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Abstract. — 29 belemnoid species (including 1 new), belonging to 12 genera and 4
subfamilies within the Belemnitidae, are described from the Middle and Upper
Jurassic beds of Poland. Individual variation, ontogeny and structure of the
rostra are investigated. General remarks on the Jurassic stratigraphy in the
Krakow-Czestochowa Highlands and in the north-eastern margin of the Holy
Cross Mountains (Goéry Swietokrzyskie) are given. Methods of investigation,
terminology, ontogenetic changes of rostrum, stratigraphic and geographic distri-
bution of the species are described and examples of the rostral deformation and
destruction discussed.

INTRODUCTION

The belemnoids described in the present paper come from the Middle
and Upper Jurassic of the Krakow-Czestochowa Highlands and from
the north-eastern margin of the Holy Cross Mountains. They have been
collected by the writer between 1954 and 1958. She also had at her
disposal a part of the material collected and handed to her by the late
Dr E. Panow.

The studied specimens go into many tens of thousands, but their
specific differentiation is rather poor. It has not been possible to iden-
tify more than 29 species representing 12 genera. Among these species,
two, belonging to the genus Rhopaloteuthis, have been described
previously (Pugaczewska, 1957), so that only very abreviated descrip-
tions of these forms are now given.

The richest collections have been obtained from the Middle and
Upper Calloway and the Lower Oxfordian beds of the Krakdéw-Czesto-
chowa region. The north-eastern margin of the Holy Cross Mountains
has yielded barely some tens of specimens representing 6 species, of
which one is new.

So far the knowledge on belemnites from the Jurassic of Poland has
been very limited. The first descriptions are to be found in a paper by
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Alth (1875) who mentions 8 species known in his time: Belemnites
canaliculatus Schlotheim, B. beyrichi Oppel, B. waageni Neumayr, B.
subhastatus Zieten, B. calloviensis Oppel, B. hastatus Blainville, B. bzo-
viensis Zeuschner, B. disputabilis Neumayr, and one new species:
B. majeri Alth. Among other authors who have mentioned belemnites
from the Jurassic of Poland are: Pusch (1830, 1837), Bronn (1851/52),
and Zeuschner (1859, 1864). In 1869 the last mentioned author described
a new species from Bzéw near Kromoléow — Belemnites bzoviensis
Zeuschner. Three new species: B. disputabilis, B. waageni and B. bene-
ckei have been described by Neumayr (1871, 1873); Makowski (1952)
mentions two species, of which one — Belemnoteuthis polonica Makow-
ski — is new. 17 species from the Jurassic of Poland are mentioned by
Rézycki (1953). The materials collected by that author have been
destroyed during the war. The present writer has identified 29 species
within the material she collected from sites lying in close proximity to
those 'which have supplied Roézycki’s specimens. The specific composi-
tion of these collections, however, is different: 4 of Rozycki’s species
are not identified in this material which, on the other hand, contains
16 gpecies not mentioned by Roézycki.

The writer’s laboratory studies have been conducted at the Institute
of Palaeozoology of the Warsaw University under the guidance of Pro-
fessor R. Koztowski, and the warmest thanks are conveyed to him for
the valuable criticism and suggestions offered throughout the prepara-
tion of the present work. The financial support for the field work
was received from the Polish Academy of Sciences.

The writer is also indebted to the following persons for cooperation:
to Miss M. Czarnocka for the photographs, to Miss M. Witkowska, Mr W.
Skarzynski, Mr W. Sicinski and Mr A. Kryszewski for the cleaning of
specimens and the preparation of thin slides, as well as for assistance in
the field work, to Mrs K. Budzynska for drawing the text-figures.
Mrs J. Humnicka did the English translation of the Polish text.

The described material is part of the collections of the Palaeozoolo-
gical Laboratory of the Warsaw University and is referred to as Z. Pal.
UW No. Bj. 1 — Bj. 855. -

GENERAL PART

DESCRIPTION OF THE JURASSIC DEPOSITS OF THE KRAKOW - CZESTO-
CHOWA HIGHLANDS AND OF THE NORTH-EASTERN MARGIN OF THE
HOLY CROSS MOUNTAINS

The facial development of marine sediments within the Jurassic
Krakoéw-Czestochowa Highlands is strongly differentiated. On the base
of facial differences Rozycki (1953) has recognized there two main re-
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gions: the northern and the southern. The northern region, extending
between Czestochowa and Zawiercie, displays fair uniformity of relief
in the substratum of Jurassic deposits that lie conformably to marine
sediments of continental Lias rocks. In the southern region, extending
between Olkusz and Krakow, on the other hand, the Jurassic szdiments
rest on a substratum made up of various rocks (Rhaetic-Liassic, Kzuper,
Muschelkalk, Permian, Carboniferous or Devonian, also extrusive Older
Palaeozoic) showing extremely variable relief forms. In the northern re-
gion the lithofacies are fairly constant in the different horizons, while
no such dependence is observable in the southern region. The quarry
at Wrzosowa gives a typical section of the northern region. Here, as
elsewhere in the Jurassic of the Krakéw-Czestochowa Highlands, the
Astartian and the Upper Jurassic horizons are missing. The Bathonian
is mostly represented by dark-grey clays with sphaerosiderites, and
brown arenaceous clays with woolites, the Callovian by brown limestones
and glauconitic marls of a grey-greenish colour. In the Upper Callovian
a characteristic ‘“concretionary horizon” is encountered, consisting of
phosphorite-limestone concretions yielding a rich and differentiated
fauna. These depcsits are overlain by a layer of stromatolites. The
Devisian, occurring in the eastern part of that area, is represented by
marls and marly limestones with a rich fauna of cephalopeds, brachio-
pods and sponge assemblages of a biocherm type. The Devisian is absent
at Wrzosowa where a stratigraphic hiatus is noted. The Nevisian does
not fundamentally differ from the Devisian, its upper horizon being
represented by marly fragmented limestones, the terminal one by lami-
nated limestcnes which prevail also in the Argovian. The last namad
horizon is missing at Wrzosowa.

In the southern region the facial development is much more differen-
tiated. Traces of washout, stratigraphic breaks, the absence of the
concretionary and stromatolitic beds, in some sections even that of
oolites, so characteristic of the northern region, are readily observable.
Iron ore-bearing clays are, on the other hand, encountered here, as
well as detritic sediments occurring in various horizons. The latter are
represented by gravels, sands and conglomerates. Pink and grey-olive
marls occur in the Upper Devisian, overlaid by stromatolites (in Ogro-
dzieniec) whose presence in this region and within this horizon is
exceptional. The Nevisian is characterized by shaly marls alternating
with sponge beds. Laminated limestones in this region, too, are referable
to the Argovian (fig. 1, 2).

In the north-eastern margin of the Holy Cross Mountains the Ju-
rassic sediments include rocks ranging in age from the Bajocian to
the Kimeridgian. The character of these sediments differs from that
of rocks in the Krakow-Czestochowa Highlands. Marine transgression
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Fig. 1. — Diagrammatic map of Poland showing the distribution of the Jurassic

formations: 1 Middle and Upper Jurassic, 2 Lower Jurassic.

here is associated with the formation of argillaceous-shaly, black,
pyritic sediments suggesting a rather shallow and poorly aerated sea
(Pozaryski, 1953). During the Callovian the sediments change from
terrigenic into zoogenic and chemical. The fauna consists mainly of
cephalopods, brachiopods, pelecypods and echinoderms. Other sediments
occur here, such as white and yellow ferruginous sands, often with
spongiolite inclusions, also arenaceous and crinoidal limestones. These
sediments indicate an open sea. Higher Jurassic horizons are characte-
rized by a chert facies with sponges, towards the top passing into an
oolitic one. In the Oxfordian, reef rocks built up mainly by sponges
make their appearance along with the Cordatum Zone, developed as
marly limestones. In the Rauracian, shallow-sea sediments are encoun-
tered. A reef facies with corals and stromatoporoids is predominant,
while limestones intergrown with cherts are frequent. The Astartian is
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represented by oolitic, very light, fine-grained limestones. The same
facies as in the Astartian continues during the Kimeridgian, accompanied
by stronger dolomitization of sediments, disappearance of colites in the
higher Kimeridgian horizons, while argillaceous marls with oysters and
terebratules are frequent. The highest horizons of the Jurassic and the
Lower Cretaceous are missing (fig. 3).

MATERIAL

The belemnites were collected from successive beds of the various
horizons of the Middle and Upper Jurassic. The Jowermost Jurassic
horizons are developed as dark-grey Bathonian clays, commonly iron
ore-bearing. These sediments are known from the vicinity of Kamienica
Polska (district Czestochowa), Rudnik (distr. Zawiercie), Leczyca near
Kutno, and Trzebionka in the Krakow district. The Bathonian clays
carry a rich belemnite fauna, with a different species predominant in
each of the just mentioned localities. Over 500 specimens of Megateuthis
giganteus have been collected by the writer from the vicinity of Kamie-
nica Polska, while at Rudniki this species is rare. Approximately 200,
more or less complete rostra of Hibolites beyrichi have been found at
YTeczyca, over 50 rostra of H. wiirttembergicus at the Trzebionka quarry,
as well as the species: Belemnopsis fusifermis, B. subhastatus, B. latesui-
catus, B. prallelus parallelus, Rhopaloteuthis gillieroni, Gastrobelus
ventroplanus, Brachybelus breviformis, Rhabdobelus exilis and Rh. par-
vus, in numbers ranging from a few to some tens of specimens. The
belemnites always occur in association with ammonites, brachiopods,
gastropods, pelecypods and with less numerous echinoids and crinoids.

