

Material.

Faxe — 26 specimens; Faxe Il — | specimen; Faxe XI — 2 specimens; Herfolge,

Bryozoan Limestone — 14 specimens.

Distribution.

Senonian: Holland: Maastricht. Denmark: Stevns, Hillerslev.
Danian: Germany: Erratic blocks in Anhalt. Denmark: Stevns (LEVINSEN),
Faxe, Karleby Klint, Herfolge.

93. Anornithopora polygona Voigt
Plate 21, Fig. 6.

1930 Anornithopora polygona VoiGT. Leopoldina. VI, p. 510, PL. 30, Figs. 11-12.

Description.

The zoarium is unilamellar, free or encrusting, with irregularly arranged
zooecia, which are separated by narrow, but distinct furrows.

The outlines of the zooecia are irregularly hexagonal or polygonal. The
plane or slightly convex frontal shield is composed of 15-20 wide flat costae,
which medianly are joined into an oblong-oval area of fusion. The costae are
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interconnected by numerous fine lateral fusions, the intercostal spaces thus
being subdivided into more or less distinct rows of pores. According to VOIGT
the costae are provided with pelmata and pelmatidia. It has not been possible
to establish the presence of such ornaments on my material. The apertural bar
is slightly curved, rather vigorous, swollen. The orifice is semi-circular, trans-
verse. The distal apertural rim bears traces of four spines.

Ovicells and avicularia have not been observed.

Measurements.

Range Average
Faxe. | - AN P =g 0.68-0.83 mm. 0.72 mm.
B cseesasasssemess am s 0.42-0.62 - 0.54 -
BE  ivioi v mcam sotminserismss mice 9 0.13-0.18 - 0.13 -
I cesmmawsvesssws e5% s 0.18-0.21 - 0.19 -
VoiagT, 1930, 1 s swas wmeen s e 0.80-0.90 mm.
p- 510

Material. Faxe — 5 specimens; Faxe Il — | specimen.

Distribution. Danian: Faxe and Klintholm.

94. Anornithopora circulata n.sp.

Plate 22, Figs. 2-3.
Diagnosis.

An Anornithopora species with oblong- or widely oval zooecia. The costal area
consists of 12—-15 wide, convex costae. The apertural bar is wide, prominent, with
a narrow median process and two lateral, knob-shaped traces of spines. The
orifice is semi-elliptical, transverse. The distal rim has 4 large, circular traces
of oral spines.

Description.

The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by deep furrows.

The zooecia are oblong- or widely oval. The gymnocyst forms a low, almost
vertical margin on which the plane or slightly convex frontal shield is supported.
The costal area consists of 12-15 wide, convex costae, which are provided
with pelmata and perhaps pelmatidia as well. The costae are united medianly
into an oblong-oval area of fusion and are laterally interconnected by fusions,
which subdivide each of the intercostal spaces into 4 pores. The apertural bar
is comparatively wide, prominent, with a straight or slightly curved posterior
margin. It is provided with a narrow, elongated median process and two knob-
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shaped traces of spines placed off the proximal corners of the orifice. This is
semi-elliptical, transverse; its distal rim is curved, with 4 large, circular traces
of oral spines.

The ovicells are hyperstomial, large, greatly convex.

Avicularia have not been observed.

Measurements. Range Average
Faxe, T o om it s 50 G5 BP0 Wb es G4 0.62-0.83 mm. 0.74 mm.
Heddalee: 170 sosswessmessmesesmmaesie 0.52-0.73 - 0.62 -
BE:  ovawsnw s ssnim ensanass 0.10-0.16 — 0.13 -
It sscmmassmsssmresemad s aee 0.16-0.21 - 0.17 -
Material.

Faxe — 2 specimens; Herfolge, Bryozoan Limestone — 9 specimens.

Holotype. Pl. 22, Fig. 2. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the large, circular traces of oral spines.

A. circulata n.sp. as regards size of the zooecium agrees with A. polygona
VoIGT (see p. 188). On this point these two species occupy a position apart
within the genus Anornithopora, the other species of which are characterized
by having comparatively small zooecia. A. circulata differs from A. polygona
by having a smaller number of costae (12—15 as against 15-20) and fewer pores
in the intercostal rows of pores, and finally by the size of the traces of oral
spines.

Distribution. Faxe and Herfolge.

95. Anornithopora isolata n.sp.

Plate 22, Fig. 4.
Diagnosis.

An Anornithopora species with free, uniserial colonies consisting of large, oval
or rounded-hexagonal zooecia. The costal area includes 18-22 costae, the outer-
most part of which is steeply ascending, while the central part is slightly convex
and provided with 3-5 concentric rings of lateral fusions. The apertural bar is
widely rounded, L-shaped. The orifice is semi-elliptical or subcircular, transverse.
The distal rim has 4 traces of oral spines.
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Description.

The zoarium is free, uniserial, perhaps ramified.

The zooecia are large, oval or rounded-hexagonal. The frontal shield consists
of 18-22 comparatively wide, rounded costae. In the outermost part of the
costal area the costae are steeply ascending and mutually separated by slit-
shaped spaces. The central part of the frontal is slightly convex, and there
3-5 concentric rings of lateral fusions subdivide the intercostal spaces into
rows of pores. The apertural bar is wide, rounded, L-shaped. The orifice is
semi-elliptical or subcircular, transverse. The poor state of preservation of the
apertural area in the material examined does not with certainty permit an
establishment of the number of spines; but as far as can be judged, the distal
rim bears 4-5 knob-shaped traces of oral spines.

Ovicells and avicularia have not been observed.

Measurements.

Range Average

Saltholm. I - ™ 1.09-1.30 mm. 1.21 mm.
JE. B 5 5ies 56l o s aie s e s 0.83-0.93 - 0.92 -
17 ST I 0.16-0.21 - 0.17 -
I e oo s i s oman s o g 0.29-0.31 - 0.30 -

Material. Saltholm, 12 zooecia.
Holotype. Pl. 22, Fig. 4. Saltholm.

Remarks.

The trivial name refers to the uniserial habit.

This species is anornithoporine except for its very great size, which is more
reminiscent of Rhiniopora. Until more material is available the species is,
however, placed in Anornithopora.

Dr. BRUNNICH NIELSEN at his mounting of the 12 zooecia from Saltholm
marked a tendency towards ramification in this species. It is not possible to
decide whether this placing of the zooecia is correct or whether it is chosen e.g.
from an aesthetic point of view.

Distribution. Upper Danian: Saltholm, Faxe, Herfolge, and Klintholm.

RHINIOPORA LANG, 1916

96. Rhiniopora globulosa n.sp.

Plate 21, Fig. 7.
Diagnosis.

A Rhiniopora species with globular zooecia, the outlines of which are widely
oval or subcircular. The frontal shield consists of 18 wide, convex costae. The
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semi-elliptical, transverse orifice is encircled by a rounded, swollen collar formed
by a slightly curved apertural bar and a more curved lateral and distal rim,
which bears 4-5 oral spines. The apertural bar is provided with two traces of
spines.

Description.

The zoarium is encrusting; the zooecia are separated by narrow, deep de-
pressions.

The zooecia are large, widely oval or subcircular. The gymnocyst rises
almost vertically from its base. The slightly convex frontal shield consists of
about 18 wide, slightly convex costae, which medianly form an elongated area
of fusion. The costae, which are provided with pelmata and perhaps pelmatidia
as well, are interconnected by comparatively strong, flat transversal bridges,
the intercostal spaces thus being subdivided into rows of pores, each row
consisting of 5-7 oval pores. The slightly curved apertural bar together with
the rest of the more curved apertural rim forms a rounded, swollen collar
round the semi-elliptical, transverse orifice. On the distal margin there are
4-5 traces of spines in the form of knob-shaped processes. Furthermore, the
apertural bar has traces of a pair of oral spines placed off the proximal corners
of the orifice. In the middle of thz apertural bar there is a small knob-shaped
elevation.

Ovicells and avicularia have not been observed.

Measurements.

Range
Herfolge: Tz sosssmsvsnwassomsss ames s an 1.09-1.14 mm.
IB  wonssmansmwassmessmoe - b oo 0.83-1.04 -
DY Gios s s o oae e s %0 6 5 6 wose o 5 o 0.10-0.13 -
1. wiooomnesnom s gge v 0279 0.23-0.26 -

Material. Herfolge, Bryozoan Limestone — | specimen.
Holotype. Pl. 21, Fig. 7. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name refers to the shape of the zooecium, the vertical, gymnocystal,
frontal wall in combination with the convex costal area imparting a globular
shape to the zooecium.

The reference of the species to the genus Rhiniopora is due partly to the large
size of the zooecia, partly to the comparatively large number of costae. Perhaps
R. globulosa ought to be referred to Anornithopora, as it bears a habitual
resemblance to forms within this genus. Probably a revision of the genera
Rhiniopora and Anornithopora will result in an amalgamation of the two genera
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or—perhaps rather—a change of the distribution of the species within the
genera.

R. globulosa n.sp. differs from the other Rhiniopora species by its globular
shape of the zooecia and by its stratigraphical distribution, as the other species
occur in Senonian deposits.

Distribution. Danian: Bryozoan Limestone, Herfolge.

STICHOCADOS MARSSON, 1887

97. Stichocados subbrachiata n.sp.

Plate 22, Fig. 5.
Diagnosis.

Zoarium encrusting. Zooecia oval or rounded-triangular, separated by deep
depressions, in part filled in by secondary tissue; frontal shield with 10-14 wide,
rounded costae, wide lateral fusions and small, circular, interjacent pores;
apertural bar salient, rounded with irregular lobes on the proximal rim. Two
oblong-oval traces of lateral oral spines (—or avicularia?—) present. Ovicell
large, convex.

Description.

The zoarium is encrusting, with irregularly arranged, often imbricate zooecia,
which are separated by deep depressions, in part filled in by secondary tissue.

The zooecia are oval or rounded-triangular. The frontal shield consists of
10-14 wide, rounded costae. In the outermost part of the costal area the costae
are obliquely ascending and separated by large pores. This area is often covered
by secondary tissue or by the adjoining zooecia. The rest of the costal area is
concave, plane, or slightly convex. In this area the intercostal lateral fusions
are arranged in 3-4 concentric rings. The fusions as a rule have the same width
as the costae, and the interjacent pores are small and circular. The apertural
bar is salient, rounded, with a straight or slightly curved distal rim, while the
proximal margin is provided with small irregular lobes, which in part encircle
the pores in the distal row of pores. The orifice is semi-elliptical, transverse.
Two oblong-oval traces of lateral oral spines (—or avicularia?—) are present.

The ovicells are hyperstomial, large, convex.

Avicularia: See above.

Measurements. Range Average

Faxe. Lz opesamsssemwes sms s sms cows s 0.62-0.83 mm. 0.71 mm.
B2 o mcman siscoes o mvoyomy bisisssms o misgns o0 0.36-0.52 - 0.47 -
Br  wossmavems svpmeesme s s os 0.10-0.13 - 0.11 -

It 0.16-0.21 - 0.18 -



193

Material. Stevns, Bryozoan Limestone — 2 specimens; Faxe — | specimen.
Holotype. Pl. 22, Fig. 5, Bryozoan Limestone, Faxe.

Remarks.

The trivial name has reference to the habitual similarity of this species to
Cribrilina brachiata LEVINSEN (1925, p. 377, Pl. VIII, Fig. 24) = Stichocados
ordinatus LANG (VoiGcT, 1930, p. 510, Pl. 30, Fig. 14). S. subbrachiata differs
from this species i.a. by having larger zooecia and smaller traces of lateral
oral spines; further, there is a deviation in stratigraphical distribution, S. ordina-
tus being a Senonian form.

Among the rest of species within Stichocados LANG (1922, pp. 174-180),
S. verruculosus MARSSON and S. compositus LANG are i.a. characterized by
having fewer costae (6-7 and about 9, respectively); S. moeniensis LANG is not
pictured by LANG, but according to his description this species is provided
with a secondary tubular aperture with lateral fenestrae and with small avicu-
laria occurring at the base of the apertural ring.

Distribution. Danian: Denmark: Stevns and Faxe.

SUBORDER ASCOPHORA LEVINSEN, 1909

This group is characterized by zooecia with a calcified frontal surface, beneath
which a compensation sac (compensatrix) serves as hydrostatic system for
protusion or withdrawal of the tentacles. This sac generally opens at the proxi-
mal border of the aperture, but a more proximally placed special pore—asco-
pore—may constitute an opening for the sac.

FAMILY PORINIDAE D’ORBIGNY, 1852
PORINA D’ORBIGNY, 1852

98. Porina cylindrica Voigt
Plate 22, Figs. 6-7.

1924 Porina cylindrica VoiGT. Pal. Zeitschr. VI. 1, p. 10, PL. 1, Fig. 37.
1930 Porina cylindrica VoiGT. Leopoldina. VI, p. 527, PL. 35, Fig. 19.

Description.

The zoarium forms slender, smooth, cylindrical, sometimes somewhat com-
pressed stems with dichotomous ramification. The zooecia have no marginal
delimitations. The apertures are placed in alternating longitudinal rows. In
some colonies there are small, circular or oval pores irregularly spread over
the frontal.

13
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The apertures are variable in form, circular, oblong-oval or sole-shaped
with a straight proximal rim. Sometimes the lateral rims in the latter type are
introflexed, the aperture thus assuming the form as a key-hole (sec e. g. Plate 22,
Fig. 6).

Ovicells have not been observed.

Between the two apertures in the same longitudinal row, there is a slightly
prominent, oval avicularium with a distinct pivot. Sometimes the avicularium
is placed immediately below the proximal margin of the aperture.

Measurements. Range Average

Stevns, Distance between apertures,

Keapstropy: Vorticdl s:seessnessvmezvam s ne 0.42-0.57 mm. 0.50 mm.
hotizontall ... . v o s sowon s v v g o e 0.42-0.47 - 0.44 -
B cecsoanrraset Bes ekl ety 0.10-0.23 - 0.16 -
Yo oo uvm e semn s mme s sy v a0 0.10-0.13 - 0.11 -
Width of Zoaritm . .coeeve o aos 0.88-1.04 - 0.96 -

Saltholm. Distance between apertures,
REBBAL v o cvmrn: 5 smomiin i domosns o8 oo o fecinid 0.42-0.52 mm. 0.48 mm.
hotizental i sme v s as s e 0.25-0.31 - 0.30 -
ha .. 0.10-0.18 - 0.15 -
[  smusamasssossvnan s aws s oam 0.10 - 0.10 -
Lav . 0.08 - 0.08 -
18V cocammiessams s snmins s sme s aae 0.05 -~ 0.05 -
Width of zoarium ............. 0.88-1.04 - 0.98 -

Faxe. Distance between apertures,
VEETIGRL 5 50505 5, 50 5 s e e e 0.42-0.55 mm. 0.50 mm.
HOBZODEAL wossvsasimats seephams 0.31-0.44 - 0.38 -
Ba  ssmvmeas s om s semng saes s 0.10-0.16 - 0.14 -
., ety b s Gt s K S 0.10-0.13 - 0.11 -
BaY  somms o ans 50 58 sapms e 99 0.08 - 0.08 -
BT s o o oo o8 it e o) 4 0.05 - 0.05 -
Width of zoarium ..::a55ssws4s 0.88-1.14 - 098 -

Herfolge,  Distance between apertures,

Bryozoan  wertical ..:sssssssssssssvvnrass 0.31-0.52 mm. 0.43 mm.

Limestone. horizontal .................... 0.36-0.52 - 042 -
NE.  casiems s tes 1600 5E GREs A 0.18-0.26 - 0.22 -
S 0.10-0.18 - 0.13 -
LY s sss i sams 95800 L5 50 45/ ME2 0.08-0.13 - 0.09 -
BRY e warie o s s w5 35w 5 oires 0.08 - 0.08 -
Width 6f ZOARUTA ..o cdws i b 1.04-1.09 - 1.05 -

Material.

Stevns, Bryozoan Limestone — 38 specimens; Kagstrup — 2 specimens; Thors-
lunde — 2 specimens; Faxe — 7 specimens; Faxe I — 3 specimens; Faxe II —
41 specimens; Saltholm, Bryozoan Limestone — 1 specimen; Saltholm -
160 specimens; Herfolge, Bryozoan Limestone — 151 specimens; Herfolge,
Calcarenite — 1 specimen.
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Remarks.

As mentioned in the description of Frurionella daniensis n.sp. (p. 107),
F. daniensis, Porina cylindrica, and Pachythecella anhaltina have so many
morphological features in common that the mutual relationship between these
species deserves more detailed investigations.

Distribution.

Senonian: Germany: Erratic blocks at Brisen (Anhalt).

Danian: Germany: Erratic blocks at Kothen and Brésen (Anhalt). Denmark:
Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and Klintholm, i.e.
all Danian zones.

99. Porina salebrosa Marsson
Plate 23, Figs. [-4.

1887 Porina salebrosa MARssON. Pal. Abh. IV. 1, p. 86, Pl. VIII, Fig. 10.
1913 Acropora salebrosa MArssoN. CANU. Bull. Soc. Géol. France. 4¢ Ser. XIII, p. 137,

Fig. 3.

1925 Porina salebrosa MARSSON. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 407,
PL. VII, Fig. 84.

1925 Porina salebrosa MARSSON var. faxensis. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII.
3, p. 407.

1930 Acropora salebrosa MARSSON. VoIGT. Leopoldina. VI, p. 519, Pl. 33, Fig. 17.

Description.

Zoarium and Zooecia: Free, cylindrical or compressed, dichotomous stems
consisting of zooecia without marginal delimitations. The surface of the colony
is unevenly undulate, which to some degree is due to alternating longitudinal
rows of dome- or wart-shaped processes, on the top of which the circular
apertures are placed. Unevenly spread over the surface of the colony there
are pores of varying shape and size. Between two apertures in the same
longitudinal row there 1s a circular ascopore which is larger than the other pores.

The ovicells are deeply immersed, invisible exteriorly (see CANu, 1913,
p. 137, Fig. 3).

In this species there are two types of avicularia: small, oval ones and large,
rounded-triangular, tapering ones. The small avicularia as a rule appear in
large numbers, partly in whorls, consisting of 3-7 specimens, round the apertures
on top of the domes, partly unevenly distributed over the surface of the colony.
The large avicularia as a rule are steeply ascending towards the tapering anterior
end, which often is bent like a spout. They frequently occur on the slope of
the domes with the pointed anterior end wedged in between the small, verti-
cillate avicularia. In other cases they appear irregularly scattered over the
surface of the colony without any immediate connexion with the apertures.

18%
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Sometimes the number of avicularia is larger near the rim of the zoarium than
on the rest of the colony. In the small, oval avicularia the pivot is found
immediately behind the middle of the avicularium, while in the large, triangular
avicularia it is situated near the posterior margin of the opesium.

Measurements. Range Average
Herfolge, Diameter of aperture ........... 0.10 mm.
Faxe. Distance between apertures,
VORETEAL o wins san s wavipansss s mi 0.42-0.52 - 0.46 mm.
DOZOEl oo ns smn s smm s s o 0.31-0.42 - 0.37 -
Avicularia.
Large, LAV s sms s sams o ommn s 0.26-0.31 - 0.30 -
¥ opermesssmes s sme s g 0.10-0.13 - 0.11 -
Small, diameter -....seevisv09s 0.05 -
Width of zoatiam ....cccamveun 1.14-1.87 - 1.44 -
Saltholm.  Distance between apertures,
b7(5) o 1 or: ] [T IR 0.52-0.62 mm. 0.56 mm.
BOTZOMEEL & oovns bt s cmnass amns 0.26-0.47 — 0.39 -
Aperture; diameter ... .co:i00004 0.08-0.10 - 0.09 -
Width of Zoariom .. cuvsnvwess 0.88-1.46 — 1.26 -
Stevns, Diameter of aperture ........... 0.10 mm. 0.10 mm.
Kagstrup.  Distance between apertures,
VEEHERL seoivis s ivnsic b imxmm s s s a5 0.47-0.52 - 0.51 -
horizontal . ... swsssswsoseess 0.36-0.42 - 0.39 -
Avicularia.
Large, LBV . oo soe s s pene s g e 0.21 -
I8 5 pareas sbads bms i ioas 0.10 -
Width of zoarium ............. 0.88-1.35 - 1.07 -
Mon. Diameter of aperture ........... 0.10 mm. 0.10 mm.
Distance between apertures,
WELUCAL &« v v g sons s vie p sisinrs g v o p 0.39-0.57 - 0.45 -
hotizontal ; «come s ssmevsesss 0.36-0.62 - 0.49 -
Avicularia.
Latge, LaV s mmesnomesranis 0.23-0.26 - 0.25 -
18  sosmsesme pndeas oo 0.10-0.13 - 0.11 -
Width of zoariumi ......cee o0 1.20-2.08 - 1.53 -

Material.

Stevns, Bryozoan Limestone — 102 specimens; Kagstrup — 37 specimens;
Thorslunde — 21 specimens; Faxe — 255 specimens; Faxe 1 — 61 specimens;
Faxe II — 520 specimens; Faxe XI — 52 specimens; Saltholm, Bryozoan Lime-
stone — 18 specimens; Saltholm — 105 specimens; the South Harbour of Copen-
hagen — 2 specimens; Herfolge, Bryozoan Limestone — 54 specimens.

Remarks.

LEVINSEN (1925, p. 407) established a variety, faxensis, which was said to be
characteristic of the Danian and marked by having greatly prominent “aper-
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tural domes™ and few large avicularia. It has not, however, been possible to
maintain var. faxensis, as there is a smooth transition between this and the
main species. The extremes of the variation of the species are formed by two
types, one of which is characterized by having numerous, dense pores and
many large, obliquely placed avicularia, but few and little prominent domes
bearing apertures. The other type forms slender, smooth stems with greatly
prominent domes. Large avicularia seem to be missing from this type.

Distribution.

Senonian: Germany: Riigen and in erratic blocks at Kothen. Denmark: Men,
Alborg, Hillerslev, and Stevns.

Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, the South Harbour
of Copenhagen, Herfolge, Klintholm, and Karleby Klint.

BEISSELINA CANU, 1913

100. Beisselina nobilis (Levinsen)
Plate 23, Figs. 5-7.

1925 Monoporella nobilis LEvINSEN. Vidensk. Selsk. Skr. 8. Ser. VIII. 3, p. 403, Pl. VII,
Fig. 81.
1930 Beisselina nobilis LEVINSEN. VOIGT. Leopoldina. VI, p. 525, P1. 33, Figs. 21-22.

Description.

The zoarium forms free, bilamellar or, more rarely, cylindrical stems with
dichotomous ramification. The zooecia are without marginal delimitations.
The apertures are arranged in two systems of oblique rows intersecting each
other at acute angles. )

Zooecia and avicularia: As regards the shape of the apertures and the
appearance and position of the avicularia, it is possible to distinguish two types
in this species. One type (Pl. 23, Fig. 7) is characterized by having a large,
circular or elliptical aperture, a correspondingly large or larger distal avicu-
larium and a proximal avicularian area with two pairs of avicularia. The distal,
sometimes obliquely ascending avicularium has farthest out a narrow, rounded
rim surrounding a circular or elliptical opesium with a plane, crescent-shaped
area behind it. The avicularium has a slender pivot in the distal half. A cor-
responding narrow frame encircles the aperture and the proximal avicularian
area, which is rounded-triangular or trapezohedral and slightly embedded and
consists of two pairs of oval avicularia, of which the anterior pair is the larger
one. Both pairs of avicularia are oblique, with the anterior part turned towards
the median line of the area. In the triangular avicularian areas there is prox-
imally a narrow, transverse pore.
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In the other type (PI. 23, Fig. 5) the aperture is generally elliptical, transverse.
It is surrounded by a broad, rounded frame, which distally encircles a small,
elliptical avicularium. The proximal avicularian area also in this form consists
of two pairs of avicularia, of which the foremost ones, which are oblong-oval
or cleft-shaped are oriented so that the anterior end points upwards and out-
wards, i.e. away from the median line of the area, while the anterior end of
the hindmost, oval avicularia is turned towards this line.

Laterally to the distal rim of the aperture there is in both types a pair of
oval avicularia. The two types are connected through transitional forms, which
show different combinations regarding the shape of the aperture and the
apertural frame, and regarding appearance and position of the avicularia.
The majority of the specimens examined have an elliptical transverse aperture
and in that respect are similar to Type Two.

Ovicells have not been observed.

Measurements.
Type 1. Range Average
Herfalge; Aperture, ha .osvssveassovass 0.10-0.21 mm. 0.12 mm.
Thorslunde. T8 s s s s s o 0.13-0.18 - 0.15 -
Distal avicularium, Lav ........ 0.13-0.29 - 0.19 -
lav ..., 0.10-0.26 - 0.17 -
Type 2 and transitional forms.
Herfolge, Aperture, ha . .ovvcumnsvmns e 0.08-0.13 mm. 0.10 mm.
Faxe, [ zepzeesmsssessans 0.10-0.16 - 0.13 -
Saltholm. Distal avicularium, Lav ........ 0.10 - 0.10 -
|2 0.08 - 0.08 -
Width of zoaria.
HEHGITE., 5 raw s s b o s ¢ monoms e s s oxn 1.40-2.60 mm. 1.88 mm.
FHXG: — weeenis dewis S @ w0 wE s 5@ s e e a5 1.04-2.08 - 1.46 -
Saltholm.  Bryozoan Limestone ........... 0.94-1.87 - 1.40 -
Sandy-limestone ............... 0.88-1.40 - 1.09 -~

Material.

Thorslunde — 12 specimens; Faxe — 7 specimens; Faxe I — 1 specimen; Salt-
holm, Bryozoan Limestone — 3 specimens; Saltholm — 21 specimens; Copen-
hagen, the South Harbour — 2 specimens; Herfolge, Bryozoan Limestone —
236 specimens.

Lectotype.
The best preserved specimen in LEVINSEN’s collection in the Zoological Museum
of Copenhagen has been selected as the type. Type locality: Faxe.

Distribution.
Senonian: Men ? (LEVINSEN, p. 404).

Upper Danian: Thorslunde, Faxe, Saltholm, Copenhagen, Herfolge, and
Klintholm.
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Unfortunately LEVINSEN’s specimen from Meon is missing from his collection,
so that a checking of the determination of the species is not possible.

101. Beisselina celleporoides (Voigt)
Plate 24, Figs. 3-5.

1930 Kleidionella celleporoides Voi1GT. Leopoldina. VI, p. 529, Pl. 37, Fig. 4.
1959 Beisselina celleporoides (VoiGT). Bull. Soc. Geol. France, 7¢ sér. I, p. 701, Pl. XXXI,
Figs. 10-12.

Description.

Zoarium and zooecia: The colony consists of free, bilamellar stems with
rounded margins and elliptical cross-sections. In this species occur two genera-
tions (?) of zooecia. The primary zooecia are arranged in two systems of
oblique rows intersecting at acute angles. The zooecia have no marginal
delimitations. The circular aperture is placed on top of a slightly convex dome
and surrounded by a narrow, slightly prominent rim. Round the dome there
is a ring of small, circular pores. At this stage the species bears a great re-
semblance to other species within the genus Beisselina. The original structure
is gradually veiled by a cover of irregular, celleporoid zooecia, which project
in various places on the surface of the colony. These secondary zooecia as a
rule are oval, globular, smooth. The aperture is terminal, rounded-quadran-
gular, and behind it there is a circular or oval, transverse pore.

Ovicells have not been observed.

In the rings of pores round the apertures there are sometimes small, oval
avicularia. Such may also appear on the sides of the domes. On the narrow,
rounded zoarial margins there are long, sole-shaped avicularia.

Measurements.
Range Average
Thorslunde, Distance between apertures
Faxe, in first generation.
Saltholm, VOIHICRL. <. voe v oo snp wie s 5 25 Wl 8 159 7 0.47-0.52 mm. 0.50 mm.
Hetfalpe,  bhorizontal . .ouessmw s s omsmmons » 0.31-0.42 - 0.37 -
Aperture; 1. gen. diam. ....cc.00 0.10-0.13 - 0.11 -
2. = B secesemmse 0.10 - 0.10 -
2 = B  sasissuss 0.10-0.13 - 0.12 -
Avicularium,Lav .............. 0.10 -
8% wesnmussmmises 0.08 -
Width of zoarium.
BB 707453 6111 (41 /T P T T 1.56-2.87 mm. 2.18 mm.
BAxE., o svaisesssas s de wh bE SEEE 508 55 @ 1.67-3.64 — 2.50 -
SAITHOIT:  cunpan rm 58 wrns e By s fustn e A o 5 1.82-3.85 - 2.76 -
Herfolge.  Bryozoan Limestone ........... 1.61-3.12 - 2.52 -

(@71 (e -1 111 (- SR 1.76-4.60 - 2.68 -
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Material.

Thorslunde — 137 specimens; Faxe — 50 specimens; Faxe I — 1 specimen;
Faxe Il — 3 specimens; Faxe XI — 7 specimens; Saltholm — 44 specimens;
Herfolge, Bryozoan Limestone — 204 specimens; Herfolge, Calcarenite — 29
specimens; Klintholm — 1 specimen.

Distribution.
Danian: Germany: Erratic blocks at Kothen. Denmark: Thorslunde, Faxe,

Saltholm, Herfolge, and Klintholm. The species seems to occur only in Upper
Danian.

BEISSELINOPSIS VOIGT, 1951

102. Beisselinopsis tubulifera n.sp.
Plate 24, Figs. 1-2.
Diagnosis.
A Beisselinopsis species with a bilamellar stem and a tapering, cylindrical basal
part. Tubular peristomies in alternating longitudinal rows alternate with pores

of varying shape and size. At the foot of the peristomie or on the sides of this
there are 2-5 oval avicularia.

Description.

The zoarium has free, bilamellar stems with a tapering, cylindrical basal part.
The zooecia have no marginal delimitations. The apertures (peristomices) are
placed in alternating longitudinal rows. Between these there is an irregular
network formed of pores of varying shape and size. (Tremopores according to
VoiGr, 1951, p. 66).

Zooecia: The peristomices are circular and placed on top of tubular, thin-
walled peristomies. On a few fragments the peristomies are but little prominent,
collar-shaped, thick-walled.

Ovicells have not been observed.

The avicularia occur in a number of 2-5 round the base of the peristomie or
oblique ascending on the sides of this. As a rule they are oval, with a slender
pivot. On the colonies which bear collar-shaped peristomies, two proximal
avicularia are frequently particularly prominent. They are obliquely ascending
and as if dug into the wall of the peristomie.

Measurements.

Range Average
Faxe, T L T A 0.10-0.16 mm. 0.13 mm.
Herfglge: 18  cccviswisssins swmessmm ¢ e 0.13-0.16 - 0.15 -

Width of zoarium ............. 0.88-1.92 - 1.38 -
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Material.
Faxe — 19 specimens; Herfolge, Bryozoan Limestone — 2 specimens.

Holotype. Pl. 24, Fig. 1. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the tubular peristomies.

B. tubulifera differs from the other Beisselinopsis species by having (1) tubular
peristomies, (2) an irregular network of pores, and (3) 2-5 avicularia at the
base of the peristomie or on the sides of it.

Distribution.

Danian: Faxe, Herfolge, and Klintholm. Thus the species seems to be attached
to the Upper Danian.

103. Beisselinopsis oblita (Kade)
Plate 24, Fig. 6.

1852 Eschara oblita KADE. Die losen Versteinerungen des Schanzenberges bei Meseritz,
p: 29, Pl 1, Fig: 18.

1925 Porina flabellata (D’ORBIGNY) [partim]. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII.
3, p. 405, PL. VII, Fig. 83a-c.

1930 Beisselina flabellata (D’ORBIGNY) [partim]. VoiGT. Leopoldina. VI, p. 525, PL. 34,
Fig. 11.

1959 Beisselinopsis oblita (KADE). VoiGT. Geologie. Beiheft 25, p. I1.

Description.
The zoarium consists of free, bilamellar, flabelliform stems with a tapering
basal part. The zooecia have no marginal delimitations. The apertures are
arranged in regular quincunx and are separated by narrow diagonal furrows
pitted with large circular or oval pores, as a rule 2 to 3 off each aperture.

The circular or subcircular apertures are encircled by a rounded, slightly
prominent peristome.

Ovicells have not been observed.

In the system of pores in the diagonal furrows there are a few small, oval
avicularia with a central pivot.

