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SERPULIDAE FROM THE DANO-MONTIAN BORE-HOLE
AT BORYSZEW, POLAND

Abstract. - Thr~e species of Serpulidae (including a new one), belonging to three
different genera which represent the subfamilies: Filograninae Rioja, Serpulinae
Rioja and Ditrupinae Regenhardt, are described in the present paper. The material
comes from the heap of the Boryszew (near Sochaczew) bore-hole, from depths of
193-207 m, where deposits are assigned to the boundary between Danian and
Montian.

INTRODUCTION

The material for the present work, kindly made available to me by
Prof. K. Pozaryska, comes from the heap of the Boryszew bore-hole at
depths of 193 to 207 m. It has been enriched by sifting.

Serpulide tubes are not marked by any particular morphological dif
ferentiation. Of 200 examined tubes, only 3 species have been identified,
belonging to 3 different genera which represent the following subfamilies:
Filograninae Rioja, Serpulinae Rioja and Ditrupinae Regenhardt. These
species are not sufficiently representative fossils to constitute strati
graphic indexes and it would be impossible to determine, on their basis,
the age of beds from the Boryszew bore-hole. They are characterized
by a fairly extensive stratigraphic range, the upper boundary of. their
occurrence being reached in Upper Danian. It is only Ditrupa (Ditrupa)
schlotheimi Rosenkrantz that is known only from the Middle and Upper
most Danian.

The faunal assemblage, accompanying serpulides, turned out to be
variable and more suitable for stratigraphic conclusions. Corals (R6z
kowska, 1955), spines of echinoids (Kongiel, 1958), foraminifers (Bro
tzen & Pozaryska, 1957; Pozaryska, 1965), brachiopods (Ros~nkrantz,1964)
and bryozoans (Voigt, 1964), described from this locality, although did
not suggest univocal conclusions, allowed one to recognize the position
of layers at Boryszew as that, situated on the boundary between -Danian
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and Montian. Kongiel and Rosenkrantz believed that the remains of
echinoderms and brachiopods testified to the Danian age of these sedi
ments, whereas Pozaryska and Brotzen, on the basis of an analysis of
foraminifers, and R6zkowska, on the basis of corals, concluded that in
this locality they had to do with the Montian deposits.

A comparative material, concerning the genus Ditrupa from Danian
of Denmark, which I received from Prof. A. Rosenkrantz, turned out
to be very useful to my studies on serpulides from the discussed beds.
In addition, when visiting Poland in 1965, Prof. A. Rosenkrantz looked
through my material and made several valuable remarks.

I would like to extend my warmest thanks to both Prof. K. Pozaryska
and Prof. A. Rosenkrantz for their favours I enjoyed. My gratitude is
also clue to Miss L. Luszczewska for taking photographs.

The material described is part of the collections of Palaeozoological
Institute of the Polish Academy of Sciences, for which the abbreviation
Z. Pal. A. II/1-24 is used.

Family Serpulidae Burmeister, 1837
Subfamily Filograninae Rioja, 1923

Genus Glomerula Nielsen, 1931
Glomerula gordialis (Schlotheim, 1820)

(PI. I, Figs. 5-10; PI. II. Fig. 4; PI. III, Fig. 1)

1826-1833. Serpula gordialis Sch1otheim; A. Go1dfuss, Petrefacta..., p. 234, Fig. 8 a---c;
p. 240, Fig. 4.

1956. Serpula (Cycloserpula) gordialis (Sch1otheim); K. Parsch. Die Serpulidenfauna....
pp. 214-215, PI. 20, Figs. 15-16.

1961. Glomerula gordialis (Sch1otheim); H. Regenhardt, Serpulidae.... pp. 26-27,
PI. 1, Fig. 2.

1961. Glomerula scitula Regenhardt; H. Regenhardt, Ibid., pp. 27-28, PI. 1, Fig. 1.
1961. Glomerula saucia Regenhardt; H. Regenhardt, Ibid., p. 28, PI. 1, Fig. 3.
1963. Glomerula gordialis (v. Sch1otheim); A. MUller, Lehrbuch.... p. 402, Fig. 517.
1964. Glomerula gordialis (v. Sch1otheim); A. Muller, Ein weiterer Beitrag..., pp.