The greatest number of specimens, i. €. more than ten thousands,
has been collected from the Callovian. The predominant species here
are such as Hibolites hastatus, Belemnopsis latesulcatus, B. subhastatus,
B. canaliculatus, as well as the less common Belemnopsis parallelus ger-
manicus (approx. 30 specimens) and Hastites privatensis (10 specimens),
collected from Upper Callovian deposits of Balin in the district of
Chrzanow. The presence of Hibolites girardoti and Belemnopsis semiar-
cuatus mn. sp. is restricted to Upper Callovian strata; the former passes
into the lower horizons of the Oxfordian. The facial development of
Callovian sediments is greatly varied, hence the state of preservation of
material obtained from these rocks differs, too. The Ornatenton (Lower
Oxfordian) of Regulice (distr. Krzeszowice) and the Upper Callovian
glauconitic beds in the Wiek quarry near Ogrodzieniec (distr. Zawiercie)
have supplied the most satisfactorily preserwed fossils.

The quarry at Wrzosowa (distr. Czestochowa), though crowded with
remains of belemnites and of other animal groups, does not constifute
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the best collecting site owing to the bad state of preservation of rostra.
The predominant facies here is arenaceous-calcareous, often ferruginous
and argillaceous. These sediments were repeatedly subject to washout
and re-deposition, in result whereof the belemnite rostra, though
occurring in great number, are broken up, crushed, corroded by iron
oxides and weathered (fig. 4). The stromatolite horizon, completely unfos-
sillifercus, is here strongly developed. This horizon overlies Callovian
sediments. Owing to its brown-brick colouration it is readily distinguish-
able from the light-coloured marly Lower Oxfordian rocks and consti-

Fig. 4. — Accumulation of rostra in the
Callovian of Wrzosowa; nat. size.

tutes an additional index horizon of the Upper Callovian. A large collec-
tion of over 4 thousand belemnite specimens, has been obtained from
rocks at the Wrzosowa quarry. It furnishes such ubiquitous Jurassic
species as Belemnopsis canaliculatus, B. latesulcatus, Hibolites hastatus,
as well as the less common Belemnopsis parallelus germanicus and
Hibolites girardoti. A small part only of the Wrzosowa material could
be worked out in detail. All the rest, on account of a very bad state of
preservation, was useful merely for identifying species from particular
horizons, and for correlating deposits from the profile of Wrzosowa with
corresponding profiles of other quarries.

The best preserved fossils are collected from the argillaceous sedi-
ments of the Callovian. Approx. 100 specimens of Rhopaloteuthis bzo-
viensis and Rh. majeri have been collected from the ornatum clays of
Regulice, the glauconitic horizon in the Wiek quarry near Ogrodzeniec,
and the argillaceous deposits of Balin (distr. Chrzanow). Moreover
approx. 30 rostra of Duwvalia disputabilis have been found at Regulice
and in the Wiek quarry.

Some very interesting forms have been obtained from the quarry at
Wyszmontow (distr. Opatéw) where the writer has discovered approx. 15
rostra of Dicoelites meyrati and two of Rhopaloteuthis sauvanausus. The
first of the just named species has not been ascertained from any other
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place outside that quarry, while the other one has also been recorded
from Regulice (distr. Krzeszowice). The other belemnite forms occurring
in the quarry at Wyszmontéw are referable to the genera Belemnopsis
and Hibolites, very common in all the Jurassic strata of Poland. The
belemnites here occur in association with a fauna consisting mostly of
gastropods, brachiopods, few ammonites, also of teeth belonging to
shark-like fishes, occasionally those of reptiles.

Within the Upper Callovian clay sediments at Balin (distr. Chrzanow)
the writer has discovered two rostra of Rhopaloteuthis spissus, a species
not reported from the other outcrops, also several specimens of Rh.
bzoviensis and Rh. majeri as well as other common Jurassic species
belonging to the genera Belemnopsis and Hibolites.

The compact, crystalline limestones, occurring at Wola Morawicka
(province of Kielce), characteristic by their unusual hardness, contain
rare belemnites. The writer succeeded to extract from the rock there 3
rostra of Rhopaloteuthis argovianus, not recorded from the other quarries,
and several other rostra belonging to the genera Belemnopsis and Hi-
bolites.

In the higher Oxfordian horizons, belemnites are less abundant.
The predominant genera are Belemnopsis and Hibolites. Ammonites,
echinoderms and brachiopeds occur in far greater numbers.

METHODS OF INVESTIGATION AND TERMINOLOGY

In describing the species and discussing the ontogeny of rostra the
writer has given consideration to the following characters: the shape,
length, width and thickness of rostrum, the development of apical part,
alveolar furrows on the ventral and dorsal sides, their length, the cha-
racter of their edges, depth and extent of apical compression, apical
furrows; the transverse section, lateral lines; angle and depth of alveoles,
apical line, growth index and compression index. The last two terms —

index of growth and index of compression — are introduced by the
writer. The remaining terms have been taken from Krimholz (1960,
p. 15-30).

The measurements were taken by means of a caliper and are stated
in millimeters with an accuracy of 0.1 mm. The rostra were measured
for their minimum and maximum width and depth (d-s and d-v diameter
respectively).

Where the alveolar part was not preserved, the values of the mini-
mum diameters were disregarded on account of the lack of a constant
orientation point, i. e. of the alveolar apex.

Changes in rostral ontogeny were investigated by studying speci-
mens of various size and analysing the thin sections. Transverse sections
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were cut at regularly spaced intervals, longitudinal sections — on the
dorso-ventral plain. The method of celluloid peels has been used in addi-
tion to that of thin sections. This permits to study the structure on the
polished surface without damaging the specimen. The polished surfaces
of rostra were lightly etched with hydrochloric acid, in order to examine
the growth layers. After a thorough rinsing and drying of the surfaces,
celluloid peels, wetted with acetone, were pressed on them. The mem-
brane is softened by the acetone and hence, under pressure, enters into
the slightest depression of the etched surface, giving a clear picture of
all its structural details. The resulting peels are then mounted, i. e.
placed between two glass slides and a strip of plaster fixed around the
edges to protect the specimen from slipping out or being contaminated.
Photographs of membranes taken in transmitted light are very distinct,
not being obscured by the natural colouration of the specimen which
is unavoidable in slides.

Complete rostra were coated with ammonium chloride before being
photographed.

The mode of examining the above enumerated characters and the
terminology used in the description of species are as follows.

1. The shape of the rostrum may be conical, cylindrical, mace-like,
fusiform. These terms have been used by the writer together with others
such as: shape obliquely club-like, subcylindrical, etc. The shape of
rostrum is one of the important specific features.

2. The length of the here studied rostra does not, in most cases,
represent their absolute length, since the rostra are, as a rule, broken
off, in the proximal or distal portion. In descriptions of external mor-
phology the relative length of the smallest and largest specimen of a spe-
cies are stated only to give a rough idea of that dimension. The usually
accepted definitions here are: rostrum small, of moderate size, large.

3. The width and the diameter of rostrum (fig. 5, 6) are the best
growth indices, and are considered as the important characters in the
investigation of growth changes.

4. The apical part (fig. 5b) is the term used by the writer with
respect to the distal portion of the rostrum starting at the point of its
maximum lateral diameter (d-s), since there the rostrum gradually
tapers out. The shape of the apical part in some species may be strongly
variable. As a rule, with age, this portion of the rostrum becomes either
more rounded and expanded, or compressed. It may be slender, swollen,
pointed or rounded.

5. The dorsal and ventral alveolar furrows are an important index
character even in the identification of subfamilies. The two furrows
may occur together, or one only may be present. Their length, width,
the borders of the furrows called the edges, as well as the position and
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the extent of apical compression are all characters subject to specific
variations, while the general habitus of the furrow is constant within
each subfamily.

6. Apical furrows. In the material available to the writer their
presence has only been ascertained in the genus Megateuthis. They are,
indeed, an important index feature for the whole subfamily of Passalo-
teuthinae, while their number is a generic character. In Megateuthis it
has been possible to distinguish double lateral furrows: longer dorso-
-lateral furrows and shorter ventro-lateral ones, as well as the faintly
marked single furrows on the dorsal and ventral sides. With individual
growth these furrows become narrow, deeply incised into the rostral
surface.

7. Lateral lines (fig. 6b) may be either single or double. They are
a somewhat unreliable generic character, since it is not always possible
to ascertain their presence. Occasionally they disappear in the adult
stage. Their course is closely correlated with the shape of the rostrum.
In forms with an asymmetrical rostrum they are mostly curved. Their
extent varies specifically, sometimes they are detectable over the com-
plete length of rostrum, while in other cases they reach the point of
maximum width only. :

8. The alveolar angle (fig. 7a) is most readily measured on longi-
tudinal sections. The beginning of the alveclus is the starting point.
Changes of the alveolar angle during ontogeny are extremely rare, e. g.
in Megateuthis giganteus. If they do occur, the angle increases during
the younger stages, but decreases with age. This angle may vary in con-
generic species but the range of its size variations is very limited and
does not exceed the generic variablility.

9. Depth and position of alveolus (fig. 7b). The depth measurements
were made on complete rostra and on longitudinal sections. The terms
used are: deep or shallow in relation to the complete length of rostrum,
e. g. in Rhopaloteuthis majeri the alveolar depth increases with indi-
vidual growth from 1/2 to 2/3 of rostral length. The alveolus may be
placed centrally, sometimes excentrically. E. g. in young specimens of
Megateuthis giganteus it is central, but with growth gradually becomes
excentric, approaching the ventral wall.