M easurements. Range Average

Kagstrup, Distance between apertures,

Stevns. vertical ....... ... i 0.31-0.52 mm. 0.45 mm.
hovizontal .o ow avnmmessvnas i 0.34-0.52 - 0.39 -
ha .. 0.10-0.18 - 0.15 -

B semnseg s e s o668 e ae e 0.13-0.18 - 0.15 -



202

LAS s s ais 65 56 55 506 55 5 A8 Sk 0.05-0.10 mm. 0.07 mm.
180 o sim maades s e r ihe Bes 0.05-0.08 — 0.07 -
Width of zoarium ............. 2.13-4.00 - 3.01 -
Faxe, Distance between apertures,
Saltholim.  WeEHEal . .ccvvvnvinimnsiomsn swns 0.37-0.47 mm. 0.42 mm.
hotigon®al o wmss e smss s s 0.34-0.42 - 0.38 —
B o et s s o s won i ipdes 0.16-0.21 - 0.19 —
I8 wasases smmessdds ehmi s oams 0.13-0.21 - 0.17 -
L o oegiomn omes s ws ¥ Goe i wews 0.05-0.10 - 0.08 -
I8P & cirney aieis DN e B 0.05-0.10 - 0.08 -
Width of zeatium . «p:ivesessees 4.16-6.24 - 4.72 -
Copenhagen, Distance between apertures,
Sundkrogen. vertical . ..swsisemssamssamess 0.34-0.36 mm. 0.35 mm.
BOMZORTAL v . wssvs vmmss dwws = 0.42-0.47 - 0.43 -
HE  wevewmssenmns s & vin 5 0.18-0.21 - 0.20 -
I8 | wermesierosssoetemasas 0.16-0.21 - 0.17 -
DAV cios a0 s o5 dis aoumied Sune & 5 0.08-0.10 - .09 -
. 0.08-0.10 - 0.09 -
Width of zoarium ........... 6.60 -
Herfolge, Distance between apertures,
Bryozoan VR & v ponw s wanste g e s wosa b @ 0.31-0.42 mm. 0.36 mm.
Limestone. horizontal - q::smesemissannis 0.29-0.42 — 0.35 -
HE  syssme s opses oo dres s pE 0.10-0.18 — 0.15 -
L T T WS o R 0.13-0.16 - 0.13 -
Lay wvssmwss e svowss pes ivs 0.05-0.10 - 0.08 -
AR e i s R BN i 15 W52 0.05-0.08 - 0.06 -
Width of zoarium ........... 4.68-7.29 - 5.81 -
Frohenhofen, Distance between apertures,
Montian. VEHtIGAL «: s vw adnis saimesme i 6 0.31-0.36 mm. 0.34 mm.
horizontal . s o uwwe wwis s g o e 0.31-0.36 - 0.33 -
B st aeibes mnE s o s 0.13-0.16 - 0.15 -
Ta  wsswuven oy albs s g o 0.10-0.16 - 0.12 -
IR o ot o onein 18 o i s 5 0.05-0.10 - 0.09 -
JA¥  suawsnyn aebe sa b sl b ps 0.05-0.08 — 0.06 -
Width of zoarium ........... 7.29 -
Material.

Stevns, Bryozoan Limestone — 12 specimens; Kagstrup — 6 specimens; Thors-
lunde — 21 specimens; Faxe — 170 specimens; Faxe XI — 3 specimens; Saltholm —
29 specimens; Copenhagen, the South Harbour — 7 specimens; Copenhagen,
Sundkrogen — 81 specimens; Herfolge, Bryozoan Limestone — 92 specimens;
Herfolge, Calcarenite — 5 specimens.

Remarks.
The Montian specimen from the Albert Canal at Frohenhofen in Belgium has
kindly been submitted to me by Professor VOIGT.

VoIGT has shown (1959, p. 11) that the specific name of Beisselinopsis
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flabellata D’ORBIGNY actually covers three species, viz. Beisselinopsis flabellata
(D’ORBIGNY) from the French Upper Maastrichtian, Beisselinopsis marginata
(v. HAGENOW), which occurs in the Senonian Chalk on Riigen, and Beisse-
linopsis oblita (KADE) from deposits belonging to the Danian and Montian. It
is probable that LEVINSEN’s material from Mon stated to belong to B. flabellata
actually belongs to B. marginata, but unfortunately the fragments in question
are missing from his collection. There does not seem to be any doubt that his
description and picture are based on Danian colonies of B. oblita.

Distribution.
Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copenhagen, Herfolge,
and Klintholm.

Montian: Belgium.

PACHYTHECELLA BASSLER, 1934

104. Pachythecella anhaltina (Voigt)
Plate 25, Figs. 1-3.

1930 Pachytheca anhaltina Voi1GT. Leopoldina. VI, p. 521, PL. 33, Fig. (2.

Description.

The zoarium forms free, cylindrical or compressed, bilamellar, sometimes
flabelliform stems with dichotomous ramification. The zooecia have no marginal
delimitation. The apertures are arranged in alternating longitudinal rows. In
the flabelliform colonies the arrangement is rather irregular. Between the
apertures the cylindrical and bilamellar stems are irregularly pitted with
comparatively few, small circular pores. In the flabelliform colonies the number
of pores is increased, and besides the cylindrical pores there are large, oblong-
oval perforations.

The apertures are ovi- or pyriform with a tapering, proximal part, which in
the cylindrical and bilamellar stems appears as an unsymmetrical, slit-shaped
cut. The aperture is encircled by a rounded, prominent peristome.

Ovicells have not been observed.

In the cylindrical and bilamellar stems there is immediately beside the slit-
shaped cut a circular or oval avicularium, the opesium of which is sometimes
turned towards the slit. In the majority of the flabelliform fragments the avicula-
rium is withdrawn from the apertural area and placed at the base of the peri-
stome or between the apertures.

Measurements.

Range Average
Stevns, Aperture, ha  .............. ... 0.13-0.18 mm. 0.16 mm.
Bryozoan la,  wwisssvssaassases 0.10-0.18 - 0.16 -

Limestone.
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Avicularium, diameter .......... 0.05-0.10 mm. 0.08 mm.
Width of zoaxium . .. sewes e wns 0.73-1.56 — 1.09 -

Faxe. Apertirre;, BE  wo s somme s s 5o s apas 0.13-0.26 mm. 0.20 mm.
I8 Eerarags st a0 e 0.10-0.20 - 0.15 -
Avicularium, diameter .......... 0.08-0.10 - 0.09 -
Width of zoarium ............. 1.04-2.60 - 1.66 -

Herfolge, Apertute; Na.  sawasime s sams ssme 0.13-0.18 mm. 0.15 mm.
Bryozoan I8 o sme ammes s sy 0.13-0.18 - 0.16 -
Limestone. Avicularium, diameter .......... 0.05-0.13 - 0.08 -
Width of zoarium ............. 1.66-5.62 - 2.55 -

Material.

Stevns, Bryozoan Limestone — 10 specimens; Kagstrup — 1 specimen; Thors-
lunde — 6 specimens; Faxe — 103 specimens; Faxe I — 7 specimens; Faxe Il —
| specimen; Faxe XI — 3 specimens; Saltholm — | specimen; Herfolge, Bryozoan
Limestone — 67 specimens.

Remarks.

BassLER (1934, p. 408) has introduced the generic name of Pachythecella to
replace Pachytheca CANuU, 1913, as the latter name proved to have been pre-
occupied by SCHLUTER, 1885.

All the fragments from Stevns and Kagstrup have cylindrical stems, whereas
the material from Faxe, Thorslunde, and Saltholm has either cylindrical
colonies or bilamellar zoaria with parallel lateral margins. The majority of
the Herfolge fragments have flabelliform zoaria while the remaining ones have
a bilamellar habit.

Distribution.

Danian: Germany: Erratic blocks at Ko&then. Denmark: Stevns, Kagstrup,
Thorslunde, Faxe, Saltholm, Herfolge, and Klintholm.

105. Pachythecella filiformis (d’Orbigny)
Plate 25, Fig. 4.

1852 Porina filiformis D’ORBIGNY. Pal. Frang. Terr. Crét. V, p. 438, PL 714, Figs. 11-13.

1865? Entalophora Bosqueti BEISSEL. Nat. Verh. holl. Maatsch. Wet. Ser. 2. Vol. XXII,
p. 78, PL IX, Figs. 107-115.

1887 Acropora filiformis D’ORBIGNY. MARssoN. Pal. Abh. IV. 1, p. 83, Pl. VIII, Fig. 2.

1900 Porina filiformis D’ORBIGNY. CANU. Bull. Soc. Géol. France. 3. Ser. XXVIII, p. 461.

1913 Pachytheca filiformis D’ OrRBIGNY. CANU. Bull. Soc. Géol. France. 4. Ser. XIII, p. 142,

Fig. 8.
1920 Pachytheca filiformis D’ORBIGNY. CaNU. Bull. Soc. Géol. France. 4. Ser. XIX, p. 199,
Pl. V; Fig; 13.

1925 Porina filiformis D’ORBIGNY. LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIL. 3, p. 408.
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1925 Monoporella dubiosa LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 403, PL. VIII,
Fig. 11.

1925 Monoporella Bosqueti (BEISSEL). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 403.

1930 Pachytheca filiformis D’ORBIGNY. VoIGT. Leopoldina. VI, p. 520, PIL. 33, Figs. 4-7.

Description.

The zoarium consists of free, cylindrical stems with dichotomous ramification.
The zooecia have no marginal delimitations. The apertures are placed in
alternating longitudinal rows. Irregularly scattered over the surface of the
colony there are small, circular pores.

The apertures are circular or elliptical, transverse; they are placed on top
of short, broad, cylindrical, or conical peristomies.

Ovicells have not been observed.

Halfway between two apertures in the same longitudinal rows there is a
circular pore, which, as a rule, is encircled by a narrow, elevated rim. This
pore originally was considered an ascopore, but VOIGT’s investigations (1930,
p. 520) have made it clear that it is an avicularium. According to CANU (1913,
p. 143, and 1920, p. 200) there are two small avicularia immediately above the
distal corners of the aperture. Such avicularia have not been found in my
material. Nor has VOIGT been able to demonstrate their presence (VoiGt, 1930,
p. 520).

Measurements.
Range Average
Faxe, Distance between apertures,
Thorslunde, VErHGAL .. s wwwe w = e s awmn s seames 0.36-0.62 mm. 0.51 mm.
Saltholm. hotizontal «.oesbes =80 ae 0.52-0.78 - 0.60 -
Apertnte, bBa  ..oumeenmsasassis 0.10-0.16 - 0.13 -
T gl St i i e s 0.10-0.21 - 0.15 -
Width: of ZOBTIUNE. v s wesis o5 s 53 % 0.88-1.67 - 1.20 -
Material.

Thorslunde — 19 specimens; Faxe — 12 specimens; Saltholm — 4 specimens.

Remarks.

LEVINSEN in his description of the avicularia in Porina filiformis (1925, p. 408)
states that these “‘are fastened to the prominent part of the zooecia which
bears apertures, and their anterior end extends right to the free rim of the
aperture.” This characterization suggests that his evaluation is based on a
mixed material of P. filiformis and P. lundgreni, the position of the avicularia
indicated being typical of the latter species. This assertion cannot, however, be
proved, as in LEVINSEN’s collection in the Zoological Museum of Copenhagen,
there are only two fragments from Men under the name of P. filiformis and
these specimens actually belong to this species.



206

Distribution.
Senonian: Germany: Riigen; erratic blocks. Holland: Aachen. France: Royan,
Saint Palais, and Saint-Goudens. Denmark: Men.

Upper Danian: Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and
Klintholm.

106. Pachythecelia lundgreni (Pergens and Meunier)
Piate 25, Figs. 5-6.

1886 Foveolaria Lundgreni PERGENs and MEUNIER. Ann. Soc. Malac. Belg. XXI, p. 242,
Pl. X1, Fig. 3.

1892 Foveolaria Lundgreni PERGENS and MEUNIER. HENNIG. Lunds Univ. Arsskr. XXVIII,
p: 37.

1925 Monoporella Lundgreni (PERGENsS and MEUNIER). LEVINSEN. Vidensk. Selsk. Skr.
8. Ser. VII. 3, p. 400, Text-fig. 27.

1930 Pachytheca lundgreni (PERGENS and MEUNIER). VOIGT. Leopoldina. VI, p. 520, PL 33,
Figs. 8-9.

Description.
The zoarium forms free, cylindrical, smooth stems with dichotomous rami-
fication. The zooecia show no marginal delimitations. The apertures are
arranged in alternating longitudinal rows.
The apertures are bean-shaped, transverse, with a prominent, convex lower lip.
Ovicells have not been observed.
Immediately below the aperture there is a prominent, short, compressed,
tubular avicularium with an oblong-oval opesium.

Measurements.

Range Average
Stevns, Faxe, BR  sspmm vaemy s vme v sae s 0.10-0.21 mm. 0.15 mm.
Saltholm, TR . o s mmimn e 4 s 0.13-0.26 - 0.20 -
Svanemellen, | O Ry 0.08-0.10 - 0.10 -
Herfolge. BAM e e m e e i e 0.05-0.08 — 0.07 -
Width of zoaria.
Steyns, Herfalge: «xiianossmvasivorcimmesas 0.57-1.30 mm. 0.81 mm.
FaX@. e s iecmn s e oo i n o e 0.73-1.14 - 0.94 -
Salthelml,  weusvwsbs swnssswsssme s 5wy 0.73-1.30 - 0.99 -
Svanemellen. ... .. 0.68-1.14 - 0.88 —

Material.

Stevns, Bryozoan Limestone — 58 specimens; Kagstrup — 3 specimens; Thors-
lunde — 17 specimens; Faxe — 54 specimens; Faxe II — 2 specimens; Faxe XI -
2 specimens; Saltholm, Bryozoan Limestone — 3 specimens; Saltholm — 14
specimens; Copenhagen, the South Harbour — 97 specimens; Copenhagen,
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Svanemollen — 37 specimens; Copenhagen, Sundkrogen — 12 specimens;
Herfolge, Bryozoan Limestone — 89 specimens; Herfolge, Calcarenite — 5
specimens.

Distribution.

Danian: Germany: Erratic blocks in Anhalt. Sweden: Limhamn. Denmark:
Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copenhagen, Herfolge, and
Klintholm.

COLUMNOTHECA MARSSON, 1887

107. Columnotheca cribrosa Marsson
Plate 24, Fig. 7.

1840 Ceriopora? echinata v. HAGENOow. N. Jahrb. f. Min., p. 647.

18527 Eschara cricoporacea (V. HAGENOwW). KADE. Die losen Versteinerungen des Schanzen-
berges bei Meseritz, p. 29.

1885 Pustulipora circulata QUENSTEDT. Petrefaktenkunde Deutschlands. Bd. VI. Koerallen,
Pl. 155, Fig. 17c.

1886 Spiropora vertebralis PERGENS and MEUNIER [non StoLiczKA]. Ann. Soc. Malac.
Belg. XXI, p. 210, PL. XI, Fig. 2.

1887 Columnotheca cribrosa MArsson. Pal. Abl. 1V, [, p. 82, Pl. VIII, Fig. 1.

1892 Columnotheca cribrosa MARssoN. HENNIG. Lunds Univ. Arsskr. XXVIII, p. 42.

18942 Spiropora vertebralis (non StoLiczka). HENNIG. Lunds Univ. Arsskr. XXX, p. 18.

1925 Monoporella cribrosa (MARssoN). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3,
p. 405, PL. VII, Fig. 82a-b.

1930 Columnotheca cribrosa MARSSON. VoIGT. Leopoldina. VI, p. 519, Pl. 33, Fig. 13.

1959 Columnotheca cribrosa MArssoN. VoiGT. Geologie. Beiheft 25, p. 49.

Description.

The zoarium consists of free, cylindrical, bifurcate stems with apertures
arranged in circles, each circle being composed of 6-10 apertures. The distance
between these circles as a rule is somewhat smaller than the thickness of the
stem. The surface of the colony is provided with numerous irregular pores,
which are often covered by a thin calcium membrane.

The zooecia have no marginal delimitation. The circular peristomices are
placed on the ends of tubular peristomies.

Ovicells have not been observed.

Avicularia are of fairly rare occurrence. They are small, oval, and are placed
on or in immediate proximity of the peristomies.

Measurements.

Range Average
Paxe, Diameter of apertures .......... 0.08 mm. 0.08 mm.
Saltholm, Distance between circles
Herfolge. of apertures ................. 0.68-0.83 - 0.78 -
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Kagstrup.  Diameter of apertures .......... 0.08 mm. 0.08 mm.
Distance between circles

Of GPETLUTES -« wvs s s v wiv 2ug 0.62-0.68 - 0.64 —
Width of zoaria.
KAGHEIUD: o w6 0iss) o8 e o (906l 3 0 0 6 0 9 0.73-0.99 mm. 0.88 mm.
BEREL. et 040 @00 4 M S EE S 6 e B s 0.78-1.25 - 0.99 -
Saltholmy, o sesmssemmees weme s wase s sws 0.94-1.25 - 1.09 -
Herfolge. Bryozoan Limestone and

Calcarenite .....ssximass s s 0.94-1.46 — 1.20 -
Material.

Stevns, Bryozoan Limestone — 5 specimens; Kagstrup — 398 specimens; Thors-
lunde — 5 specimens; Faxe — 19 specimens; Saltholm — 26 specimens; Herfolge,
Bryozoan Limestone — 1421 specimens; Herfolge, Calcarenite — 70 specimens;
Klintholm — 7 specimens.

Distribution.
Senonian: Germany: Riigen. Denmark: Gudumlund, Stevns.

Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, Klint-
holm, and Karleby Klint.

CYCLICOPORIDAE HINCKS, 1884
TAENIOPORINA MARSSON, 1887

108. Taenioporina articulata Voigt
Plate 26, Fig. 1.

1886 Vincularia areolata PERGENS and MEUNIER. Ann. Soc. Malac. Belg. XXI, p. 232,
Pl. X111, Fig. 1.
1930 Taenioporina articulata VoiGT. Leopoldina. VI, p. 534, Pl. 37, Figs. 17-19.

Description.
The zoarium consists of free, cylindrical stems with dichotomous ramification.
No marginal delimitations of the zooecia can be observed. The apertures are
placed in alternating longitudinal rows. On the surface of the colony there are
some peculiar threads that demarcate irregular, hexagonal, slightly embedded
areas. These appear by a transverse thread below an aperture by means of
diagonal threads being connected with longitudinal threads which run along the
lateral margins of the apertural areas in adjoining longitudinal rows, and which,
again, are connected with a lower transverse thread placed above the under-
lying aperture. Sometimes the longitudinal threads do not pass along the sides
of the apertures, but through these, the apertures in question thus being divided
into two halves. The embedded area is provided with pores, most of which
are situated along the threads.

The apertures are elongate-elliptical, little prominent.

Ovicells and avicularia have not been observed.
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Measurements.
Range Average
Stevns, Width of zoarium ........... 0.62-1.04 mm. 0.88 mm.
Faxe, Vertical distance between
Saltholm. APETLUTES o wvs s wooors & wwvweisone 0.62-0.83 - 0.71 -
APELtUTES, D8 oo vsivn s abite o 0.16-0.21 - 0.19 -
la  vesvwssspesevos 0.10-0.16 - 0.15 -
VoiGt, 1930, Width of zoarium ........... 0.50-0.75 -
p.- 534. Vertical distance between
APEILUTES. « o v wovwwn w oromvin e 0.60-0.75 -
Aperture, ba.  coses swesvasns 0.15-0.25 -
Material.

Stevns, Bryozoan Limestone — 6 specimens; Thorslunde — 2 specimens; Faxe —
23 specimens; Faxe Il — 4 specimens; Saltholm — 9 specimens; Copenhagen,
the South Harbour — 7 specimens; Herfolge, Bryozoan Limestone — 1 specimen.

Distribution.
Senonian: Germany: Riigen.

Danian: Germany: Erratic blocks. Sweden: Annetorp (according to VOIGT).
Denmark: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Copenhagen, Her-
folge, and Klintholm.

HIPPOTHOIDAE LEVINSEN, 1909
DIPLOTRESIS CANU AND BASSLER, 1934

109. Diplotresis europaea n.sp.
Plate 26, Figs. 2-4.

Diagnosis.

A Diplotresis species with encrusting zoarium, composed of oblong-oval, distinct
zooecia. The frontal wall is perforated by fine pores in regular transverse rows
and two larger, circular (asco-?)pores. The aperture is semi-elliptical, transverse,
terminal, surrounded by a narrow, slightly prominent peristome. The ovicell is
hyperstomial, large, globular, finely punctate. A few interzooecial avicularia are
present.

Description.
The zoarium is encrusting, with irregularly arranged, sometimes imbricate
zooecia, which are separated by deep, narrow furrows.

The zooecia are variable in shape, but as a rule oblong-oval. The frontal
wall is plane or slightly convex and perforated by numerous fine pores, which
are arranged in transverse rows. At a slight distance below the aperture there
are two distinct, circular pores, which perhaps have been formed by a division

14



210

of the ascopore. The aperture is semi-elliptical, transverse, terminal. It is
surrounded by a narrow, plane, slightly prominent peristome.

The ovicells are hyperstomial, large, globular. The surface is very finely
punctate.

In the interzooecial furrows there are a few elongate, tapering avicularia
(or zooeciules ? — CANU and BASSLER, 1933, p. 72) with narrow opesia.

Measurements.
Range Average
Herfolge. LB, 5 s sk e vontime: e s ainersint 0.42-0.62 mm. 0.53 mm.
{7 S =S N NS T N 5 0.26-0.36 - 0.29 -
BIBLY 5 isniion: n o csinieemmsssm st mibrmson o 0.08 - 0.08 -
I v vases ve e 5w EE s s TR E 0.10 - 0.10 -
| £ 0.29-0.31 - 0.30 -
1O o s owms v sms 5 sn s SRR e e s 0.31 - 0.31 -

£
&

<

(=]

o
|

For comparison the measures of the American species Diplotresis sparsiporosa
CaNu and BASSLER may be adduced:

Lz .......... 0.65-0.70 mm. BR s asormomtens 0.06 mm.
120 s e s s 0.35-0.40 - la sesswwssa 0.10 —

Material. Herfolge, Bryozoan Limestone — 70 specimens.

Holotype. Pl. 26, Fig. 3. Herfolge, Bryozoan Limestone.

Remarks.

The trivial name has been chosen in order to mark that this species is so far
the only representative of the genus of Diplotresis in European deposits.
Apart from D. europaea the genus only comprises D. sparsiporosa CANU and
BassLER, which occurs in the deposits of limesand of the Paleocene (?) Vincen-
town formation in New Jersey (CANU and BASSLER, 1933, p. 72, Pl. 17, Figs. 6-7).
The above-mentioned measures show that the zooecia in D. europaea on the
whole are shorter and narrower than in D. sparsiporosa. Amongst other
distinctive features it may be stated that the number of avicularia (zooeciules ?)
is considerably larger in D. sparsiporosa than in D. europaea, and that between
the two circular (asco-?)pores in D. sparsiporosa there is a small median
tuberosity. Such a tuberosity does not seem to occur in D. europaea.

Distribution. Danian: Herfolge.
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STOMACHETOSELLIDAE CANU AND BASSLER, 1917
OCHETOSELLINA n.g.

Diagnosis.

The zoarium consists of free, rounded-quadrangular, dichotomous stems, composed
of four alternating rows of elongated, hexagonal zooecia separated by salient
threads. The terminal aperture is by two lateral teeth divided into a large, circular
portion and a smaller, transverse, oval part (rimule). The frontal wall is provided
with 7-10 mainly lateral pores and an oval (oral) avicularium.

110. Ochetosellina areolata n.sp.
Plate 25, Figs. 7-8.

Diagnosis. Like the generic diagnosis.

Description.

The zoarium forms rounded-quadrangular, dichotomous stems composed of
four alternating rows of zooecia, which are separated by salient, sinuous
threads.

The zooecia are elongated, hexagonal, with a terminal aperture. The frontal
wall is convex in a transverse direction, concave at the proximal end and
smoothly ascending towards the posterior margin of the aperture, while the
apertural area itself slopes down towards the anterior margin of the zooecium.
The surface is perforated by 7-10 small, circular pores, which are mainly
placed along the zooecial margins. The aperture is of the same form as that of
Pliophloea, two small lateral processes dividing it into an upper, circular or
subcircular part and a lower, smaller, transverse, oval area, which is obliquely
projecting and which perhaps is to be interpreted as a rimule, serving as an
opening to the compensatrix.

Ovicells have not been observed.

Laterally to the aperture, as a rule on its proximal margin, there is a single,
small, oval avicularium.

Measurements.
Range Average
Herfdlge: Lz sosswssvmmeiomnsswmnisames 0.78-1.25 mm. 1.00 mm.
B s ensmeanemen v mem smm. 0.52-0.60 - 0.54 -
R o pnme 0 b o 8 e Eo s 5 e 68 0.16-0.26 - 0.19 -
B | s st missons.of s @ o 290 § 0.10-0.21 - 0.11 -
BB i 5506 5 Riaiees § /s b s alk & 56w 0.08 -
JA oo mioms s ommsitve § Gniy 5, @i 4 Sgderd 0.05 -

Width of zoarium ............. 0.62-1.25 - 0.83 -



212

Material. Herfolge, Bryozoan Limestone — 23 specimens.
Holotype. Pl. 25, Fig. 7. Herfolge, Bryozoan Limestone.

Remarks.

The reference of Ochetosellina to the Stomachetosellidae is owing to the features
which the genus has in common with other genera within this family, especially
Ochetosella CANU and BASSLER (see e.g. O. jacksonica CANU and BASSLER, 1920,
p. 452, PL. 15, Figs. 1-10). This applies to the shape of the colony, the salient
threads between the zooecia, the shape of the zooecia, and the distribution of
the pores. Ochetosellina differs from Ochetosella with regard to the rimule,
which in the latter genus is replaced by a small canal supported by a peristomial
projection.

A corresponding distribution of pores is also found in Psilosecos (see Pl. 27,
Figs. 3-4) within the family Reteporidae. This genus, however, is characterized
by having a lyrule on the proximal lip of the aperture.

Distribution. Upper Danian: Faxe, Herfolge, and Klintholm.

SCHIZOPORELLIDAE JULLIEN, 1903
SYSTENOSTOMA MARSSON, 1887

111. Systenostoma verticillata Levinsen
Plate 26, Fig. 5.

1925 Systenostoma verticillata LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VIIL. 3, p. 410, Pl. VII,
Fig. 86a-b.
1930 Systenostoma verticillata LEVINSEN. VoIGT. Leopoldina. VI, p. 526, PL. 33, Fig. 26.

Description.

The colonies form free, cylindrical or subcylindrical stems with dichotomous
ramification. The zooecia are arranged in more or less regular verticils and
are separated by fine furrows.

The zooecia are elongated, rounded-quadrangular or slightly pyriform, as
they generally decrease in width downwards. The aperture is oblong-oval and
it is laterally and distally surrounded by a very prominent, semi-circular or
horseshoe-shaped, rounded ridge provided with 2-6 circular or oval pores. On
well-preserved specimens a transverse, slit-shaped pore (rimule or avicularium ?),
separated from the aperture by a thin crossbeam, is seen below the aperture.
Mostly only fragments of it are preserved as two small, lateral, dentiform
processes in the aperture.

Ovicells have not been observed.

Avicularia: Perhaps the transverse pore below the aperture is the remnant
of an avicularium.
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Measurements.
Range Average
Herfolge, BZ.  onmigined § 350 5 5 SRR 8 0.73-0.88 mm. 0.79 mm.
Bryozean Limestone 1z :swmessmossmmees 0.47-0.52 - 0.50 -
and Calcarenite. ha  (incl. pore) . e ves 0.16-0.21 - 0.17 =
W summessmescasvess 0.10-0.13 — 0.10 -
Width of zoarium ..... 0.94-1.57 - 1.25 -
Kagstrup, I L anciiamizioaning 0.73-1.04 mm. 0.88 mm.
Faxe, U2 5w v 5 ey 8 s s 4 e 0.42-0.52 - 0.50 -
Saltholm. ha  (incl. pore) ....... 0.21-0.26 - 0.23 -
0.10-0.13 - 0.11 -
Width of zoarium ..... 1.04-1.40 - 1.20 -
Material.

Stevns, Bryozoan Limestone — 7 specimens; Kagstrup — 36 specimens; Thors-
lunde — 47 specimens; Faxe — 58 specimens; Faxe I — 4 specimens; Saltholm —
37 specimens; Herfolge, Bryozoan Limestone — 189 specimens; Herfolge,
Calcarenite — 3 specimens.

Lectotype.

The type specimen is found in LEVINSEN’s collection in the Zoological Museum
of Copenhagen. Type locality: Faxe.

Distribution.
Senonian: Germany: ‘“Obersenongeschiebe im Limstenfazies von Lubmin
(Pommern)” (VoiGgT, 1930, p. 526).

Danian: Stevns, Kagstrup, Thorslunde, Faxe, Saltholm, Herfolge, and
Klintholm.

112. Systenostoma pontifera n.sp.
Plate 26, Figs. 6-7.
Diagnosis.
A Systenostoma species with thick, bilamellar, compressed stems composed of
rhombic or pyriform zooecia in regular quincunx. The aperture is semi-elliptical,
transverse, surrounded by a horseshoe-shaped ridge set with mostly 3, sometimes

up to 7 pores. Below the aperture there is an oval, transverse pore, separated
from the aperture by a narrow crossbeam.

Description.

The zoarium consists of free, thick, bilamellar, compressed stems with rounded
edges and an elliptical cross-section. The zooecia are arranged in regular
quincunx and separated by fine, often indistinct furrows.
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The zooecia are rounded-rhombic or pyriform, as a rule decreasing in
width downwards. The aperture is semi-elliptical with a straight posterior
edge, embedded. It is laterally and distally surrounded by a broad, horse-
shoe-shaped, rounded ridge. Below the aperture there is a transverse, oval
pore (rimule or avicularium?), the width of which is somewhat smaller than
the apertural width. Aperture and pore are separated by a narrow crossbeam. On
the ridge above the aperture there are three distinct pores, the two lateral ones
of which are circular, tubular, and projecting, while the median pore is trans-
verse, oval or triangular, slightly embedded. On the lateral parts of the ridge
there may be 2-4 pores of varying distinctness. Sometimes the frontal wall
below the aperture as well is provided with a few pores. In some of the speci-
mens examined the wall is very thick, and the apertures consequently are
embedded at the bottom of deep crates (peristomes); the surface of these
fragments is perforated by numerous pores (tremopores).

Ovicells have not been observed.

Perhaps the transverse pore below the aperture should be considered the
remnant of an avicularium.

Measurements. Range Average

Thorslunde, Distance between apertures,

Saltholiti, Vertical . suwwswess s e xivwss e 0.42-0.47 mm. 0.46 mm.

Herfplge: hotizomital ......oeeeomenvisssss 0.36-0.57 - 0.47 -
BA sonwss ey somws s S iaen 6 0.13-0.16 - 0.15 -
HE (L POERY o vorm s wmaneis o somma s 0.23-0.26 - 0.25 -
Il wowms s s e s 5 s wms & s s 0.13-0.16 - 0.15 -
Width of zoarium ............. 1.82-2.91 - 2.34 -

Material.

Thorslunde — 2 specimens; Saltholm — 3 specimens; Herfolge — 40 specimens.
Holotype. Pl. 26, Fig. 6. Herfolge, Bryozoan Limestone.

Remarks.
The trivial name refers to the small bridge that separates aperture and pore.

Systenostoma pontifera differs from S. verticillata LEVINSEN (see p. 212) as
regards the shape of colonies, the latter species having cylindrical stems with
verticillate zooecia. Furthermore, S. verticillata has oblong-oval apertures and
2-6 pores on the prominent apertural ridge.

The Senonian species S. asperulum MARssON (1887, p. 89, PL IX, Fig. 2)
has the same shape of colony as S. pontifera, but differs from it by having a
more compressed ridge area laterally to the aperture, whereas the distal ridge
area often seems to be missing. The apertural area in S. asperulum is hourglass-
shaped, as the oblong-oval aperture and the underlying pore have the same
width. As regards the distribution of pores there is also a difference between
the two species.
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Distribution.
Upper Danian: Thorslunde, Faxe, Saltholm, and Herfolge.

MUCRONELLIDAE LEVINSEN, 1902
MUCRONELLA HINCKS, 1880

113. Mucronella hians Hennig
Plate 26, Fig. 8.

1892 Mucronella hians HENNIG. Lunds Univ. Arsskr. XXVIII, p- 44, PL. 2, Fig. 42.

1925 Lepralia hians (HENNIG). LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 411, PL. VII,
Fig. 87.

1930 Mucronella hians HENNIG. VOIGT. Leopoldina. VI, p. 536, P1. 36, Fig. 18.

Description.
The zoarium is encrusting, with irregularly arranged zooecia, which are
separated by deep, narrow depressions.

The zooecia are urceolate, greatly convex, tapering towards both ends and
more or less steeply ascending towards the anterior end. The peristomice,
which is bean-shaped, transverse, is placed on top of a semi-globular peri-
stomie, the proximal rim of which bears a dentiform lyrule. The distal oral
rim is provided with four traces of spines.

The ovicells are hyperstomial, greatly convex.

Avicularia have not been observed.

Measurements.
Range Average
Faxe. L7 s 5ows paaie s § 6 SMiEe e s 0.47-0.52 mm. 0.50 mm.
-/ ST 0.31-0.36 — 0.36 —
ha  cissiasnesasinis snvsianess 0.08-0.10 - 0.10 -
la 0.10-0.16 - 0.12 -
DO¥ crastsnitertsis indas RAsisa 0.16-0.18 - 0.17 -
IOV o srvmsemin e svsmjie o enssi s b o w0 4 @ 0.21-0.23 - 0.22 -
Material.

Stevns, Bryozoan Limestone — 3 specimens; Faxe — 129 specimens; Faxe 11 —
5 specimens; Herfolge, Bryozoan Limestone — 8 specimens; Saltholm — 1
specimen.

Remarks.

HENNIG’s reference of this species to the genus Mucronella seems in the first
place to be owing to the presence of a lyrule on the peristomie and in the
occurrence of apertural spines. It is, however, doubtful whether this reference
can be maintained, as other, essential, generic characters, such as e.g. marginal
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areolar pores, are missing from Mucronella hians. According to BASSLER (1953,
p- G.207) the oldest representatives of Mucronella occur in Eocene deposits.

Distribution.

Danian: Sweden: Annetorp. Denmark: Stevns, Kagstrup, Faxe, Saltholm,
and Herfolge.