623-622, Figs. 5-6.
1965. Serpula (Cycloserpula) gordialis (Sch1otheim, 1820); H. Pugaczewska. Organis

mes sMentaires..., p. 82, PI. 6, Figs. 1 a-b.
1965. Glomerula gordialis (Sch1otheim); H. W. Rasmussen, The Danian affinities....

pp. 35, 38, PI. 8, Fig. 27.

Material. - Fifteen coiled up and about 70, more or less straight,
well-preserved tubes.

Description. - Tubes cylindrical, irregularly coiled in a bundlelike
or meandroid manner, round in cross section. Sometimes, they form
helically rising coils of a few whorls (PI. I, Fig. 5). These whorls adhere
to each other, more or less closely, but their lateral walls do not coalesce.
Tubes coiled in a single plane, both irregularly and labyrinthically, occur
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very seldom (PI. I, Fig. 9; PI. II, Fig. 4). Sometimes, a mixed manner of
coiling up is observed on a single specimen and particular whorls are
situated to each other in different planes (PI. I, Fig. 7). The material
examined contains 3 specimens which at first are coiled up in a bundle
like manner and, then, straighten and form a shorter or longer, slightly
bent distal part (PI. I, Fig. 8). Distal tube sections of this type are mostly
met with separately, Le. broken off. A hooklike bending of the tube
or a slight thickening may sometimes be observed in the place of a frac
ture (PI. I, Figs. 6, 10; PI. III, Fig. 1). The tubes are marked by a small
diameter of the canal and relatively thick walls. In the smallest speci
mens, the ratio of the canal diameter to the diameter of the entire tube
amounts from 0.2 to 0.5 mm, and in the largest - 0.5 to 1.0 mm. The
shape of the cross section through the tube and its inner canal is vir
tually uniform over the entire length of the tube. Certain deviations
from this norm are sometimes observed only in irregularly coiled spe
cimens. Both the thickness of walls and the canal diameter may change
independently of each other even over a short section (PI. II, Fig. 4).
The values, given above, of both measured tube diameters are most often
met with, but, as results from literature, this species may reach much
larger dimensions (Parsch, 1956, p. 214). The outer surface of tubes is
smooth, devoid of ornamentation, sometimes uneven or with traces of
a small damage. The internal structure, studied on transverse and lon
gitudinal sections, does not depart from that given with the description
of Ditrupa schlotheimi Rosenkrantz and is identical with that in other
representatives of the Serpulidae.

Remarks. - In one of my previous papers (Pugaczewska, 1965), I as
signed Glomerula gordialis to the subgenus Serpula (Cycloserpula) Parsch.
Then, I had at my disposal only two specimens and, besides, they ,were
attached to the rostrum of a belemnoid. Thus, I could not study them
in a more accurate manner. A round cross section through the tubes
seemed to be a character sufficiently justifying such a classification.
The present, abundant material, thoroughly investigated, induced me,
however, to revise my former view and to assign the specimen under study
to the genus Glomerula Nielsen, 1931. It is marked by a round shape of
the cross section, uniform over the entire length of the tube, irregular
coiling up of the tube, 'accompanied by a considerable variability and
diversity of forms, a lack of a layer, cementing together particular whorls
and a lack of external ornamentation. As a basis for his suggested clas
sification, Parsch primarily adopted the shape of the cross section through
the tube near its aperture (Parsch, 1956, p. 213). However, in the fossil
material, it is only in exceptional cases that the apertural part of tubes
are preserved. Mostly" we have to do with damaged specimens, broken
at different distances from the aperture. The shape of the apertural
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cross section through the tube cannot, therefore, constitute a criterion
which would be sufficient, in practice, for erecting new taxonomic units.