10. The fissural area (fig. 8, 9) varies generally in shape and exten-
sion in different genera, and wconstitutes an important diagnostic charac-
ter. The fissural area is connected either with the ventral or dorsal
furrow. Near the border of the dorso-ventral surface of a split-up
rostrum, a smooth area can be seen, often displaying very delicate
longitudinal striae. The extension of that smooth area varies specifically,
most commonly, however, its length is slightly smaller than that of the
furrow. In the presence of a ventral furrow, e. g. in the genus Belemno-
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Fig. 5-11. — Diagrammatic drawings of rostra, indicating the method of measure-
ments and terminology used.

5 Ventral side: ¢ maximum width (d-s diameter), b apical part. 6 Lateral
side: ¢ maximum thickness (d-v diameter), b lateral lines. 7 Section of the alveolus
in plane of symmetry: a alveolar angle, b alveolar depth. 8 Section of the
rostrum of genus Hibolites in plane of symmetry, showing the fissural area,
a apical line. 9 Section of the rostrum of genus Belemnopsis in plane of symmetry,
showing the fissural area. 10 Diagrams of two rostra: a dorsal view, and b ventral
view, showing the method of determination of the growth index; ¢ d-s diameter
d distance between the end of furrow and that of rostrum, d:c growth index.
11 Section through the alveolus in plane of symmetry: a d-s diameter, b d-v dia-

meter, a : b depression index.
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psis, the fissural area occupies the cleavage plane between the apical line
and the ventral wall, stretching nearly to the end of the rostrum. In
the genus Hibolites, which has a shorter ventral furrow, the fissural
area occupies a smaller portion of the cleavage plane. Slightly above
the end of the furrow, it wedges out near the ventral edge. This area
is not equivalent to the alveolar fissure common in Cretaceous belem-
nites. In the presence of both, the ventral and the dorsal furrows,
e. g. in the genus Dicoelites, the fissural areas occur on either side of
the rostrum.

11. The apical line (fig. 8a) is formed in result of the fusion of the
successive ends of the rostrum in its growth stages. By Naef (1922,
p- 204, 206) this line is regarded as a material rostral element, and not
as a mere line. Its peculiar character is believed by that author to be
suggested by the possibility of the formation in this line of a longitudinal
canal, due to the secondary process of the resorption of the apical parts
of the rostrum during the successive growth stages. In most cases the
apical line lies in the rostral axis, sometimes however it is considerably
deviated from it and has an excentric course being situated closer to the
ventral side. Its direction and course often constitute a specific cha-
racter, and it cannot alone be taken into account, but must be considered
together with the other characters.

12. The transverse section is a very reliable character in specific
identification and closely connected with the shape of the rostrum.
The section may be rounded, dorso-ventrally depressed or laterally
compressed, reniform, quadrate or intermediate between the just named
shapes. It changes with individual growth, in young forms it is com-
monly circular or subcircular, in the adults quadrate, laterally compressed
or dorso-ventrally depressed. Quite frequently the transverse section of
the proximal, media] and distal parts of the same individual may
differ, too.

13. Growth index (fig. 10). This term is introduced here to deter-
mine the length ratio of the apical part of rostrum to its maximum
lateral diameter. When the rostrum is irregularly shaped or laterally
compressed throughout its length, it seems more convenient not to
measure the length of the apical part, but the distance from the end
of the furrow to that of the rostrum, and to establish the ratio of that
distance to the transverse diameter at the end of the furrow. The latter
measurement method has, e. g. been used in species of the genus
Rhopaloteuthis. The growth index has proved most useful in studying
growth processes and certain interdependence of the above mentioned
characters. This index often decreases with the growth of rostrum
occasionally it may remain unchanged, and once only, in Belemnopsis
fusiformis, it increases. It is a feature of considerable specific value.
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14. The compression and depression indexs (fig. 11) are the other
termes, introduced in this paper to define the mutual relation of the two
diameters. They have been used in studies on Megateuthis giganteus and
cn Hibolites girardoti where the lack of complete adult rostra impeded the
use of the growth index. The compression index has been measured at
the beginning of the alveolus on M. giganteus and at the end of the
furrow on H. girardoti. In adult forms it differed from that in the
young forms and constituted a fairly reliable individual growth criterion
for that species.

ONTOGENETIC CHANGES

In the ontogenetic development of Dictyoconites groenlandicus
Fischer (family Aulacoceratidae) from the Permian of Greenland,
Fischer (1947) has recognized three growth stages: the nepionic, the
neanic, and the ephebic-gerontic. The characters on which this differen-
tiation was based are: the shape of the restrum — needle-like in nepionic
specimens, fusiform — in the older growth stages; transverse section —
circular in the youngest specimens, but ovate in the neanic and older
stages; the character of costae and striae on the surface of the rostrum,
and the internal structure which makes its appearance during the
neanic stage and ‘becomes more differentiated in the final growth stage.
The nepionic specimens are structureless, without external ornamen-
tation.

These stages may be comparable with the young, adult, and senile
or gerontic stages of Kongiel (1960 MS), distinguished in his study on
the ontogeny of the genus Belemnitella and Belemnella from the Cre-
taceous of Poland. Imprints of blood vessels give in this case a basis
for the recognition of stages. They are faint in young individuals,
conspicuous in adults, while in gerontic specimens they may partly disap-
pear below the covering of the so-called cortex layer which is formed
towards the end of ontogeny.

When working on the Jurassic belemnites of Poland the writer
has conducted observations concerning the ontogeny of rostra of the
greater part of the here considered species. A comparison of their onto-
genetic development indicates that it is not possible to determine some
general characters of the successive growth stages which would be
common for all the studied species. In Jurassic belemnites the rostral
surface is smooth, the internal structure does not modify during the
growth process and imprints of blood vessels and the cortex layer are
not preserved. The three essential growth stages could, however, be
distinguished in these forms, tco. Occasionally they display certain
analogies, but in the majority of cases these stages differ in the parti-
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cular species. In studying the ontogeny of the rostrum the successive
growth stages have been characterized on changes of such features as
shape of rostrum, its transverse section in the alveolar part, and some-
times the alveolar angle, the depth of alveolus, the furrows on the
surface of rostrum, the growth indices and, occasionally, compression
indices. The terminology introduced by Fischer (1947) has been followed
in the definition of growth stages since it is commonly used in analogous
descriptions of other animal groups.

Shape of rostrum

In Megateuthis giganteus (Schlotheim) the nepionic rostrum is shaped
like a short cone with an obtuse angle. In the neanic stage the growth
in length increases considerably as compared with the slight growth
in width and diameter. The ephebic-gerontic forms are conical, too.
but more elongate, slender, with acute angle.

In Belemnopsis canaliculatus (Schlotheim) the nepionic rostrum is
fusiform, with the alveolar part distinctly tapering and median portion
expanded. In the next stage the shape of rostrum gradually passes into
a cylindric one. The growth in width and diameter increases, particularly
so in the alveolar part. The ephebic-gerontic stage is characterized by
the distinctly cylindric shape of rostrum and by nearly parallel sides.

In Dicoelites meyrati (Ooster) the rostrum is conical-shaped through-
out all the evoluticnary stages and it is only the position of the
alveolus that changes with age. In the nepionic stage the alveolus lies
in the rostral axis, in the older stages it deviates from it and lies obli-
quely, nearer to the ventral side. Rostral asymmetry here, due to the
deviation of the alveolus, increases during the ephebic-gerontic stage,
the end of the rostrum being bent dorsally and somewhat laterally.

In several cases the shape of the rostrum does not change much
throughout all the evolutionary stages, with the exception of a rapid
increase in diameter as compared to that of length. The younger forms
are more slender. In the final stages the apical part is shortened owing
to the more backward shifting of the maximum diameter. The apical part
becomes less pointed, even rounded. The following species, referable to
various genera, display evolutionary changes such as those just men-
tioned: Belemnopsis subhastatus (Zieten), B. latesulcatus (d’Orbigny),
B. semiarcuatus n. sp. B. parallelus germanicus (Roemer), B. fusi-
formis (Parkinson), Hibolites beyrichi (Oppel), H. wiirttembergicus
(Oppel), H. hastatus (Blainville), H. girardoti (Loriol), Duvalia disputa-
bilis (Neumayr), H. semihastatus (Blainville), Hastites privatensis (Mayer)
and Gastrobelus ventroplanus (Voltz).

In representatives of the genus Rhopaloteuthis: Rh. gillieroni (Mayer),
Rh. bzoviensis (Zeuschner) and Rh. majeri (Alth), nepionic rostra are

2 Acta Palaeontologica
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in the shape of an elongated come. In the neanic stage the rostrum dia-
meter increases rapidly, particularly so at 1/3 length from the apical
part. A certain asymmetry is observable here, i. e. a slight dorsal
deviation of the apical part. In the ephebic-gerontic stage the rostrum
grows to be obliquely club-like, while the apical part becomes swollen
and rounded, with a mucro occasionally present.

In Hibolites hastatus (Blainville) and H. girardoti (Loriol) it has been
possible to distinguish the embryonic stage, too. It occurs as a short
spine stretching to the distal wall of the embryonic chamber, it is
darker coloured, and its growth lines are not distinguishable.