CRYPTOSTOMELLA BASSLER, 1953

114. Cryptostomella pectinata n.sp.
Plate 27, Figs. 1-2.

Diagnosis.

A Cryptostomella species with unilamellar, encrusting or free colonies composed
of oval, rounded-triangular or -hexagonal zooecia with large peristomices. The
peristomie is oblique, crater-shaped, provided with a pectinate process from the
proximal wall. Oval, tubular avicularia (?) occur in the peristomie, on its margin,
or on the zooecial rim.

Description.

The zoarium consists of unilamellar, encrusting or—more rarely—free colonies
composed of irregularly arranged zooecia, which are separated by fine furrows.
Sometimes fusions have subdivided the furrows into elongated pores.

The zooecia are oval, rounded-triangular or -hexagonal. The peristomice is
of the same shape as the zooecium and is encircled by a comparatively narrow,
rounded rim. The peristomie is crater-shaped, oblique. A little down the inner
side of its proximal wall there is a horizontal, pectinate projection formed by
one or two dichotomous processes. Between the two processes there is a
narrow, deep incision, and the two short teeth that form the end of each
process are separated by a V-shaped cleft.

Ovicells have not been observed.

Above the pectinate projection on the proximal wall of the peristomie there
are one or two low, tubular cells which presumably are to be interpreted as
avicularia. In this position the oval opesium is placed vertically. Sometimes the
avicularia have moved higher up and been placed at the entrance to the peri-
stomie, the opesia consequently being oblique. More rarely an avicularium is
placed on the rim of the zooecium and the opesium then is turned into the
horizontal plane.

Measurements.
Range Average
Faxe. L2 sssmasSMERESnE s me s hadBEd 0.42-0.55 mm. 0.49 mm.
I cssmessemne e e i g 0.34-0.52 - 0.44 -
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B o e v rcnes o e aconcor 2 mss o 0 oo 0.29-0.42 mm. 0.36 mm.
I8 snn v sorsie 5 emme 5 SEHE B B0YH 8 8 0.26-0.31 - 0.29 -
] 1, 0.16 - 0.16 -
T8V suime v oo o5 55755 5 50w 5 3 BEw e s 0.10 - 0.10 -

For comparison the measures of the Senonian species Cryptostomella gastro-
porum MARSSON may be adduced:

Riigen. DT o o wne o w0 e o 0.31 mm.

1Z omsianm i ER A Y AR RS 0.26 -

| 17 R O S 0.10 -

P N T T I TAT 0.13 -

ROV 4 aome s wive o« s o 3 samms s & s v 5 0.10 -

MO & oo mcid 58 chuibion o 0 i B3 TR BT 5 0.13-0.16 mm.
Material.

Stevns, Bryozoan Limestone — 3 specimens; Kagstrup — 1 specimen; Thors-
lunde — 2 specimens; Faxe — 10 specimens; Faxe XI — 2 specimens.

Holotype. Pl. 27, Fig. 1. Faxe, Bryozoan Limestone.

Remarks.

The trivial name refers to the pectinate projection from the peristomie.

The genus Cryptostomella only comprises two species, viz. C. pectinata n.sp.
and C. gastroporum MARssON (1887, p. 96, Pl. X, Fig. 6), which are both
pictured on Plate 27 (Figs. 1-2). The measures given above show that the
zooecia of C. pectinata are considerably larger than those of C. gastroporum.
Furthermore, the latter species differs from the Danian species by having a
wide, crescent-shaped aperture, a tongue-shaped projection in the peristomie
and a small pore in the middle of the frontal wall.

Distribution. Danian: Stevns, Kagstrup, Thorslunde, and Faxe.

RETEPORIDAE SMITT, 1867
PSILOSECOS CANU AND BASSLER, 1933

115. Psilosecos angustidens (Levinsen)

Plate 27, Figs. 3-4.
1925 Monoporella (?) angustidens LEVINSEN. Vidensk. Selsk. Skr. 8. Ser. VII. 3, p. 397,
PL. VII, Fig. 75.

1930 Achanthionella angustidens LEVINSEN. VOIGT. Leopoldina. VI, p. 529, Pl. 37, Fig. 5.
1933 Psilosecos angustidens LEVINSEN. CANU and BassLer. U.S. Nat. Mus., Bull. 65, p. 83.

Description.

The zoarium is composed of free, bilamellar plates of varying width. The
zooecia are arranged in fairly regular quincunx. They are sometimes separated
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by narrow furrows, but mostly the external demarcations cannot be observed.

The zooecia are rounded-rhombic or -hexagonal. The frontal wall is slightly
convex or plane and provided with 4-6 sublateral pores. The aperture is semi-
elliptical or rounded-quadrangular, and the lateral rims are often indented in
the middle or a little below it. The proximal lip medianly bears a process in
the shape of a small rectangular tooth.

Ovicells have not been observed, but presumably they are of the same type
as those of Psilosecos muralis (GABB and HORN) from the Vincentown formation,
i.e. a hyperstomial ovicell which is completely embedded into the frontal wall
of the distal zooecium and therefore invisible exteriorly.

In LEVINSEN’s opinion the frontal pores are traces of avicularia, as it is
sometimes possible to find a few small, oval avicularia preserved in the places
of the pores. According to CANU and BASSLER these pores should rather be
interpreted as areolar pores. Avicularia may also occur near the aperture,
either laterally or distally to it.

Measurements.
Range Average
Faxe, Width of zoarium ............. 1.45-2.76 mm. 1.98 mm.
Saltholmy, LZ ;e s s o6 omes s mas 958 140 0.57-0.68 - 0.60 —
Herfolge. 1z ........ ... ... ... ... 0.31-0.36 - 0.33 -
DR woms s s 5 250074 5 500 & 90 § 9 0.10-0.16 - 0.13 -
la e 0.10-0.16 - 0.12 -

For comparison the measures of Psilosecos muralis (according to CANU and
BASSLER, 1933, p. 83) may be adduced:

Material.

Thorslunde — 1 specimen; Faxe — 32 specimens; Faxe I — | specimen; Faxe II —
6 specimens; Saltholm, Bryozoan Limestone — 2 specimens; Saltholm — 12
specimens; Herfolge, Bryozoan Limestone — 15 specimens; Herfolge, Calcare-
nite — 2 specimens.

Lectotype.

The type specimen occurs in LEVINSEN’s collection in the Zoological Museum
of Copenhagen. Type locality: Faxe.

Remarks.

The genus Psilosecos comprises two species, only, viz. P. angustidens and
P. muralis GABB and HORN from the Paleocene (?) Vincentown formation in
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New Jersey (see CANU and BASSLER, 1933, p. 83, PI. 15, Figs. 2-7). The American
species has more distinct zooecia and a larger number of avicularia, as a rule
found near the aperture.

Distribution.

Danian: Germany: Erratic blocks at Kothen. Denmark: Thorslunde, Faxe,
Saltholm, Herfolge, and Klintholm. The species seems to occur only in Upper
Danian.

CELLEPORIDAE BUSK, 1852
CELLEPORA LINNE, 1767

116. Cellepora daniensis Voigt
Plate 27, Fig. 5.

1930 Cellepora daniensis VoiGT. Leopoldina. VI, p. 528, Pl. 36, Fig. 17.

Description.

The zoarium is unilamellar, free or encrusting, with the zooecia arranged in
irregular quincunx.

The zooecia forms long, tubular processes with circular apertures placed at
the top and surrounded by an uneven, undulate rim.

Ovicells have not been observed.

Between the zooecial tubes there are small, globular avicularia.

Measurements.
Range Average
Kagstrup; Lz csrsesssvwssssessvtoyaenas 0.52 mm. 0.32 mm.
Stevns. 17, crcamonis diimon o im0 1003 0.36-0.42 - 0.42 -
Aperture, diameter ............. 0.18-0.21 - 0.20 -
Material.

Stevns, Bryozoan Limestone — 13 specimens; Kagstrup — 2 specimens.

Distribution.
Danian: Germany: Erratic blocks at Blauen Berge near Rosslau. Denmark:
Stevns, Kagstrup, Faxe, and Saltholm.

CRASSICELLEPORA n. g.
Diagnosis.
Thick, more or less cylindrical, smooth stems composed of zooecia without marginal
delimitations. The apertures are large, rounded-quadrangular or oval. The ovicells
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are hyperstomial, embedded in the wall of the distal zooecium. The avicularia
have large circular or oval opesia, which mostly are placed on top of crater-like
elevations.

117. Crassicellepora voigti n.sp.
Plate 27, Figs. 6-8.

Diagnosis. Like the generic one.

Description.

The most frequent form of the colonies is thick, more or less cylindrical, smooth
stems. Of rarer occurrence are free, uni- or multilamellar plates. The zooecia
have no marginal delimitations. The apertures are placed in fairly regular
quincunx.

The apertures are large, rounded-quadrangular or circular. They are some-
times surrounded by a vallate, thickened rim.

The ovicell is hyperstomial, large, embedded in the wall of the distal zooecium,
and on the surface of the colony appears only as a slight convexity above the
aperture.

The avicularia appear as large, circular or oval pores, which partly occur
on top of crater-like elevations between the apertures of the zooecia, partly
as depressions immediately below these.

Measurements.
Range Average
Faxe, ha ... 0.23-0.31 mm. 0.26 mm.
Herfolge. Y o umes i i 0 SRS ST AR R 0.23-0.26 - 0.26 -
BT v o 91, et s ot 8 0.26 - 0.26 -
6V srpesriassterass B honies 0.31 - 0.31 -
TIBY o ompio Sasnsis s spiecs iy samcar 0.13-0.16 — 0.15 -
FOY i mms & e BB E B SRR 0.10-0.13 - 0.11 -
Material.

Faxe — 25 specimens; Faxe XI — 4 specimens; Herfolge, Bryozoan Limestone —
17 specimens; Herfolge, Calcarenite — 1 specimen; Klintholm — 1 specimen.

Holotype. Pl. 27, Fig. 8. Bryozoan Limestone, Herfolge.

Remarks.

The species is dedicated to Professor ErRH. VoiGgT, Ph.D., of Hamburg in
admiration of his great contributions to the study of Bryozoa.

Distribution. Upper Danian: Faxe, Herfolge, and Klintholm.
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IV. STRATIGRAPHICAL INVESTIGATIONS

1. Purpose.

As mentioned in the Introduction the main purpose of the supplementary
stratigraphical investigations was that of obtaining a more reliable basis of
comparison by taking fresh samples from the localities selected. Besides, I have
made it my concern partly to try to elucidate the extent to which the Bryozoa
have participated in the formation of the various Danian limestones, partly to
have cleared up the composition of the Bryozoan assemblages within the
various zones of the Danian, with special regard to the possible influence of
the environment.

2. Method and Results.

For use at the solution of these tasks 18 samples were introductorily taken
from Kagstrup, Faxe, Saltholm, Copenhagen, Herfolge, and Klintholm. This
material was later supplemented by 10 samples from Stevns and Faxe. Partic-
ulars about places where samples were taken, etc., have been communicated
in the chapter of descriptions of localities (pp. 11-38) and in Tables 2 and 3.

The samples taken were dried and weighed and then by washing and sifting
divided into three fractions comprising material of fragments below 0.5 mm.,
material of fragments between 0.5 and 1.5 mm., and finally material of frag-
ments above 1.5 mm. in size of grains, respectively. These boundaries of frac-
tions were selected in order to have all Bryozoan fragments collected within
one fraction, viz. 0.5-1.5 mm. After weighing the material in the three cate-
gories, 10 grammes of the fraction containing Bryozoa were taken (of the
supplementary samples from Faxe and Stevns, however, only 5 grammes),
which were sorted out in the groups (1) fragments of Cheilostome Bryozoa,
(2) Cyclostome fragments, (3) other fossils, and (4) limestone and flint frag-
ments. During the sorting out the species of the Cheilostome colonies were
determined and the number of fragments within the two groups of Bryozoa
was registered. After the sorting out had been completed, the material in the
four groups was weighed.

The results of these processes of fractionation and weighing are indicated
in Tables 2 and 3 (pp. 229 and 230), while Table 6 (p. 240) shows the number of
fragments of the various Cheilostome species in the samples examined.

For a comment on the results of the analyses see p. 227. Before this comment
is given a short survey will be made of the development of the terminology and
there will be a characterization of the rocks of the Danian.
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3. Development of the Terminology.

In 1835 FORCHHAMMER (pp. 76-84) made the first classification of the limestones
of the Danian. He divided them into Faxekalk, Saltholmskalk, Limsten and
Blegekridr (the latter two names are early Jutland terms for types of limestone).
JounstruP (1882, pp. 49-50) replaced the term of Faxekalk with that of Koral-
kalk (Coral-reef Limestone) and established Bryozokalk (Bryozoan Limestone)
as a second main type, as he considered Saltholmskalk, Limsten and Blegekridt
as being varieties of Bryozoan Limestone.

RorDAM (1897, pp. 48-55, Résumé pp. 136-144) supplied the first consistent
classification on the basis of petrographical investigations. He distinguished
the following types: (1) Coral-reef Limestone, (2) Bryozoan Limestone, (3) Fora-
miniferal Limestone, (4) Coccolith-limestone, and (5) Spongia-limestone. These
names of rocks were not quite recognized by other geologists. Thus, GRON-
WALL (1898, p. 1) used FORCHHAMMER’s terms, which he supplemented by the
Crania tuberculata zone, including a series of rocks with a faunal relationship.
RAVN (1903, p. 413) used a combination of FORCHHAMMER’s and JOHNSTRUP’s
names: Coral-reef Limestone, Bryozoan Limestone, Saltholm Limestone, and
Blegekridt. As a new term he introduced Crania-limestone to replace GRON-
WALL’s Crania tuberculata zone.

ROSENKRANTZ (1920, pp. 12-14) subdivided the Crania-limestone into a
Lower and an Upper Crania-limestone, the Lower one corresponding to Ror-
DAM’s Foraminiferal Limestone, while the Upper Crania-limestone was identified
with the Spongia-limestone. In a later paper (1924a, 1, p. 5) ROSENKRANTZ
replaced Lower Crania-limestone by Kalksandskalk (Sandy-limestone), while
the term of Upper Crania-limestone was dropped. In 1908 (p. 57) MILTHERS
introduced the term of Gruskalk (“‘gravel-lime” = Calcarenite) for the upper
layers of limestone at Herfolge.

Instead of the term of Kalksandskalk TROELSEN (1957, p. 126) and BERG-
GREN (1960, p. 187) use the name of Calcarenite, whereas SORGENFREI (1957,
p- 11) uses this term about Gruskalk at Herfolge. The latter rock is termed
Calcirudite by BERGGREN.

4. Characterization of the Rocks of the Danian.

Bryozoan Limestone. JOHNSTRUP (1882, p. 51) defines Bryozoan Limestone
as a limestone “‘the chief mass of which consists of Bryozoa broken more or
less by water movement, and which therefore if anything can be considered a
limestone similar to sandstone.” RORDAM (1897, p. 50) adds to this characteriza-
tion that “‘the Bryozoan Limestone is composed of a great many irregularly
deposited Bryozoa, which are surrounded by very small-grained crystals of
calcite, which do not show any signs of having been rolled or of being fragments
of organized or unorganized large-sized pieces, but must have been crystallized

15
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in the place where they are found. Single specimens of Foraminifera are seen
to occur among the branches of the Bryozoa, but these animal forms are fairly
rare in this rock in contrast to the Bryozoa, which must be said to constitute
the bulk of the rock.”

HexnNIG (1899, pp. 38-39) demonstrated that the Bryozoa originally lived
where their fragments now have gathered to form Bryozoan Limestone. The
disintegration of the colonies into fragments is not due to water movement,
but has been caused by the bryozoophilous fauna, among them Crustacea. In
HENNIG’s opinion the calcareous silt between the Bryozoan fragments mainly
consists of fragments of walls of zooecia and has arisen by crushing of large
fragments of colonies.

The Foraminiferal Limestone according to RorDAM (1897, p. 70) mainly
consists of Foraminifera embedded in a microcrystalline mass of calcite which
fills in all cavities and pores, including the chambers of the Foraminifera.
Furthermore there are large, limpid parts of calcite and small, clear, sharp
grains of quartz and a few needles from spongia. The rock is grey, hard, and
highly ringing. According to Gry (1935, p. 23) the Foraminiferal Limestone is
“built up of fine or coarse calcareous sand, consisting of foraminiferal and
bryozoan fragments and other lime fragments of sand-grain size, subangular
or rounded, cemented by a fine or coarse calcite aggregate.”

The Coccolith-limestone according to RORDAM’s description (1897, p. 75) is
composed of accumulated, circular, elliptical, or bean-shaped Coccoliths and
very small crystals of calcite. Foraminifera also occur, but “seem to constitute
only a small part of the mass.” HADDING (1933, p. 24) finds this term for the
rock infelicitous, partly because Coccoliths also appear in other rocks (e.g.
White Chalk), partly because the Coccoliths are not the dominant element,
being less frequent than e. g. Foraminifera. The chief constituent of the lime-
stone, however, in HADDING’s opinion is “‘a microcrystalline, formless calcitic
mass. This has obviously undergone a recrystallization after the deposition,
and for that reason it is difficult to give an opinion of its primary character. It
is not improbable that it has in part been deposited under the influence of
bacteria. Part of it consists of redeposited calcareous mud.”

Saltholm Limestone is a hard, ringing limestone, which according to RORDAM,
RAVN (1903, p. 419), BROTZEN (1959, p. 28), and others has arisen by secondary
hardening of Coccolith-limestone, while other authors use this rock term to
denote all hard Danian limestones without regard to their origin.

Sandy-limestone (kalksandskalk). This term was introduced by ROSENKRANTZ
(1924 a, p. 5) for the more or less hardened deposits of calcareous sand which
constitute the substratum of the Paleocene in the Copenhagen area and with
this demarcation is identical with RorDAM’s Foraminiferal Limestone and
ROSENKRANTZ’s Lower Crania-limestone. Later (1937, p. 201) ROSENKRANTZ
extended this term to include also the Coccolith-limestone on Saltholm.

BrOTZEN (1959, p. 27) writes about the Sandy-limestone: “It seems that
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inorganic elements are more characteristic than coccoliths for the Upper
Danian limestones. The loose limestones contain mainly small needles of calcite.
In the softer limestones which intercalate the hard beds, these loose crystals
give the impression that the limestone is a fine sand in which calcite grains
occur instead of quartz grains. Therefore Rosenkrantz in 1938 and Brotzen in
the same year used the term ““‘limestone sand”, which is not quite correct, but
the term sand can also be used as foraminiferal sand or mollusc sand. It is
difficult to find a correct term for this rock. A great number of foraminifera and
small shell fragments are embedded between the calcite crystals and the fine
grained ooze of small crystals and coccoliths among the larger crystals.”

About the Calcarenite (gruskalk = ““gravel-lime”) at Herfolge MILTHERS (1908,
p. 57) states that the lowest layers are constituted by a grey limestone of fine,
sugar-grained appearance. It consists largely of small fragments of fossils,
which are very loosely cemented by crystalline calcite. Higher in the layer the
limestone is more coarse-grained and at the top passes into ‘“‘gravel-lime”
proper. This character especially manifests itself through the high contents of
round or angular quartz grains or glauconite grains up to a size of 2 mm.
Furthermore there are fragments of fossils and of calcite, besides a great many
light-brown, glistening, oval coproliths up to a size of 0.5 mm.

The structure of the Coral-reef limestone is briefly mentioned in the section
about Faxe in the description of localities. A more detailed description of this
rock is found in JouHNSTRUP (1864) and RorDAM (1897) as well as in BRUNNICH
NIELSEN (1919 and 1922) and HADDING (1941, p. 120).

Fish-clay and Cerithium-limestone. These rocks are briefly described in the
section on Stevns (above, p. 14). See furthermore papers by ROSENKRANTZ
(1924b, and 1937) and Opum (1928).

The Conglomerates on Saltholm and at Herfelge have been dealt with on
p- 259.

5. Lithological Evaluation.

Introductorily the following remarks are to be made on the results of the
analyses, Tables 2 and 3.

The samples examined have for the sake of washing and sifting been taken
from the loosest material in the sites, so that the actual ratio between cal-
careous silt and hardened limestone in the respective localities are not clearly
expressed in the tables. The degree of hardening of the limestone, however,
had no influence on the solution of the tasks mentioned above. In this connexion
it should be mentioned that the contents of fragments of Bryozoa have also been
examined in the case of the hard limestone.

The group of “other fossils’” mainly includes members of Crinoids, fragments
of Asteroids and Brachiopods and a few large Foraminifera, while the other

15%
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Foraminifera have been washed away together with the calcareous silt. This
material is, however, to be preserved for later microfaunistic investigations.

As mentioned above, Bryozoan fragments have previously been considered
the dominant constituent of Bryozoan Limestone. The results of the analyses,
however, suggest that this assumption has attributed too great importance to
the Bryozoa. The contents of Bryozoa did not in any of the samples examined
exceed 40 per cent., and in most of the samples the Bryozoa constitute a
considerably lower percentage. It may be difficult to obtain a clear impression
of these conditions by looking at Table 3, because the varying contents of
fragments of limestone and flint in the fraction containing Bryozoa to some
degree veil the picture. A better basis of valuation is obtained if, on the basis
of the weight of the Bryozoan fragments in the various 10 and 5 g samples,
the weight of the colonies in the Bryozoan fraction of the initial material is
calculated and this value is expressed as a percentage of the total weight of the
initial material. (Such a procedure must be considered warrantable considering
that at the taking of the small samples, the aim was just that of making these
representative). The results of these percentage calculations are shown in Table 4
and in diagrammatic form in Fig. 28.

It is seen here that the contents of Bryozoa in the sample from Hvedeland in
the quarry of Faxe, which, as regards weight, contains the largest amount of
Bryozoa, only constitute 36 per cent. Bryozoan Limestone, while the other
samples from Faxe show contents of Bryozoa varying between 5 and 15 per
cent. In the case of the other samples of Bryozoan Limestone, the contents of
Bryozoa vary as follows: Kastrup 13.5-27 per cent., Stevns 7-18 per cent.,
Saltholm 7-15 per cent., Herfolge 7-9 per cent. and Klintholm 811 per cent.

The contents of Bryozoa in the Sandy-limestone are only between 0 and 2
per cent. Of the samples of Calcarenite from Herfolge only the lowermost one
(Gd: 5.85 m.) contains Bryozoa (2.7 per cent.).

The mechanical analyses have also revealed another interesting fact, as the
Cyclostome Bryozoa to a greater extent than the Cheilostome ones proved to
have contributed to the formation of the rock. This manifests itself whether,
as in Table 4 and fig. 28, the distribution according to weight or the number
of Bryozoan fragments forms the basis of valuation. The latter solution is
shown in a particular column in Table 3.

LARSEN (1961) has instituted a quantitative petrographic investigation of
some limestone samples. The material examined comprises 1 sample of the
Cerithium-limestone from Stevns Klint and 4 samples of Bryozoan Limestone,
two of them originating from Herfolge (from depths of 6.10 m. and 7.15 m.),
while the other two samples were taken at Stevns and Faxe. Furthermore,
1 sample of the Sandy-limestone from Copenhagen (Hyttehusvej) and 2 samples
of the Calcarenite of Herfolge (2.15 m. and 5.00 m.). From these samples thin
sections have been made which have been examined by means of a polarizing
microscope.



Table 2. Division of the stratigraphical material according to size of grains

Contents of silt and Contents of Bryozoa and Contents of fragments
. fragments less than fragments of limestone of limestone and flint of
Symbols Depths and characterization Weight in 0.5 mm. between 0.5 and 1.5 mm. more than 1.5 mm.
Locality on maps (indications of depths in rela- grammes of
etc. tion to ground level) initial Weight Percentage Weight Percentage | Weight Percentage
‘ | oaterial in of initial in of initial | in of initial
‘ grammes material grammes material l grammes material
Kagstrup Bryozoan Limestone between flint layers
Aa WNOS: A-ANA S saves s s 56w 5o G hnbin £ b 292.8 167.7 57.3 64.0 21.8 61.1 20.9
Ba =z OB T crven s s o mvie s e s wams 292.8 124.1 42.4 74.4 25.4 94.3 32.2
Ca = 19 @80 20 . s s wmm v ssinn s e b s wess g 242.2 150.1 61.9 777 32.1 14.4 6.0
Faxe Da | Hvedeland, Bryozoan Limestone ........... 214.4 81.7 38.1 88.5 41.3 44.2 20.6
Saltholm E 201.396, 5 m., Bryozoan Limestone......... 189.0 79.7 42.2 108.6 57.5 0.7 0.3
Fe 201.402, 6 m., - = RSN 165.3 44.5 26.9 96.3 58.3 24.5 14.8
Fa 201.402, 2 m., Sandy-limestone ............ 148.0 68.5 46.3 32,2 2L.8 47.3 31.9
Fb 201.402, 3 m., S ol ses sy 107.0 7.9 7.4 30.6 28.6 68.5 64.0
Herfolge Ga 2.15 M., CAICATONILE . <o o0 e i oms wm-sim o farioros o fanis 196.1 173.9 88.7 21.1 10.8 11 0.5
Gb | 3.75m,, T T I 100.0 83.6 83.6 15:2 15.2 1.2 1.2
Gec | 4.65 m., BT i GRS R AU AT vl 196.0 185.7 94.7 9.2 4.7 1.1 0.6
Gd | 5.80 m., - P o sty SR P B tH S @ 176.0 156.9 89.1 14.7 8.4 4.4 2.5
Ge | 6.75 m., Bryozoan Limestone .. .. vevesms e 257.0 223.8 87.1 29.9 11.6 3.3 0.3
Gf 7.15 m., - S e g v e 228.1 179.7 78.8 34.7 15.2 13.7 6.0
N S . - ‘
Klintholm Ha | 2.7 m., Glauconitic Bryozoan Limestone .. .. 108.0 23.8 22.0 299 | 27.7 54.3 50.3
Hb | 3.1 m., Bryozoan Limestone ............... 160.3 88.6 535.3 48.1 | 30.0 23.6 14.7
1 Heap of Bryozoan Limestone.............. 120.0 91.9 76.6 19.9 16.6 8.2 6.8
Copenhagen K Hyttehusvej, 7 m., Sandy-limestone......... 300.0 205.9 68.6 11.6 3.9 82.5 21.5
Stevns Bryozoan Limestone between flint layers
(Boesdal La NGBS J B D oo v s o mms st aco e SR erece 162.7 138.2 84.9 20.6 12.7 3.9 2.4
quarry) Lb 1 - 126.6 90.9 71.8 30.2 239 5.5 43
Le = SV TTNRED o in 1wt s i st 1 i S 167.9 124.6 74.2 32.2 19.2 11.1 6.6
Ld = B Al § soians iy veanes bas s imeres 160.1 112.5 70.3 33.8 211 13.8 8.6
Le = YBOA G o vsmwn5m00 5000 5 5 HES 5 R s 159.1 109.6 68.9 37.6 23.6 11.9 78
Lf st PR B g gm dnamn g g o 8 S 4 s y e 184.9 146.3 79.1 32.9 17.8 5.7 3.1
Faxe Ma 4 m., Bryozoan Limestone................ 187.0 158.6 84.8 21.9 107 6.5 3.5
(North wall) Mb T m; - = wswae s s s s 153.6 108.3 70.5 31.6 20.5 13.7 9.0
Mc | 17 m., - S e AR S AR 195.6 132.1 67.5 25.7 13.1 37.8 19.3
Md | 20 m., - B e § e g8 S § e 191.0 119.3 62.5 35.4 18.5 36.3 18.9
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Table 3. Analysis of the material

| Contents of frag-
. .| ments of limestone
Symbols Depths and characterization Veeiphtiiny and flint
Locality on maps (indications of depths in relation i;air:;:zf -
etc. to ground level) material Weight | Percentage
in of initial
grammes material
Kagstrup | Bryozoan Limestone between flint layers
A2 | NOS. 480d 5unnnrrrrnnreinteiineeens 10 3.66 | 36.6
Ba = TOATEL L oo 00 6025 6o b Add) it it sk S 5. | 10 2.17 21.7
Ca —19and 20 .. 10 148 | 1438
Faxe | Da | Hvedeland, Bryozoan Limestone ............ | 10 | 109 10.9
Saltholm E 201.396, 5 m., Bryozoan Limestone.......... 10 7.38 73.8
Fe 201.402, 6 m., - = s 10 8.83 88.3
Fa 201.402, 2 m., Sandy-limestone.............. 10 9.42 94.2
Fb | 201.402, 3 m., = I N Mt N 10 9.30 93.0
Herfolge Ga | 215 1., CHICETENTIR « sos b a0 6 5.0k 6 Db Bt & [ 10 | 10 g
Gb | 3.75 m., R T L T T —. 10 ‘ 10g
Gc | 4.65 m., s Res s X E AR E GRS 9.2 | 9.18 g
Gd | 5.80 m., - B cargenllam s o g o o v i 10 6.96 69.6
Ge 6.75 m.; Bryozoan Limestone : < s««s:swssswss 10 2.70 27.0
6f | 715m, - = o snevve st Sl 10 495 | 495
Klintholm Ha | 2.7 m., Glauconitic Bryozoan Limestone ..... 10 ‘ 9.28 92.8
Hb | 3.1 m., Biyazoan Limestone ... « e o vws oo 10 6.47 64.7
I Heap of Bryozoan Limestone............... 10 5.38 53.8
Copenhagen ‘ K ‘ Hyttehusvej, 7 m., Sandy-limestone.......... ‘ 10 9:15 91.5
Stevns " Bryozoan Limestone between flint layers
(Boesdal La NOSs 1 AR 2 v q sn v 5w v 50ma ¢ mmes & 65 s 3909 8 5 0.77 15.4
quarry) Lb = A D 5 5 g b A E Rk S Rk § i s 5 1.06 21.0
Le = SAN & ¢ s wn s sms s soms ¢ e s s | 5 1.27 25.4
| Ld = HADADY oymprs reas s s 5 ARS8 SEEE 5 1.42 28.4
| Le e AT B 5 5w s wwms v mimis s s s s s ws o 5 | LIV 35.4
| Lf — Tand8 :isnssnwissmarimmosinnsinas ‘ 5 1.16 23.2
Faxe Ma 4 m., Bryozoan Limestone....: uwvsssevswsx 5 1.16 23,2
(North wall) Mb 7 m., - - aisemA it asEs 5 0.94 18.8
Mc | 17 m., - — T 5 2.77 55.4
Md | 20m., - & o ek nsameowae phed |5 | 334 | 668
|

The analysis comprises (1) identification and description of the components
of rocks, (2) determination of the percentage of the components and (3)
determination of grain-size distribution.

LARSEN subdivides the lime material in the following 3 categories:

(1) Matrix, i.e. limestone components, the particle size of which is smaller
than 20 p.

(2) Organisms larger than 20 p.

(3) Inorganic grains, the size of which exceeds 20 p.

On the basis of this principle of classification the samples examined may be
characterized as follows:
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between 0.5 and 1.5 mm.

Contents of Contents of Contents of Percentage
other fossils Cyclostome Bryozoa Cheilostome Bryozoa ‘ms;az;eocf)rcf}:z%l-o
. = | stome Bryozoa

Weight Percentage Weight | Percentage Number Weight Perccmage Number in the total

in of initial in | of initial of in of initial number of

grammes material | grammes | material i fragments grammes material l fragmems fragments

‘ \
0 ‘ 0 6.14 61.4 15213 ‘ 0.20 2.0 328 | 2.1
0.04 | 0.4 7.04 | 70.4 12940 0.75 78 | 1435 10.0
0.26 2.6 | 7.11 1 71.1 ‘ 11850 | 115 [ 11.5 ‘ 3385 22.2
0.05 | 05 | 739 | 739 | 8310 | 147 | 147 | 2183 | 208
0 0 1 2.44 | 24.4 4569 0.18 1:8 589 ‘ 11.4
0 0 [ 1.00 10.0 2458 0.17 1.7 286 | 10.4
0.04 0.4 | 0.40 | 4.0 275 | 0.14 1.4 108 28.2
0.01 ‘ 0.1 ‘ 0.49 | 4.9 293 ‘ 0.20 2.0 147 | 33.4
100 \ : } o 0
100 9% 0 0
99.8% | 0.01 0.1 9 0.01 0.1 13 591
0.02 | 0.2 ‘ 2.16 ‘ 21.6 2239 | 0.86 8.6 701 23.8
0.04 0.4 ‘ 5.78 ‘ 57.8 4929 1.48 14.8 1266 ‘ 20.4
0.35 | 3.5 3.82 38.2 2961 ‘ 0.88 8.8 970 24.7
0 0 | 0.48 | 4.8 607 | 0.24 2.4 261 | 30.1
0.02 0.2 ‘ 2.63 26.3 3560 0.88 8.8 1053 22.9
0.02 ‘ 0.2 ‘ 3.48 \ 34.8 3625 ‘ 112 11.2 1284 26.2
0.66 6.6 1 0.03 0.3 62 | 0.04 0.4 41 ‘ 39.8
| | |

0.46 | 9.2 ‘ 2.43 ‘ 48.6 3488 1.34 26.8 1551 ! 30.8
0.10 2.0 2.41 48.2 4280 1.43 28.6 1650 27.8
0.18 3.6 2.06 1 41.2 3085 1.49 29.8 2052 39.9
0.10 2.0 1.76 ‘ 35.2 2620 | 1.72 34.4 1532 | 353
0.12 | 2.4 ; 1.10 22.0 1363 2.01 40.2 1735 56.0
1.98 | 39.6 1.04 ‘ 20.8 1485 | 0.82 16.4 ‘ 770 ‘ 34.1
0.56 112 2.36 47.2 | 2910 0.92 18.4 920 | 24.0
0.30 6.0 2.42 48.4 ‘ 2745 | 1.34 26.8 1171 | 29.9
0.29 5.8 | 1.28 ‘ 25.6 965 | 0.66 13.2 468 32.7
0.31 6.2 ‘ 1.22 ‘ 24.4 885 0.13 2.6 50 4.4

(a) The Bryozoan limestone from Faxe and Stevns and the Cerithium-lime-
stone consist of about one third of matrix and two thirds of organisms.