Glomerula gordialis is marked by a broad range of variability, mani
fested by a different manner of coiling up of tubes arid, therefore, in my
opinion, there is no need whatever for erecting, on this basis, two new
species, as it has been done by Regenhardt (1961). Gl. scitula Reg. re
presents a form, coiled up in a bundlelike manner, while Gl. saucia Reg.
forms whorls which rise around an initially straightened tube. Both
these forms are contained within the variability range of Gl. gordialis
and, therefore, I included them in the synonymy of this species. My
opinion in this respect is in a complete conformity with Muller's view
(1964, pp. 621-622). The variability of this type depends on the influence
exerted by the environment to which serpulides react in a very lively
manner (Grasse, 1959, p. 704; Muller, 1964, p. 622). Different manners of
coiling up the tube of an organism in different stages of its ontogeny, are
illustrated by Muller by means of a well-preserved material. At the begin
ning of the development, the tube is straight, afterwards, twists in mean
droid whorls and, finally, forms coils with irregular whorls (Muller,
1964, Figs. 5, 6).

The assignment of the genus Glomerula to the subfamily Filograninae
Rioja is justified by such characters as the variability of manners in
which the tube is coiled up, the round cross section, uniform over the
entire tube length, the lack of a layer cementing particular whorls, the
abundant occurrence etc. The presence or absence of 1 or 2 opercula is
also mentioned in the modern, zoological characteristics of the subfamily
Filograninae. In the fossil material, however, such opercula have not
been found so far (Reg.enhardt, 1961, p. 23).

Occurrence. - The tubes of Gl. gordialis have a very wide geographic
and. stratigraphic range. They are known from the Lias to the Uppermost
Danian. It is in particular in the Cretaceous that it occurs on the areas
of transgressive coastal regions of great massifs of Westphalia, Saxony,
Harz Mountains, Silesia, England and France. In Denmark, it is known
from the Uppermost Danian, whereas in Belgium - from the "Tuffeau
de Ciply" formations of the Middle Danian and, in the Netherlands 
from the Upper Maastrichtian (Rasmussen, 1965, p. 35). In Poland, it
occurs in the Upper Cretaceous of the environs of Mielnik on the Bug,
in numerous outcrops of the middle course of Vistula and in the Dano
Montian formations of the Boryszew bore-hale.

Subfamily Serpulinae Rioja, 1923
Genus Cementula Nielsen, 1931
Cementula boryszewiensis n.sp.

(Pi. III, Figs. 2---<5)
Holotype: The tube of a serpulide; PI. III, Figs. 5 a-b (Z. Pal. A. II/I.
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Type horizon: Boundary layers between the Danian and Montian, glauconite
sands.

Type locality: Bore-hole at Boryszew near Sochaczew; depth of 193-207 m.
Derivation of the name: boryszewiensis - after the locality Boryszew.

Diagnosis. - Tubes cylindrical, attached to the substratum and for
ming numerous whorls perpendicular to each other; they are round in
cross section and encircled by an outer layer with uneven surface.

Material. - Ten tubes, more or less fragmentary, one of them almost
complete.

Description. - Tubes cylindrical, round in cross section which de
creases together with the animal's growth. They are <coiled up, forming
numerous whorls with a characteristic course. The first whorl, about
8 mm in diameter, lies in a horizontal plane. The next is perpendicular
to it. Both these whorls are loosely coiled and, despite a thick cementing
layer, the boundary between them is distinct. The next three whorls,
with ever decreasing diameter and very closely adhering to each other,
are formed in the same position as the first two. The cementing layer
covers them on the outside with a uniform coating, so that the boundaries
are visible only after the destruction of this layer. These whorls display
a trochoidal coiling up (PI. III, Fig. 5a).

The cementing layer also forms a base with which the tubes are atta
ched to the substratum. It lines the first whorl from the bottom side
and - on its margin - forms a drooping fold. In loose whorls and at
the base, this fold is the thickest (0.6 mm), while in internal whorl the
thickness decreases to 0.4 mm (PI. III, Figs. 5 a-b). J;3oth the thickness
of the tube and diameter of its canal decrease with the growth of ser
pulide. The diameter of external whorls amounts to 1.5 mm and of inter
nal- to 1.0 mm. The diameter of the canal decreases from 1.0 to 0.6 mm
respectively.