Transverse section

In the nepionic stage the transverse section is circular or subcircular.
During the neanic stage this contour becomes elliptic, as a rule dorso-
-ventrally depressed. In Dicoelites meyrati (Ooster) and Duvalia disputa-
bilis (Neumayr) a lateral compression is observable, It is in the final
stage only that the dimensions show an increase, solely in D. disputabilis
(Neumayr) the transverse section may retain its elliptic or pyriform
shape with a wider ventral wall. The transverse section in Megateuthis
giganteus (Schlotheim) varies during the successive growth stages. In
the nepionic stage it is pyriform, with greater width of the ventral wall,

in the meanic stage it is elliptic with equal
d breadth of the ventral and dorsal walls, while
during the ephebic-gerontic stage the transverse
section goes back again to the pyriform contour,
but with a wider dorsal wall (fig. 12).
In representatives of the genus Rhopalo-
teuthis the transverse section vary in shape.
During the initial evolutionary stages the sec-
@ tion may be circular or slightly quadrate. In
the neanic stage it passes into being distinctly
quadrate as in Rh. majeri, or elliptic, dorso-
-ventrally depressed as in Rh. gillieroni, or
irregular, with a longer dorso-ventral diameter

v as in Rh. bzoviensis.
Fig. 12 — Megateuthis gi-

ganteus (Schlotheim, trans-  Angle and depth of alveolus
verse section of adult ro-

strum showing the growth In most species the angle and depth of
variability: v-ventral side, . .
d-dorsal side.. alveolus are mot subject to ontogenetic changes,

they are only affected by the normal increase
of dimensions in proportion to the growth in length of the rostrum. The
only species gradually modified in this respect, during the neanic and
later stages, is Megateuthis giganteus in which the nepionic alveolus
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occupies approx. 1/3 of rostral length, and its final depth does not
exceed 1/5 of rostral length. The alveolar angle, initially wider, decreases
considerably with individual age.

Furrows

The width and depth of the ventral and dorsal furrows as a rule
increases with individual growth. In Megateuthis giganteus the width of
the apical furrows decreases with age and they are at the same time
gradually pushed deeper into the rostral wall. In young forms these
furrows disappear at 1/2 length of rostrum, in adults at 1/3 length from
the apical part.

Growth, compression and depression indices

These indices behave differently according to the age of specimens.
In Belemnopsis fusiformis (Parkinson) the growth index increases with
age from 3.7 to 4.5. Occasionally it was observed not to differ much
from that in the youngest and oldest 'specimens, but frequently it de-
creases, sometimes even considerably. In Belemnopsis parallelus germani-
cus (Roemer) it decreases from 3.0 to 2.4; in B. semiarcuatus n. sp. from
3.0 to 1.6; in B. subhastatus (Zieten) from 4.2 to 3.2; in Hibolites wiirttem-
bergicus (Oppel) from 3 to 2; in Dicoelites meyrati (Ooster) from 4.6 to
2.4; in Hibolites beyrichi (Oppel) from 9.1 to 6.3; in Rhopaloteuthis
gillieroni (Mayer) from 4.0 to 2.3; in Rh. bzoviensis (Zeuschner) from
7.7 to 1.8; in Rh. majeri (Alth) from 3.5 to 1.1; in Gastrobelus ventro-
planus from 2.7 to 2.0. The depression or the compression index measured
in two cases scarcely changes during its ontogeny, e. g. as in Hibolites
girardoti (Loriol) where the respective figure is 1, or else changes very
slightly, as in Megateuthis giganteus where in nepionic form it is 1,
changing to 1.3 in ephebic-gerontic forms.

The above considerations show that growth changes are variously
expressed. Greatest differences are observable in the nepionic stage whose
development often differs from that of the later stages. Specifically cha-
racteristic changes occur during the neanic stage, while during the
oldest stage the particular features are definitely established.

LIFE - TIME DEFORMATIONS OF ROSTRA
(pl. 1, fig. 1-14)

The here investigated material illustrates numerous examples of
deformed rostra. The majority represent anormal swelling of the apical
part or kncb-like excrescences in the anterior, occasionally the median
part of rostrum (pl. I, fig. 3-6, 10).

2%
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Besides knob-like deformations, some rostra with the ventral groove
show a varying degree of axial twisting (fig. 4, 5, 13a). Arcuate inflexions
of the whole rostrum or of its posterior part only, sigmoidal curves and
minute corrugations in the apical end, are also frequent (fig. 2, 8,
9, 13).

Other types of deformity are observable in rostra with a slightly
bifurcating apical part. The two apexes may display symmetric lateral
deviations from the axis, as is shown in fig. 11, or one tip may be longer,
spine-like, while the other is short and blunt (fig. 13). In some rostra
with bifurcated apexes the two tips are differently disposed to each other.
The knee-like backward inflexion of one apex is separated by a narro-
wing from the other, the latter keing probably the true end of rostrum
(fig. 1).

The sigmoidal end of rostrum, polished in the dorsc-ventral plane,
very accurately represents the course of the growth lines which curve
identically throughout all the growth stages. Initially this curve is
rather small, but with age it becomes more conspicuous. The growth
layers are added continuocusly without traces of any injuries (fig. 14).
Similarly curved rostra have been figured by Abel (1935, p. 555, fig. 463),
but his longitudinal section shows two fractures produced during the
early growth stages. Hence two similar deformations cannot always be
analogously interpreted on external similarities only. The thin section
of another rostrum (fig. 12) shows the alveolar part domed in a knob-like
fashion. In this case the rostrum was probably injured in an =arly
growth stage. The growth layers encircling the injured part are initially
strongly outcurved, but subsequently take a normal course. The injury
of the rostrum must have occurred in the animal’s life time, for the
growth layers continuously encircle the injured part.

Compressions of the various parts of the rostrum, of varying extent,
are frequent, too. This type of deformation is shown in fig. 7. It is
possible that they have occurred after the animal’s death, either in
result of the dissolving by solutions circulating in the deposit, or owing
to the mechanical pressure of the overlying layers. The injuries and
deformations, however, which have been mentioned before, indicate
mechanical injuries probably inflicted during the animal’s life time.
They may have occurred owing to the impact of the rostrum with sub-
marine rocks or in result of the attacks of some marine animals of prey.

In a discussion on analogous deformations and injuries of the rostral
surface, Kabanov (1959, p. 30-40} is inclined to admit that during the
life time the belemnite rostrum was elastic, having a cartilageous con-
sistency and properties, and not rigid or hard as was generally admitted.
In analysing wvarious types of pits, depressions or pricks, that author
observed that they have smooth borders. In his opinion, these observa-
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tions suggest elasticity during the animal’s life time, since, otherwise,
if the rostrum had been hard and brittle, the margins of the pits or de-
pressions would be unevenly rough. Had the consistency of the rostrum
been firm, damage suffered during its early growth stages in the form of
breaking or crushing, would result in injuries of the mantle secreting
the mew growth layers. On the other hand, if after Kabanov we admit
the elasticity of the rostrum, the regenerating function of the mantle
might have been accelerated. This would certainly be an important
factor warranting the security of the animal and protecting his normal
functions connected with growth and self-defence.

Moreover, Kabanov also discusses the question of the floating abi-
lity of belemnites. A heavy unelastic rostrum would not, indeed, have
been of any help in this function, but, on the contrary, its weight and
rigidity would hinder it considerably.

Kabanov’s argumentation does not seem convincing to the present
writer. Fissures, pricks or pits with smooth and rounded borders are
not sufficient evidence that the injuries were inflicted during the
animal’s life time. To prove this, it would be necessary to cut a section
of the rostrum through the investigated injuries in order to determine
if the growth layers mnear the fissure bend during the earlier growth
stages, or whether they are merely broken. Kabanov, however, has not
analysed this problem. Fissures or punctures may have occurred in
the sediment, after the animal’s death, owing to the activities of nu-
merous animals searching for food among the organic remains on the sea
floor. In the next chapter of the present paper reasonable evidence is
given in support of the last supposition. Similar fissures and punctures
observed by the writer have smooth borders, circular or subecircular in
section, and they have undoubtedly been produced in the deposit after
the animal’s death. Hence, it seems that, in agreement with the common
opinion, belemnite rostra were hard and rigid during the animal’s life.
Otherwise it would be hardly possible to account for their utility to the
animal, since it is the rostrum that protected the very delicate phrag-
nocone.

DAMAGED ROSTRA
(pl. II, fig. 1-8)

Rostra bearing traces of the destructive activity of other organisms
are frequently encountered among the here studied material. Fig. 1 in
pl. II shows a rostrum covered by pits of various size. These pits have
smooth margins, and rostra with destroyed internal structure are pierced
by them. In the transverse section of rostrum, several canalicules are
seen as continuation of pits, extending vertically to the outer wall. Ana-
logous pits are discernible at the bottom of canalicules, penetrating the
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rostrum parallel to the outer wall. The pits are approx. 2 mm in dia-
meter. That type of small openings has been noted on very few rostra
only.

In other cases minute longitudinal slits (pl. II, fig. 4), oriented
vertically, obliquely or parallely to one another, are scattered all over
the surface of the rostrum. They have the semblance of puncture traces.
Their length does not exceed 1.3 mm, with breadth of approx. 0.2 mm.

Slightly larger slits, longitudinal and narrow, too, are shown in
fig. 3 of pl. II. In the apical part of rostrum the surface layers have been
destroyed revealing the presence of canalicules penefrating the rostrum.
The fragment shown in fig. 2 of pl. II represents a deep subcircular
canalicule with several round pits in close vicinity.

After comparing the traces of injuries detectable on the here figured
specimens with those described in available literature, the writer believes
that they are all referable to the action of polychaete annelids. Abel
(1935, p. 457-458, fig. 382-383) and Roman (1921, p. 162-163, pl. 8,
fig. 4-9) quote numerous examples of injuries suffered by various shells,
also of rocks bored by organisms searching for food within the deposit,
mainly referable to Annelida Polychaeta.

Various types of traces (rounded pits, longitudinal slits, canalicules)
may suggest their different derivation, but this supposition does not
seem very probable inasmuch that thev are present on the same rostrum
next to one another (fig. 2) and that the pits pass e. g. into canalicules.