(b) The Bryozoan Limestone from Herfolge consists of three fourths of
matrix and one fourth of organisms.

(c) The Sandy-limestone is composed of about one third of matrix and one
fourth of inorganic grains, while the rest is constituted by organisms.

(d) Calcarenite is characterized by a content of matrix of less than 10 per cent.
and besides that equal amounts of inorganic grains and organisms.

The size distribution of particles larger than 20 p is shown on the graph,
Fig. 29.
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Table 4. Percentage distribution of limestone- and
Bryozoan material

| Weight per cent.

Symbol | Rock Limestone | Cyclo- ‘ Cheilo-
and stome stome
silt fragments ‘ fragments

Aa Kagstrup Bryozoan Limestone ........... 86.5 | 13 0.5
Ba - - S el e R e 80 18 2
Ca - - e — 73 23 4
Da Faxe, Hvedeland - = RRSESTTEME 64 [ 30 6
E Saltholm - — e 85 14 1
Fc - - = e v 93 6 1
Fa - Sandy-limestone ............... 98.8 0.9 0.3
Fb - = smswsseswessves 98.4 1.0 0.6
Ga Herfolge CAlCATBRTES . 5 s 6 sk o smmron 10 i v s 100 0 0
Gb - ; S 100 0 0
Ge - =R BN b R B R R e 100 o | 0
Gd - - ;OO 97.3 20 | 07
Ge - Bryozoan Limestone .. ::sss:s0s 91 7 2
Gf - - — e 93 6 1
Ha Klintholm Glauconitic Bryozoan Limestone . 98.4 | 1 0.6
Hb - Bryozoan Limestone ........... 89 8 3
I - ~ = semsseseies 92 6 2
K Copenhagen Sandy-limestone «.usseessbe s 99.98 0.01 0.01
La Stevns Bryozoan Limestone ........... 91 6 3
Lb - - —~  sERSEEEd EEE 82 11 T
Le - - — e 86 8 6
Ld - - —~ smeimEesaas 86 7 7
Le - - — e 86 5 9
Lf - - = s s gy 93 4 3
Ma Faxe - = PR e 92 6 2
Mb - - e v s 85 10 5
Mc - - — B ET S A 95 3 2
Md - - - e 95 4 1

As a result of the investigation LARSEN concludes that the Bryozoan Lime-
stone may be classified as an autochthonous sediment, while the Calcarenite
and the Sandy-limestone are obviously clastic limestones. The sample of the
Cerithium-limestone represents a transition type between the autochthonous
limestones and the clastic limestones.

As shown in Table 2, the contents of silt in the Bryozoan Limestone from
Herfolge are higher than those in the Bryozoan Limestone from Stevns.
LARSEN’s analyses has shown that the material of silt in the former limestone
is the most fine-grained one. From this information it might be immediately
concluded that the Herfolge limestone must have been deposited in deeper
water than the limestone of Stevns. Amongst other things the distribution of
the various zoarial types (see p. 240) decisively tell against such an interpreta-
tion. There can be no doubt that the assemblage of Bryozoa that lived at
Herfolge developed in shallower water than the corresponding faunal assem-
blage at Stevns. Under these circumstances it must be supposed that the fine-



234

! 1 L L 1 L

1 1 1 L 1 1

Herfolge
245 m

T, W (N0 I (O T TN Y W O VA0 1900

Y (O (T [ (o

Kebenhavn
Hyttehusvej

Herfelge
5,00 m

7 G A I S ) T N 0 (O |

) LN (N N N I S [NY [ (0 (|

70
Fakse kalkbrud 50
50
40

30

Herfalge
6,10 m

SO ]ORN O (N O O, M) T ) (1

VI Y (B (B B S P Y B =

70

Stevns
Boesdal

60

50

40

30

20

LU o) VR T T R Vi UM S R

Herfalge
7.15m

LI

ey

70

Stevns klint
Hejerup
50

40

10

r 30

T T T i T
50 100 200 500 1000 2000

Kornsterrelse (p)

20

[¢]

[ Doy

1 T T T
100 200 500 1000 2000 5000

Grain size (1)

Hyppighed %

Frequency %

KORNST@RRELSESFORDELING

.

Organismerester
organisms

GRAIN SIZE DISTRIBUTION

R
AN
aad Ay

Organismerester og uorganiske korn

Organisms and inorganic grains

Fig. 29. The size distribution of organisms and inorganic grains
larger than 20 p (LARSEN, 1961).




235

grained calcareous silt was developed by chemical liberation in the uppermost
layers of the water in the sea, perhaps with the co-operation of Bacteria (cf.
TARR, 1925, p. 252, and HADDING, 1933, p. 24). From @DpuUM’s investigations
into the limestone deposits in Jutland (1926, p. 221) we know that in Upper
Danian there, a corresponding increase in the supply of silt took place — in
@puM’s opinion under the influence of the two factors mentioned.

BROTZEN (1959, p. 19) uses the term of bioherms about the bank structures
characteristic of the Bryozoan Limestone in Limhamn and Stevns. In the
present writer’s opinion the term of biostromes for these structures would be
more correct (cf. LINK, 1950, p. 263, and PETTUOHN, 1949, p.294); but the term
of bioherm can advantageously be used about the Coral bank at Faxe.

To judge from the sifting analyses (Table 2), the Calcarenite at Herfolge
contains only 1-2 per cent. with a grain size of more than 1.5 mm., and accord-
ing to Fig. 29 the average grain size in this limestone amounts to 200-500 .
The term of “‘gruskalk” (“‘gravel-lime’) under these circumstances must be
characterized as somewhat misleading. The same applies to the term of
“Calcirudite” used by BERGGREN (1960, p. 188), as this name, too, refers to a
coarse-grained rock. In my opinion the term of ‘“Calcarenite” is the best
substitute for “gruskalk’ (cf. SORGENFREL, 1957, p. 11). TROELSEN (1957, p.
126) and BERGGREN (1960, p. 188) use the term of ““Calcarenite” instead of
Sandy-limestone (“‘kalksandskalk’); the term of ‘“kalksandskalk’, however,
has gradually obtained a footing in Scandinavian geological literature, for
which reason I do not feel called upon to make a change. It is a different matter
that we perhaps through sediment-petrographical investigations ought to try
to have it substantiated whether the term of “Sandy-limestone” (““kalksands-
kalk’) perhaps may cover several rocks, especially whether the limestone on
Saltholm, which, as mentioned above, was previously (by RorDAM and others)
termed ““‘Coccolith-limestone™, is identical with the limestone in the Copenhagen
area (RorDAM’s Foraminiferal Limestone). The contents of Bryozoa in the
limestone on Saltholm seems to be higher than those in the Sandy-limestone
under Copenhagen.

6. Paleo-ecological Evaluation.

The conditions under which the paleo-ecological research of Bryozoa work, can
best be illustrated by means of a quotation from HELEN DUNCAN (1957, p. 783):

“The student who attempts to utilize the bryozoa for paleo-ecologic interpre-
tations is immediately struck by the dearth of concrete information that would
be generally applicable and essential lack of detailed observations on environ-
mental factors and biological associations that should be provided by careful
stratigraphic studies. The farther one goes back in the geologic record, the more
meager reliable information becomes.”

Within this sphere one must mainly extend one’s knowledge on the basis of
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the information that can be obtained through comparisons with the habits
and distribution of recent Bryozoa, but here, too, there are difficulties, because
so far little attention has been given to the ecology of this animal group (cf.
OSBURN, 1957, p. 1109).

Under such circumstances there are of course limits to the extent to which
conclusions can be drawn regarding the environmental conditions in the Danian
sea in which the Bryozoa lived, but a few clues concerning their vital conditions
can be mentioned.

Bottom conditions. The chief basis of the formation of Bryozoan colonies is
that bottom conditions make it possible for the Bryozoan larvae after the free
stage to fasten to the bottom or to fixed objects on it and start the development
of the colony. The optimal biotope has a irregular bottom relief, a well-devel-
oped vegetation of algae and/or a rich benthonic macrofauna. As an example
of such an ideal station the Coral bank at Faxe can be mentioned. A muddy
or sandy bottom does not offer the Bryozoan larvae the necessary possibilities
of fastening, which is no doubt the explanation of the fact that neither the
Cerithium-limestone nor the Calcarenite contains an appreciable number of
Bryozoan fragments, and that the fauna in the Sandy-limestone is characterized
by scarcity of individuals and species. According to STAcH (1937, p. 8) larvae
of the lunulitiform species are capable of encrusting sand grains. An example of
this is the cupshaped Lunulites saltholmensis n.sp., which especially seems to be
connected with deposits of Sandy-limestone. As mentioned above, the rich
Bryozoan fauna at Faxe suggests that there were particularly good conditions
of growth for the Bryozoa there. This fact, in so far, is remarkable as in the
seas of the present time Bryozoa are extremely rarely found on the same
biotope as Corals and Hydrocorals, partly because the corals eat the free-
swimming Bryozoan larvae, partly because the animal groups mentioned are
competitors for nourishment. The explanation of this is perhaps that there may
be an alternation in the growth of Corals and Bryozoa, so that the Bryozoan
larvae have been able to utilize the dead Coral stems as objects on which to
fasten. This is, however, a problem requiring closer investigations.

Conditions of depth. The bathymetrical conditions of the Danian sea are a
subject which has occupied Danish and Swedish geologists for many years.

In RorDAM’s opinion (1897, p. 85) the Coral-reef Limestone was deposited
at a low depth near the land or on a shallow in the sea, while the Coccolith-
limestone developed at great depths (“on the bottom of the open sea’). Bryo-
zoan Limestone and Foraminiferal Limestone developed at intermediary depths
so that the former was deposited at lower water than the latter.

HenNIG (1899, p. 116) compares the Bryozoan Limestone with recent
Bryozoan banks off Florida and Prince Edward’s Island, and on this basis
deems that the Bryozoa of the Danian lived at a depth of 100-150 fathoms.

In RAVN’s opinion (1903, p. 421) the “Blegekridt” and typical Saltholm
Limestone were deposited in comparatively deep water, whereas it may be
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difficult to decide the conditions of depths on which the Bryozoan Limestone
and the Coral-reef limestone were formed. The Crania-limestone must have
been deposited in shallow water, — must perhaps even be considered a beach
formation.

MILTHERS (1908, p. 60) shares RAVN’s view as regards the Crania-limestone,
as he thinks that he has observed a distinct stratification which may be the
result of ripple activities. The Bryozoan Limestone was deposited at depths
between 200 and 600 m.

ROSENKRANTZ (1920, p. 61) also characterizes the Crania-limestone as a
shallow-water formation. This view is supported by the unhardened layers of
limestone sand alternating with indurated layers.

TROEDSSON (1923, p. 560) has described a crocodile, Thoracosaurus scanicus
TROEDSSON, from the Bryozoan Limestone at Limhamn. On the basis of the
placing of the skeletal parts in the limestone and the presence of gastroliths
TROEDSSON concluded that the Bryozoan Limestone in which the fossil was
embedded, was deposited in shallow water, perhaps even as a littoral formation.

VoiGT (1925, p. 85) estimates the depth of the Danian sea at 80 to 150 m.
on the basis of the frequent occurrence of a Cyclostome species, Mecynoecia
proboscidea M. EDW., which in the seas of the present time lives within this
depth range.

@pum (1926, p. 223) was the first to view the conditions of depth of the Da-
nian sea in a stratigraphical perspective. In his opinion the depth of the sea was
greatest in Lower Danian, while at the beginning of Zone C an upheaval of
the sea bottom set in which culminated at the end of the Danian period. In
@pum’s view the Coccolith-limestone was deposited in shallower water than
the Bryozoan Limestone.

In certain respects the Vincentown formation in New Jersey has features in
common with Upper Danian in Denmark. On the basis of the Bryozoan fauna
(especially representatives of the genus Allantopora) CANU and BASSLER (1933,
p. 24) estimate that the fossils in this formation must have been deposited at a
depth of at least 90 m.

About the evidence of the Corals HADDING says (1941, p. 126): ““The Danian
reefs have considerably greater connection with Tertiary and Quaternary reefs
than with Paleozoic ones, and they have their nearest recent analogy in coral
beds at a depth of 100-300 m.”

According to OSBURN (1957, p. 1109) Bryozoa may occur at all depths from
the coast down to a depth of more than 5000 m., but the great majority of
species are restricted to the comparatively shallow water of the Continental
shelf between the tidal limit and 200-300 m. (the sublittoral zone). According
to MARrcus (1921) the great majority of recent Bryozoan species occur above
the 60 m. curve.

STACH (1936, pp. 60-65, and 1937, pp. 80-83) has examined the zoarial forms
of the Cheilostome Bryozoa. He has succeeded in distinguishing 9 zoarial types
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and to demonstrate a distinct connexion between the various types and their
environment, so that these zoarial types can be used as an aid at the evaluation
of the bathymetrical conditions.

StAcH divides the nine types into two groups:

A. Stable forms B. Unstable forms
1. Petraliform 7. Membraniform
2. Reteporiform 8. Vinculariform
3. Cellariform 9. Eschariform
4. Catenicelliform
5. Flustriform
6. Lunulitiform

The stable zoarial forms ‘““are restricted to definite habitats,” whereas the
unstable zoarial types ‘““are capable of modifying their zoarial form to suit the
conditions imposed upon them by their environment. The nature of the
substratum is the principal factor that controls the occurrence of the stable
forms. Depth and degree of agitation of the water are the factors that affect
the development of different forms of zoaria in the unstable group.”

Types 1-5 are littoral forms and are completely missing from the deposits of
the Danian. STACH characterizes the other types as follows:

6. Lunulitiform. Zoarium free, hollow-conical, the zooecia opening on the
outer face; from their present-day occurrences they are restricted to sandy
bottoms where current action is strong, their upper limit being about
15 fathoms (35 m.).

7. Membraniform. Unilaminate zoaria whose entire basal lamina is attached
to the substratum. They are mainly limited to the littoral and sublittoral
zones.

8. Vinculariform. Zoarium attached, consisting of erect, rigid, subcylindrical
branches. The narrow branches of the non-articulate colony are adapted
for life in deep or sheltered waters where wave action is absent and currents
scarcely are active. This group typifies growth in quiet waters.

9. Eschariform. Zoarium bilaminate, foliaceous; attached to the substratum
either by radicles or direct adherence. This type is adapted for life in
sublittoral zones of at least 10 fathoms (20 m.). The Zoarium is strongly
calcified and usually has a rigid basis of attachment. It may extend to deeper
water, but not to the littoral zone.

The genus Lunulites is represented by two species in the Danian, viz. L.
faxensis Lev. and L. saltholmensis n.sp., but only the latter is lunulitiform. It
mainly occurs in Sandy-limestone, where, however, it is fairly rare, while the
discoidal L. faxensis is common in the Bryozoan Limestone.

Thus it is the representatives of the unstable group, i. e. the membraniform,
vinculariform, and eschariform zoarial types which characterize the Danian.
The percentage distribution of these forms in the samples examined is shown



239

in Table 5. From this table it appears that the eschariform type is almost
completely absent from Lower Danian, while it plays a more significant part
in Upper Danian, — evidence of the fact that the sea depth was greatest during
the depositing of the Bryozoan Limestone of Lower Danian. In the two upper-
most samples from Herfolge, in the sample of Sandy-limestone from Copen-
hagen, and in the lowermost sample from the north wall in the quarry at Faxe,
the eschariform type dominates over the vinculariform one, which presumably
indicates that the limestones represented by these samples were deposited in
comparatively shallow water.

Among the Bryozoa of the Danian there are also instances of different
zoarial types in the same species. In Pachythecella anhaltina VoiGT (Plate 25,
Figs. 1-3) the colonies in the Stevns and Kagstrup material are vinculariform,
the zoaria from Faxe and Thorslunde are eschariform, while the fragments
from Herfolge have ““flabelliform™ zoaria. Correspondingly the colonies from
Stevns of Puncturiella sculpta D’ORB. are vinculariform, while the specimens
from Herfelge are “flabelliform™ (Plate 17, Figs. 1-2). The “flabelliform™ type
perhaps indicates a smaller depth of water than the eschariform type.

The maximum depth in the Danian sea perhaps was 100-150 m. This is
suggested by the wealth of fragments of Mecynoecia proboscidea M. Epw. in
the material from the 7. odumi zone. According to VOIGT (1925, p. 85) this
species in the seas of the present time occurs at a depth of 80-150 m.

Conditions of temperature. The Bryozoa are rather tolerant as regards
temperature variations and therefore have been unable to contribute to the
solution of the problem of conditions of temperature in the Danian sea. In
this connexion it should, however, be mentioned that it has been tried to
elucidate this problem by different means.

HeNNIG (1899, p. 126) fastened upon the great wealth of Coccoliths in the
Danian deposits. In the present time Coccoliths only occur in marine areas
the lowest surface temperature of which is about 8°C. Another characteristic
feature in the order of strata of the Danian is the absence of Rhabdoliths in
the calcareous sediments. In our time Rhabdoliths are found in warm seas in
which the temperature does not fall below 18°C. From these facts HENNIG
concluded that the Danian rocks were deposited in a sea the surface temperature
of which was between 8 and 18°C.

In @pum’s opinion (1926, p. 221) the Danian sea was a tropical or sub-
tropical inland sea.

CANuU and BASSLER (1933, p. 25) state that the temperature in the sea in
which the fauna of the Vincentown formation lived, was about 20°C. As
mentioned above, this deposit has many points in common with the layers of
Upper Danian in Denmark.

LoweNnsTAM and EPSTEIN (1954, p. 246) used the oxygen isotope method for
temperature measurings of i.a. fossils from Faxe. They conclude that the
Danian climate presumably was very similar to that prevailing during the



Table 5. Percentage distribution of zoarial types

Membraniform

Vinculariform

Eschariform

Number of —|—
Zone Symbol Rock Cheilostome Number Number Number
fragments of Percentage of Percentage of Percentage
fragments fragments fragments
The Tylocidaris | Gd Herfolge Calearenite ; : s wws s s s inmassn 701 66 9 301 43 334 48
vexillifera Ge - Bryozoan Limestone ........ 1266 202 16 460 36 604 48
zone Gf - - - saGmusis 970 113 12 496 51 361 37
Ha Klintholm Glauc. Bryoz. Limestone. .. .. 261 53 20 139 53 69 27
Hb - Bryozoan Limestone ........ 1053 226 21 702 67 125 12
1 - - = et e 1284 349 27 528 41 407 32
K Copenhagen Sandy-limestone ............ 41 0 0 18 44 23 56
Fa Saltholm = Guswiismasas 108 5 5 68 63 [ 35 32
Fb - = | o gl e e 5. 147 15 10 103 70 ‘ 29 20
The Tylocidaris | E  Saltholm Bryozoan Limestone ........ 589 59 10 475 81 55 9
briinnichi Fc - - =~  samEEEe 286 31 11 232 81 23 8
zone Da Faxe - B oEes aaes 2183 363 17 1570 72 250 11
Ma - - = Eueiss e 920 158 17 611 67 149 16
Mb - - w26 e 1171 142 11 il 62 312 27
Mc - - = T 468 151 33 184 39 133 28
Md - - —  aswiEiiad 50 17 34 13 26 20 40
Ca Kagstrup - B g e 3385 354 10 2995 89 33 1
The Tylocidaris | Ba Kagstrup Bryozoan Limestone ........ 1435 651 46 780 54 4 0.2
abildgaardi La Stevns - = e ¥ e 1551 307 20 1243 80 1 0.06
zone Lb - - = " et o s 1650 585 36 1064 64 1 0.06
Le - - = gemesses 2052 562 28 1490 72 0 0
Ld - - = Ak R e 1532 467 30 1064 70 1 0.06
Le - - = ey 1735 383 22 1352 78 0 0
Lf - - - e 770 132 18 631 81 7 1
The Tylocidaris | Aa Kagstrup Bryozoan Limestone ........ 328 38 12 290 88 0 0
odumi zone

0vc
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Maastrichtian period, and that the sea temperature, if this interpretation is
correct, was close to HENNIG’s upper limit, i. e. about 18°C.

Conditions of current and supply of nourishment. According to HENNIG (1899,
p. 119) a sea current rich in nutrients, a ““Gulf Stream”, which was constant for
a prolonged period, flowed over Faxe in the Danian period. This theory was
rejected by RavN (1903, p. 421), but has recently been resumed by ROSEN-
KRANTZ (1960, p. 197) to explain the sudden invasion in Middle Danian of
Cephalopods and Tertiary Gastropod genera.

According to CanNu and BASSLER (1933, p. 78) the avicularia increase in
number and size in deep and calm water. The task of these avicularia is that of
providing for a constant renewal of the water so that sufficient quantities of
nourishment can be supplied. It has not been possible to demonstrate any
differences in the number and size of avicularia within the Bryozoan fauna of
Lower and Upper Danian, perhaps because the variations in depth were too
small.

Salinity. On this point Bryozoa are rather tolerant. A salinity of 3.5 per cent.
seems to be the normal for the development of most Bryozoa. Below 2.0 per
cent. the number of genera and species soon decreases.

Measurements. As an element of the investigations the sizes of the cells have
also been taken up for evaluation, from a wish to elucidate possible variations
in the measures of the species occurring cither (1) in the Senonian as well as the
Danian, or (2) in Lower as well as Upper Danian. Unfortunately the Senonian
material is rather slight, comprising exclusively specimens from the White
Chalk of Men.

The zoarial width in the vinculariform and eschariform colonies is subject
to some variation. A comparison of the width of the stems in the species
occurring in the Senonian as well as the Danian, shows that the zoarial width
is smaller in the Senonian specimens of ““Membranipora” marssoniana VOIGT
and Pithodella cincta MARSSON than in the Danian specimens of these species,
while the inverse ratio is found in Porina salebrosa MARSSON. Regarding a
comparison of the zoarial width of the species occurring in all the zones of the
Danian, it may as the principal rule be said that the specimens from Herfolge
have the greatest width of stems, while the slenderest stems are found among
the material from Kagstrup. An exception from this rule is a group of species,
including Coscinopleura angusta BERTHELSEN and Beisselinopsis oblita K ADE,
which in the Sandy-limestone have developed particularly vigorous stems.
VoiGT (1956, p. 48) has demonstrated a corresponding development in forms
from the Sandy-limestone of Voldum in Jutland. In his opinion the coarse
stems are expressive of particularly favourable conditions of life. I am, how-
ever, rather inclined to believe that the environmental conditions during the
depositing of the Sandy-limestone have impeded the possibilities of develop-
ment of the Bryozoa, and that especially an increased water movement necessi-
tated the formation of more vigorous stems.

16
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A comparison of the lengths of zooecia in species appearing both in the
Senonian and in the Danian shows that the length of zooecium as a rule is
greatest in the Senonian spzcimens. Among the species found only in the
Danian measurements have been made on 56 occurring in more than one
locality. 11 of these species had stable measures, while in the case of the re-
maining species there might be rather great variations regarding the measures
of the different cell types and apertures. As a principal rule it may be inferred
from this numerical material that cells and apertures are largest in the spe-
cimens from Upper Danian. An examination of 16 species common to all
localities thus yielded the following results:

Longest zooecia: Shortest zoozscia:

Herfolge ...... 7 species Kagstrup-Stevns . 6 species

Herfolge-Faxe.. 3 - Stevns-Faxe .. ... 3 -

BaXe o sis s is 4 - Stevns-Herfolge .. 1 —

Faxe-Stevns.... 1 - EI%E v vumemausns I -

Stevns ........ I - Saltholm ........ |
Faxe-Herfolge ... I -
HEFEBITE «vs5 50 3 -

Thus there secems to be a tendency towards increase in size of cells and
aperturcs by decreasing depth of water.

7. Faunistic Evaluation.

As mentioned above, the stratigraphical investigations also included specific
determination of the fragments of Cheilostome Bryozoa in the samples taken
and the registration of the number of colonies of the species identified. The
results of this section of the stratigraphical analysis are grouped in Table 6.
The localities are arranged in stratigraphical succession, beginning with
Kagstrup and with Klintholm as the last locality.

The next step was that of trying to find the characterizing species of the
localities and biozones. To elucidate this problem the percentage share of the
number of fragments in the total number of fragments in the samples was
calculated for each species. The dominant species, i.e. the forms which in
one of the samples examined constituted at least 10 per cent. of the total
number of Cheilostome colonies in the sample are arranged in Table 7. The
table furthermore shows the number of Cheilostome species in the samples.

The Tylocidaris odumi zone. The fauna includes twenty species, four of
which are absolutely dominant, viz. Floridina gothica D’ORB., Onychocella
columella n.sp., Membranipora sparsispina VoiGT, and Columnotheca cribrosa
MARSS.



Table 6

1. Kagstrup.

Numbers of Bryozoan fragments in 10 g material.

Aa = Sample of Bryozoan Limestone between flint layers Nos. 4 and 5 (7. edumi zone)
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Ba - - - - - - - - — 10 and 11 (7. abildgaardi zone)
Ca = = = = = = = 2 —~ 19 and 20 (7. briinnichi zone)
No. Species ‘ Aa l Ba Ca
|

1 ; “Membranipora’ hexagona (V. HAGENOW) . .......... [ )‘ : 6

3 = pliealellgidey BBP: 559660356 95 p@Es @ a5 0ast b4 | - 5
5 —~  SPAPSISPIIE NoOTGT e w0 s v wama oo s a6 & 5558 &2 456 64 52 | 4 ;
8 | = marssoniana VOIGT ....................oooun| 9 i 9 23
12 | Vincularia prismatica (v. HAGENOW) . ............... ‘ 1 } 78 40
13 | “Herpetopora™ danica LANG « ....cocsnvvrnnnsnssnnsss - 5 :
17 | Ellisina britannica (BRYDONE) .............c.oovuu.. ‘ 12 | 8 1
18 | Callopora monocera (MARSSON)..................... ‘ 6 10 10
23 = @Ctinella DiSP: <« venis it b sk Sy | : 4
28 | Membraniporidra lacrymoporoides n.sp............... | - 1 1
30 | Pithodella cincta MARSSON .. ...oivvvniiuviniennnnnnn ‘ 3 | 97 89
32 | Amphiblestrum elegans faxensis (LEVINSEN). . ......... | | . 631
32 — elegans {v. HAG.), discoidal form .............. ‘ 61 7
33 | Stamenocella pristis (LEVINSEN) . .. ...........oooouu. 2 3
36 | Onychocella gimense (BRYDONE) .................... ‘ 1 g
37 = POUISERE TSP o w65 et o 54 & 58005 & w5 5 omie s s wng & o ’ 1
39 —  elongard TENINSEN & s v ow e o sonm s s me s s e e ‘ . g 1
40 — * Bolumiella Hilhrw 1 s 155 ) prcve FABETEBE LSS ESET S | 72 121 193
41 | Floridina gothica (D’ORBIGNY). ... ...ouvuunennn.. | 78 90 56
42 = tubidosa VOIBT 5559 26 et 5l swd s 508 S s o éis s 1 18
46 = Seutatd (LBVINSEN N o5 s s a o e 400 5800055 o <6 ‘ 3
48 =~ pidehella (ABEY oo seins s ns ot s 5ass v mad e \ ; 2
50 s PRGBS DETTDE e v osrs s 4005 .8 G0 s Gk S 5850 8 IR & 6 . 345 228
53 | Micropora erratica (VOIGT) . ...vuuevsannnnnnennnn.. 2 21 18
35 | = stevensis LEVINSENG. oo wwsiswans vmsammssamses | 1 7 1
56 | Semiescharinella complanata D’ ORBIGNY .. ........... \ 2 97 34
58 | Aechmella pindborgi N.SPu... .« ovvivviveinssvwnsvmones ; 8 83 11
60 —  microstoma (MARSSON) . . .. vvvueneanennnn.. 2 | Bl 612
61 = RO TGS avs y s 3 9 5% baia § iy DR G 8§ Anste bl e 4 8 ‘ ’ 833
64 [ Garganitug paryicelln (NOIGE) v esmsswas pims s samses | \ 1 2
67 | Lunulites saltholmensis D.SP.........ccoonviiineninn.. 5 y 3
68 | Puncturiella sculpta (D’ORBIGNY). .. ......coouunon... | 2 59 s
70 | Coscinopleura angusta angusta BERTHELSEN. ... ....... ‘ 3 12

75 | Pliophloea subcornuta BiSP:. : ..ot cvwvseninwmasiwnss 1 ‘ 1

80 | Monoceratopora quadrisulcata (HENNIG) .. ........... o | 2

82 | Pachydera densa LARG ... v ims ss o s oo ssbs s s om s | 1 ‘ .
85 J Tricephalopora subtriceps N.SP. «vvswmwisvssawesssmas ‘ 2 :
90 | Diacanthopora bispinosa LANG . .................... ‘ ) 1
98 | Porina cplindric@ VOUGT o« s s sow e s vs oo s s s sisry ¢ ] 10 11
99 | Porina salebrosa MARSSON . .........ouunnneennnonn. 7 37 44
104 ‘ Pachythecella anhaltina (VOIGT) . ................... i 16 19
105 | = fidiformis (DORBIGNY). s« swssssimssme e omnnamas % o 1
106 | — [lundgreni (PERGENS and MEUNIER) ............. | 16 46 148
107 | Columnotheca cribrosa MARSSON .. ... .......c.oouu.. | 48 ‘, 38 36
108 | Taenioporina articulata VOIGT . . .....ovveuiuain. .. 35 23
111 | Systenostoma verticillata LEVINSEN . . .. .............. 2 1
113 | Mucronella hians HENNIG. «.«.vxviveinvasomssmmosonns | : 1 :
116 ‘ Cellepora daniensis VOIGT «.i:.uwwsssswaimsssmnes s ‘ 1 1 2
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Table 6 (continued).

2. Boesdal, Stevns.

Numbers of Bryozoan fragments in 5 g material.

La = Bryozoan Limestone between flint layers Nos. 1 and 2
Lb = - - = - - - 2and3
Le = = = - - - - Jand4
Ld = - - - - - - 4and3
Le = = - - - = - 5and 6
Lf = = = = - = - 7and8
No. | Species La | Lb | Le | Ld | Le 1 Lt
3 | “Membranipora’ plicatelloides n.sp......... : 3| 3 1 2
St = Sparsisping VOIS . . » o5t pipes s pms 48 45 90 68 ‘ 93 ‘ 29
8 1 ~  marssoniang VOIGT : ....c.uoowssams ‘ 3 8 4 15 20 | 3
12 | Vincularia prismatica (v. HAG.). .. ......... | 126 | 109 ‘ 173 | 129 | 132 19
14 | Aplousina fulgora (BRYD.) « ..« vssvonss o 2 2 5 2 4 ’
15 — QAU DSDx s wic s 5w s 550 ¥ s & il s 4 e : 3 3 1
16 | Ellisina humiliata (BRYD.). . .. ............. . 5 i o1 @ ) )
I7 — britannicoa (BRYDLY . i swavs s soan & 5o s s sles 12 11 | 9 | 9 13 4
18 | Callopora monocera MARS. . ............... (1 4 i 4 3 a
23 =~ ACUMRElla DiSPs cas s sow s s wears £ wrs v o wns | 5 6 71 o 7 1
30 | Pithodella cincta (MARS.) ................. | 223 | 97 | 134 | 139 99 66
32 | Amphiblestrum elegans (v. HAG.) .......... 44 i 81 ‘ 30 23 12
33 | Stamenocella pristis (LEV.) . cccvveeivcinns 1 ; .
36 | Onychocella gimense (BRYD.) ............. \ 3 3 2 1 2 ;
40 — columella D8: « vws v s 1 v 5 v g o | 302 | 126 | 146 | 162 | 164 | 263
4] | Floriding gothica (D ORS.Jss s o i s 5 apen s amim o | 285 | 420 | 624 | 169 | 177 | 121
42 —  tubulosa NOUBT s x5 3% s wars s s s wosis s ‘ 61 | 121 | 133 15 58 35
45 < DR VOO - ores mos s 508 § BRGS0 3 70 21 2 2| 3
50 = Fragilis TSP s vvnomy s sve v sos s sseing sy s ! 129 | 247 | 250 | 241 | 136 28
53 | Micropora erratica (VOIGT) ............... 9 7 21 | 8 4 1
55 = StevensiS LEV. . ... cunensusnvssones ; ‘ y b B g .
56 | Semiescharinella complanata (D’ORB.) .. .. .. 9 | 131 | 67 ‘ 41 42 10
58 | Aechmella pindborgi BSP-. « v« . vos v nivin s . 64 38| 50| 56 55 39
60 | = microstomr (MARSY) s cmeiis wenes @ ‘ 19 i 1] 2 1
64 | Gargantua parvicella (VOIGT) ............. 3 2 11 1 . .
68 | Puncturiella sculpta (D’ORB.) .............. 2 9 39| 14 ! 16 | 5
70 | Coscinopleura angusta BERTH. .. ........... ‘ 1 1 ‘ 1| ; 7
72 | Membraniporella squamulosa (v. HAG.) . . . .. | : : 2 1 1
75 ’ Phliophloea subcornuta n.sp. .............. | 6 4 10 6 10 5
84 | Tricephalopora cerberus LANG .. ........... ’ ‘ ; 2 ‘ s b 2
98 | Porina cplindrica NOIGT .« cnsssampssms 5 : 5 - | 1| 1
99 = Salebras@ NLARS. .. . spucw uscicsosoy s v mive s | 18 35 41 | 199 | 432 60
104 | Pachythecella anhaltina (VOIGT) ........... ‘ 9 i 2 26| 3| 8 2
106 | = Tandgrent (B and WY o s ame s osves siime s | 54| 19 25 | 12 9 1
107 | Columnotheca cribrosa MARS. ............. 88 | 115 65 108 | 110 38
108 | Taenioporina articulata VOIGT .. ........... ‘ 17 ‘ 25| 35 11 9| 11
113 1 Muocronella hians HENNIG, o .: « i awsis vs wins | 3 ‘ ‘ 1 ; ‘
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Table 6 (continued).
3. Faxe.