The external ornamentation of the tube consists of numerous, fine,
concentrical growth lines which are visible only on the inner surface
of the cementing layer (PI. III, Fig. 2). The surface of this layer, covering
the tubes, is uneven with fine granulation or asymmetrical tubercles
often observed on it. Sometimes, ther,e occur transverse wrinkles or
longitudinal thickenings. All these elements were formed as a result of
a strong differentiation of the cementing layer and, under such circum
stances, there is hardly any proper ornamentation to speak about. Most
often, there are three longitudinal thickenings occurring on relatively
short sections of the convex part of a whorl. Sometimes, these are uni
form ridges, sometimes differently sized tubercles, closely adhering to
each other (PI. III, Fig. 4). Some tubes of C. boryszewiensis display dis
turbances in the uniformity of the increase of their length and width.
This is manifested by the formation of considerable contractions, which
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are probably related to the periods of rest (PI. III, Fig. 3), during which
the increase in the tube width is arrested.

Remarks. - Cementula boryszewiensis n.sp. does not resemble any
other of the described species of the genus Cementula. It is distinguished
by several characters. The manner of coiling up of the tube from the
outside to the centre occurs also in Spiraserpula adunca Regenhardt
(Regenhardt, 1961, p. 44), but its whorls are disposed planispirally and
it is only the apertural part that rises vertically. Cementula contorta
Nielsen (Nielsen, 1931, p. 108, PI. 3, Fig. 5) is truly enough coiled in
two planes perpendicular one to another, but its internal whorls are
directed downwards and represent a regular spiral. The layer cementing
together the whorls has never been observed to be as strongly developed
and to display as variable shaping of the surface as it is recorded in
C. boryszewiensis.

The assignment of C. boryszewiensis to the genus Cementula Nielsen
(Nielsen, 1931, p. 85) seems to be justified by all means. This genus is
characterized by an irregular manner of coiling up of the tube and by
a strongly developed cementing layer, which obliterates the boundaries
between particular whorls. In addition, it includes serpulides which
attach themselves to the substratum. In diagnosis of this genus, Niel
sen mentions one more character, Le. a uniform cross section of the tubE
over its entire length. However, a slight decrease in the tube diameter
with the growth of the animal, recorded in C. boryszewiensis, cannot
be a sufficient reason for erecting a new genus for this Polish species.

Occurrence. - Boryszew near Sochaczew; Dano-Montian glauconite
sands.

Subfamily Ditrupinae Regenhardt, 1961
Genus Ditrupa Berkeley, 1835

Subgenus Ditrupa (Ditrupa) Regenhardt, 1961
Ditrupa (Ditrupa) schlotheimi Rosenkrantz, 1961

(PI. I, Figs. 1--4; PI. II, Figs. 1-3)

1920. Ditrupa Schlotheimi Rosenkrantz; A. Rosenkrantz, Craniakalk..., p. 25, PI. 2
Figs. 8-9.

1931. Ditrupula Schlotheimi (Rosenkrantz); K. Nielsen, Serpulidae... , p. 95.
1958. Ditrupula schlotheimi (Ros.); R. Kongiel, 0 kolcach jezowc6w... , p. 3.
1961. Ditrupa (Ditrupa) schlotheimi Rosenkrantz; H. Regenhardt, Serpulidae... , p. 72

p. 104.
1965. Ditrupa schlotheimi Rosenkrantz; H. W. Rasmussen, The Danian affinities...,

pp. 35, 38, PI. 8, Fig. 26.

Material. - About 100, more or less damaged tubes. Some of them
with apertural parts preserved. Initial parts have not been found.
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DeSC1·iption. - External morphology (Pi. I, Figs. 1-4). Tubes more
or less long, cylindrical, slightly arcuate, open at both ends, round ill
cross section, which increases with the growth. In the middle of a con
vex tube, or slightly laterally, there are often visible elongated furrows,
variable in length, width and depth. Sometimes, these furrows stretch
over a considerable length of the tube below the apertural section (Pi. I,
Fig. 4) or, in other cases, their trace may be discontinuous and, hereafter,
either continued, along the same line, or slightly deviate from it (Pi. I,
Fig. 3). More often, there are observed short, deeper furrows which
give the impression of being rather the result of an accidental damage
of the tube surface, and not the proper furrows (Pi. I, Fig. 1). Most fre
quently, the outer surface of tubes is rough, devoid of ornamentation
and having only slightly outlined transverse folds, thickenings or poorly
visible growth lines (Pi. I, Fig. 2). A short apertural part, tapering in
a funnellike manner, may be observed in better-preserved specimens.
Sometimes, it is covered with a thickened ring which, however, easily
comes away (Pi. I, Fig. 2).