Sessile organisms, most frequently serpulids and foraminifers, may
be attached on the rostra. Serpulid tubes (pl. II, fig. 7) are of varying
length, initially narrow but gradually increasing in width towards the
aperture. The transverse section of tubes is round interiorly, but trian-
gular exteriorly. Similar serpulid tubes have been figured already by
Quenstedt (1846-49, pl. 28, fig. 2, and 1858, pl. 21, fig. 16 and pl. 65,
fig. 2) and are called by him Serpula limax.

Among the foraminifers attached on rostra the writer has encoun-
tered representatives of the subfamily Ramulininae, probably Bullopora
rostrata Quenstedt, 1858 (pl. I, fig. 5, 6), (Cushman, 1948, p. 230, pl. 22,
fig. 24). These foraminifers are of the colonial type, they resemble elon-
gated beads strung onto a thread, with tapering ends of the particular
individuals. Analogous organisms were by Quenstedt (1858, p- 580, pl. 73,
fig. 28) regarded as bryozoans.

Some rostra are marked by concentric discs, corresponding to the
secondary concentration of chalcedony which substitutes calcite on the
surface (pl. II fig. 8). This phenomenon has already been noted by
Alth (1875, p. 213) and by later authors.

Legend to Table 1: L Lias, B Bathonian, K Calloway, O Oxforaién, =+ prese;lf,
— absent.



Species
Huastites privatensis (Mayer) .
Rhabdobelus exilis (d’Orbigny)
Rh. parvus (Hartmann)
Guastrobelus ventroplanus (Voltz)
Dactyloteuthis irregularis (Schlot-
heim) . . . . . . . . .
Megateuthis giganteus (Schlotzim)
Brachybelus breviformis (Voltz)
Belemmnopsis canaliculatus (Schlot-
heim) [N
B. fusiformis (Parkinson)
B. parallelus parallelus (Phillips)
B. parallelus germanicus (Roemer)
B. subhastatus (Zieten) .
B. latesulcatus (d'Orbigny) .
B. semiarcuatus n. sp. . . .
Hibolites hastatus (Blainville)
H. semihastatus (Blainville)
H. beyrichi (Oppel)
H. girardoti (Loriol)
H. wiirttembergicus (Oppel)
Dicoelites meyrati (Ooster)
D. waageni (Neumayr)
Duvalia disputabilis (Neumayr)
Pseudobelus coquandus (d’Orbigny)
Rhopaloteuthis sauvanausus
(d'Orbigny)
bzoviensis (Zeuschner) .
majeri (Alth)
spissus (Gillieron)
argovianus (Mayer) .

Rh.
Rh.
Rh.
Rh.
Rh.

Geographic and stratigraphic distribution of the described spevies Table 1
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GEOGRAPHIC DISTRIBUTION OF BELEMNITES FROM THE MIDDLE AND
UPPER JURASSIC

(table 1)

Some species of the here described Jurassic belemnites have a very
wide geographic range. Hibolites hastatus and Belemnopsis canaliculatus
are recorded from throughout Europe, the Caucasus, Sicily, Algiers,
Arabia, India and Madagascar. Other species are restricted to certain
countries only. E. g. Hibolites girardoti has thus far been reported only
from France, Switzerland and Poland. Several species occur only in
Poland. They are: Rhopaloteuthis majeri, Duvalia disputabilis, Dicoelites
waageni and the new species Belemnopsis semiarcuatus. For the most
part, however, the same species are encountered in the same horizons
throughout central Europe, including Poland, Germany, France and
Switzerland. These areas have been invaded by the sea encroaching from
the west during the great Middle Jurassic transgression, and the belemnite
fauna could freely circulate and migrate all over the seas of central
Europe. Marine transgression of the southern and eastern parts of Europe
was followed by the opening up of new routes accessible to the local fauna.
Hence, some species characteristic of alpine or boreal faunas may have
penetrated into areas previously separated by continental barriers. Dicoe-
lites meyrati, reported in Poland from one quarry only in the Holy Cross
Mountains, represents an Alpine species. Zoogeographic and facial provin-
ces were differentiated during the Jurassic, and they were the chief
factors in the separation of the warm and boreal faunas.

SYSTEMATIC PART

Subfamily Hastitinae Naef, 1922
Genus Hastites Mayer, 1883

Hastites privatensis (Mayer, 1866)
(pl. III)

1866. Belemnites privatensis Mayer; Ch. Mayer, Diagnoses ..., p. 3066.

1871. Belemnites privasensis Mayer; E. Dumortier, Sur quelques gisements ..., p. 20,
pl. 3, fig. 1-8. | o, ‘

1920. Hibolites (?) Privatensis Mayer; E. v. Blulow-Trummer, Fossilium Catalogus,
p. 150.

1921. Hastites privatensis Mayer; F. Roman, La Montagne .., p. 159.

1922. Hastites Privatensis Mayer; A. Naef, Die fossilen Tintenfische, p. 227.

1924. Hastites privatensis Mayer; A. Riche & F. Roman, Ftudes .., p. 40.

1925. Hastites privatensis Mayer; M. Lissajous, Répertoire .., p. 32, 124,

1953. Pseudobelus privasensis Mayer; S. Z. Rozycki, Gorny dogger .., p. 326.

Material. — 10 rostra of various individual age, more or less crushed
or proximally broken off, several smaller fragments; alveolus and phra-
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gmocones not preserved; surface of rostra smooth; state of preservation
satisfactory.

Description (pl. 111, fig. 1-3). — External morphology. Rostra fusiform
in shape, with conspicuously tapering and elongated anterior part, gradu-
ally expanding and swollen posteriorly. The maximum breadth occurs
somewhere at 1/3 length from the apical part. Apical part relatively
short, more or less sharply pointed, occasionally somewhat rounded or
mucronate, Distinct, double lateral lines run on the side walls, for the
most part they stretch to the end of rostrum, sometimes they are shorter
extending only to the maximum diameter of rostrum. Side walls connected
with the dorsal and ventral wall by rounded edges, in the central part of
rostrum they sometimes meet at a right angle, while distally they are
mostly rounded. The dorsal and the ventral furrows are missing. Measu-
rements of 9 rostra are given in table 2.

Table 2

Dimensions of rostra of Hastites privatensis (in mm)

Maximum diameter Length of apical | )
Z. Pal. UW. — = | art | Growth index
No. Bj. ——ds— ey | E c:a
B | a b B c B .

729 7.0 7.0 17.5 2.5

730 7.7 9.4 20.0 2.6

731 8.0 9.0 18.0 2.2

732 9.1 9.6 20.0 2.2

733 9.4 10.0 21.0 2.2

734 10.0 10.0 22.0 2.2

735 11.0 11.0 26.0 2.3

736 11.0 11.0 26.0 2.3

737 11.4 | 12.4 ‘ 30.0 | 2.6

The growth index ranges between 2.2 and 2.6, its most common value
being 2.2. The growth index variability is small and it is probably reason-
able to suppose that it increased uniformly in diameter, width and
length.

Internal morphology (pl. III, fig. 4-5). Delicate growth lines are
visible in thin sections, more conspicuous at certain intervals. The apical
line is centrally placed and somewhat thicker than the growth lines. The
older growth stages do not differ in shape from the younger, since the
growth lines are parallel throughout all the growth stages. In thin trans-
verse sections the growth lines are concentric. Those more centrally
placed are circular in outline, those nearer to the outside — subcircular
or quadrate. Distally the section is ovate, with greater dorso-ventral dia-
meter. Depressions of the growth lines corresponding to the lateral lines
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are faintly indicated, being more stressed in the external parts of the
section.

Ontogeny (pl. 111, fig. 4-5). — With growth of the restrum the dimen-
sions increase. In shape the nepionic stage does not differ from the next
growth stages, the transverse section only being modified. In the nepionic
stage it is circular cr subcircular, in the neanic stage it becomes quadrate,
and thereafter retains this outline. The lateral lines are double in all the
growth stages, their length varies. The particular growth stages have not
been differentiated owing to the scarcily of specimens and the lack of
any important ontogenetic variations.

Variability. — The individual variability of specimens of the same
age is not strong, consisting merely in certain dimension changes of the
two diameters. Sometimes the dorso-ventral diameter is slightly greater
than the lateral, for the most part, however, they are equal. In most
cases the rostra are sharply terminated, sometimes the end may be more
or less rounded, in one specimen it is slightly mucronate.

Remarks. — The Polish specimens are identical with those figured and
described by Dumortier (1871) and agree with the description of Mayer
(1866) who is the author of that species. Hastites privatensis somewhat
approaches Belemnites zitteli (Sinzova, 1877) in the fusiform shaped
rostrum, as well as in the presence of long lateral lines. It differs in the
lack of a ventral furrow (in B. zitteli it is 1/3 of the complete rostral
length), also in the shape of the transverse section which in B. zitteli is
ovate, with a longer lateral diameter.

The majority of authors assign this species to the genus Hastites.
This is justified by the peculiar shape of the rostrum, the club-like ter-
minal expansion, the long and narrow proximal part and the variability
of the transverse section. Rozycki’s assignment of this species to the genus
Pseudobelus does not seem correct, since Pseudobelus belongs to the
subfamily Duvaliinae, and is characterized by different shape, certain
asymmetry, ovate or pyriform transverse section, and a varying extent
of side compression.

Occurrence. — The Callovian and Oxfordian of France and Germany;,
Upper Callovian of Balin in Pcland (distr. Chrzanow).

Genus Rhabdobelus Naef, 1922

Rhabdobelus parvus (Hartmann in Quenstedt, 1858)
{pl. 1V, fig. 9-11)

1958. Belemnites parvus Hartmann; F. A. Quenstedt, Der Jura, p. 286.

1920. Rhopalobelus parvus Hartmann; E. v. Bilow-Trummer, Fossilium Catalogus,
p. 93.

1922. Rhabdobelus parvus Hartmann; A. Naef, Die fossilen Tintenfische, p. 228.

1925. Pseudobelus parvus Hartmann; M. Lissajous, Repertcire .., p. 117
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Material. — 3 rostra without alveolus and phragmocones.