Numbers of Bryozoan fragments in 10 g material: D. Hvedeland.
Numbers of Bryozoan fragments in 5 g material: M. The North Wall.

Ma = 4 m. below ground level Mc = 17 m. below ground level
Mb = 7m. - - - Md = 20m. - - -
No. | Species ‘} Da ’ Ma 1 Mb l Mc ‘ Md
[

1 | “Membranipora” hexagona (v. HAG.) ............ ' 6 ‘ 1 ‘ 3 ‘

3| = phcatelloides BiSP: 5. v s s eaee s sy, | sl 2 31

Sl = SPAFSETING VOUGE o wosin s mmnsy 3ossacs asosn w Ao 134 54 70 % 1
7 =  declivis MIARS:: s c cowisavi s smv s s s qs® s 5avis s 2 1 ’ :

8 ‘ = DPREFSSORIONG VOIGT oo 5w s wins s ams s doe s i s | 28 13 10| 4

Il | = makimalE¥ oo meniossssmogsamnsooes 1 a 3 l 6 1
12 | Vincularia prismatica (v. HAG.). . ...coovvvivnn.n. ’ 37 | 91 29 ‘ 9

13 | “Herpetopord” danicad LANG . . oxvvisvvsnsissmnses | 8| -1 T . .
14 | Aplousing fulgora (BRYDL) < s v oo wis s amws g5 s | 6 4 \ 4 1 1
15 = O TR 506 1 S & B 5 R 5155 B9 S B ek 5 ‘ 2 8 4 2

16 | Ellisina humiliata (BRYD.). . ..................... ‘ 1 " ‘ . 1

| = Dritammga (BRYDY s oo 5o 158500 5 s s mraass 7 3f 3| 3

18 | Callopora monocera (MARS.) ...........cooouu... [ 8 y | 2

19 ‘ — ivigilara (BRYD): o vs v e v ame 55w § i & wis : 2 ‘ 5

21 2= PR (Ve BREY e v i b 08 9 55506 § 900 § 500 00 18 g ¢ 1

22 | — Iypraeformis VYOUGT i : : wsss wais sonwins i son s it s ; N 2

23 | = GERalE AP e v A EtE € Gl 85 R 3B 5 14 4 3

26 | Allantopora stomatoporoides LANG . .............. 2 - | : 3 v
27 | Membraniporidra huckeana VOIGT . .............. 12 8! 8| 12 3
28 = lacrymoporoides BSP. «uvcvvvssmmssssay s | 28| 15| 23 8

29 == THPFERIS VLBV i s bstrs 5 0008 € 3000 65808 & 50 & 5 8.8 08 | 10 | 11| 24 4

30 |.Pithodella cincta MARS. . . «cowcomissinvs cbmaysvms 300 | 154 | 163 | 27 .
31 — DIfoliata TSPy s cvw s s wa s mmus s wms daos s ai e S 3 6| 2 1
32 | Amphiblestrum elegans faxensis LEV. ............. 44 48 49 281 |

32 — elegans (v. HAG.), discoidal form ........... 22 8| a a1l

33 | Stamenocella pristis (LEV.) . «cvvovrevnnniomcinnn. 47 13/ 6 1|

34 | = Fumida NOIGT « ¢ s s v smis o v s miws 3 505 5 5 5iget : 1 : s |

37 ‘ Onychocella poulseni n.sp. . ..................... 1 1 1 :

38 S < )7 T T ‘ 2| 3 . ‘

39 ||~ Clonpota LEV: vissasimmevsms o2 amniom 18 o s 8 1 ‘ 5 3

40 = Golunielld BIPL. . . oscswaspovivims s tge s pmss 22 | Z 1 7z . ‘

41 | Floridina gothica (D'ORB.) ... ..viuneeennnn. 184 | 4| 5| 2|

42 | = Lubulosa VIOIGT « s spmmssamansinssomassmas 5 41 1| 1 ‘

A3 | = gl BASSEER ssmqssoress wios s s v b s 5505 i et o 5 3 " N
4o [ =~ DBREF NOIG T s s 56 s@ass mu s mm e st s omm s .1 3| 2| 2| 1
46 = eUTAEE LBV u o 5w e 5wt v s s 5 5 508 5 3 60% & § sus & & | 7 3 6 6 "
48 | — pulchella (KADE) . ivvosinissmmsnsmssnmmss 65| 30| 25| 9 ' 1
50 = FRAHITS DSTh 1 o wmi 50w o ¢ waiis S il 5 848 5 5 804 8 68 | 5 ’ 6 18 1
52 | Micropora angulata LEV; «cccimsssnmerinnsinces 23 8| 35 1t A
53 | = orraticn (VOIBN) <. covusinisesgies o i s amsin 26 2 1 ’ 1t .
54 —  Rennigiana DisP: : s s we ¢« sww &5 955 558§ $ 58 6 [ = | I VA 6| 1
55 —  GHEVENTIS LBV £ 5 8 5 5008 5 parwd § 5Bt 5 fod 1 & w16 { 1 2 T - B

56 | Semiescharinella complanata D’ORB............... ‘ 58 15 ‘ 13 ‘ 6

3¢ ~  pirdehrg (LR, and BASSL) ..c o s msn s sesmmns : 11 | 3 3 .
58 | Aechmella pindborgi N.SPu. s i souviv s savvssinspwisss | 23| o [ 10| 29 2
59 = TOISIOTHE DESDs 5 g s o5 & St s o ¥ s g [l - 2| 1

60 = ErosToma (NIARBL) - .« ooy saibs o s wnss s o | 290 ‘ 74 | 94 | 23 1
61 | = ORUIS TSP oot et 48| 24 10| 6 .
64 | Gargantua parvicella (VOIGT) . . ........covuin... 7 S| ®6 7 1
65 | Brydonella vulcani (BRYD.). . .......cvovuueunnn.. 1 10 43 |

67 | Lunulites saltholmensis n.Sp...................... 1y 21

68 | Puncturiella sculpta (D’ORB.) .........coovuenunnn. 98 | 10 | 11 2

69 = HEHEER VIOIGIE: 5508 6o 4 5 A5 5 S 890 5 0 o 2 ‘
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Table 6 (Faxe, continued).

!Da

No. | Species Ma | Mb | Mec ‘ Md
70 | Coscinopleura angusta BERTH. . .................. L 49 | 31| 104 21
72 | Membraniporella squamulosa (v. HAG.) . .......... ‘ 2 2 | |
74 | Andriopora daniensis VOIGT . . . ..., 1| | 3 ‘
75 | Pliophloea subcornuta n.sp. ..................... { 3 2 6 4|
To | = gl ARG smm s 5055 bis @@ s 0 b s sesss \ [ - 1 :
78 =  VRCUHIArioIdes TARG . « oo s we o s wuw v tiviis 5 isn 4 5 12 5 32| 8 ‘
82 [ Pachydera densg LANG s vicviwoss smssamssomuss 2 : :
83 = JISSEAED. o o coorm wcoscunmm mossisom mi s oo s 5 s & w40 ‘ . s | |
84 | Tricephalopora cerberus LANG . .................. b« 31 Z| 5 1
88 | Haplocephalopora uniceps LANG ... .............. - 1 2 | |
90 | Diacanthopora bispinosa LANG . ................. ‘ 1 :
95 | Anomithopora isolata n.sp....................... ‘ . 21 1
98 l Poring: cylindricd VOIOT « v cnwvs v gy wissiossasmiii | 19 38| 20| 8 .
99 —~  Salebrost WIARS: : s 655565 asi 5 s dusns smas s out i a 83 44 | 111 39 18
100 | Beisselina nobilis (LEV.) . ....oouiiiiiineanan.. 3/ 1) 27| 2| 1
101 § — celleporoides (VOIGT) w :samimes v s swsss st ‘ 3 % (R
103 \ Beisselinopsis oblita (KADE) .. ................... | 1 " 3 ‘
104 | Pachythecella anhaltina (VOIGT) .. ............... i 7 4
105 |  — filiformis (D'ORB.) « .o ovvviiniinanenn | 1 8 1| . |
106 | = lundgreni (P, and M. swv: ooy oy svionsvawes | 220 | 104 | 107 | 26 |
107 | Columnotheca cribrosa (MARS.) . . ... oo vuninn.n. 72 1 52 15 11
108 | Taenioporina articulata VOIGT ... ................ 19 14 12| 3|
110 | Ochetosellina areolata n.sp. ..............c..oo.ns [ . L | a1l s
111 l Systenostoma verticillata LEV. . .. ................ 1 1 2 1] !
113 | Mucronella hians HENNIG. . . . .. cvoovnvinnennnn.. 5 12 T 11 1
114 | Cryptostomella pectinata n.Sp.................... ; 2 4 7 1
115 || Psilosecos angustidens LBV, ww sy oy <o w3 6 5m o5 v 568 | Er &l 7 | a3
116 | Cellepora daniensis VOIGT ... ......covueuiennn... \ 1 g 1 2|
117 J Crassicellepora voigli D8P+« cu sy wss sywissssass 1 4 5| 8|
4. Saltholm.
Numbers of fragments in 10 g. material.
E = File no. 201.396, 5 m., Bryozoan Limestone Fa = File no. 201 402, 2 m., Sandy-limestone
Fc = File no. 201.402, 6 m., - - Fb = File no. 201.402, 3 m., =
No. ‘ Species ; E Fc | Fa ! Fb
| , : !
5 I “Membranipora” sparsispina VOIGT ............. | 8| 5 ‘ 3 ! 3
8 | = marssoniang VOIOT s:covivrvesvsisanssas ' 6 4 | . 1
12 | Vincularia prismatica (v. HAG.). . .. ............. 6 5 | 2 1
13 ’ “Herpetopora™ .danica LANG «.«.s s v iows s swmssoe 1 | ‘
14 | Aplousina fulgora (BRYD:) i sisnisssassimsesss 1 1
17 | Ellisina britannica (BRYD.) .. .......covueuenonn. 4
18 | Callopora monocera (MARS.) ......coiivvniennen. | | 3
23 | = ACHHRIIE B ..« i senro i visn v 1w I 1 1
26 | Allantopora stomatoporoides LANG .. ............ 2 2
27 Membraniporidra huckeana VOIGT . ............. 1 3
28 | = lacrymoporoides N.SP: s v vwvivnigienisih | ‘ . . 2
30 | Pithodella cincta NIARS: n.e o s s obnmos somein 55 29 7| 17
Bl | = DBHORGER NEP. oo s mwiaim wiioors it s 55008 8 3% 1 . .
32 Amphiblestrum elegans faxensis (LEV.)........... 23 24 g9 | 17
32 — elegans (v. HAG.), tubular form ........... 19 5 1| 1
32 | - elegans (v. Hag,), discoidal form ......... ; 5 :
33 | Stamenocella oy Gy (181, 5 S ISR 12 1 |
37 Onychacelln poulseni DS ooy vaes winnsswnss vis 1
39 | - elongata (LEV.)......ooviinnnnneennnnnn. 1 2
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No. | Species | & | Fe | Fa Fb
40 l Onychocella columella n.sp. .................... 3 L | 1
41 Floridina gothica (DORB.) : o srmsssmmesinssams |
42 = FBlOSE VOTGT . 1 v c v v mom v 2 simi o0 e m 2 0 w2 o 2 | :
45 = DAY NQUGT s wu ¢ 6o v v o 518 508 ¢ & 5o £ 3 it 3 50 4 1 s
46 | = SRl LBV Y v s sm o5 vissis s vim b o £ 450 5 5 Bam s | 5 : ; |
48 = pulchella (KADE) .o iosamssmmsenmss e 16 6 2 1
500 | = fragilis DBP. we s s mie s sisias o imi s 6w e 5 wie w b e ¢ 3 I
52 i Micropara angulata LEV, . ..o.tvum v cnmssmn. 1 ’ 1 ‘
53 —  erratica (VOIGT) wvsswissomassobssmassogs 9 4 [
56 | Semiescharinella complanata D’ORB.. . ........... 1 I . .
57 ‘ ~ pulehira (ULR. and BASS) «vovewvsenosimss 4 | 19 | 3 2
58 Aechmella pindborgi n.sp....................... | | 1 1| - 5
60 —  microstoma (MARS.) ..........ccovuiunnnn. | 137 47 11 24
61 | = ZenmiSOEP:csvsiosvsnmarsmansissmasimns 55 36 i 3
68 Puncturiella sculpta (D’ORB.) .. ................. 26 11 |
70 Coscinopleura angusta BERTH. . ................. 33 ‘ 8 ‘
75 Pliophloea subcornuta n.sp. .................... 1 1 ‘ .
78 | — vincularioides VOIGT ..................... 14 4 1 ‘ 8
84 | Tricephalopora cerberus LANG .. ................ 1| ‘ . .
98 Parina eylindrica VOIGT « ccvyssowssmmsssmpsinss [« ] 2 3
99 | =  SalehrosE WIARS e s s i 6 o565 5 5 5 ommn i b5 8 6 8 6 | 2
100 ‘ Beisselina nobilis (LEV.). . ...................... 7 4 ‘ 3| 2
104 Pachythecella anhaltina (VOIGT) . ............... 1 ; i | :
106 — lundgreni (P.and M.) .................... | 44 13 8 4
107 Columnotheca cribrosa MARS. .. ................ 34 17 ‘ 16 ‘ 14
108 ‘ Taenioporina articulata VOIGT . ... .............. 7 2 | - 1
111 Systenostoma verticillata LEv. .. ................ 3 4 | 2 7
115 ; Psilosecos angustidens (LEV.) ................... | 3
5. Copenhagen.
Numbers of fragments in 10 g material from Hyttehusvej, 7 m., Sandy-limestone.
No. ‘ Species : K
70 ! Coscinoplenra angusia BERTHELSEN. « «xh 54 eves s oo s w635 baas b5 3 23
106 | Pachythecella lundgreni (PERGENS and MEUNIER) .................. 18
6. Herfolge.
Numbers of Bryozoan fragments in 10 g material.
Gd = Sample of Calcarenite, at a depth of 5.8 m.
Ge = - — Bryozoan Limestone taken at a depth of 6.75 m.
Gf= - - = - - —= - -7a5m.
No. | Species L Gd | Ge | of
‘ ‘ ‘
1| “Membranipora” hexagona (v. HAG.) ............... \ 15 3
2 = DFEASAOVIT DRSSP sis 5 s60ss s 505 3 a0 5 49 0 5 50 8 3 9840 5 1 ; .
3 — plicatelloides N.SP. .. ..ic.comvommssnmssmmes e 6 | 35 11
S | = sparsisping VOIGT::: vussswnivsswssmsssonss s 11 59 56
8 | — marssoniana VOIGT .. ........ooouunneeennnnn. . ‘ 35 46
12 \ Vincularia prismatica (v. HAG.). . . ...t ‘ 66 | 38 44
14 | Aplousina fulgora (BRYD.) . ssmminemcsvmessosssmmess ‘ 2 1
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Table 6 (Herfolge, continusd).

No. Species Gd Ge } Gf
15 || Aplonsing Gl D58l « s 5o % 5 won 5 5 @ 5 § 550 5 s b s waves § 3 4 ‘ 10
17 | Ellisina britannicg (BRYDL) s e s s mn s b v i amganmsss ! 1
18 Callopora mioriocera (MARS.), « i wu s siwsxnmm s smbeamnis 3
19 = pvigtlata (BRYDY. o s o556 mm s 0 wn s s g s s md 65 5es s . ‘ 1
22 —  {PTEIOrIIS NOIGT « 54 ¢ 3 5vsi 5 & i ¢ 5 His0ol ¥ Ao ¥ 6k £ 5 7 |
23, =~ GEUAINelld DRD; ::spresgemme s o0e 8 E e s 6 6 EHER S S | 3 | :
27 | Membraniporidra huckeana VOIGT . ................. | 1 ‘ 2
29 = RPN - mem o 8 o = 2 851 9 5 50 2 5 30t 8 3 o 4 5 0 5 8 1 33 13
30 | Pithodellly cinct (IVEARS:) w5 s s v s sps s 58w s s s s o o 8 3 17 11 120
31 — DUOIIALA NUSP. « - v v 2w v s minn s win 0w winn e tim s w s e s 13 | 8 g
32 | Amphiblestrum elegans faxensis (LEV.) .............. 1 ‘ 24 ‘ 12
32 — elegans (v. HAG.), tubular form ............... : | 15 | 17
33 Stamenocella pristis (LEV.Y ... « ¢ wiwiq o siors o o wiw 6 ngvs s wiw s s 2 11 3
34 = TIIAE NOUGT ¢ ¢ wica « sisis & 55 3 w58 5 § WHeHA & B35 53 Wiore o 1 1
35 | Frurionella daniensls DuSD: .o« a e « s o s wim e s wi o wiols 4 2 3
37 | Onychovella Doulsens TSPs: sive s wn s wies 35 wioes 5§50 ¥ wienk s i 12 2
38 = FNID BB v & e s et e 0w G RS  § D € 5.5 2 \ 1 .
39 ~  Rlongala LV « i vis s omm s 4mis 3 3mis 8 5 w5 ¥ wmve s 5506 8 ) 3 -
40 = COIHEHATIISD: 5o & st im0 0 « 53855 & 2055 3,59 5 25 10 ‘ 3
43 | Floridina voigii BASSLER « i scuv o s s s suois 04 6508 4w & a@in s 13 37 17
B4 | = OEdonel VOIBT oo e siws s st v s 5 § 5608 5 5/m9 5 : ‘ : ‘ 1
46 ‘ = Werlary (EBVRYr & pvss o tobrs § oot 35008 & 4505 58 50 48 S0 2 3 »
47 —  TPfOUOIAES TS cius s e o i b 59 5 5 $08 » 8564 5 B80S 1 | 45 8
48 = pulchelle (ICADE) .o cnis o wuwrs o wssrn s v s 48 3a 95 e 45 | 25 17
49 = (evipSeni DD s: b s s swin s g vmas s 5o 8 s o wstaes 29 ‘ 59 ‘ 7
51 —  EXOAATE (VIOTGHY 55 o8 2505 s a e o8 drm & aim o B0 | « U 5 ‘ .
52. | Micropora angulofa LBV, . .cn samassims 08 vy i s v s 1 | 4 10
53 —  CREGMCR WOTGT - 5 555 i e 3. s 5 Wise 78 GBS & Hume .8 5o - 2 | 2
56 | Semiescharinella complanata D’ORB.. ................ 6 ‘ 22 21
57 ~ pulchra (UL and BASSL.) s s s ey wms s wms & s . 1 ;
60 | Aechmella microstoma (MARS.) .. .. .vvvvinunnnnennn. 7 18 32
65 ' (Brydonella vulcani (BRYD.) : ;s s s s s s s s s sis 3 1 slie 1 i 21
66 | Linulites faxensis (BN v o vaie o v o assimm oo s o s s 1 7 ‘ 10
68 | Puncturiella scylptq (DPORBL) os s v s swnivss vw s smes vus 6 8 6
69 —  TEHEED (NFOTGE) 5. 055 o 30 Frse s oot 8 58 o8 58 o0 8 N 2 4
70 | Coscinopleura angusta BERTH. = .. «oicans o awivinieis 180 163 98
71 FPissurivella fissa CVOIGEY o 5w s 5ivsa 36w s bied 5 500m o | G 2
73 | Leptocheilopora laticostatl MsSP:. .o« v ¢ v o i oniss wsfe s : ] 1
76 | Pliophloea gluma LANG. s:5 5 v 5565 wm 6 95 v 85 51608 5 6iins § 5% 2 ‘ 2 2
78 = VInCRlarioldes VIOIGT oo s sty § Soim s ame s 4 22 | 30
79 w2 DRUNITECHL TUS:. 5. wissisun s 5ans 5 58N 41Kt s SR 9 BS0S 56 20 188 110
81 | Pelmatopora daniensis VOIGT . .. .................... ‘ 1 1
90 | Diacanthopora bispinosa LANG . .................... 6 8
91 ~  FELICUIGHR W8P v 5ais v sivioe s 3 ews e b 3o s sl o s5a &
95 | Anornithopora isolat@ A8P:. s cusviwesniw s vmay vewiis ; 1 ;
98 | Porina cylindrica NOIGT ... ........................ } 33 ‘ 2 | 9
99 ~  SaleBrosa NEARS vo tvgv s 35600 § 1t5ma8 e (0 543 00§ 4580 48 7 ; ‘ 1
100 | . Beisseling nobilis (BVY: o a5 o o 50506 b6 s o & 9 | 9 17
101 = 2elleporoldes NOIC s vuvss s sty 3 sas oo 45 8 | 28 | 2
102 | Beisselinopsis tubulifera n.sp.............ccooviivinn. . ” 1
103 = WONTGICTIDEY; 550 2 5 fve 5 Bs i des .5 Sa P 1E0 3 e 2 1 1
104 | Pachythecella anhaltina (VOIGT) ...........c.cvovun. 4 7 5
105 — " filiformis (D°ORB.) - ..o vooee e ‘ 2 | 3 .
106 = Jundgrent (P @il ML) s cw v am o admss onae s o5 39 | 37 36
107 | Columnotheca cribrosa MARS. .. ...........cccooun... | 64 121 49
108 | Taenioporina articulata VOIGT . ... ..., 9 7 5
110, | Ochetoselling areolata N.SP. .. vwos50 00 wsws s smans 1 2 | 1
111 Systenostoma verticillata LEV. . .. .......covvvviien.. 8 3 5
115 2 | 5

Psilosecos angustidens (LEV.) . vosivvininasiveenes o ‘
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Table 6 (continued).
7. Kiintholm.
Numbers of Bryozoan fragments in 10 g material.

Ha = Sample of glauconitic Limestone, Pit H, at a depth of 2.7 m.
Hb = - — Bryozoan Limestone, Pit H, at a depth of 3.1 m.

I = w e = - from the heaps of limestone beside the southernmost pit
No. “ Species ‘ Ha ‘ Hb 1
1 | “Membranipora’ hexagona (v. HAG.) ............... ‘ . 3
3 — plicatelloides n.sp. ........................... 2 5 11
5 = SPAUSISPINA VDU GT s 510 wwrves: s oot 0 5 oo s s v ac o 4 4 48
8 —  WHARSSORINE MOIGT s3ssm 5% 9580 4850 G958 88w 3 38 28
12 Vincularia prismatica (v. HAG.). .................... 21 130 104
13 | “Herperopora™ danica LARG i gy sows s 9pssvns awas s s | 2 2
14 | Aplousina fulgora (BRYD.) ......................... . | 2
15 I IO s 5w T PN B EE R S SRS AR E BT 5 1 12
16 ‘ Ellisina humiliata (BRYD.). . .. ..o . o 1
17 ‘ — britannica (BRYD:) cuvs « s v s mswees o v wses o 2 2 ‘ 3
18 | Callopora monocera (MARS.) ... covinivvinincnsiis : 5 1
19 | - insigilalon [BRBDY. ). vosos: won i o oo o e, o s sovtse i o . 1
22 —  Iyraeformis VOIGT 5« asswon & s a4 55 408 52885 04 | i | : 7.
23 — acuminella N.Sp........ ... ... .. . ak o 3
27 | Membraniporidra huckeana VOIGT . ................. ‘ . « | I6
28 — lacrymoporoides n.sp. ... i . 2 .
29 =  Eerenls CLBW 0 x s o v ow s s wowmmm s s s s eme s s . 1 14
30 | Pithodella cincta MARS. ...ooovronnnvnesvnnnosinsze 8 88 50
31 1 <= Bifoliata MiSP: v ws o voe v v oo s v sons smsms s s s s . . 6
32 Amphiblestrum elegans faxensis (LEV.) ............... : 2 -+
32 | = elegans (v. HAG.), tubular form ............... 9 74 49
33 | Srapenvrella prisvis (LB e s wveswns wws s varms o as 1 0 1 9 5
35 | Frurionella daniensis n.sp. ......................... . . 1
37 | Onychocella poulseni NSP: s« ssws s sossvsssvssss v ws -+ 5 7
38 Sl /1 1 K o R . 2 10
39 | = elongata LEV: oo oo oo sms s s s s srmws e o -+ 9 14
) S 07/ 7) 12 | 12 8 1 =) 2 \ 2
43 | Floridina voigti BASSLER «ocveov s sovvmams s s v omes s as 1 34
44 — bpydone] VOIS s« o5 355 48 b0 5800 s 5508 REEs 1 2 1 45
45 5t FPVEPIAE VRN . 5ot o s s oo e e 33 0 s o o 3 ’ 1
46 = FEREAI CEEVY sasn 55 5w 5% 8 40 5% WA 5 R ETEH & ¥ ¥ " 5 3
47 — trifolioides N.Sp. . ... ... 9 2 44
48 | = pulchella (KADE) . ovvvonsoooioi, 6 15 | 30
49 =~ ACVIHSETL T.8Pe v sr n o somm mmons s snin e momsgm s m o o mv ; 1| 3
51 = enCAVALD [NOTGE) s 1 o semsevrs: s vt e s s 4551 i s 35 ‘ £ . ‘ 18
52 | Micropora angulotg LEV: « cisissvnsmmemesssshrisish ‘ 3 11 20
53 = erratica (VOIGT) «. .« vovvuwencinenmnwonemmnss | 2 | 10| 3
54 — Hennigiant DSP: s s tsn s v aEis $53E B 5158 | ‘ : 6
56 | Semiescharinella complanata D’ORB.. ................ 3 66 16
57 — pulchra (ULR, and BASSE:) vownwnms s sssmssse y s 1
58 | Aechmella pindborgi n.Sp.............oooiieniionn.. | {1 1 19
59 = lqlistoma DisSPs « s i vow i s wev i wewa e s we s voes ‘ . . 6
60 —  microstoma (MARS.) ..ot ‘ 43 182 89
61 = BERTHES USP « v n s we s s & 0 e 16 | 93 37
64 | Gurgantaa parvicella (VOIGT) s:csssssmmsimvisssves 1 1 5
65 | Brydonella vulcani (BRYD.) .. ......... .. ... ........ 1 . 14
66 | Lunulites fasensiy (LB vs os o ass v s nam s smes s w6 " " 10
68 | Puncturiella sculpta (DORB.) ....................... 5 25 5
69 | = tenery TVGIGT) s smwssames v5es oy 5350 Es e 3@ . . 1
70 | Coscinopleura angusta BERTH. . ... .................. 53 95 217
72 | Membraniporella squamulosa (v. HAG.) . ............. . « 1
78 | Pliophloea vincularioides LANG ..................... 1 1 12 | 14

9 = Drinnieh] WSP: wwevs wsmwe o ww v s wsm v s s s 2 | 1| 9
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Table 6 (Klintholm, continued).

No. \ Species ' Ha | Hb | I
86 | Tricephalopora circumvallata (LEV.) ................. ] : .
91 |.Diacanthopora reticulal@ DisPic.u s v o s v s o wist 55 50 5« b ; : 2
93 | Anornithopora polygona VOIGT . .................... 5 1

95 = ISOTATQ DBD. s o nmrvios o s wths 2d s s s e g 5w s § 2 .
98 | Poring GyliRGIICH NOTGT suis s 5 i s 0 5e 3 d bm o s oo 2 & 505 5 5 50 1 9 8
99 = Salebrosa WEARS. ; « o aw w5 wvo s 8 s v o o 5 = g » ol o 5 o 1 7 34
100 | Beisseling mobilis (LB v o s win s s o655 5% 55 s o 8 18 5 5 s : 11 11
101 —  Celleporoldes VOIGT .. s avs v osmm s ok s s e 3 :
102 |.Beisselinopsis tubulifera NS « <o s oo s mns s we s 5 wis s s o p 3 1
103 = OB CBCADE) wu s o iiom s o s o s s s o & 5 620 5 5 v o 8 i y ’ 4
104 | Pachythecella anhaltina VOIGT. . . ................... 6 | 1 10
105 —  JULOrtES IDVORBL, 4 vssn £ 5 o € 30005 9 5550 5 5 35 & § 5008 8 5 308 " 1 1
106 = Tundgrent (P'and M) s :cavm o s s ams s 5ae = v « o oo 5 | 34 | 29
107 | Columnotheca cribrosa MARS. ... ...........c........ 24 60 | 60
108 | Taenioporina articulata VOIGT . .. .. ....c.vuvniunno.. 3 3 12
110 | Ochetoselling areBlatd TiEDL s v s 5w 5 5 s s 506 5 458 &5 69 1 : -+
111 Systenostoma verticillata TEV: o« soiv v wvvs o s ms oo ais o s e o 1 11
115 | .Psilosecos angustidens (IBVL) i« s s s s nore s b s v 1 s | 14
117 | Crassicellepor@ Vorgth Q.80 - o ws s s « miste i 8150 5 0 w0 o 8510 ‘ 1 3| 18

The T. abildgcardi zone. Presumably the greater part of the museum material
marked “Kagstrup” originates from this zone. As shown in Tables 6 and 7,
34 species were found in the sample from this locality, while the number of
species from Stevns amounts to 37. If to these are added the species only found
in the museum material and Membraniporidra gigantea (LEV.), which according
to the author occurs in the Bryozoan Limestone in Stevns, the number of
species known comes to 42 for Kagstrup and 50 for Stevns.

The dominant species in this zone are the four mentioned from the 7. odumi
zone and Pithodella cincta MARSS., Vincularia prismatica v. HAG., Floridina
fragilis n.sp., and Porina salebrosa MARSS.

The T. briinnichi zone. Within this zone there is a considerable difference
between Faxe and the other localities, viz. Kagstrup and Saltholm. As shown
in Table 7, the Kagstrup material includes 39 species. Dominant species are
Aechmella tenuis n.sp., Amphiblestrum elegans (v. HAG.), and Aechmella micro-
stoma (MARSS.).

In the samples of Bryozoan Limestone from Saltholm 41 species have been
found. The museum material, marked ‘“Bryozokalk, Saltholm”, furthermore
comprises 3 species, i.e. a total of 44 species. To these should perhaps be added
some of the 15 species which in the collection of Bryozoa in the Museum are
marked ‘‘Saltholm™ without indication of rock. Dominant forms are Aech-
mella microstoma MARSS., Aechmella tenuis n.sp., Pithodella cincta MARsS., and
Amphiblestrum elegans v. HAG.

In the stratigraphical test material from Faxe 82 species were found. From the
museum material another 18 species are known, and from the literature (VOIGT,
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1930, and LEVINSEN, 1925) the following 19 species, which were not found again
during the paleontological investigations: ‘““Membranipora” ravni VOIGT,
M. diluvii YoiGT, M. galeifera VOIGT, M. tecta VOIGT, M. briinnichi VOIGT,
Herpetopora faxensis VOIGT, Marssonopora catenularia VOIGT, Floridina piri-
formis NOIGT, Dimorphostylus tetrasticus VOIGT, Quadricellaria excavata
D’ORB., Auchenopora guttur LANG, Trilophopora trifida LANG, Beisselina seriata
MARSSON, and Membraniporidra gigantea (LEVINSEN), Membraniporella rapax
LEv., M. stylifera Lev., and Cribilina sparsiporis LEv. A total of 115 species of
Cheilostome Bryozoa is now known from Faxe. Between the museum material
and the stratigraphical material from the Danian there is a characteristic
difference, the museum material to a great extent including whole specimens or
fragments of macrofossils with encrusting Bryozoa, while these in the stra-
tigraphical material recede into the background in favour of the free zoarial
types. The museum material suggests that the encrusting forms play a greater
part than is actually the casc. This general evaluation especially proves justified
at Faxe, where the luxuriant benthonic fauna gave particularly favourabie
possibilities of fastening for Bryozoan larvae and suitable conditions of growth
to the encrusting forms. On this background it is natural that 31 of the 39 spe-
cies which are “absent” from the stratigraphical material should be encrusting.
The Cribrimorph Bryozoa, which, indeed, are mainly encrusting, had extremely
favourable conditions of growth at Faxe. 24 out of the 29 Cribrimorph Bryo-
zoan species known from the Danian deposits occur at Faxe.

The dominant forms in the Bryozoan Limestone of Faxe are Pithodella cincta
MARSSON, Aechmella microstoma MARSSON, Porina salebrosa MARSSON,
Columnotheca cribrosa MARSSON, and Pachythecella lundgreni PERG. and MEUN.
Presumably Membraniporidra inermis (LEv.), which is very common in the
museum material, should be added here.

The T. vexillifera zone.