The ratio of the increase in the length of tubes to the increase in
their width, is not always uniform. Frequently, some tube reaches, over
a shorter length, the same width as another tube over twice as long a
stretch. Mostly, however, these ratios are uniform and slight deviations
fall within limits of the individual variability. In the material under
study, the length of tubes does not exceed 12 rom, with a maximum
diameter being 1.5 mm, and minimum - 0.8 mm. We may, therefore,
assume that over a length of 12 mm, the width of the tube increases by
about 0.7 mm. The dimensions of five tubes are given below (Table 1).

Table 1

Dimensions (in mm) of tubes of D. (Ditrupa) schlotheimi Ros.

I
-

I I I ICat. No. Z. Pal. 1\. II 20 21 22 23 24
i

I Length . , , . . . . . . . . 10.1 10.0 11.0 12.0

I
6.0

The smallest diameter... 0.8 0.8 0.9 1.0 1.0
! The largest diamoter ... 1.1 1.2 1.4 1.2 i 1.5
I

Internal structure (Pi. II, Figs. 1-3). A bilamellar structure of tubes
has been stated in the longitudinal and transverse sections. The thickness
of the outer layer exceeds at least four times the thickness of the inner
layer (Pi. II, Figs. 1-3). Both these layers are built of numerous, fine
lamellae which - in the outer layer - are arranged in a parabolic system
with the external branch of the parabola about twice as long as the in
ternal one (Pi. II, Fig. 3; Muller, 1963, p. 398, Text-Pi. 6). The apex of
parabola points in the direction of the tube aperture. Lamellae of the
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inner layer run parallel to the external walls of the tube (PI. II, Fig. 2).
The cross section through the place, where the elongated furrow runs,
illustrates the manner in which this furrow was formed, since some
lamellae of the outer layer wedge out in this place and, depending on
the number of such wedged out lamellae, the furrow may be deeper or
shallower. The inner layer does not participate in the process of the for
mation of the furrow and its thickness is uniform over the entire length
of the tube (PI. II, Fig. 2). An apertural contraction of the tube is also
formed at the cost of the outer layer, but, in this case, many lamellae
of the outer layers wedge out around the tube, so that the ultimate
thickness of both layers encircling aperture remains unchanged.

Remarks. - In the material examined, the length of tubes does not
exceed 12 mm and their maximum cross section - 1.5 mm. However,
they may reach a length of 40 mm, their cross section increasing simul
taneously to 1.6 mm (Rosenkrantz, 1920, p. 25). Thus far, no tubes of
this species have been found with preserved apical ends. Most authors
presume that this was the end, by means of which they were attached
to the substratum, or with which they were stuck in the sediment (Re
genhardt, 1961; pp. 69, 70). Other authors believe that these were tubes
open on both ends and free-laying on the bottom (Muller, 1963, p. 400;
Nestler, 1965, p. 79). On the basis of more recent observations on the spe
cies Ditrupa (Tetraditrupa) conteriata (v. Hagenow), Muller (1964, p. 618)
sets up a supposition that other species of the genus Ditrupa at first also
attached themselves to the substratum and hereafter detached themsel
ves and sealed up the aperture with calcite, secreted by anal glands.
Such a manner of protecting and mending damaged parts is, according
to Muller, known also in Recent serpulides. Consequently, these obser
vations would knock the bottom out of the views, predominating so far,
concerning the tubes of species of the genus Ditrupa being open on both
ends. In the fossil material the most frequent are broken-off tubes, in
particular those in which the fracture occurs in their apical parts.

Regenhardt (1961) has rightfully distinguished several subgenera
within the genus Ditrupa. Ditrupa (Ditrupa) includes the forms with
a round cross section and distinctly separated, tapering apertural part
which, very often, is swollen in a nipplelike manner. Forms with a poly
gonal cross section, devoid of the separated apertural part, such as
Ditrupa (Triditrupa), D. (Tetraditrupa), D. (Pentaditrupa) and others (Re
genhardt, 1961, p. 69), represent other subgenera ,of the genus Ditrupa.