Description. — External morphology. Rostra of small dimensions,
irregularly shaped, slightly distally expanded. The apical part short,
asymmetric, bending somewhat away from the rostral axis towards the
dorsal side. The side walls slightly wider than the dorsal and ventral
walls, meeting them at a right angle. Transverse section of rostrum qua-
drate over the greater part, rounded near the apical part only. Deep,
sometimes double lateral lines run along the side walls, terminating
behind the maximum expansion of rostrum, or just in front of it. A slight
swelling, similar to the mucronic wart, occurs at the apical part. Dimen-
sions of the measured rostra are given in table 3.

Table 3
Dimensions of rostra of Rhabdobelus parvus (in mm)

1 Maximum diameter Length of apical .
Z. Pal. UW. | q | d part Growth index
No. Bj. 2 (I al . arl
a b c
741 ' 3.2 3.5 6.7 2.1
742 \ 4.3 4.4 7.2 1.6
743 I 5.5 5.8 9.0 1.6
Remarks. — The Polish specimens are identical with those figured by

Quenstedt (1858) from Germany. The age of the German specimens is
established by the mentioned author as the Uppermost Lias, while the
Polish specimens are Lower Dogger in age. To the present writer, Naef’s
{1922) assignment of this species to the genus Rhabdobzlus and the sub-
family Hastitinae, seems fully justifiable. As evidence in support of this
systematic position may 'be regarded such characters as distinct lateral
lines, quadrate transverse section, a nearly club-like shape of the rostrum
and stratigraphic occurrence.

Occurrence. — The Upper Lias of Germany. In Poland — the
Bathonian of Trzebionka (distr. Chrzanow).

Rhabdobelus exilis (d'Orbigny, 1842)
(pl. IV, tig. 8)

1842. Belemnites exilis d’Orbigny; A. d’Orbigny, Paléontologie .., p. 101, pl. 11,
fig. 6-12.

1846—49. Belemmnites exilis d’Orbigny; F. A. Quenstedt, Petrefactenkunde .., p. 415,
pl. 25, fig. 16-17.

1857. Belemnites exilis d’Orbigny; W. A. Ooster, Catalogue .., p. 8.

1858. Belemnites exilis d’Orbigny; F. A. Quenstedt, Der Jura, p. 286, pl. 41, fig, 15.

1920. Rhopalobelus exilis d’Orbigny; E. v. Biillow-Trummer, Fossilium Catalogus,
p. 93.

1922. Rhabdobelus exilis @’Orbigny; A. Naef, Die fossilen Tintenfische, p. 228.
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1923. Belemnites exilis d’Orbigny; J. Siemiradzki, Fauna ..., p. 5, pl. 6, fig. 17, 17a;

pl. 8, fig. 6.
1925. Pseudobclus exilis d’Orbigny; M. Lissajous, Répertoire .., p. 32—33,
p. 85—86.
Material. — 1 rostrum, with the proximal part broken off, but
satisfactorily preserved, with smocoth, undamaged surface.
Description. — External morphology. Rostrum strongly elongated,

sharply pointed. Side walls smooth. Deeply incised lateral lines stretch
along the dorso-lateral sides, proximally they are single and narrower,
distally broader, bifurcating, separated by a low crest. These lines ter-
minate near the dorsal border in a broad depression at some distance
from the apical part. Owing to the close proximity of the lateral lines to
the dorsal edge, the dorsal wall is extremely narrow, while the ventral
one is broad. An exceedingly delicate, double bifurcated groove runs
along the ventral wall, terminating just before the dorso-lateral lines.
A very faint dorsal groove is hardly detectable along the dorsal wall.
The apical part is without grooves. Across the proximal part of rostrum
the transverse section is pyriform, with a broader ventral edge.
Dimensions of rostrum (Z. Pal. UW, No. Bj. 740) in mm:

Diameter near the proximal part:

d-s . . . . . . . . . . 30
d-v . . . . L. .. 35
Diameter on the thinning out lateral lines:
d-s . . . . . . . . . . 30
d-v . . . . . . . . . . 32
Remarks. — The Polish specimen comes nearest to the German spe-

cimens figured by Quenstedt (1846-49, pl. 25, fig. 16), both in strongly
elongate shape, deep lateral lines and a pointed end, whereas it differs
from them in a quadrate transverse section near the proximal border.
This difference may possibly be a result of the breaking off of the pro-
ximal part in the Polish specimen. Naef (1922) clearly stresses the pe-
culiar character of the lateral lines on the rostrum of specimens belonging
to the genus Rhabdobelus, most particularly so their close proximity to
the dorsal border. The last named feature is, indeed, influenced by the
irregularly quadrate outline of the transverse section, in agreement with
the here described specimen.

On comparing the opinions of various authors concerning the generic
assignment of the here described species, the writer thinks that it is
referable to the genus Rhabdobelus Naef, 1922, and together with it
to the subfamily Hastitinae.

Occurrence. — The Upper Lias and the Bathonian of Germany,
France, Switzerland, the U.S.S.R. and the Asiatic countries. In Poland
the Podhale Lias (Siemiradzki, 1922) and the Bathonian of Trzebionka
(distr. Chrzanoéow).
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Subfamily Passaloteuthinae Naef, 1922
Genus Gastrobelus Naef, 1922
Gastrobelus ventroplanus (Voltz, 1830)

(el V)
1830. Belemnites wentroplanus Voltz; M. Voltz, Observations .., p. 40, pl 1,
fig. 10.
1836. Belemnites subdepressus Voltz; F. A. Roemer, Die Versteinerungen ..,
p. 166.

1846—49, Belemnites wventroplanus Voltz; F. A. Quenstedt, Petrefactenkunde ..,
p. 400, pl. 23, fig. 20 a-d; p. 405, pl. 24, fig. 17 a-c.

1920. Rhopalobelus ventroplanus Voltz; E. v. Billow-Trummer, Fossilium Catalogus,
p. 94.

1922. Gastrobelus ventroplanus Voltz; A. Naef, Die fossilen Tintenfische, p. 197,
p. 235, text-fig. 69/16.

1925. Hastites ventroplanus Voltz; M. Lissajous, Répertoire .., p. 151.
Material. — Over 200 specimens, all with the alveolar part broken

off; alveolus and phragmocones not preserved.

Description. — External morphology (pl. V, fig. 3-6). Rostra small,
with narrowing proximal part, but expanding distally to about 1/3 of
length from the apical part; a slight dorso-ventral swelling results in
a club-like shape of the rostrum. The ventral wall is compressed and
somewhat broader than the dorsal. Ventro-lateral side lines run along
the side walls, in the proximal part of rostrum they stretch just beyond
the protruding ventral wall, causing its widening. Centrally and distally
these lines are gradually shifted nearer to the centre of the wall. Their
length varies and in most specimens they stretch behind the maximum
width of the rostrum. The apical part is short, swollen, pointed or
somewhat rounded. The transverse section passes from quadrate, strongly
depressed in the proximal part, to ovate in the central part, and rounded
in the apical part. The dimensions of 15 measured rostra are given
in table 4.

The growth index changes in a reverse proportion as compared with
the age of the individual, decreasing from 2.7 to 2. The greatest number
of specimens is grouped near the 2.5 index.

Internal morphology (pl. V, fig. 1-2). Extremely delicate growth
lines and a somewhat thicker apical line, placed centrally, are discernible
in longitudinal thin sections. Throughout all the growth stages, the growth
lines are of identical outline, with a characteristic longer and narrower
proximal part and an apical distal swelling. In transverse sections con-
centric lines, véi‘y faintly indicated, alternate with thicker ones, those
more interior being of circular outline, while the more exterior are ovate,
laterally elongated. Across the proximal part the transverse section is
strongly depressed, displaying a depression of the ventral wall too. In
the central part the two walls, ventral and dorsal, are slightly convex,
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Table 4

Dimensions of rostra of Gastrobelus ventroplanus (in mm)

Maximum diameter Leagth )
Z. ;z.l.BI;W. e dev of apical part Growctk:lamdex
a b c

704 3.0 2.6 8.0 2.7
705 3.4 3.2 8.4 2.5
706 3.4 3.1 8.4 2.5
707 4.0 3.5 10.0 2.5
708 4.0 3.5 10.0 2.5
709 4.0 | 3.3 10.0 2.5
710 4.0 3.5 10.0 2.5
711 4.1 3.5 10.4 2.5
712 4.2 3.5 10.0 2.4
713 4.8 4.5 10.6 2.2
714 5.0 4.3 10.0 2.0
715 5.0 4.4 10.0 2.0
716 5.8 5.0 11.6 2.0
717 6.2 5.7 13.0 2.1

718 8.5 7.4 17.0 2.0

in the apical part somewhat rounded. A depression of the growth lines
is visible where the lateral lines run. It is more conspicuous and nearer
to the ventral wall in the proximal part of rostrum, but shifted nearer
to the centre of the lateral walls in the distal part.

Ontogeny (pl. V. fig. 1-2). — The ontogenetic changes affect both the
general shape of the rostrum, its transverse section and the length of
the apical part. Three growth stages may be distinguished on the base
of ontogenetic observations: nepionic, neanic and ephebic-gerontic. The
characteristics ‘of these stages are given in table 5.

Variability. — The individual variability of mature spscimens small,
consisting in certain modifications of the apical part which may be either
elongated, slender, sharply pointed and slightly swollen, or reduced,
club-like and circular.