1. The Sandy-limestone on Saltholm. From there 29 species are known, 27 of
which were found in the samples examined, while 2 species were known
from the museum material only. The number of species should probably
be supplemented by some of the 15 species found in the collection of
Bryozoa in the Mineralogical Museum which are marked ‘“‘Saltholm”
without indication of rock. Dominant forms are Coscinopleura angusta
BERTHELSEN, Aechmella microstoma MARSSON, Columnotheca cribrosa MARS-
SON, Amphiblestrum elegans V. HAG., Pithodella cincta MARSSON, and
Pachythecella lundgreni (PERGENS and MEUNIER).

2. Sandy-limestone from the Copenhagen area.

The sample examined from Hyttehusvej in Copenhagen contained 41
Cheilostome fragments only, distributed by 23 specimens on Coscinopleura
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Table 7. Survey of the percentage frequency of the dominant

— indicates that the species is present in the sample,

Ty Iz‘(f:gmi l Tyl. abildgaardi zone
mpecies | Kagstrup Stevns Kagstrup

‘ \ . E—
| Aa | La Lb Lc Ld Le Lf Ba
% | % % % % % %| %
41 | Floridina gothica D’ORB.................... 23 18 25 30 12 10 16 6
40 | Onychocella columella n.sp. . ............... 22 19 8 7 11 10 34 9
5 | Membranipora sparsispina VOIGT . .......... 16 ‘ 3 3 4 5 6 4 8
107 | Columnotheca cribrosa MARSS. . ............ 15 | 6 7 3 8 7 5 3
106 | Pachythecella lundgreni (P. and M.) ........ s |4 1 2 1 - - 3
30 | Pithodella cincta MARSS. . .................. - |1 6 710 6 9 7
12 | Vincularia prismatica (v. HAG.). .. .......... - r 8 i'd 8 9 8 2 5
S0 | Floriding [Pagilis B8P « wres s v wm o w s w5 8 15 12 17 8 4 24
99 | Porina salebrosa MARSS. . . ................. ‘ 1 2 2 13 28 9 2
32 ‘ Amphiblestrum elegans (v. HAG.) . .......... ¥ 3 #% 2 1 2 4
60 | Aechmella microstoma (MARSS.) ... .........| 1 2

61 | Aechpiella Teruls YIS v « s wwvn s = o < 55w 25 wems o 8 | : ;

70 | Coscinopleura angusta BERTH. . ... .......... | ; S =
79 | Pliophloea briinnichi n.sp............ Soemins] . R S
Percentage number | 81 |85 77 79 88 84 85| T3
Number of Cheilostome species ................. | 20 |29 29 30 33 30 28 \ 34

angusta BERTHELSEN and 18 on Pachythecella lundgreni (PERGENS and

MEuNIER). This material is of course too slight to serve as a basis of a

faunistic evaluation, which must be postponed until further material has

been examined. The composition of the museum material suggests that

such forms as Aplousina fulgora (BRYDONE), Beisselinopsis oblita (K ADE), and

Lunulites saltholmensis n.sp. also characterized the assemblage of Bryozoa.
3. The Bryozoan Limestone of Herfolge and Klintholm.

In the samples of Bryozoan Limestone from Herfolge 66 Cheilsostome
species were found, to which should be added 22 species known from the
museum material only and 3 species which by VOIGT are stated to occur at
Herfolge: Membranipora diluvii VOIGT, M. orbavicularia VoiGT, and Mem-
braniporidra gigantea (LEVINSEN), i. e. a total of 91 spezies.

According to the samples, which indeed are the only basis of evaluation
in the case of this locality, the fauna in the Bryozoan Limestone of Klint-
holm contains 70 species. Further investigations will probably raise the
number of species.

The dominant Herfolge species are Pliophloea briinnichi n.sp., Coscino-
pleura angusta BERTHELSEN, Columnotheca cribrosa MARSSON, and Pitho-
della cincta MARSSON, while the fauna at Klintholm is characterized by
Coscinopleura angusta BERTHELSEN, Aechmella microstoma (MARSSON), and
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species and the number of species in the test series A-M

but that the number of fragments is below | %.

Tyl. briinnichi zone | Tyl. vexillifera zone

Kagstrup l Faxe Saltholm Copenhagen Herfolge Klintholm
7 Ca Da Ma MibiMci ME E Fc i "F; 757 ‘ K | Gd  Ge (;fi a Ha Hb I -
|
% l %% AR R KR %% % % % % | % % %
2 9 - - - - - . . g g : . :
6 | I = = 1 31 - = =
8 6 6 6 2 . 1 2 302 2 5 6 1 - 4
1 3 1 5 4 28 6 6 15 9 . 9 10 5 9 6 5
4 10 11 9 5 7 5 ‘ 8 3 44 6 3 4 2 3 2
2 14 17 14 6 9 10 ‘ 7 12 7 ‘ 2 1 12 3 8 4
1 2 1 2 2 ‘ 1 2| 2z -~ | 9 3 5 8§ 12 8
7 3 1 - 4 - - - 4 " " y
1 4 5 9 8 45 | 1 3 6 - 8 2 4 - 1 3
19 3 5 4 6 | 7 11 10 12 - [+ = 3 3 3 7 4
18 13 8 8 5 - ‘ 23 16 ‘ 10 16 | 1 1 3 17 17 7
25 2 3 1 1 g 13 | 3 2 : - - 3 7 9 3
- Z 3 9 5 6 3 | 24 14 56 26 13 10 20 9 17
. ; 2 3015 11 I ~ 1
94 ; 72 62 67 48 73 7770 7717 8 70 | ) 7@77{ L9 5? 766 71 72 58
39 39 60 67 63 55 18 32 | 22 27 ‘ 2 45 59 57 40 47 68
Vincularia prismatica (v. HAG.). The large number of fragments of ““Mem-
branipora” selandica n.sp., Membraniporidra inermis (LEVINSEN), Beisselina
nobilis (LEVINSEN), and Beisselina celleporoides (VOIGT) in the museum ma-
terial suggests that these species, too, have contributed to characterizing
the Bryozoan fauna at Herfolge.
4. Calcarenite at Herfolge and glauconitic Bryozoan Limestone at Klintholm.

45 Cheilostome species have been shown to occur in the sample of
Calcarenite. By the paleontological examinations of the museum material
a further 13 species were found. Dominant forms are Coscinopleura angusta
BERTHELSEN, Vincularia prismatica (v. HAG.), Columnotheca cribrosa MARS-
SON, and Porina salebrosa MARSSON.,

The sample of glauconitic Bryozoan Limestone from Klintholm contained
40 species, of which Coscinopleura angusta BERTHELSEN, Aechmella micro-
stoma MARSSON, Columnotheca cribrosa MARSSON were those of the most
frequent occurrence.

The fauna in the two sediments (- and in the Sandy-limestone) can be
characterized as a “‘watered-down” fauna of Bryozoan Limestone composed
of the forms of the assemblage of Bryozoa of the underlying limestone
which were able to adapt themselves to the changed environmental condi-
tions.
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8. Biostratigraphical Evaluation.

Table 8 shows the biostratigraphical distribution of the species of Cheilostome
Bryozoa in the Danian. The table is prepared on the basis of the information
in Tables 1 and 6 about the distribution of the species within the museum
material and the stratigraphical material, respectively. In the table the species
are omitted which occur in all zones, besides the forms occurring with less than
5 specimens in the same locality.

Table 8. The stratigraphical distribution of the Cheilostome
Bryozoa in the Danian

+ = Stratigraphical material
— = Museum material

i é 5 §§ & T. briinnichi T. vexillifera
| Sg| S§8¢g | zone zone
‘ Q| N&%S
[55] ) Z o
’ a | 8§l .| 8|& 8 b=
No. Names of specics s 2|lss5|s S 2
g - AREIREIEN: B EE ERE
s - - O - I OEO@OE| & 23 2F =
218 1 5lz 8|2 ZRlEs RS Z RERE|E
Slc|uolalo|c|¥|585E5%5 & KE8x8| &
212988 % |202E<2| 8 [WREE|
i) = <D< E4d = <
| |w [ M | ¥ | | ¥ |b [N |[6d|0E|ba| O [TA|[TO| M
| \
36 | Onychocella gimense (BRYD.). . ... = a || ] .o '
41 | Floridina gothica (D’ORB.) ....... — |+ £ - ‘ +1| .
82 | Pachydera densa LANG ... .o....cu. [l = =] - =il
116 | Cellepora danienses VOIGT .......| g | S| =l il
42 | Floridina tubulosa Vo1GT ........ [ [ T T I o (R I ) : P
50 | Floridina fragilis n.sp............ ' sl = ‘ + [l =t ; e ‘ : 2
75 | Pliophloea sibcornuta n.sp. ...... l + |+ . afell <) . . |
114 | Cryptostomella pectinata n.sp.....| .| .| — l - -+ ] -] -
89 | Phractoporella cordiformis (LEv.) .| .| .| —| — —| =1 .- . 1
11 | Membranipora maxima LEv. . .. .. gl = = - ‘ |
26 | Allantopora stomatoporoides LANG . | . | . || - | . {
67 | Lunulites saltholmensis n.sp... .. .. s el ] =Bl <z = ==
6 | “Membranipora” johnstrupi n.sp. .| .| .| .| .| .| — | —| .| — = - ;
27 | Membraniporidra huckeana VOIGT. = == e d=] o
29 — inermis (LEV.)............. I + [+ .
31 | Pithodella bifoliata n.sp.......... B o = o [ [ o o
38 | Onychocella ravii N:SP.s s« v as 5 . . Wy, [ . ‘ + . =+
39 — elongata LEv. ............. . . . 4=+ - + |+ |+
43 | Floridina voigti BASSLER ......... ol = \ -+ =1 N
46 — scutata (LEV.) . ............ . l + | — ' e T e B e e e
48 |~ pulchella (KADE) .......... sl ol e ) e = ] A e e == A [
52 | Micropora angulata LEv. .. ... ... N N e RO : + | &+ |+
54 = hennigiana n.Sp. . ......cuu.. | = | + | . — e
59 | Aechmella latistoma n.sp......... A R e == . — +
61 =  tenuis N8P < s i cwmievaens . ‘ + + | + | . —+
62 | Hoplitaechmella smitti (HENNIG). ‘ ; } ; — el wil=] wl w
76 | Pliophloea gluma LANG. ......... | - . 4 . l + | +
77 — palea Li&NG: s wsssswssewnss - + | | —| d=1=1-
78 — vincularioides VOIGT . ...... o | e 1l ’ +| =] | A|F
88 | Haplocephalopora uniceps LANG . ‘ : = ‘ el wf — :
90 | Diacanthopora bispinosa LANG . . .| \ [ £ - | ‘ B =
92 | Anornithopora minuta VOIGT .. . .. | . ==l w] «| -
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l { E ” EE B T. briinnichi ’ T. vexillifera
Sg| S§¢g zone | zone
| |58| <88 | ‘
. = g ‘ o Z 1 2]
No. Names of species IZ ‘SQS‘ (SJEI E§2§2§‘§ 8%@ E
| |8 |2 |2 |, |&®|Q DEBRBEIE [2EIRE| 2
\ | & gfu\z a‘gg o ERESIES| Z (9298 B
1$1818 (5|88 85855 & HE25| &
| AN L R E
| Rz R M\H‘u‘mmmamﬁu‘:m:uz
T ] RETRRER
g3 ‘ Anornithopora polygona Voigt ... .| . ‘ A = 50 | = ol ‘
9 | — circulata 9.Sp.v vevsssn s vews ‘ ’ sl 2l sl =1 «| | =] =4=¥ ¢
95 ‘ — dsolatan.sp. .............. ‘ I o ‘ ‘ - -] . ‘ - ‘ ; ‘ s
100 | Beisselina nobilis (LEV.).......... I 2l ol e ‘ : U = O R e o B 4 e ol
101 —  celleporoides (VOIGT) .. .... N S ) +| s ||+ ‘Jr
102 | Beisselinopsis tubulifera n.sp. . .. .. ‘ " ‘ 3 ‘ . ‘ : ‘ } = " ‘ Sl 41|
112 | Systenostoma pontifera n.sp. ... .. al owl o efp=l=| =] =} =} — .|
115 | Psilosecos angustidens (LEV.) .. ... [ = " { . ‘ - ‘ -+ ‘ ‘ — | ] ‘ + ‘ +
117 | Crassicellopora voigti n.sp........ ‘ | L] | wlolf s =) s | — |
2 | “Membranipora’ hexagona ‘ ‘ ‘ | | ]
bredsdorffi WSy s swee s ‘ ‘ ; ‘ . ‘ . ‘ . ‘ o . o d ‘ ‘
4 — selandica n.sp. ............ o »f «f 2 & | =2} = l—|=]=1.
35 | Frurionella daniensisn.sp......... ; ‘ . ‘ : ‘ s | . ‘ , — | =1.
44 | Floridina brydonei VOIGT . ... .... B A [ <] = ‘ o ‘ ; ‘ ‘ o f S {7_
47 ~ trifolioides n.Sp. .. .o v vuis o8] =) [ % \ N |4 |—
49 — levinsenin.sp.............. o w| e S IS I AP e ‘+
51 —  excavata VOIGT . .......... ; R . ‘ 3 ‘ | . ‘ 3 J . ‘ I . } -+ J « [
79 | Pliophloea briinnichi n.sp......... s | - boef w [ . . . N [ QI 'R |+
109 | Diplotresis europaea n.sp.........| .| .| . .| gl =] s ‘ R ‘ ;
110 [ Ochetosellina areolata n.sp. ... ... y ‘ 1 ‘ ‘ @ ‘ " ‘ . o ‘ I R S

As appears from the table, the Bryozoa seem to be an excellent aid at the
biostratigraphical classification of the Danian. The species are naturally divided
into four groups, corresponding to the four Tylocidaris zones, and the strati-
graphical placing of the localitics on the basis of the occurrence of the Bryozoa
agrees with the cxperiences obtained through the study of the distribution of
other animal groups, — with one exception:

Saltholm. If on the basis of the Bryozoa alone the limestones on Saltholm
should be placed in the stratigraphical diagram, both Bryozoan Limestone
and Sandy-limestone should be referred to the T. briinnichi zone.
This deviation from the current view has made it necessary to discuss the
arguments which have been adduced in the documentation of the reference of
the Sandy-limestone to the 7. vexillifera zone. Such a revision has been made
in the last chapter of this work.

Species of the genus Floridina have proved to be particularly suitable as an
implement to be used at the biostratigraphical classification, because they,
apart from the difference in stratigraphical placing, in the case of most species
are of rather common occurrence and are easy to identify as regards species
(in contrast to e.g. the Cribrimorph species of Bryozoa). The stratigraphical
distribution of the Floridina species appears from the diagram Fig. 30.
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Species

T. odumi
zone

T. abildgaardi [
zone

T. briinnichi |
zone

T. vexillifera
zone

Flori

dina gothica (D'ORB.) . ..
tubulosa VOIGT. . ......
Jragilis DsP. coss owsiss
scutata (LEV.)
pulchella (KADE)
voigti BASSLER ........
brydonei VOIGT. ... ....
trifolioides n.sp. . ......
levinsenin.sp..........
excavata VOIGT i« so v

Fig. 30. Stratigraphical distribution of the Floridina species.




V. STRATIGRAPHICAL POSITION
OF THE SANDY-LIMESTONE ON SALTHOLM

The order of strata on Saltholm is known from pits on the north end of the
island and from wells. The pits have been water-logged for a number of years.
During a short draining of the northernmost pit in 1935 ROSENKRANTZ (1935,
p- 547) measured a section 6 m. in height, including at the bottom 2 m. Bryozoan
Limestone, above this a conglomerate with head-sized pebbles covered with
glauconite and embedded in a argillaceous groundmass, and at the top
alternating layers of calcareous sand and indurated Sandy-limestone.

The series of Sandy-limestone, as mentioned above, has so far been referred
to the Tylocidaris vexillifera zone. This placing is partly based on the faunal
relationship with the Sandy-limestone at Copenhagen, partly on features which
the locality has in common with Herfolge and Limhamn regarding the litho-
logical development.

1. Faunistic Arguments.

According to ROSENKRANTZ (1920, p. 49) the following forms are particularly
characteristic of the Sandy-limestone in the Copenhagen area: Graphularia
gronwalli BR. NIELSEN, Ditrupula schlotheimi ROSENKRANTZ, Crania posselti
ROSENKRANTZ, Crania tuberculata NILSSON (C. brattenburgicus SCHLOTHEIM in
CARLSSON 1958, p. 27), Argyrotheca scabricula V. KOENEN, Lima bisulcata
RAVN, Lima testis GRONWALL, Pecten sericeus GRONWALL, Plicatula ravni
ROSENKRANTZ, Modiola hauniensis ROSENKRANTZ, Scalpellum steenstrupi
BRr. NIELSEN, and Cestracion danicus ROSENKRANTZ. This list of fossils has later
been supplemented by Echinocorys obliquus RAVN (1927, p. 338), and Chat-
winothyris lens (NILSSON) (ROSENKRANTZ 1944 b, p. 448). The following ten of
these fourteen species have also been found in the Sandy-limestone on Saltholm
(ROSENKRANTZ and BRUNNICH NIELSEN (1926)): Graphularia gronwalli, Echino-
corys obliquus, Ditrupula schlotheimi, Crania posselti, Crania tuberculata,
Chatwinothyris lens, Argyrotheca scabricula, Pecten sericeus, Scalpellum
steenstrupi, and Cestracion danicus. On the occurrence of these species the
following remarks should be made:

Graphularia gronwalli according to BRUNNICH NIELSEN (1913, p. 8) also
occurs in the limestone at Faxe. The species is by @pum (1926, p. 224) char-
acterized as a form of silty bottom.

17
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Echinocorys obliquus is by BROTZEN (1959, p. 22) stated to occur in the
T. briinnichi zone in the limestone quarry of Limhamn.

Ditrupula schlotheimi according to BRUNNICH NIELSEN (1931, p. 95) is
connected with the facies of Sandy-limestone, whereas @pum (1926, p. 225)
characterizes it as a form of silty bottom.

Crania posselti according to BRUNNICH NIELSEN (1909, p. 149) also occurs
in the Bryozoan Limestone in Stevns.

Crania tuberculata especially seems to occur in deposits of Sandy-limestone,
where it is very common, while the variety fransversa is generally distributed
in Sandy-limestone as well as Bryozoan Limestone. In 9puM’s opinion (1926,
p. 225) C. tuberculata transversa as to its distribution is independent of depth,
while C. tuberculata seems to have preferred shallow water.

Argyrotheca scabricula according to BRUNNICH NIELSEN (1928, p. 223) also
occurs in the Bryozoan Limestone of Faxe.

Pecten sericeus has been found in Paleocene deposits of marl and greensand.
(GRONWALL and HARDER, 1907, p. 28).

Scalpellum steenstrupi is known from the Bryozoan Limestone of Faxe
(BRUNNICH NIELSEN 1912, p. 16). The species is characterized by @pum (1926,
p. 226) as a form occurring both in Coccolith-limestone, Sandy-limestone and
Bryozoan Limestone, but which hardly lived in very deep water.

Cestracion danicus has been found at Aggersborg (in Jutland) in Bryozoan
Limestone belonging to the Lower Danian (Opum 1926, p. 192).

Terebratula lens is still left. In East Denmark this species is known from the
Sandy-limestone in the Copenhagen area and on Saltholm, while in Jutland
it occurs in Coccolith-limestone belonging to the 7. vexillifera zone. To all
appearances the species thus would seem an excellent guiding fossil for this
zone; but apparently it does not occur in the 7. vexillifera zone at Herfolge,
neither in the Bryozoan Limestone nor in the Calcarenite. According to infor-
mation received from the specialist in Brachiopods Miss ULLA ASGAARD, the
other representatives of the genus Chatwinothyris (with the exception of Ch.
pseudocarnea and its subspecies) are characterized by only occurring in the
Coccolith-limestone, while species of the genus Gryphus mark the fauna of
Brachiopods in the Bryozoan Limestone. Against this background it cannot
be considered precluded that the distribution of Chatwinothyris lens is first of
all dictated by ecological factors.

If a conclusion is to be drawn on the basis of this discussion of the characte-
rizing species of Sandy-limestone, it must be that the apparent relationship
between the fauna in the Sandy-limestone on Saltholm and that of the Copen-
hagen area need not absolutely exist because the two assemblages have lived
at the same time. The correct explanation perhaps may be that the two as-
semblages developed at different times, but under uniform environmental
conditions.

In this connexion there might be reason to adduce a form more, viz. Tyloci-
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daris vexillifera SCHLUTER var. typica RAVN (1928, p. 32) (= T. pomifer herupen-
sis and T. pomifer vexillifera in WIND (1954, p. 483) and 7. herupensis in BROT-
ZEN (1959, p. 51)). Indeed, this species is a guiding fossil for the 7. vexillifera
zone and consequently also ought to occur in the Sandy-limestone on Saltholm.
However, there seems to be some confusion on this point. RAVN (1928, p. 34)
states that the collection in the Mineralogical Museum of spines of this form
amongst others contains 15 specimens from the Saltholm Limestone (= the
Sandy-limestone) on Saltholm, but that the great majority of spines in this
limestone (about 260 specimens) belong to Tyl briinnichi. Six T. briinnichi
spines from the Sandy-limestone on Saltholm are pictured in RAVN’s Plate IV.
BROTZEN (1959, p. 50) makes a reference to these pictures of 7. briinnichi spines
in RAVN, maintaining that the spines in question cannot originate from the
Sandy-limestone, but must have come from the underlying Bryozoan Limestone,
as this form ought not to occur in the Sandy-limestone. At the same time he
calls attention to the fact (p. 52) that in the Sandy-limestone at Ostratorp it is
possible to find spines of 7. briinnichi as well as T. herupensis. Furthermore, he
states (p. 31) that on Saltholm in the Sandy-limestone a few metres above
Middle Danian it is possible to collect spines of 7. herupensis which look like
spines of T. briinnichi, as they are of the same size as these and have corre-
sponding, slightly developed wings. Furthermore (according to BROTZEN), there
are transitional types between 7. briinnichi and T. herupensis in the Sandy-
limestone on Saltholm.

The typical T. vexillifera (T. herupensis) has not been found in the limestone
quarry at Limhamn. Spines of a type which WIND (1954, p. 483) has described
under the name of Tyl pomifer vexillifera are known from the limestone of
Klagshamn. This is a form which also occurs at Faxe and which in WIND’s
opinion is characteristic of the upper part of Middle Danian.

2. Lithological Arguments.

In the argumentation for the reference of the Sandy-limestone of Saltholm to
the 7. vexillifera zone especially the Conglomerate between Bryozoan Lime-
stone and Sandy-limestone has played a part, as this Conglomerate by ROSEN-
KRANTZ (1931, p. 139) was considered to be of the same age as the Conglome-
rates from Herfolge and Limhamn, because “‘the overlying layers contain the
same fauna in all the three localities.”

The Conglomerate on Saltholm is composed of pebbles which are often
covered with glauconite and in some cases are head-sized. The mass enclosing
the pebbles is often dark and argillaceous, and above the Conglomerate or in
places where this is not developed, there is a layer of clay 2 ecm. thick and in a
moist state quite black (ROSENKRANTZ, 1935, p. 548).

The Conglomerate above the Bryozoan Limestone at Herfolge has only

17
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been cursorily mentioned in reports of excursions and summaries of lectures
(Medd. Dansk Geol. Foren. 1924, p. 28, and ROSENKRANTZ 1931, p. 138). In
the section in the north wall of the quarry excavated in 1951 (see p. 33) the
Conglomerate was found at a depth of 5.94 m. to a depth of 6.28 m. and con-
sisted of slightly rounded, fist-sized clods of comparatively hard Bryozoan
Limestone in a groundmass of calcareous silt. Under the Conglomerate there
was a very silty Bryozoan Limestone with scattered flint nodules, and immedi-
ately above the Conglomerate there was a 4 mm. thick yellowish brown layer
of clay, which was superposed by a soft silty limestone. This rock, which during
the excavation was interpreted as Calcarenite, is in the stratigraphical material
represented by a sample from a depth of 5.80 m. The contents of Bryozoa in
this sample of limestone proved to be of approximately the same order of
magnitude as those in the underlying Bryozoan Limestone (see Table 3),
whereas the overlying layers of limestone contained very few Bryozoan frag-
ments. The sample in question is in the various diagrams characterized as
Calcarenite; but it is doubtful whether it should not rather be termed Bryozoan
Limestone containing silt. The reason why this has not been done is partly that
previous examinations of the locality tell against such an interpretation, partly
that there is no sediment-petrographical analysis of the sample available. If
such an examination proves to support my view, the consequence will be that
the lower margin of the Calcarenite is moved from a depth of 5.94 m. to some-
where between 5.00 and 5.80 m. below ground level, and that the Conglomerate
enters as part of the series of Bryozoan Limestone.

ROSENKRANTZ (1931, p. 138) states about the Conglomerate in the limestone
at Limhamn that in 1929 it was possible to observe a section in the north wall
of the quarry comprising at the bottom 15 m. Bryozoan Limestone and Coral-
reef Limestone with a cover of Coccolith-limestone. This series was discor-
dantly overlain by a 30-40 cm. thick Conglomerate consisting of pebbles up to
head-size, more or less phosphoritic and covered with glauconite, in a ground-
mass of calcareous sand. Above this there was 1-6 m. grey calcareous sand with
bands of flint, covered with glacial deposits. According to BROTZEN (1940, p. 17,
and 1959, p. 29) the Conglomerate in the south wall of the quarry has devel-
oped as a greenish argilliferous horizon with secondarily deposited fossils.

On the face of it there seems to be a greater similarity between the Conglome-
rates on Saltholm and at Limhamn than between these and the Conglomerate
at Herfolge. This difference is further stressed by a consideration of the strati-
graphical conditions. As mentioned above, the Conglomerate on Saltholm
rests on Bryozoan Limestone belonging to the T. briinnichi zone, as is also the
case at Limhamn. At Herfolge the Conglomerate is underlain by Bryozoan
Limestone belonging to the 7. vexillifera zone. If the Conglomerates in the
three localities should have been formed at the same time, it must be assumed
that there was a break in the sedimentation of longer duration on Saltholm
and at Limhamn than at Herfolge, and such a development at any rate does not
manifest itself in the case of the Bryozoa.
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The above-mentioned faunal relationship between Herfolge and Saltholm
comprises the following characterizing species: Ditrupula schlotheimi, Crania
posselti, Crania tuberculata, Argyrotheca scabricula, Scalpellum steenstrupi,
and Cestracion danicus. Under the faunistic considerations in the present
chapter an account of the conditions of distribution of these species has already
been given. Here it is only to be stressed that the species in question are either
known from localities belonging to Lower Danian deposits or their occurrence
is restricted to silty or sandy bottom.

The conglomerates must be characterized as intraformational regression
conglomerates (PETTUOHN 1949, p. 210, and HADDING 1927, pp. 148 and 159).
Such conglomerates as a rule are formed in shallow water (perhaps outside the
littoral zone) and mostly mark a break in the sedimentation of short duration.
A regression will give rise to changes in the ecological situation, which pre-
sumably will cause the benthonic fauna to seek an area where the environmental
conditions have not changed characters. If the subsequent transgression does
not re-create the original environs, the result will faunistically be that an animal
assemblage will be created which is composed of the species from the original
assemblage which are capable of adapting themselves to the changed ecological
conditions, — and a group of species which have better possibilities of develop-
ment in the new environs than in the original ones.

Such a development is reflected in conditions on Saltholm as well as those at
Herfolge. During the transgression, changes take place in both places as regards
conditions of the bottom, the depth, and the current, which, again, is of im-
portance for the temperature, supply of nourishment, etc. In the case of the
Bryozoa these changes cause that the number of species within the assem-
blage of Bryozoa is considerably reduced, presumably especially as the
changed bottom conditions decrease the possibilities of fastening to the larvae.
On the other hand such a form as Lunulites saltholmensis n.sp. seems to have
obtained better conditions of development because the larvae of this species
are capable of fastening on the sandy bottom. Similarly there must in other
animal groups in the changed environs be a “sorting-out” of the species into
“suitable” and ‘‘unsuitable” forms. The above-mentioned characterizing
species for the Sandy-limestone therefore need not occur in this deposit ““be-
cause their time has come” biostratigraphically. The explanation of their
presence perhaps may be that the changed ecological conditions just satisfy
their demands on environs, or, in other words, “‘the presence or absence of a
species is not only a function of time. Paleoenvironments may play a more im-
portant part in controlling the distribution of species™ (SORGENFREL, 1958, p. 18).

The conclusion of these considerations must be that in the geological litera-
ture on Saltholm there is no information available which decisively tells against
referring the Sandy-limestone on Saltholm to the 7. briinnichi zone.

My evaluation of the lithological development of the Danian appears from
Fig. 31. Future research will decide whether this assumption is true or whether
the interpretation previously advanced should stand.
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DANSK SAMMENDRAG

CHEILOSTOME BRYOZOER
I OSTDANMARKS DANIENAFLEJRINGER

I. Indledning.

I dette arbejde forelegges resultaterne af nogle undersegelser vedrorende de
cheilostome bryozoers pal@zontologi og udbredelse inden for Danienaflejrin-
gerne i Pstdanmark. Disse studier blev pabegyndt i 1950, og som udgangspunkt
valgtes materiale fra bryozokalken ved Herfolge. Mineralogisk Museums
fossilsamlinger fra denne lokalitet er meget omfangsrige, men valget var yder-
ligere motiveret i Herfolge-bryozoernes bevaringstilstand, som gjorde dem
serlig velegnet for palezontologiske undersogelser.

Det viste sig imidlertid at vere temmelig vanskeligt at artsbestemme en stor
del af kolonifragmenterne pa basis af den existerende bryozolitteratur, som
fortrinsvis bygger pa undersogelser af materiale fra Faxe og Danien-blokke i
kvarterlagene samt de senone aflejringer. Forklaringen herpa kunne veare, at
de facielle forhold ved Herfolge var anderledes end f. eks. ved Faxe, men man
kunne ogséa tenke sig den mulighed, at identifikationsvanskelighederne var et
udtryk for en forskel i de to naevnte lokaliteters stratigrafiske placering inden
for Danienet — eller sagt med andre ord, at bryozoerne var et egnet hjelpe-
middel i den stratigrafiske vurdering af Danienaflejringerne. LANG (1921-22)
og VoIGT (1930) har pavist denne dyregruppes anvendelighed inden for Senon-
stratigrafien, det var derfor en nerliggende tanke at foretage en tilsvarende
analyse af bryozoernes optraeden inden for Danienet.

I konsekvens heraf blev undersogelserne udvidet til at omfatte bryozomate-
riale fra en rakke andre forekomster, sdledes at alle Danienets zoner var
reprasenteret ved mindst to lokaliteter. P4 nedenstaende oversigt er vist zone-
inddelingen efter @pum (1926) og ROSENKRANTZ (1937), samt de lokaliteter,
hvorfra bryozomateriale blev udtaget.

De indledende stratigrafiske undersogelser byggede udelukkende pa museums-
materiale, idet der i Mineralogisk Museum findes en omfattende samling af
udsorterede bryozoer, indsamlede, undersogte og i nogen grad slegts-eller
artsbestemte af Dr. BRUNNICH NIELSEN. For at opna et mere ensartet og i strati-
grafisk henseende mere pélideligt sammenligningsgrundlag suppleredes dette
materiale senere med bryozomateriale fra kalkprover, indsamlet og behandlet
af forfatteren. Denne samling af bryozoer betegnes i det folgende som det
stratigrafiske materiale til adskillelse fra museumsmaterialet.



264

ROSENKRANTZ JpUM Lokaliteter
Saltholm
Tylocidaris vexillifera-zonen.............. Zone D Eaboalien
Herfolge
Yngre Danien Klintholm

Tylocidaris briinnichi-zonen .............. Zone C SR

Faxe
Tylocidaris abildgaardi-zonen. ............ Zone B Kagstrup
Zldre Danien  Tylocidaris edumi-zonen. ................ Stevns

Cerithiumkalk cos s samus waus s@ass ah s s €80 Zone A

II. Lokalitetsbeskrivelser.

Det geologiske kort, fig. 1 (side 12), viser beliggenheden af de undersogte
Danienlokaliteter, som i dette kapitel er beskrevet i folgende raekkefolge:
Stevns (side 11), Kagstrup (side 15), Thorslunde (side 19), Faxe (side 21),
Kobenhavn (side 25), Saltholm (side 29), Herfolge (side 32) og Klintholm (side
35). Kapitlet indledes med en oversigt over afhandlinger, som refererer @ldre
undersogelser (d.v.s. for 1908), og som bringer udforlige litteraturhenvisninger.

De enkelte lokaliteter behandles efter folgende retningslinier: Der indledes
med en kort anvisning pa lokalitetens beliggenhed, som sammen med det
ledsagende kortudsnit skulle gore det muligt — ogsé for udenlandske geologer —
at finde frem til lokaliteten. Dernast gives en fortegnelse over afhandlinger,
som specielt beskaftiger sig med den pageldende lokalitet. Den efterfolgende
karakteristik af lagserien bygger fortrinsvis pa n@vnte litteratur, suppleret med
egne iagttagelser. I et serligt underafsnit behandles dernzst lokalitetens bio-
stratigrafiske placering og som afslutning pa beskrivelsen af de enkelte lokali-
teter gores der rede for bryozomaterialets oprindelse.