The comparative material from the Danian of Denmark displays
identical specific characters with this from Poland material. Certain
slight differences consist in somewhat larger dimensions of the specimens
from Denmark, and a more frequent presence of concentrical folds on
the tube surface.
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Occurrence. - This species is known from the Uppermost Danian of
Denmark, from the Middle and Upper Danian of Belgium and from the
Dano-Montian beds of the Boryszew bore-hole in Poland.

Palaeozoological Laboratory
of the Warsaw University

Warszawa, Zwirki i Wigury 6
November 1966
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HALINA PUGACZEWSKA

SERPULIDAE Z DANO-MONTU WIERCENIA W BORYSZEWIE

Streszczenie

W pracy opisano rurki 3 gatunk6w serpul: Glomerula gordialis (Schlotheim,

1820), Cementula boryszewiensis n.sp. i Ditrupa (Ditrupa) schlotheimi Rosenkrantz,

19!Yl. Z?adano szczeg610wo ich morfologill zewnlltrZnq i wewnlltrZnq, zmiennosc i sta

nowisko systematyczne. Rurki, pozbawione zewnlltrznej warstwy pokrywajqcej, nie

wykazujq ornamentacji (Glomerula gordialis (Schloth.), niekiedy tylko zaznaczajq sill

na ich powierzchni poprzeczne faldki lub drobne linie przyrostu (Ditrupa (Ditrupa)

schlotheimi Ros.). W przypadku wystllpowania zewnlltrznej warstwy pokrywajqcej,

na powierzchni rurki wystllpujq poprzeczne faldki, guzki i podluzne zgrubienia

(Cementula boryszewiensis n.sp.). Analiza przekroj6w poprzecznych i podluznych

rurek wykazala ich dwuwarstwowq strukturll. Obie warstwy zbudowane Sq z cien

kich blaszek, kt6re w warstwie zewn~trznej majq uklad paraboliczny, zas w we

wnlltrznej r6wnolegly do scianek rurki. Wykazano takze, iz kosztem warstwy zew

nlltrznej powstajq zar6wno podluzne bruzdki na powierzchni rurki, jak i jej przy

ujsciowe zw~zenie (Ditrupa (Ditrupa) schlotheimi Ros.). Szeroki zakres zmiennosci

rurek serpul, przejawiajqcy sill w r6znym sposobie ich zwinillcia, nie pozwala uznac

za odrllbne gatunk6w opisanych przez Regenhardta (1961): Glomerula scitula Reg.

i Gl. saucia Reg., kt6re autor niniejszej pracy wlqczyl do synonimiki Gl. gordialis

(Schloth.).
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,IJ;ATCKO-MOHTCKYIE SERPULIDAE Yl3 BYPEHYlfI B BOPbliliEBE,

nOJIbiliA

189

ABTOp Om1CaJI Tpy6Kl1 3 Bl1AOB cepnyJIb: Glomerula gordialis (Schlotheim,

1820), Cementula boryszewiensis n. sp. 11 Ditrupa (Ditrupa) schlotheimi Rosen

krantz, 1961. ,IJ;eTaJIbHO 113yqeHO J1X BHeiliHlO1O 11 BHyTpeHHlO1O MOPcPOJIOnllO, 113MeH

ql1BOCTb 11 CHCTeMaTl1qeCKOe nOJIOJKeHl1e. Tpy6Kl1, KOTopble JIl1IIIeHbl BHeiliHero no

KpbIBalO~ero CJIOR, He 06HapYJKl1BalOT opHaMeHTa~l1l1 (Glomerula gordialis (Schloth),

J1HOrAa TOJIbKO Ha l1X nOBepXHOCTl1 BblcTynalOT nOnepeqHbTe CKJlaAO'lKl1, l1JIl1 JKe

MeJIKl1e JIl1Hl1J1 HapaCTaHl1R (Ditrupa (Ditrupa) ~chlotheimi Ros.). B cJlyqae HaJll1

ql1R BHeiliHero nOKpblBalO~ero CJIOR, Ha nOBepXHOCTl1 'rpy6Kl1 BblcTynalOT nonepeq