Remarks. — The Polish specimens come closest to Quenstedt’s
(1846-49) material from Germany, both in shape of the rostrum which
is ventrally depressed, and the slight asymmetry of the apex, hardly
discernible in young individuals. Moreover, youthful specimens are more
slender and less depressed than the adults; from German specimens they
differ in stronger tapering of the proximal part. Though in the writer’s
material this species is represented by very numercus specimens, not
a single phragmocone or alveolar part has been preserved. Naef (1922)
states that in Gastrobelus ventroplanus the angle of the phragmocone is
blunt (26°), the alveolus circular in transverse section.
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Table 5

Characteristics of the ontogeny of Gastrobelus ventroplanus

| Maxxmum dlameter ' Growth
Growth stages d s d v index Characters «©of rostrum

mm mm mm

Llongated, slightly swollen at about
1/4 of length from apex; trans
verse section circular; apical part
sharply elongated.

Expanded to a club-like shape,
strongly depressed, ventral wall
flat; apical lines deep; apical part
shorter, ovate in transverse section.

Negionie 3.0-4.0  2.6-35 | 2.7-25

Neanic 4.1-5.0 3.6-4.5 2.4-2.1

Strongly expanded, less swollen,
Epheb'lc-. 5.1-8.5 46-75 | 2.0 ape;.( rounded; lateral .Lmefs less
gerontic | distinct; transverse section ovate,

| less depressed.

The assignment of G. ventroplanus to the genus Gastrobelus seems
reasonably correct to the writer, in that the ventral side of rostrum is
more or less strongly depressed. The inclusion of this genus into the
subfamily Passaloteuthinae is suggested by the conical shape of rostrum
in the youngest growth stages, the blunt alveolar angle, and absence of
furrows on the alveolar edge.

Occurrence. — The Upper Lias through the Lower Callovian <f
Germany and France. In Poland — the Bathonian and Lower Callovian
of Trzebionka (distr. Chrzanéw), Bleszno, Wrzosowa (distr. Czestochowa),
Ogrodzieniec, Wlodowice (distr. Zawiercie).

Genus Dactyloteuthis Bayle, 1878
Dactyloteuthis irregularis (Schlotheim, 1820)
@l. VI, fig. 4)

1820. Belemnites irregularis Schlotheim; E. F. v. Schlotheim, Die Petrefacten-
kunde .., p. 48.

1830. Belemnites irregularis Schlotheim; C. H. v. Zieten, Die Versteinerungen ..,
p. 30, pl. 23, fig. 6.

1830. Belemnites digitalis Faure- Blgue’c C. H. v. Zieten, Ibid.,, p. 31, pl. 23,
fig. 9.

1836. Belemnites digitalis Faure-Biguet; F. A. Roemer, Die Versteinerungen ..,
p. 167.

1846—49. Belemnites digitalis Blainville: F. A. Quenstedt, Petrefactenkunde ..,
p. 416-418, pl. 26, fig. 1-10.

1842. Belemniles irregularis Schlotheim; A. d'Orbigny, Paléontologie .., p. 74-76,
pl. 4, fig. 2-5.

1857. Belemnites irregularis Schlotheim; W. A. Ooster, Catalogue ..., p. 9.



134 HALINA PUGACZEWSKA

1920. Dactyloteuthis irregularis Schlotheim; E. v. Billow-Trummer, Fossilium
Catalogus, p. 97.

1922, Dactyloteuthis irregularis Schlotheim; A. Naef, Die fossilen Tintenfische,
p. 236, text-fig. 85 i, k.

1925. Dactyloteuthis irregularis Schlotheim; M. Lissajous, Répertoire .., p. 100-101;
p. 26-27, text-fig. 14.
Material. — 1 rostrum, almost complete, well preserved, with smooth

surface.

Description. — External morphology (pl. VI, fig. 4). Rostrum in the
shape of an irregular cone, gradually tapering towards the distal end,
apex blunt, slightly mucronate, curving away from the axis to the
ventral side. Ventral wall narrower, convex; dorsal wall broader and
proximally somewhat flattened. Lateral walls narrow, flat; proximail
breadth 4 mm, distal 2 mm. Nearer to the back of the rostrum these
walls draw slightly nearer to one another at the ventral side. Alveolus
deep, probably cccupying 2/3 of the rostral length.

Dimensions of rostrum (Z. Pal. UW, No. Bj. 703) in mm:

Length . . . . . . . 330
Maximum diameter:
d-s . . . . . 10.5
d-v . . . . . 9.5

The rostrum is slightly depressed, the furrows not preserved.

Remarks. — Dactyloteuthis irregularis comes closest to Belemnites
digitalis Faure-Biguet (Zieten, 1830, p. 31, pl. 23, fig. 9). Both these
species lack the apical furrow. On this character Zieten (1830) distin-
guished B. digitalis from B. irregularis, for the latter has a short apical
furrow on the ventral side. Bulow-Trummer (1920) and Lissajous (1925)
unite these two species under the common name of B. irregularis
Schlotheim, on similarities of rostral shape and the same occurrence in
the Upper Liassic horizons. In Poland this species is encountered in
higher horizons, i. e. in the Lowermost Callovian. Some representatives,
however, of the genus Dactyloteuthis, e. g. D. similis (BlUlow-Trummer,
1920, p. 100) have been reported from the Dogger, too, therefore the
vertical range of D. irregularis may also be greater.

Occurrence. — The Lias and Lower Dogger of Germany (Wilrt-
temberg), France, England, the U.S.S.R.; the Lias of Switzerland and
of Poland (Tatra Mountains), also the Lower Callovian of Ogrodzieniec
(distr. Zawiercie).

Genus Megateuthis Bayle, 1878
Megateuthis giganteus (Schlotheim, 1820)
(Eig. 12; pl. VII-VIIT)

1820. Belemnites giganteus Schlotheim;, E. F. v. Schlotheim, Die Petrefactenkunde
..., D. 45.
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1846-49. Belemnites giganteus Schlotheim; F. A. Quenstedt, Petrefactenkunde ..,

p. 428, pl .28
1842. Belemnites giganteus Schlotheim; A. d’Orbigny, Paléontologie .., p. 112,
pl. 14-15.

1858. Belemnites giganteus Schlotheim; F. A. Quenstedt, Der Jura, p. 408-410,
pl. 56, fig. 1-5.

1904. Belemnites giganteus Schlotheim; M. Clerc, Etude monographique ..,
p. 5-6.

1911. Megateuthis giganteus Schlotheim; W. Wetzel, Faunistische ..., p. 219, pl. 19,
fig. 7-8, 52; p. 221.

1916. Mucroteuthis giganteus Abel; O. Abel, Paldobiologie .., p. 126, 140, text-
-fig. 49.

1925. Megateuthis giganteus Schlothcim; M. Lissajous, Répertoire .., p. 23-24, 90,
text-fig. 12.

1933. Meguateuthis giganteus Schlotheim; E. Dacqué, Leitfossilien, pl. 17, fig. 5.
1953. Belemnites (Megateuthis) giganteus Schlotheim; S. Z. Roézycki, Gorny dogger

. P- 326,

Material. — Over 500 specimens, 37 of which belong to young indi-
viduals; 10 nearly perfect vostra, numerous fragmentary rostra of
adults, and 60 phragmocones. State of preservation varies, frequently
the surfaces of rostra are smooth and lustrous, in many other cases
rough and dull. The phragmocones occur as moulds or they are re-
-crystallized, impregnated by iron oxides.

Description. — External morphology (pl. VII, fig. 2). Rostra in the
shape of a cone with obtuse angle in young specimens, but acute in
adults, length of rostrum considerable, up to 2 m and more (Wetzel, 1911).
In nepionic specimens the length increases in proportion to the increase
of thickness and diameter; in more mature specimens these correlations
are not observable since with individual age the growth in length pro-
gressively increases and exceeds that in diameter and width. Nepionic
forms are in the shape of a short cone, with an obtuse apical angle,
while the ephebic-gerontic forms are markedly elongated, slender, with
an acute apical angle.

Dimensions of 10 measured rostra are given in table 6.

In the most youthful specimens the alveolus is deep and occupies
about 1/3 of the entire length of the rostrum, in adults not less than
1/5 of that length.

In adult specimens, minute, longitudinal wrinkles are observable,
in addition to distinct apical furrows. Furrows stretching irom the
alveolar edge are missing; out of the apical furrows, the lateral paired
ones are well marked, namely the longer dorso-lateral and the shorter
ventro-lateral. In young individuals the ventro-lateral furrows are occa-
sionally poorly developed, while in adults the two paired furrows are
distinct and nearly equal in length, the dorso-lateral being slightly longer.
The ventral and dorsal furrows occasionally occur on the apical part,

3 Acta Palaeontologica
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Table 6
Dimensions of rostra of Megateuthis giganteus @En mm)

2 Pal U Diameter d-s Diameter d-v
.Nz..Bj.W. Length | proximal kel mmit | proximal | .
part pa — ‘ distal part
1 20.0 8.0 3.5 9.0 4.0
2 31.0 9.0 2.0 14.0 2.0
3 28.0 11.5 4.0 12.5 5.0
4 37.0 10.0 2.5 12.0 4.0
5 38.5 13.0 4.5 14.5 5.5
6 40.0 13.5 5.5 16.0 6.4
7 56.0 14.6 6.5 16.0 7.0
8 55.5 18.0 7.6 22.0 10.0
9 72.0 | 15.0 7.0 20.0 8.0
10 82.0 ‘ 19.0 5.0 25.0 7.0
38* { 145.0 39.0 38.0 51.0 48.0
39* 110.0 40.0 38.0 49.0 47.0

\

* Fragmentary rostra of adult individuals.

the former of them is more frequent. As a rule, only the lateral paired
furrows occur. In nepionic individuals they are broad and shallow, and
become obsolete at about midlength of rostrum, while in ephebic-
-gerontic individuals the lateral furrows are more impressed into the
surface of the rostrum, so that they form extremely narrow grooves,
up to 3 mm in depth. These furrows are shorter than in the nepionic
stage, as they disappear at a distance of about 1/3 of length from the
apex.