Museumsmaterialet fra Stevns er market bryozokalk, Stevns eller Danien,
Stevns. Det stratigrafiske materiale omfatter 6 prever, som er udtaget i syd-
veggen 1 Boesdal kalkgrav; udtagningsstederne er afmerket med a-f pa
fig. 4 (side 16).

Museumsmaterialet fra Kagstrup barer betegnelsen bryozokalk, Kagstrup.
Det stratigrafiske materiale omfatter 3 prover udtaget henholdsvis i den nedre
del af ostvaggen (7. odumi-zonen), i nordvaeggen (7. abildgaardi-zonen) og i
den ovre del af vestvaeggen (7. briinnichi-zonen). Udtagningsstederne er angivet
pa fig. 6 (side 18) med A, B og C.

Fra Thorslunde foreligger der kun museumsmateriale, da kalkgraven ikke
mere er tilgengelig.

Med hensyn til Faxe er der ved undersogelserne anvendt museumsmateriale
mearket Faxe, samt bryozoer udsorteret af BRUNNICH NIELSEN fra prover, som
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denne i 1909 indsamlede i kalkgraven pa de pa fig. 13 (side 25) med I-XIII
afmearkede steder (BRUNNICH NIELSEN, 1911). Det stratigrafiske materiale om-
fatter en prove udtaget i gravens vestlige ende (Hvedeland); udtagningsstedet
er afmerket med Da pa fig. 9 (side 21). Endvidere fire prover fra gravens
nordvaeg (ved M pa fig. 9), udtaget henholdsvis 4 m, 7 m, 17 m, og 20 m under
terren.

Fra Kebenhavn er der undersogt bryozoer fra 4 lokaliteter, som pa kortud-
snittet fig. 14 (side 26) er afmarket som Sydhavnen, Sundkrogen, Svanemellen og
Hyttehusvej. Materialet fra Sydhavnen stammer fra to udgravninger, som blev
udfert i 1917-19 (fig. 15 og 16, side 27 og 28) og undersogt og beskrevet af
ROSENKRANTZ (1920). Bryozoerne fra Sundkrogen er udtaget af HARDER (1922),
som har sammenstillet sine iagttagelser i et skematisk profil, som er vist pa
fig. 17 (side 28); bryozomaterialet stammer fra det lerede gronsandslag over
gronsandskalken. Mellem Svanemeollen og Middelgrunden er der i kalklagene
udbygget en tunnel til bortledning af spildevand; professor ROSENKRANTZ har
velvilligst overladt mig bryozomateriale, market Svanemelleskakten, fra denne
lokalitet. Det stratigrafiske materiale stammer fra en prove af kalksandskalk
udtaget i 7 m dybde i en udgravning til en pumpestation pa Hyttehusvej;
lokaliteten er afmerket med K pa fig. 14.

Om materialet fra Saltholm kan felgende oplyses: I Mineralogisk Muse-
ums samlinger findes bryozomateriale mrk. 1) Saltholm (eller Saltholmen) og
2) bryozokalk, Saltholm. Det forstn@vnte materiale stammer sandsynligvis fra
de opgravede kalkdynger ved bruddet og ved havnemolen. Denne kalk hid-
horer efter ROSENKRANTZ’s opfattelse (1935) i overvejende grad fra lagene om-
kring greensen mellem bryozokalk og kalksand. Hertil ma ogsa henregnes de
bryozoarter, som er opfort i BRUNNICH NIELSEN's fossilliste (1926). I materiale-
fortegnelserne inden for de respektive artsbeskrivelser er dette bryozomateriale
betegnet som Saltholm, d.v.s. uden bjergartsangivelse. Bryozoerne fra bryozo-
kalken kan vere udtaget af den faststaende kalk ost for bruddet, men kan ogsd
stamme fra bryozokalkbrokker i dyngerne. Bryozomaterialet fra denne kategori
er betegnet bryozokalk, Saltholm, i artsbeskrivelserne.

I Mineralogisk Museum findes endvidere en mindre bryozosamling, mearket
General Madsens Skanse. Denne samling stammer fra et mindre, mere sydligt
beliggende brud i kalksandskalk (afmearket med X pa fig. 18, side 30). Bryozoer
fra denne forekomst figurerer i materialeoversigterne med betegnelsen kalk-
sandskalk, Saltholm.

Det stratigrafiske materiale er udtaget af proveserierne fra to kalkboringer,
som er udfort pd det nordlige Saltholm. Ved boring 1 (D.G.U. arkiv nr. 201.396
— afmarket med E pé fig. 18) traf man felgende lagserie:

Terrenhejde: 41 m.
0-0,3m Torv
0,3-5,1 m Vekslende lag af hard og bled bryozokalk
Fra denne boring er der undersogt en prove fra 5 m dybde.
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Boring 2 (D.G.U. arkiv nr. 201.402 — pa fig. 18 afmearket med F) blev fort
gennem folgende lagserie:
Terrenhejde: +1 m.

0- 0,2m Sandblandet muld
0,2-ca4 m Kalksandskalk
ca4-20,2 m Bryozokalk.

Fra denne serie er analyseret en bryozokalkpreve fra 6 m dybde (prove Fc)
og 2 prever af kalksandskalk (Fa og Fb) fra 2 og 3 m dybde.

Museumsmaterialet fra Herfolge er market bryozokalk eller craniakalk.
Det stratigrafiske materiale er udtaget i 1951 under rengravningen af et 2 m
bredt og ca. 8 m hejt profil i kalkgravens nordveag. Profilet, fig. 21 (side 34),
kan beskrives saledes:

Terrenkote: +22,5 m.
0-1,5 m Moraneler, hvis nederste del har karakter af lokalmorane,
sterkt opblandet med brudstykker af gruskalk, (kalkarenit).
1,5-5,94 m Gruskalk (kalkarenit), i vekslende banke af bled kalk og
hard kalksten, afbrudt af lag af flintknolde og pladeflint.
Kalkkornenes storrelse er aftagende ned igennem serien.
ved 5,94 m Lerlag, gulligt, ca. 4 mm tykt.
5,94-6,28 m Konglomerat, bestdende af handstore knolde af bryozokalk
i en grundmasse opbygget af gruskalk (kalkarenit).
6,28-6,73 m Overgangslag, bled kalk (bryozokalk?) med spredte flint-
knolde.
6,73-7,15 m  Bryozokalk, gullig slamholdig.
7,15-7,35 m Bryozokalk, gullig, med en del forsteninger.

Materialet omfatter 6 prover, udtaget i dybderne 2,15 m, 3,75 m, 4,65 m,
5,80 m, 6,75 m og 7,15 m.

Fra Klintholm forefindes der intet udsorteret museumsmateriale. Det
stratigrafiske materiale omfatter 3 prever, hvoraf de 2 er udtaget i vestveggen
i den storste af gravene (afmarket med H pa fig. 22, side 36). Fig. 23 pa samme
side viser et af TH. SORGENFREI i 1946 opmalt profil af denne veg, som nu er
bortgravet. Kalken er en gullig-hvid, slamholdig, bled bryozokalk, hvis everste
ca. 30 cm er brokket og ret steerkt impragneret med glaukonit. Kalken overlejres
af et 5-10 cm tykt paleocant bundkonglomerat, fortrinsvis opbygget af rullede
Tylocidaris-pigge i en merk, leret grundmasse. Den overste af de udtagne
prover reprasenterer den glaukonitrige zone (kote +3,5), medens den anden
prove (udtaget i kote +3,1) bestar af gullig-hvid bryozokalk. Preve 3, som
velvilligst er overladt mig af preparator Kr. Skov, stammer fra kalkdyngerne
ved den sydligste af gravene; udtagningsstedet er afmarket med I pa fig. 22.
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III. Paleontologi.
1. Klassifikation.

Den systematiske inddeling af det undersogte bryozomateriale folger — med
enkelte undtagelser — BASSLER’s klassifikation, sdledes som den er udformet i
Treatise on Invertebrate Paleontology, part G, Bryozoa (1953).

Det har vist sig umuligt at indordne en del “Membranipora”~former i
BASSLER’s system. BASSLER’s opdeling af Membranipora-arterne i 4 familier
(Membraniporidae, Electrinidae, Hincksinidae og Calloporidae) er baseret pa
recente arter; disse arter reprasenterer imidlertid kun resterne af en bryozo-
gruppe, der havde sin kulmination i Senonien. Indplaceringen af de kreta-
ciske Membranipora-arter i BASSLER’s system kan under disse betingelser ikke
undga at blive en skematisk og utilfredsstillende losning (jfr. Voigt, 1957). En
revision af Membranipora-gruppens systematik pa grundlag af senont bryozo-
materiale er hardt tiltrengt.

Danienets reprasentanter for denne gruppe er — i mangel af anden udvej —
henfort til slegten “Membranipora”, idet slegtsnavnet er sat i anforselstegn
for at markere den midlertidige losning.

2. Bemearkninger til artsbeskrivelserne.

Beskrivelserne er udarbejdet pa grundlag af bryozomateriale fra samlingerne
i Mineralogisk Museum i Kegbenhavn, idet dette materiales bevaringstilstand
har gjort det serlig velegnet til formalet. Tre af de behandlede arter (Floridina
fragilis n.sp., Semiescharinella pulchra CANU og BASSLER og Aechmella tenuis
n.sp.) blev forst opdaget ved undersegelserne af det stratigrafiske materiale.

For alle arters vedkommende er der udarbejdet en karakteristik, som med
hensyn til tidligere offentliggjorte arter bygger pa de publicerede oplysninger,
suppleret med egne iagttagelser; denne forholdsvis udferlige omtale er motiveret
med, at en stor del af de pageldende arter er publiceret i vanskeligt tilgengelige
tidsskrifter o. 1. Ud fra samme betragtning er alle behandlede arter afbildet pd
tavlerne bagest i bogen.

Malingerne, som ledsager artsbeskrivelserne, er foretaget saledes, at der af de
forskellige celletyper hos hver art savidt muligt er malt mindst 20 normale
celler pa forskellige kolonier fra alle de lokaliteter, hvor arten optrader. Disse
malinger er anvendt til at angive celletypernes variationsintervaller, og gennem-
snittet af disse veerdier er placeret i en serlig rubrik som middelverdier. Middel-
verdierne bygger saledes pa et temmelig spinkelt grundlag, set fra et statistisk
synspunkt, men deres opgave er kun at tjene som et hjelpemiddel ved sammen-
ligninger, dels af samme arts storrelsesforhold inden for de forskellige lokali-
teter, dels af arterne indbyrdes. Hvor der ved enkelte malinger kun er anfort
én verdi i rubrikken for variationsintervallet, og dette tal er gentaget som
middelvardi, markerer dette, at der ikke er konstateret variationer 1 malene
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hos de pageldende celletyper. Safremt rubrikken for middelverdier ikke er
udfyldt, er dette udtryk for, at der ikke har varet 20 celler til raddighed for
gennemsnitsberegninger.

Felgende forkortelser er anvendt:

Lz: lengde af zoocium hov: lengde af ovicell

Iz: bredde af zogcium lov: bredde af ovicell

ho: lengde af opesium Lav: l®ngde af avicularium

lo: bredde af opesium lav: bredde af avicularium

hr: lengde af orificium Lon: lengde af onychocellarium
Ir:  bredde af orificium lon: bredde af onychocellarium
ha: lengde af apertura Lv: lengde af vibraculum

la: bredde af apertura lv:  bredde af vibraculum

I rubrikken materiale er kun anfort det museumsmateriale, som har varet
inddraget i undersogelserne; denne bryozosamling er sorteret i arter og fore-
findes i Mineralogisk Museum i Kgbenhavn.

Bryozomaterialet fra de supplerende stratigrafiske undersogelser er ikke arts-
sorteret; antallet af fragmenter af de forskellige arter er opfort i tabel 6, side
243-250. Materialet beror i samlingerne pa Danmarks Geologiske Undersogelse,
Charlottenlund.

Hvad angar typer, opereres der i det paleontologiske afsnit med 3 typer:
Lectotyper, holotyper og paratyper. Lectotyperne er udvalgt blandt eksem-
plarerne i LEVINSEN’s samling af bryozoer som typer for de arter, som er op-
stillet af LEVINSEN. Dette materiale findes i Zoologisk Museum i Kebenhavn.
Holotyper og de supplerende paratyper er udvalgt blandt de undersogte kolo-
nier fra Mineralogisk Museums samlinger og forefindes i overensstemmelse
hermed i dette museums typesamling.

Angivelser af de enkelte arters udbredelse er baseret pa savel museumsmate-
riale som det stratigrafiske materiale.

3. Terminologi.

I det terminologiske afsnit forklares betydningen af en rakke specielle beteg-
nelser, som anvendes ved beskrivelsen af bryozoer.

4. Bibliografi.

I dette afsnit bringes en kronologisk ordnet oversigt over afhandlinger om-
handlende cheilostome Danienbryozoer i Danmark og Sverige samt i lose
blokke i Nordtyskland. For hver afhandling anferes de arter, som er beskrevet,
afbildet eller nevnt i det pageldende arbejde samt de gyldige artsnavne for
disse arter.
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5. Artsbeskrivelser.

I det systematiske afsnit, side 50-220, beskrives 117 cheilostome arter og under-
arter, hvoraf 42 ikke tidligere er blevet behandlet. Afsnittet slutter med en
tabellarisk oversigt over antallet af fragmenter af de beskrevne arter i museums-
materialet fra de undersogte lokaliteter (tabel 1, side 221).

IV. De stratigrafiske undersogelser.

1. Formal.

Som navnt i indledningen har hovedformalet med de supplerende stratigra-
fiske undersogelser veret at na frem til et mere palideligt sammenlignings-
grundlag gennem udtagelse af nye prover fra de udvalgte lokaliteter. Jeg har
derudover set det som min opgave dels at soge klarlagt, i hvilket omfang
bryozoerne har taget del i dannelsen af de forskellige kalkbjergarter dels for
at f& klarhed over sammensatningen af bryozoselskaberne inden for de enkelte
zoner af Danienet — under s@rlig hensyntagen til miljoforholdenes eventuelle
indflydelse.

2. Metode og resultater.

Til brug ved lesningen af disse opgaver blev der til indledning udtaget 18
prover fra Kagstrup, Faxe, Saltholm, Kebenhavn, Herfolge og Klintholm.
Dette materiale blev senere suppleret med 10 prover fra Stevns og Faxe. Ner-
mere oplysninger om udtagninsgsteder m.v. er meddelt ovenfor samt i afsnittet
med lokalitetsbeskrivelser (side 11-38) og 1 tabellerne 2 og 3.

De udtagne prover blev torret og vejet og derefter ved slemning og sigtning
opdelt i 3 fraktioner omfattende henholdsvis materiale mindre end 0,5 mm,
materiale mellem 0,5 og 1,5 mm samt materiale over 1,5 mm i kornsterrelse.
Disse fraktionsgrenser valgtes for at fa alle bryozofragmenterne samlet inden
for én fraktion, 0,5-1,5 mm. Efter vejning af materialet i de tre kategorier,
blev der af den bryozoholdige fraktion udtaget 10 g (- af de supplerende prover
fra Faxe og Stevns dog kun 5 g-), som udsorteredes i grupperne 1) cheilostome
bryozofragmenter, 2) cyclostome fragmenter, 3) andre forsteninger og 4) kalk-
og flintbrokker. Samtidig med sorteringsarbejdet blev der foretaget arts-
bestemmelse af de cheilostome kolonier, ligesom antallet af fragmenter inden
for de to bryozogrupper blev registreret. Efter fuldendt udsortering blev ma-
terialet i de fire grupper gjort til genstand for vejning.

Resultaterne af disse fraktionerings- og vejningsprocesser er indfert pa
tabellerne 2 og 3 (side 229 og 230), medens tabel 6 (side 243) viser antallet af
fragmenter af de forskellige cheilostome arter i de undersogte prover.
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3. Terminologiens udvikling.

De fleste danske og svenske afhandlinger, som beskeftiger sig med Danienet»
har som fallestraek, at de mangler et résumé pa engelsk. Det kan derfor vere
svert for udenlandske lesere at holde rede pa de forskellige kalkstensbeteg-
nelser. For at afhjelpe dette forhold bringes der i dette afsnit en kortfattet
oversigt over udviklingen i navngivningen af bjergarterne inden for Danien-
serien.

4. Karakteristik af Danienets kalkaflejringer.

I dette afsnit refereres danske og svenske afhandlinger, hvori kalksedimenternes
sammens&tning og opbygning er taget op til behandling.

5. Lithologisk vurdering.

Man har hidtil anset bryozofragmenter for at veere den dominerende bestanddel
af bryozokalken; analyseresultaterne (tabel 2-3) tyder imidlertid pa, at man
med denne antagelse har tillagt bryozoerne en for stor betydning. I ingen af de
undersggte prover har bryozoindholdet oversteget 40 %, og i de fleste af pro-
verne udger bryozoerne en betydelig mindre procentdel. Det kan vare vanske-
ligt at fa et klart indtryk af dette forhold ved betragtning af tabel 3, fordi det
varierende indhold af kalk- og flintbrokker i den bryozoholdige fraktion i nogen
grad tilslorer billedet. Man opnar et bedre vurderingsgrundlag, hvis man pa
basis af bryozofragmenternes vaegt i de enkelte 10 og 5 g prover udregner vegten
af kolonierne i udgangsmaterialets bryozoholdige fraktion og udtrykker denne
vaerdi som procentdel i udgangsmaterialets totalveegt. Resultaterne af disse
procentiske beregninger er sammenstillet i tabel 4 (side 233) og i grafisk form
pa fig. 28 (side 232).

Analyserne har ogsa afsloret et andet interessant forhold, idet det har vist sig,
at de cyclostome bryozoer i hgjere grad end de cheilostome former har med-
virket ved bjergartsdannelsen; dette kommer til udtryk, hvad enten man, som i
tabel 4 og fig. 28, leegger vaegtfordelingen til grund, eller lader antallet af bryozo-
fragmenter danne vurderingsgrundlaget; den sidste losning er vist i en sarlig
rubrik i tabel 3.

GUNNAR LARSEN (1961) har udfert en petrografisk undersogelse af nogle
kalkprover. Proveserien omfatter 1 prove af cerithiumkalken fra Stevns Klint
og 4 prover af bryozokalk, hvoraf de to stammer fra Herfolge (- fra 6,10 m og
7,15 m’s dybde), medens de to andre prover er udtaget ved Stevns og Faxe;
endvidere 1 prove af kalksandskalken fra Kebenhavn (Hyttehusvej) samt 2
prover af gruskalken (kalkarenitten) ved Herfolge (2,15 m og 5,00 m). Af disse
prover er der fremstillet tyndslib, som er blevet undersogt under polarisations-
mikroskop; der er bl. a. foretaget en udmaling af den relative hyppighed af
folgende komponentgrupper:

1. Kalkmatrix, d.v.s. kalkbestanddele, hvis kornsterrelse er mindre end 20 p.
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2. Uorganiske kalkkorn, d.v.s. kalkbestanddele, hvis kornsterrelse over-
stiger 20 p.

3. Kalkorganismer storre end 20 p.

Man kan pa grundlag af dette inddelingsprincip karakterisere de undersogte

prover siledes:

a. Bryozokalken fra Faxe og Stevns samt cerithiumkalken er sammensat
af ca. 1/3 kalkmatrix og 2/3 kalkorganismer.

b. Bryozokalken fra Herfolge bestér af 3/4 kalkmatrix og 1/4 kalkorganismer.

c. Kalksandskalken er opbygget af ca. 1/3 kalkmatrix og 1/4 uorganiske
kalkkorn, medens resten udgeres af kalkorganismer.

d. Gruskalken (Kalkarenitten) er kendetegnet ved et indhold af kalkmatrix
pa mindre end 109, og derudover lige m@&ngder uorganiske kalkkorn og
kalkorganismer.

LARSEN har endvidere undersogt kornsterrelsesfordelingen af materiale
storre end 20 p. Resultaterne af disse undersogelser er afbildet i grafisk form pa
fig. 29 (side 234). Efter hans opfattelse ma gruskalken (kalkarenitten) og kalk-
sandskalken karakteriseres som allochthone aflejringer, medens bryozokalken —
i alt fald i overvejende grad — er autochthon i sin oprindelse; cerithiumkalken
er sandsynligvis sammensat af savel autochthont som allochthont materiale.

Som vist pa tabel 2 er slamindholdet i bryozokalken ved Herfolge storre end
i bryozokalken fra Stevns; LARSEN har kunnet pavise, at slammaterialet i forst-
nevnte kalksten er det mest finkornede. Man ville umiddelbart af disse op-
lysninger drage den konklusion, at Herfolge-kalken ma vere afsat pa dybere
vand end kalken pa Stevns. Mod en sadan tolkning taler blandt andet forde-
lingen af de forskellige zoarietyper (se side 240) pé afgerende vis; der kan ikke
herske tvivl om, at det bryozoselskab, som har levet ved Herfolge, har udviklet
sig pa lavere vand end det tilsvarende faunaselskab ved Stevns. Man ma under
disse omstendigheder formode, at det finkornede kalkslam er dannet ved
kemisk udskillelse i de overste vandlag i havet, muligvis under medvirkning af
bakterier (jfr. TARR, 1925 og HADDING, 1933). Fra OUpum’s undersogelser af
kalkaflejringerne i Jylland (1926) er det kendt, at der her i yngre Danien skete
en tilsvarende forogelse i slamtilforslen — efter @pum’s opfattelse under ind-
flydelse af de to navnte faktorer.

Gruskalken ved Herfolge indeholder — at demme efter sigteanalyserne
(tabel 2) — kun 1-2 9, med en kornsterrelse over 1,5 mm; ifelge LARSEN’s under-
sogelser forekommer over 509, af materialet inden for intervallet 200-500 p.
Benavnelsen gruskalk ma under disse omstendigheder betegnes som i nogen
grad vildledende; det samme gelder udtrykket kalcirudit, som BERGGREN an-
vender (1960), idet ogsa dette navn refererer til en grovkornet bjergart. Efter
min mening er benavnelsen kalkarenit den bedste erstatning for gruskalk (jft.
SORGENFREL, 1957). TROELSEN (1957) og BERGGREN (1960, p. 188) bruger kal-
karenit i stedet for kalksandskalk. Betegnelsen kalksandskalk har imidlertid
efterhanden vundet indpas i den skandinaviske, geologiske litteratur, hvorfor
jeg ikke finder anledning til at foretage en @ndring. Man ber imidlertid gennem
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petrografiske undersogelser soge klarlagt, om bena@vnelsen kalksandskalk
eventuelt dekker over flere bjergarter, specielt om kalken pa Saltholm, som jo
tidligere (af RorbAM m. fl.) betegnedes som Coccolithkalk, er identisk med
kalken i Kebenhavnsomridet (RORDAM’s foraminiferkalk); bryozoindholdet i
kalken péa Saltholm synes at vare storre end i kalksandskalken under Koben-
havn.

6. Palzoekologisk vurdering.

I dette afsnit gennemgds de miljofaktorer, som skonnes at have haft indflydelse
pa Danienbryozoernes udbredelse. Dette sken er fortrinsvis baseret pa til-
svarende undersogelser af de recente bryozoers levevilkdr, men desverre har
man ikke hidtil vist denne dyregruppes okologi s@rlig megen opmeerksomhed
(jfr. DUNCAN, 1957 og OSBURN, 1957).

Det er under disse omste@ndigheder begraenset hvor vidtgdende slutninger
man kan tillade sig at drage med hensyn til miljeforholdene i det Danien-hav,
hvori bryozoerne har levet.

Bundforhold. Den vigtigste foruds@tning for dannelsen af en bryozokoloni
er, at bundforholdene gor det muligt for bryozolarverne efter det frie stadium
at festne sig til bunden eller faste genstande pa denne og pabegynde koloni-
udviklingen. Den optimale biotop har et uroligt bundrelief, en veludviklet
algevaekst og/eller en rig benthogen makrofauna; som eksempel pa en sadan
ideel vokseplads kan navnes koralbanken ved Faxe. En mudret eller sandet
bund byder ikke bryozolarverne de nedvendige fasth@ftningsmuligheder, og
man skal sikkert her soge forklaringen pd, at hverken cerithiumkalken eller
kalkarenitten indeholder bryozofragmenter i n@vnevardigt antal, samt at
faunaen i kalksandskalken er praget af individ- og artsfattigdom.

Dybdeforhold. Dette underafsnit indledes med en kronologisk ordnet over-
sigt over danske og svenske geologers vurdering af dybdeforholdene i det hav,
hvori de forskellige danienbjergarter er afsat. Dernast anfores efter OSBURN
(1957) og MARcus (1921) nogle generelle betragtninger vedrerende de recente
bryozoers udbredelse i relation til havdybde. To afhandlinger af StAcH (1936
og 1937) behandles mere indgaende. Ved at undersoge zoarieformerne hos de
cheilostome bryozoer har STAcH kunnet adskille 9 zoarietyper. Han har end-
videre kunnet pavise en tydelig forbindelse mellem de enkelte typer og deres
milje, specielt med hensyn til de bathymetriske forhold.

StAcH fordeler de ni typer i to grupper:

A. Stabile former B. Ustabile former
1. Petraliform 7. Membraniform
Reteporiform 8. Vinculariform

Cellariform 9. Eschariform

Catenicelliform
Flustriform
Lunulitiform

2
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De stabile zoarieformers udbredelse er begraenset til bestemt voksepladser
med underlagets natur som den adskillende faktor. Den “‘ustabile” gruppes
reprasentanter er i stand til at tilpasse zoarieformen efter miljoet, specielt
havdybden og vandbevagelsens styrke.

Typerne 1-5 er littorale former og mangler fuldstendig i Danienet aflejringer.
De ovrige typer karakteriserer STACH saledes:

6. Lunulitiform. Skalformede zoarier med zogcieabningerne pa skalens
yderside. Denne type er knyttet til et miljo med sandet bund og sterk strem.
Mindste dybde ca. 35 m.

7. Membraniform. Eenlagede incrusterende zoarier, som fortrinsvis fore-
kommer i de littorale og sublittorale zoner.

8. Vinculariform. Kolonien er opbygget af stive, subcylindriske grene uden
leddeling. Denne type er tilpasset livet i dybt eller beskyttet vand uden belge-
bevagelse og stromvirksomhed.

9. Eschariform. Zoarierne er hos denne type udformet som bilaminare,
oftest kraftige stammer. Denne form er knyttet til den sublittorale zone pa
mindst 20 m vand.

Den lunulitiforme type er kun reprasenteret ved en enkelt art i Danienet,
Lunulites saltholmensis n.sp., som fortrinsvis forekommer i kalksandskalk, hvor
den dog er temmelig sjelden.

Det bliver sdledes den ustabile gruppes reprasentanter, de membraniforme,
vinculariforme og eschariforme zoarietyper, som praeger Danienet. Den
procentiske fordeling af disse former i de undersegte prover er vist pa tabel 5,
side 240. Det vil at dette skema fremga, at den eschariforme type mangler
nesten fuldstendigt i @ldre Danien, medens den spiller en mere betydende
rolle i yngre Danien — et vidnesbyrd om, at havdybden har vearet storst under
aflejringen af @ldre bryozokalk. I de to everste prover fra Herfolge, i proven af
kalksandskalk fra Kebenhavn samt i den nederste prove fra nordvaeggen i
Faxe kalkbrud dominerer den eschariforme type over den vinculariforme,
hvilket antagelig er et udtryk for, at de kalkbjergarter, som disse prover re-
prasenterer, er afsat pa forholdsvis lavt vand.

Ogsé inden for Danienets bryozoer kendes eksempler pa forskellige zoarie-
typer hos samme art. Hos Pachythecella anhaltina VOIGT (Tavle 25, fig. 1-3) er
kolonierne i Stevns-Kagstrupmaterialet vinculariforme, zoarierne fra Faxe og
Thorslunde er eschariforme, medens fragmenterne fra Herfolge har “flabelli-
forme™ zoarier; tilsvarende er kolonierne fra Stevns af Puncturiella sculpta
D’ORB. vinculariforme, medens eksemplarerne fra Herfolge er “flabelliforme”
(tavle 17, fig. 1-2). Den “flabelliforme” type markerer sandsynligvis en mindre
vanddybde end den eschariforme.

Den maximale dybde i Danienhavet har muligvis veret 100-150 m. Herpa
tyder de talrige fragmenter af Mecynoecia proboscidea M. EDW. i materialet
fra edumi-zonen; denne art foreckommer ifelge VoIiGT (1925) i nutidens have
pd 80-150 m dybde.



274

Temperaturforhold. Bryozoerne synes at vere temmelig tolerante med hen-
syn til temperaturvariationer og har derfor ikke kunnet bidrage til losningen
af sporgsmalet om Danienhavets temperaturforhold. Da forskellige forfattere
har veret inde pa dette problem, er deres synspunkter medtaget i en kort
oversigt.

Man kan heller ikke pa grundlag af Danien bryozoernes udbredelse drage
nogen slutninger med hensyn til stremforhold og saltindhold i Danienhavet.
Der har tidligere i den geologiske litteratur varet en del diskussion om tilstede-
verelsen af en havstrom i Danientiden, hvorfor de forskellige synspunkter
kort er refereret.

Malinger. Som et led i undersegelserne er ogsa cellernes storrelse taget op til
vurdering, ud fra ensket om at klarlegge eventuelle variationer i méalene hos
de arter, som forekommer enten 1) i bdde Senonienct og Danienet eller 2) i savel
@ldre som yngre Danien. Det senone materiale er desvaerre temmelig spinkelt
og omfatter udelukkende eksemplarer fra skrivekridtet pa Mon.

Zoariebredden hos de vinculariforme og eschariforme kolonier er under-
kastet en del variation. En sammenligning af stammebredderne hos de arter,
som optrader i savel Senonien som Danien, viser, at zoariebredden er mindre
hos de senone eksemplarer af “Membranipora” marssoniana VOIGT og Pitho-
della cincta MARSSON end hos Danien-eksemplarer af disse arter, medens det
omvendte forhold findes hos Porina salebrosa MARSSON. Hvis man sammenligner
zoariebredden hos de arter, som optraeder i alle Danienets zoner, kan man som
hovedregel sige, at eksemplarerne fra Herfolge har den storste stammebredde,
medens de spinkleste stammer findes blandt materialet fra Kagstrup. En und-
tagelse fra denne regel danner en gruppe af arter — hvortil bl. a. herer Cosci-
nopleura angusta BERTHELSEN og Beisselinopsis oblita KADE —som i kalksands-
kalken har udviklet s@rlig kraftige stammer. VOIGT (1956) har kunnet pavise
en tilsvarende udvikling hos former i kalksandskalken ved Voldum i Jylland;
efter hans opfattelse er de grove stammer et udtryk for serlig gunstige leve-
vilkar; jeg vil dog snarere tro, at miljeforholdene under aflejringen af kalk-
sandskalken, specielt en foreget vandbevagelse, har nedvendiggjort dannelsen
af kraftigere stammer.

En sammenligning af zogcie-l&ngden hos arter, som optraeder bade i Seno-
nienet og Danienet, viser at zoecielengden i reglen er storst hos de senone
eksemplarer. Blandt de arter, der kun findes i Danienet, er der udfert malinger
pa 56 arter, som forekommer pd mere end én lokalitet; af disse havde 11 arter
stabile mal, medens der for de resterende arters vedkommende kunne vere ret
store variationer med hensyn til malene pa de forskellige celletyper og dbninger.
Som hovedregel kan man af dette talmateriale udlede, at celler og abninger er
storst hos eksemplarerne fra Yngre Danien; en undersogelse af 16 “gennem-
gaende” arter gav saledes folgende resultater:
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Lengste zoocier : Korteste zoocier:

Herfolge ........ 7 arter Kagstrup-Stevns. .. 6 arter

Herfolge-Faxe ... 3 - Stevns-Faxe....... 3 -

BEaX. v avearasus 4 - Stevns-Herfolge.... 1 -

Faxe-Stevns .. ... I - ) 25 ¢ TR 1 -

STEVHE «smensnins I - Saltholm.......... 1 -
Faxe-Herfolge . . . .. 1 -
Betfolge . o omoien 3 -

Der synes saledes at vere en tendens til forogelse af storrelsen af celler og
abninger med aftagende vanddybde.

7. Faunistisk vurdering.

Som tidligere navnt har de stratigrafiske undersogelser ogsd omfattet arts-
bestemmelse af de cheilostome bryozofragmenter i de udtagne prever samt
registrering af antallet af kolonier af de paviste arter. Resultaterne af dette
afsnit af den stratigrafiske analyse er sammenstillet i tabel 6.

Det naste skridt har veret at finde frem til lokaliteternes og bio-zonernes
karakterformer. For at fa dette sporgsmal belyst er der for hver art udregnet
fragmentantallets procentiske andel i det samlede fragmentantal. I tabel 7 (side
252) er samlet de dominerende arter, d.v.s. de former, som i én af de undersogte
prover har udgjort mindst 109, af det totale antal af cheilostome kolonier i
proven. Pa skemaet er endvidere anfort antallet af cheilostome arter i preverne.

De dominerende arter fordeler sig saledes:

Tyl. odumi-zonen:

Floridina gothica (D’ORB.)
Onychocella columella n.sp.
Membranipora sparsispina VOIGT
Columnotheca cribrosa MARSSON

Tyl. abildgdrdi-zonen :

Floridina gothica (D’ORB.)
Onychocella columella n.sp.
Membranipora sparsispina VOIGT
Columnotheca cribrosa MARSSON
Pithodella cincta MARSSON
Vincularia prismatica (v. HAG.)
Floridina fragilis n.sp.