Hble CKJIaAOqKl1, 6yropKl1 11 npOAOJlbHble YTOJI~eHJ1R (Cementula bOTlIszewiensis

n. sp.). AHaJl113 nOnepeqHbIX 11 npOAOJIbHblX pa3pe30B Tpy60K 06HaJKJ1JI l1X ABy

CJlOtfHYIO CTpyKTypy. 06a CJIOR nOCTpoeHbl 113 TOHKl1X nJlaCTl1HOK, KOTopble B Ha

pyJKHOM CJIoe l1MelOT napa60Jll1'leCKOe pacnOJlOJKeHl1e, a BO BHyTpeHHeM - napaJI

JIeJIbHOe K CTeHKaM Tpy6Kl1. YKa3aHO T02Ke, 'ITO 3a CqeT HapyJKHOrO CJIOR 06pa

3YlOTCR npOAOJIbHble 60P03AKJ1 Ha nOBepXHOCTl1 Tpy6Kl1 11 ee npl1ycTbeBoe cyJKe

Hl1e (Ditrupa (Ditrupa) schlotheimi Ros.). IIIl1poKl1i\i npeAeJI 113MeHql1BOCTH Tpy

60K cepnyJIb, npORBJIRIO~l1i\icR B pa3HOM cnoc06e l1X cBepHyToCTl1, He II03BOJIReT

Cql1TaTb, KaK oc06bIe, Bl1AbI Onl1CaHHbIe PereHrapATOM (Regenhardt, 1961): Glome

rula scitula Reg. H Gl. saueia Reg.; cPOPMbI 3T11 BKJIlOqeHbI aBTopoM HacToR~ei\i

pa60TbI B Cl1HOHl1Ml1KY Gl. gordialis (Schloth.).





PLATES



Plate I

Ditrupa (Ditrupa) schlotheimi Rosenkrantz

Fig. 1. Fragment of a tube contracted at the aperture, with a short, very deep
furrow (Z. Pal. A. 11/12).

Fig. 2. Fragment of a tube with an apertural swelling and transverse folds on
the surface (A. 11/13).

Fig. 3. Fragment of a tube with a discontinuous and rather shallow furrow (A.
11I14).

Fig. 4. Fragment of a tube with a distinct, long and deep furrow (A. 11/15).

Glomerula gordialis (Schlotheim)

Fig. 5. A tube with spirally rising whorls (A. II/f).
Figs. 6, 10. Fragments of tubes, slightly arcuate and with a hooklike or swollen

trace of breaking off (A. 11/7 and 11).
Fig. 7. A tube with two whorls perpendicular to each other (A. 11/8)..
Fig. 8. Part of a tube, coiled up in a bundlelike manner and with a straightened

terminal fragment (A. 11/9).
Fig. 9. A tube with labyrinthic whorls (A. 11/10).

All figures X13
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Plate II

Ditrupa (Ditrupa) schlotheimi Rosenkrantz

Fig. 1. Cross section showing the distinct microstructure of both layers, different
in thickness (Z. Pal. A. 11/1'6); X45.

Fig. 2. Cross section in the place where the oblong furrow runs, showing wedged
out lamellae of the outer layer (A. 11/17); X45.

Fig. 3. Longitudinal section, showing the oblique arrangement of lamellae of the
outer layer (A. 11/18); X60.

Glomerula gordialis (Schlotheim)

Fig. 4. Longitudinal section of the tube, coiled in a bundlelike manner, showing the
variable cross section and thickness of its walls (A. lI/i9); X 20.
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Plate III

Gtomeruta gordiatis (Schlotheim)

Fig. 1. S-shaped fragment of a tube, slightly swollen in the place of fracture
(Z. Pal. A. 1115).

Cementuta boryszewiensis n.sp.

Fig. 2. Fragment of a cementing layer with impressed growth lines (A. I1/2).
Fig. 3. Fragment of a whorl with distinct contraction, formed during the resting

period (A. I1/3).
Fig. 4. Fragment of a whorl, ornamented with a row of tubercles.
Fig. 5a. Fragment of a coil with whorls running in two planes. Inner whorls are

coiled up trochoidally (A. I1/l).
Fig. 5b. The same fragment, viewed from an opposite side, showing part of the basE

of attachment (A. 11/1).

Figs. 1-4 and 5b X13; Fig. 5a XIO.
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