Porina salebrosa MARSSON

Tyl. briinnichi-zonen:

Kagstrup Amphiblestrum elegans (v. HAG.)
Aechmella tenuis n.sp.
—  microstoma (MARSSON)
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Saltholm Amphiblestrum elegans (v. HAG.)
Aechmella tenuis n.sp.
—  microstoma (MARSSON)
Pithodella cincta MARSSON

Faxe Aechmella microstoma (MARSSON)
Pithodella cincta MARSSON
Porina salebrosa MARSSON
Columnotheca cribrosa MARSSON
Pachythecella lundgreni (PERG. og MEUN.)

Tyl. vexillifera-zonen:

Saltholm Coscinopleura angusta BERTHELSEN
Aechmella microstoma (MARSSON)
Columnotheca cribrosa MARSSON
Amphiblestrum elegans (V. HAG.)
Pithodella cincta MARSSON
Pachythecella lundgreni (PERG. og MEUN.)

Keobenhavn Coscinopleura angusta BERTHELSEN
Pachythecella lundgreni (PERG. 0g MEUN.)

Herfolge Phiophloea briinnichi n.sp.

(Bryozokalk) Coscinopleura angusta BERTHELSEN
Aechmella microstoma (MARSSON)
Vincularia prismatica (V. HAG.)

Herfolge Coscinopleura angusta BERTHELSEN

(Kalkarenit) Vincularia prismatica (v. HAG.)
Columnotheca cribrosa MARSSON
Porina salebrosa MARSSON

Klintholm Coscinopleura angusta BERTHELSEN
(Bryozokalk) Aechmella microstoma (MARSSON)
Vincularia prismatica (v. HAG.)

Klintholm Coscinopleura angusta BERTHELSEN
(Glaukonit-zone) Aechmella microstoma (MARSSON)
Columnotheca cribrosa MARSSON

8. Biostratigrafisk vurdering.

Tabel 8 (side 254) viser den biostratigrafiske udbredelse af Danienets cheilo-
stome bryozoarter. Skemaet er udarbejdet pa grundlag af oplysningerne i
tabellerne 1 og 6 om arternes fordeling inden for henholdsvis museums-
materialet og det stratigrafiske materiale. I tabellen er udeladt de arter, som
optraeder i alle zoner, samt de former, som forekommer i mindre end 5 eksem-
plarer pd samme lokalitet.

Som det fremgar af skemaet synes bryozoerne at veere et udmarket hjelpe-
middel ved den biostratigrafiske inddeling af Danienet. Arterne fordeler sig
naturligt i fire grupper, svarende til de fire Tylocidaris-zoner, og den strati-
grafiske placering af lokaliteterne pa grundlag af bryozoernes forekomst
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stemmer overens med de erfaringer, som er indvundet gennem studiet af andre
dyregruppers udbredelse — med én undtagelse:
Saltholm. Hvis man pa grundlag af bryozoerne alene skulle placere kalken
pa Saltholm i det stratigrafiske skema, mdtte savel bryozokalk som kalk-
sandskalk henfores til T. briinnichi-zonen.
Denne afvigelse fra den geeldende opfattelse har gjort det nedvendigt at gennem-
ga de argumenter, som har varet bragt i anvendelse i dokumentationen for
kalksandskalkens henforing til 7. vexillifera-zonen. En sadan revision er fore-
taget i afhandlingens sidste kapitel.

Det har vist sig, at arter af slegten Floridina er serligt velegnede som redskab
ved den biostratigrafiske zoneinddeling, fordi de — udover forskellen i den
stratigrafiske placering — for de fleste arters vedkommende er temmelig alminde-
ligt forekommende og lette at artsbestemme (- i modsetning til f. ex. de cribri-
morfe bryozoarter). Pa fig. 32 er vist Floridina-arternes stratigrafiske ud-
bredelse.

T. odumi T, abildgaardi T. briinnichi T. vexillifera

Species
zone zone zone | zone

Floridina gothica (D°ORB.) .. ‘
— tubulosa VOIGT. .......

Jragilis DSD: cus s senes

scutata (LEV.) ........

pulchella (KADE) ......

voigti BASSLER ........

brydonei VOIGT. . ......

LT L1 31

trifolioides n.sp........
levinseni DSP: .. on e ws
excavata VOIGT ... ...

Fig. 32. Floridina-arternes stratigrafiske udbredelse.

V. Den stratigrafiske placering af kalksandskalken
pa Saltholm.

Lagserien pa Saltholm er kendt fra kalkbrud pa eens nordende samt fra
boringer. Kalkbruddene har veret vandfyldte gennem en arrekke; under en
kortvarig terlegning i 1935 af den nordligste kalkgrav opmalte ROSENKRANTZ
(1935) et 6 m hojt profil, omfattende nederst 2 m bryozokalk, herover et kon-
glomerat med glaukonitbekladte hovedstore rullesten i en leret grundmasse og
overst vekslende lag af kalksand og herdnet kalksandskalk.

Kalksandsserien har — som foran navnt — hidtil veret henfort til 7y/. vexilli-
fera-zonen. Denne placering er dels baseret pa et faunafellesskab med kalk-
sandskalken ved Kebenhavn, dels pa fellestrek med Herfolge og Limhamn med
hensyn til den lithologiske udvikling.

18
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1. Faunistiske argumenter.

Ifolge ROSENKRANTZ (1920) er folgende arter karakteristiske for kalksands-
kalken i Kebenhavns-omradet: Graphularia gronwalli BR. NIELSEN, Ditrupula
schlotheimi ROSENKRANTZ, Crania posselti ROSENKRANTZ, Crania tuberculata
NiLssoN (C. brattenburgicus SCHLOTHEIM hos CARLSSON, 1958), Argyrotheca
scabricula V. KOENEN, Lima bisulcata RAVN, Lima testis GRONWALL, Pecten
sericeus GRONWALL, Plicatula ravni ROSENKRANTZ, Modiola hauniensis ROSEN-
KRANTZ, Scalpellum steenstrupi BR. NIELSEN og Cestracion danicus ROSEN-
KRANTZ. Denne faunaliste er senere blevet suppleret med Echinocorys obliquus
RAVN (1927) og Chatwinothyris lens (NILsSON) (ROSENKRANTZ 1944). Af disse
fjorten arter er folgende ti ogsd fundet i kalksandskalken pid Saltholm
(ROSENKRANTZ og BRUNNICH NIELSEN (1926)): Graphularia gronwalli, Echino-
corys obliquus, Ditrupula schlotheimi, Crania posselti, Crania tuberculata,
Chatwinothyris lens, Argyrotheca scabricula, Pecten sericeus, Scalpellum steen-
strupi og Cestracion danicus.

Hvis man nu pa grundlag af litteraturangivelser gennemgar disse ti arters
forekomst inden for Danienet (se side 257-259), viser det sig, at de pageldende
arter enten kendes fra andre Danien-zoner eller i deres udbredelse er begranset
til slam eller sandbund. Det tilsyneladende fellesskab, som bestar mellem fau-
naen i kalksandskalken pa Saltholm og i Kebenhavnsomradet, behever derfor
ikke absolut at eksistere, fordi de to faunaselskaber har levet pa samme tid.
Den rigtige forklaring kan muligvis vere, at de to selskaber er udviklede til
forskellig tid, men under ensartede miljeforhold.

Tylocidaris vexillifera Schliiter f. typica RAVN (1928) (= T. pomifer herupensis
og T. pomifer vexillifera hos WIND (1954) og T'. herupensis hos BROTZEN (1959))
erledefossil for 7. vexillifera-zonen og skulle i konsekvens heraf ogsa forekomme i
kalksandskalken pa Saltholm; der synes imidlertid at herske nogen uklarhed
pa dette punkt. RAVN (1928) oplyser, at Mineralogisk Museums samling af
pigge af denne form bl. a. omfatter 15 eksemplarer fra saltholmskalken (= kalk-
sandskalken) pa Saltholm, men at det langt overvejende antal pigge i denne
kalksten (ca. 260 eksemplarer) tilherer 7yl briinnichi. Seks T. briinnichi-pigge fra
kalksandskalken pa Saltholm er afbildet pa RAVN’s tavle IV. BROTZEN (1959,
p. 50) refererer til disse afbildninger hos RAVN, idet han gor geldende, at de
pagzldende pigge ikke kan stamme fra kalksandskalken, men mé hidrere fra
den underliggende bryozokalk, idet denne form ikke ber forekomme i kalk-
sandskalken. Imidlertid gor han samtidig opmarksom pa (p. 52), at man i
kalksandskalken ved Ostratorp kan finde pigge af savel 7. briinnichi som
T. herupensis. Endvidere oplyser han (p. 31), at man pa Saltholm i kalksands-
kalken nogle fa meter over Mellem-Danien kan indsamle pigge af 7. herupensis,
som ligner 7. briinnichi-pigge, idet de har samme storrelse som disse og til-
svarende, svagt udviklede vinger ; desuden forekommer der i kalksandskalken pa
Saltholm (ifelge BROTZEN) transitionstyper mellem 7. briinnichi og T. herupensis.
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Den typiske T. vexillifera (T. herupensis) er ikke fundet i kalkbruddet ved
Limhamn; fra kalken ved Klagshamn kendes pigge af en type, som WIND har
beskrevet under navnet Tyl. pomifer vexillifera (1954) — en form, som ogsa fore-
kommer ved Faxe, og som efter WIND’s opfattelse er karakteristisk for den ovre
del af Mellem-Danien.

2. Lithologiske argumenter.

I bevisforelsen for henforingen af Saltholm’s kalksandskalk til 7. vexillifera-
zonen har iser konglomeratet mellem bryozokalk og kalksandskalk spillet en
rolle, idet dette konglomerat af ROSENKRANTZ (1931) er blevet anset for at veere
jevnaldrende med konglomeraterne fra Heifoelge og Limhamn, fordi “de over-
liggende lag rummer samme fauna pa alle 3 lokaliteter”.

Konglomeratet pa Saltholm er opbygget af rullesten, der ofte er bekledte
med glaukonit og kan opna hovedsterrelse. Massen mellem rullestenene er
ofte mork og leret, og over konglomeratet, eller pa steder, hvor dette ikke er
udviklet, findes et 2 cm tykt, i fugtig tilstand helt sort lerlag (ROSENKRANTZ,
1935).

Konglomeratet over bryozokalken ved Herfolge er kun flygtigt omtalt i
ekskursions- og foredragsreferater (Medd. Dansk Geol. Foren. 1924 og ROSEN-
KRANTZ 1931). I det i 1951 rengravede profil i kalkbruddets nordvag (se p. 32)
fandtes konglomeratet fra 5,94 til 6,28 m’s dybde, og det bestod af svagt af-
rundede, knytnave-store knolde af en forholdsvis hard bryozokalk i en grund-
masse af kalkslam. Under konglomeratet fandtes en meget slamholdig bryozo-
kalk med spredte flintknolde, og umiddelbart over konglomeratet foreckom et
4 mm gulbrunt lerlag, som overlejredes af en bled, slamrig kalksten; denne
bjergart, som under udgravningsarbejdet blev fortolket som gruskalk (kalkare-
nit), er i det stratigrafiske materiale repraesenteret ved en prove fra 5,80 m dybde.
Bryozoindholdet i denne kalkpreove har vist sig at vere af omtrent samme
storrelsesorden som i den underliggende bryozokalk (se tabel 3), hvorimod de
overliggende kalklag kun indeholdt ganske fa bryozofragmenter. Den pa-
geldende prove er i de forskellige skemaer karakteriseret som kalkarenit, men
det er et sporgsmal, om man ikke snarere burde ben@vne den som slamholdig
bryozokalk. Nar dette ikke er sket, skyldes det dels, at tidligere undersogelser
af lokaliteten taler imod en sadan fortolkning, dels at der ikke foreligger en
petrografisk analyse af preoven. Safremt en sadan undersogelse viser sig at stotte
min vurdering, bliver konsekvensen, at kalkarenittens underkant flyttes fra
5,94 m dybde til et sted mellem 5,00 og 5,80 m under terren, samt at konglo-
meratet indgar som en del af bryozokalkserien.

Om konglomeratet i kalkgraven ved Limhamn oplyser ROSENKRANTZ (1931),
at man i 1929 kunne iagttage et profil i bruddets nordveg omfattende nederst
15 m bryozokalk med et dakke af coccolithkalk; denne serie blev diskordant
overlejret af et 30-40 cm tykt konglomerat, bestaende af indtil hovedstore,

18*
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mere eller mindre fosforritiserede og glaukonitbekledte rullesten i en mellem-
masse af kalksand; herover fulgte 1-6 m grat kalksand med flintlag, dekket af
moranedannelser. Ifolge BROTZEN (1940 og 1959) er konglomeratet i gravens
sydvaeg udviklet som en grenlig, lerholdig horisont med sekundert aflejret
fossiler.

Der synes umiddelbart at vere storre lighed mellem konglomeraterne pa
Saltholm og ved Limhamn end mellem disse og konglomeratet ved Herfolge.
Denne forskel bliver yderligere understreget ved en betragtning af de strati-
grafiske forhold. Som tidligere n®vnt hviler konglomeratet pa Saltholm pa
bryozokalk tilherende 7. briinnichi-zonen, og det samme er tilfeldet med
konglomeratet ved Limhamn; ved Herfolge underlejres konglomeratet af
bryozokalk tilherende 7. vexillifera-zonen. Hvis konglomeraterne pa de tre
lokaliteter skal vere dannet pa samme tid, ma man forudsatte, at der har varet
en mere langvarig sedimentationsafbrydelse pa Saltholm og ved Limhamn end
ved Herfolge, og en sddan udvikling kommer i alt fald ikke til udtryk for bryo-
zoernes vedkommende.

Konglomeraterne ma karakteriseres som intraformationale regressionskon-
glomerater (PETTDOHN, 1949 og HADDING, 1927); sadanne er i reglen dannet pa
lavt vand (— muligvis uden for littoralzonen —) og markerer som oftest en kort-
varig sedimentationsafbrydelse. En regression vil give anledning til @ndringer i
den ekologiske situation, hvilket formodentlig vil medfere, at en del af den
benthogene fauna vil sege til omrader, hvor miljeforholdene ikke har @ndret
karakter. Hvis en pafelgende transgression ikke genskaber det oprindelige
milje, vil resultatet i faunistisk henseende blive, at der skabes et dyresamfund,
sammensat af de arter fra det oprindelige selskab, som er i stand til at tilpasse
sig de @ndrede okologiske forhold plus en kreds af arter, som har bedre udvik-
lingsmuligheder i det nye miljo end i det oprindelige.

En sadan udvikling afspejler sig savel i forholdene pa Saltholm som ved Her-
folge; begge steder sker der med transgressionen @ndringer i bundforhold,
dybdeforhold og stremforhold, hvilket igen har betydning for temperatur,
neringstilfersel o.s.v. For bryozoernes vedkommende bevirker disse foran-
dringer, at bryozoselskabets artsantal indskrenkes betydeligt, antagelig specielt
fordi de @ndrede bundforhold nedsetter fastheftningsmulighederne for lar-
verne; derimod synes en form som Lunulites saltholmensis n.sp. at have faet
bedre udviklingsbetingelser, fordi larven hos denne art er i stand til at festne sig
pa den sandede bund. Pa tilsvarende made méa der hos andre dyregrupper i det
@ndrede miljo ske en ““sortering” af arterne i ““‘egnede” og ““‘uegnede” former.
De ovenfor n@vnte karakterformer for kalksandskalken behover derfor ikke at
forekomme i denne aflejring “fordi deres tid er inde” i biostratigrafisk henseende ;
forklaringen pa deres tilstedevarelse kan muligvis vere, at de @ndrede okolo-
giske forhold netop honorerer deres krav til miljoet — eller sagt med andre ord:
“paleomiljeforholdenes indflydelse kan ofte vere mere afgerende for en arts
udbredelse end tidsfaktoren” (SORGENFREI, 1958).
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Konklusionen af disse betragtninger ma blive, at der ikke 1 den geologiske
litteratur om Saltholm foreligger oplysninger, som pa afgerende made taler
imod at henfore kalksandskalken pa Saltholm til 7. briinnichi-zonen.

Min vurdering af Danienets lithologiske udvikling er vist pa fig. 31, p. 262.

Fremtidige undersogelser ma afgore, om denne antagelse er rigtig, eller om den
hidtidige fortolkning ber sta ved magt.
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Plate 1

All magnifications > 20.

Fig. 1. “Membranipora” hexagona (v. HAGENOW). Faxe. Page 51.

Fig. 2. ““Membranipora” hexagona (v. HAGENOW). Back of zoarium.

Fig. 3. ““Membranipora” hexagona bredsdorffi n.subsp. Herfolge. Page 53.
Fig. 4. “Membranipora”™ hexagona bredsdorffi. Back of zoarium.

Fig. 5. ““Membranipora™ plicatelloides n.sp. Faxe. Page 54.

Fig. 6. ““Membranipora™ plicatelloides. Back of colony.

Fig. 7. ““Membranipora’ plicatella (v. HAG.). Wulmstorf. (Page 55).

Phot. CHR. WESTERGAARD
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Plate 2

All magnifications x 20.

Fig. 1. “Membranipora’ plicatelloides n.sp. Herfolge. Page 54.
Figs. 2-5. “Membranipora” selandica n.sp. Herfolge. Page 55.
Fig. 2. Normal and sealed zooecia.
Fig. 3. Secaled and normal zooecia, proximally set with pores.
Fig. 4. Two layers of zooecia with different orientation. The lower
layer consists of regenerated zooecia.
Fig. 5. Segment of colony with avicularium.
Figs. 6-7. ““Membranipora™ sparsispina VOIGT. Page 57.
Fig. 6. Columnar (vinculariform) colony, Stevns.

Fig. 7. Bilamellar (eschariform) colony, Faxe.

Phot. CHR. WESTERGAARD
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Plate 3

All magnifications > 20.

Fig. 1. “Membranipora” declivis MARSSON. Faxe. Page 60.

Figs. 2-3. “Membranipora” marssoniana VoiGT. Herfolge. Page 61.
Fig. 2. Colony with well-preserved avicularium.
Fig. 3. Colony with remnants of ovicells.

Fig. 4. “Membranipora™ aperta Lev. Faxe. Page 65.

Figs. 5-6. “Membranipora” maxima LEv. Faxe. Page 66.
Fig. 5. Colony with avicularium and scars of ovicells.

Fig. 6. Colony with avicularium.

Phot. CHR. WESTERGAARD
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Figs. 1-2.

Figs. 3-4.

Fig. 5.
Fig. 6.
Fig. 7.

Fig. 8.

Plate 4

All magnifications < 20.

“Membranipora” johnstrupi n.sp. Faxc. Page 58.

Fig. 1. Colony with avicularia and sealed zooecium.

Fig. 2. Zoarium with scars of ovicells.

“Membranipora” precipua herfolgensis n.subsp. Herfolge. Page 63.
Fig. 3. Colony with vicarious avicularium.

Fig. 4. Colony with interstitial avicularium and scars of hypersto-

mial ovicells.
Vincularia prismatica (v. HAG.) Herfolge. Page 67.
“Herpetopora™ danica LANG. Page 69.
Aplousina fulgora (BRYDONE). Wulmstorf. Page 71.

Aplousina fulgora (BRYDONE). Faxe.

Phot. CHR. WESTERGAARD
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Figs. 1-2.

Fig. 4.

Figs. 5-6.

Fig. 7.

Plate 5

All magnifications x 20.

Aplousina odumi n.sp. Herfolge. Page 73.

Fig. 2. Fragment with regenerated zooecium and ovicell.
Ellisina humiliata (BRYDONE). Herfolge. Page 74.
Ellisina britannica (BRYDONE). Faxe. Page 70.

Callopora monocera (MARSSON). Faxe. Page 78.
Fig. 6. Back of zoarium.

Callopora subcupolata n.sp. Faxe. Page 81.

Phot. CHR. WESTERGAARD
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Fig. 4
Figs. 5-6.

Figs. 7-8.

Plate 6

All magnifications > 20.

Callopora invigilata (BRYDONE). Herfolge. Page 80.

Callopora acuminella n.sp. Faxe. Page 86.
Fig. 2. Fragment with avicularia in regenerated zooecia.

Fig. 3. Fragment with ovicells.
Callopora coronata LEVINSEN. Havighorst. (Page 87).
Callopora rosenkrantzi n.sp. Faxe. Page 88.

Callopora stefniensis n.sp. Stevns. Page 89.

Phot. CHR. WESTERGAARD
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Fig. 1.
Fig. 2.
Fig. 3.
Figs. 4-5.

Fig. 6.

Plate 7

All magnifications < 20.

Callopora lyra (v. HAGENOW). Faxe. Page §3.
Callopora cf. C. lyraeformis VoiGT. Herfolge. Page 84.
Allantopora stomatoporoides LANG. Faxe. Page 91.
Membraniporidra huckeana VoiGT. Faxe. Page 92.

Membraniporidra inermis (LEVINSEN). Faxe. Page 94.

Phot. CHR. WESTERGAARD
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Plate 8

All magnification > 20.

Fig. 1. Membraniporidra lacrymoporoides n.sp. Faxe. Page 93.

Figs. 2-3.  Pithodella cincta MARSSON. Faxe. Page 95.

Figs. 4-7. Pithodella bifoliata n.sp. Faxe. Page 98.

Phot. CHR. WESTERGAARD
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Plate 9

All magnifications x 20.

Figs. 1-5.  Amphiblestrum elegans (v. HAGENOW). Page 100.
Fig. 1. Amphiblestrum elegans. Mon.
Fig. 2. Amphiblestrum elegans faxensis LEv. Faxe.
Fig. 3. Amphiblestrum elegans. Coarse, tubular colony. Herfolge.
Fig. 4. Amphiblestrum elegans. Encrusting colony. Stevns.

Fig. 5. Amphiblestrum elegans. Free, unilamellar colony. Faxe.
Fig. 6. Stamenocella pristis (LEVINSEN). Saltholm. Page 103.
Fig. 7. Stamenocella tumida VoiGt. Herfolge. Page 104.
Figs. 8-9. Frurionella daniensis n.sp. Herfolge. Page 105.

Fig. 9. Marginal avicularia.

Phot. CHR. WESTERGAARD
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Fig. 1.
Fig. 2.
Fig. 3.

Figs. 4-5.

Fig. 6.

Figs. 7-8.

Plate 10

All magnifications x 20.

Frurionella daniensis n.sp. Herfolge. Page 105.
Onychocella gimense (BRYDONE) Stevns. Page 108.
Onychocella poulseni n.sp. Herfolge. Page 109.

Onychocella elongata LEVINSEN. Herfolge. Page 112.
Fig. 5. Back of colony.

Onychocella nysti (v. HAG.). Moen (Page 115).

Onychocella columella n.sp. Faxe. Page 113.

Phot. CHR. WESTERGAARD
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Plate 11

All magnifications x 20.

Figs. 1-3.  Onychocella ravni n.sp. Herfolge. Page 111.
Fig. 3. Back of colony.

Fig. 4. Floridina gothica (D’ORBIGNY). Kagstrup. Page 115.
Fig. 5. Floridina tubulosa VoiGt. Kagstrup. Page 117.
Figs. 6-7. Floridina pulchella (KaDE). Herfolge. Page 124.

Fig. 8. Floridina scutata (LEVINSEN). Faxe. Page 121.

Phot. CHR. WESTERGAARD
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Fig. 1.

Figs. 2-4.

Figs. 5-6.

Fig. 7.

Plate 12

All magnifications <20

Floridina voigti BASSLER. Herfolge. Page 118.

Floridina levinseni n.sp. Herfolge. Page 126.
Fig. 3. Fragment with ovicells.

Fig. 4. Colony with avicularia.

Floridina brydonei VoiGT. Herfolge. Page 119.
Fig. 6. Back of zoarium.

Floridina impar VoiGT. Faxe. Page 120.

Phot. CHR. WESTERGAARD
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Plate 13

All magnifications x 20.

Fig. 1. Floridina impar VoIGT. Herfolge. Page 120.

Figs. 2-4. Floridina trifolioides n.sp. Herfolge. Page 123.
Fig. 3. Fertile zooecia with larger opesia than the sterile ones.

Fig. 4. Back of colony.
Fig. 5. Floridina excavata Vo1GT. Herfolge. Page 129.
Fig. 6. Micropora angulata LEVINSEN. Herfolge. Page 130.

Figs. 7-8. Micropora hennigiana n.sp. Herfolge. Page 132.

Fig. 7. Zoarium with ovicells.

Phot. CHR. WESTERGAARD
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Plate 14

All magnifications <20

Fig. 1. Micropora stevensis LEVINSEN. Kagstrup. Page 133.

Figs. 2-3.  Semiescharinella complanata b’OrB. Herfolge. Page 134.
Fig. 3. Back of colony.

Figs. 4-5. Aechmella pindborgi n.sp. Herfolge. Page 138.
Fig. 6. Aechmella clio (D’ORrB.). Mon. (Page 140).
Eig. 7. Aechmella latistoma n.sp. Herfolge. Page 141.

Fig. 8. Aechmella microstoma (MARSSON). Faxe. Page 143.

Phot. CHR. WESTERGAARD
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Plate 15

All magnifications > 20.

Fig. 1. Aechmella latistoma n.sp. Herfolge. Page 141.
Figs. 2-3. Micropora erratica (VOIGT). Kagstrup. Page 131.
Fig. 4. Hoplitaechmella smitti (HENNIG). Herfolge. Page 145.

Fig. 5. Hoplitaechmella vespertilioides n.sp. Saltholm. Page 147.
(Without number in the plate).

Fig. 6. Hoplitaechmella vespertilio (v. HAG.). Hemmoor. (Page 148).
Fig. 7. Gargantua parvicella VOi1GT. Faxe. Page 149.

Fig. 8. Brydonella vulcani (BRYDONE). Herfolge. Page 150.

Phot. CHR. WESTERGAARD
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Plate 16

All magnifications x 20.

Figs. 1-2. Lunulites faxensis (LEVINSEN). Herfolge. Page 152.
Fig. 2. The concave side of the zoarium.

Figs. 3-5.  Lunulites saltholmensis n.sp. Saltholm. Page 153.

Fig. 5. Segment of the inside of the colony.

Phot. CHR. WESTERGAARD
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Figs. 1-2.

Fig. 3.

Figs. 4-7.

Plate 17

All magnifications < 20.

Puncturiella sculpta (D’Org.). Page 155.
Fig. 1. “Flabelliform™ colony. Herfolge.

Fig. 2. Vinculariform colony. Faxe.
Puncturiella tenera (VOIGT). Faxe. Page 156.
Coscinopleura angusta angusta BERTHELSEN. Herfolge. Page 158.

Fig. 5. Marginal zone of colony with vibracula alternating with

kenozooecia.

Fig. 6. Basal part of stem from the calcarenite at Herfolge. Calcified
zooecia alternating with groups of kenozooecia.

Fig. 7. Colony with ovicells.

Phot. CHR. WESTERGAARD
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Fig.
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Fig.
Fig.
Fig.
Fig.

Fig.

Plate 18

All magnifications > 20.

Coscinopleura digitata MORTON. Vincentown. (Page 160).

. Fissuricella fissa Voi1GT. Herfolge. Page 160.

Membraniporella squamulosa (v. HAG.) Stevns. Page 162.

. Leptocheilopora laticostata n.sp. Faxe. Page 163.

Andriopora daniensis VoiGT. Herfolge. Page 164.

. Pliophloea subcornuta n.sp. Faxe. Page 165.

. Pliophloea vincularioides VOI1GT. Faxe. Page 169.

Phot. CHR. WESTERGAARD
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Plate 19

All magnifications > 20

Fig. I. Pliophloea cf. P. gluma LANG. Herfolge. Page 167.

Fig. 2. Pliophloea cf. P. palea LANG. Herfolge. Page 168.

Figs. 3-4. Pliophloea briinnichi n.sp. Herfolge. Page 170.

Fig. 5. Pliophloea sagena MORTON. Vincentown. (Page 171).
Figs. 6-7. Monoceratopora quadrisulcata (HENNIG). Faxe. Page 172.

Fig. 8. Pelmatopora daniensis VOIGT. Herfolge. Page 173.

Phot. CHR. WESTERGAARD
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Plate 20

All magnifications x 20.

Fig. 1. Pachydera densa 1.ANG. Faxe. Page 174.

Figs. 2-4. Pachydera fissa n.sp. Page 175.
Fig. 2.  Faxe.
Figs. 3-4. Daersdorf.

Fig. 5. Tricephalopora cerberus LANG. Herfolge. Page 177.
Fig. 6. Tricephalopora subtriceps n.sp. Faxe. Page 178.
Fig. 7. Tricephalopora circumvallata (LEv.) Faxe. Page 179.

Fig. 8. Haplocephalopora uniceps LANG. Herfolge. Page 182.

Phot. CHR. WESTERGAARD
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Plate 21

All magnifications > 20.

Tricephalopora robusta n.sp. Faxe. Page 180.
Phractoporella cordiformis (LEv.). Faxe. Page 183.
Diacanthopora bispinosa LANG. Herfolge. Page 184.
Diacanthopora reticulata n. sp. Herfolge. Page 185.
Anornithopora polygona VoiGT. Faxe. Page 187.

Rhiniopora globulosa n.sp. Herfolge. Page 190.

Phot. CHR. WESTERGAARD
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Fig. 1.
Figs. 2-3.
Fig. 4.
Fig. 5.

Figs. 6-7.

Plate 22

All magnifications x< 20.

Anornithopora minuta VOIGT. Faxe. Page 186.
Anornithopora circulata n.sp. Faxe. Page 188.
Anornithopora isolata n.sp. Saltholm. Page 189.
Stichocados subbrachiata n.sp. Faxe. Page 192.

Porina cylindrica VoiGT. Herfolge. Page 193.

Phot. CHR. WESTERGAARD
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Plate 23

All magnifications x 20.

Figs. 1-4. Porina salebrosa MARSSON. Page 195.
Fig. 1. Fragment with large triangular avicularia. Faxe.
Fig. 2. Colony with large triangular as well as small verticillate
avicularia. Faxe.
Fig. 3. Mon.
Fig. 4. Fragment with dome-shaped apertural area and verticillate

avicularia = P. salebrosa faxensis LEVINSEN. Herfolge.

Figs. 5-7. Beisselina nobilis (LEVINSEN). Herfolge. Page 197.

Fig. 5. Colony with elliptical apertures and small distal avicularia.
Fig. 6. Intermediary type.

Fig. 7. Colony with circular or elliptical apertures and large distal
avicularia.

Phot. CHR. WESTERGAARD



Plate 23

2,0 5 30mm

1.5

.0

0.5

[S==s======!



Plate 24

All magnifications > 20.

Figs. 1-2. Beisselinopsis tubulifera n.sp. Faxe. Page 200.

Figs. 3-5. Beisselina celleporoides (VOIGT). Herfolge. Page 199.
Fig. 3. Colony with “primary” zooecia.
Fig. 4. Colony with “secondary” zooecia.

Fig. 5. Marginal avicularia.
Fig. 6. Beisselinopsis oblita (KADE). Herfolge. Page 201.

Fig. 7. Columnotheca cribrosa MARSSON. Herfolge. Page 207.

Phot. CHR. WESTERGAARD
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Figs. 1-3.

Fig. 4.

Figs. 5-6.

Figs. 7-8.

Plate 25

All magnifications x 20.

Pachythecella anhaltina (VOI1GT). Page 203.
Fig. . Vinculariform colony. Stevns.

Fig. 2. Bilamellar (eschariform) colony. Faxe.
Fig. 3. “Flabelliform™ zoarium. Herfolge.

Pachythecella filiformis (D’ORrB.) Faxe. Page 204.

Pachythecella lundgreni (PERG. and MEUN.). Page 206.
Fig. 5. Stevns.
Fig. 6. Faxe.

Ochetosellina areolata n.sp. Faxe. Page 211.

Phot. CHR. WESTERGAARD
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Plate 26

All magnifications x 20.

Taeniporina articulata VOiGT. Faxe. Page 208.
Diplotresis europaea n.sp. Herfolge. Page 209.
Systenostoma verticillata Lev. Herfolge. Page 212.
Systenostoma pontifera n.sp. Herfolge. Page 213.

Mucronella hians HENNIG. Faxe. Page 215.

Phot. CHR. WESTERGAARD
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Fig. 1.
Fig. 2.

Figs. 3-4.

Plate 27
All magnifications > 20.
Cryptostomella pectinata n.sp. Faxe. Page 216.
Cryptostomella gastropora (MARSSON). Riigen. (Page 217).

Psilosecos angustidens (LEv.). Page 217.
Fig. 3. Herfolge.
Fig. 4. Faxe.

Cellepora daniensis VoiGT. Stevns. Page 219.

Crassicellepora voigti n.sp. Page 220.
Figs. 6 and 8. Herfolge.
Fig. 7. Faxe.

Phot. CHR. WESTERGAARD



Plate 27




Plate 28

All magnifications = 20.

Fig. 1. Callopora invigilata (BRYDONE). Herfolge. Page 80.

Figs. 2, 3 and 6. Floridina fragilis n.sp. Kagstrup. Page 127.
Fig. 6. Back of zoarium.

Fig. 4. Semiescharinella pulchra (ULRICH and BASSLER). Saltholm. Page 137.

Fig. 5. Aechmella tenuis n.sp. Faxe. Page 144.

Phot. CHR. WESTERGAARD
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