In the proximal part the rostrum is somewhat compressed distally,
owing to the deeply incised apical furrows, the compression is occasio-
nally very strong, so much so that even angular side surfaces may be
indicated, particularly in the oldest specimens. The compression varies
in the different parts of rostrum and also according to the individual
age. The lateral surfaces are more or less parallel; they pass into the
dorsal and ventral surfaces with margins rounded, except for the apical
part which is angular in oldest individuals.

A great number of measurements have been taken of the ratio of
diameter to that of width in the alveolar and apical parts, separately
for individuals of nepionic, neanic and ephebic-gerontic stage, also for
phragmocones. They have permitted the establishment of the so-called
compression index. That index changes as follows: in nepionic specimens,
over the entire length of rostrum, the compression is slight, being 1.1 —
1.2 in the alveolar part, and 1.3 in the apical part. The neanic specimens
are a little more compressed, the respective compression values being
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1.3, and 2—3. The phragmocones are circular or subcircular in transverse
section, throughout their length, the compression index ranging from
1.0 to 1.1. Their apical angle is obtuse (pl. VII, fig. 6) and they stick in
the rostrum with the axis somewhat ventrally inclined (pl. VIII, fig- 8).

During the ephebic-gerontic stage, specimens will be encountered
somewhat deviating from the most common shape of an elongated
cone. Their lateral surfaces are domed; cccasionally one only may be
convex. In these cases the growth in diameter on the ventral side of
rostrum differed from that on the dorsal side. It is also possible that
we are here dealing with differences of sex, as is believed by some
authors, e. g. Wetzel (1911, p. 222).

Internal morphology (pl. VII, fig. 1-3, 5, 7-8, pl. VIII). Longitudinal
and transverse thin sections disclose growth lines which are more distinct
at certain intervals. The apical line is somewhat excentric, nearer to
the ventral side of rostrum. The growth layers are more closely spaced
on the lateral sides of rostrum than along the median line. A fissure
of varying width is often observable in the apical line, most likely
caused by the crumbling up of the central layers.

A corrugated mass, showing lamellar structure, is discernible on the
longitudinal thin section in the central part of rostrum (pl. VII, fig. 1).
This structure is probably due to a very rapid growth in length of the
rostrum. During the intense elongation of rostrum, the calcite carbonate
in the central part was unable to assume its normal crystalline pattern,
but developed as a fibrous corrugated structureless mass. Similar
structures are known as epirostra. On some specimens it is possible to
trace the formation of an epirostrum. A rather small rostrum, normally
built, is seen at the end of the alveolus. The growth layers superposed
onto the apical part of that rostrum begin to corrugate in the median
part only, while in the lateral parts their structure is normal. In the
lower parts of rostrum the corrugation progressively involves the sides,
too. In transverse thin sections and in celluloid peels we may observe the
corrugation of the central layers, and the gradual extension of the
corrugated area. The modifications taking place from the proximal part
of the rostrum towards the distal are readily traced here, as well as
differences between the young and adult specimens. Apical furrows, so
characteristic of Megateuthis giganteus, are formed owing to the corru-
gation of the central part of rostrum. Observations of numerous spe-
cimens partly confirm the opinions of authors who postulate the presence
in this species of an epirostrum. The epirostrum, which displays a typical
development in Liassic belemnites (Muller-Stoll, 1936), is here repre-
sented by a similar structure, but very imperfectly developed.

A deformation of the interior structure of the rostrum, of a different
type than that described above, develaping from the apex to the

3*
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alveolus, has been observed on several specimens, sectioned in the
dorso-ventral symmetry plane. This modification was probably a resuit
of processes, by Muller-Stoll (1936) referred to as resorption. The cen-
tral layers are the first to be attacked, since they are the least resistant
being less cohesive than the external layers. This resorption process
may have occurred in the animal’s life time, owing to the dissolving
properties of the epithelium or that of the fibrous tissue of the mantle
closely coating the apical part of rostrum (Muller-Stoll, l.c.). It is illustrat-
ed in fig. 7 of pl. VIL

Several rostra of older individuals are preserved together with an
initial phragmocone, in most cases, however, the alveoli are filled with
sediment. Moulds of phragmccones display imprints of septa, sometimes
that of the siphon, too. The initial part of the phragmocone, provided
with a dozen or so air chambers, could be traced in the longitudinal thin
section. The protoconch is a transversely elongated vesicle (pl. VII,
fig. 8).

Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Pal. UW. No. Bj. 54):

Number of successive Length of each air

air chambers chamber (in mm)
longer @  shorter @

protoconch 0.75 0.50
1— 5 0.10 —-—
6— 9 0.12 —

10--12 0.16 —
13—17 0.20 —

The septa between chambers are readily discernible under strong
magnification, 7 layers being distinguishable, according to the observa-
tions of Christensen (1925) and of Miiller-Stoll (1936). They are: 1°
the main layer (Hauptschicht), centrally placed, splitting up into two
laminae near the external phragmocone walls; these laminae overlap
the two adjacent septa; 2° two side layers (Nebenschicht); 3° two inter-
mediate layvers (Zwischenschicht); 4° two covering layers (Deckschicht),
one on either side of the main layer. The lateral layers do not partici-
pate in the construction of the external wall of chamber, but they expand
considerably towards the siphonal tube, resulting in a conspicuous
swelling of the septum.

The septa are in the shape of a distally convex watch glass, the
first septum being much more domed than the remaining ones. The
siphonal tube lies near the ventral side of the phragmocone. The siphon
is developed as elongated and depressed, somewhat obliquely oriented
vesicles. In ventral view it appears as a number of connected segments,
anteriorly constricted, but gradually expanding posteriorly. From the
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alveolus to the apex the particular segments are so arranged that the
distal part of each segment is overlapped by the next segment. In
lateral view the compression of segments and their oblique arrangement
is readily discernible.

On phragmocones, polished ventrally, one can see that the septal
necks run out of the septum as strongly outcurved rings which, after
describing a semicircle, come somewhat nearer to one another, without,
however, contacting or reaching to the next septum (pl. VII, fig. 3).
The resulting picture resembles that observable in Nautiloidea of the
cyrtochoanites type.

The alveolar angle measured in young and mature individuals ran-
ges from 23° to 28° in the dorso-ventral direction, and from 18° to 24°
in the lateral direction. According to Wetzel (1911), this angle measures
19-24°, and according to d’Orbigny (1842) — 20-23°.

On younger septa of the phragmocone, the particular semicircular
layers are seen, well discernible in thin sections (pl. VII, fig. 4). These
layers are alternatively light and dark, and of varying thickness. The
distribution of layers is irregular, but usually they occur at the concave
side of the septum, near the siphonal tube. They are connected with the
septa, since the covering layer of septum overlaps them, by encircling
them exteriorly. The thickness of these structures depends on the
thickness of the covering layer of septum: the thicker is the covering
layer, the more poorly developed are the superposed layers, and vice
versa. Christensen (1925, p. 152) describes similar structures and regards
them as some anomalies. They are indeed an isolated phenomenon, with-
out analogies among other cephalopods. With the exception of the
family Polyteuthidae (partly Passaloteuthinae Naef, 1922), that writer
has not encountered similar structures among the belemnites. Christensen
(I.c.) suggests two concepts to account for the formation of these se-
micircular structures: 1° either they result from a hypertrophy of the
marginal layers of septum, or 2° they are connected with the presence
of liquid in the phragmocone itself. That author does not admit the
possibility of the infiltration of the entire shell by liquid from the
outside, since, were this so, the phenomenon would be of common
cccurrence. The origin of the semicircular structures is thus still an
open question, and conclusions are risky owing to the lack of additional
evidence.

Ontogeny. — During the rostral growth, important changes take
place which are well illustrated in the longitudinal and transverse
sections (fig. 12; pl. VIII). Three growth stages may be distinguished,
1. e. the nepionic, neanic and ephebic-gerontic. The characteristics of
these stages are given in table 7.

The apical furrows are indicated in the inner layers of rostrum. The
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Table 17
Characteristics of the ontogeny of Megateuthis giganteus

Com-
Growth Apical dorso- | Apical ventro- pression | Characters
stages | lateral furrows | lateral furrows index | of rostrum
| mm

Short, conical, with obtuse
angle; alveolus oblique, be-
ginning near the ventral side;
apex pointed; growth in dia-
meter and width proportional
to that of length; more rapid
at the dorsal side of rostrum;

Shallow, tape-
Shallow, broad, | ring, barely
stretching to the | stretching to 1.1-1.2

Nepionic ;
midlength of the midlength

rostrum. of rostrum. .

transverse section rounded or
slightly compressed; ventral

wall broader.
Elongated, conical, with more
acute apical angle; alveolus
Broad, deeper, Narrow, deep less oblique; apex long, less
terminating terminating pointed; growth in length
Neanic at a distance of @ at a distance 1.3 exceeds that in diamefer and
1/3 of length 'of 1/4 of length width;  transverse  section
from the apex. from the apex. elliptical with longer d-v

diameter; ventral and dor-
sal walls of equal length.

Narrow, strong-
ly incised into | Narrow, strong-
the rostrum, ly incised into
Ephebic- shorter inrela- @ the rostrum as
gerontic! tion to the con- | narrow grooves,
siderable length = shorter than in
of rostrum, up the neanic stage.
to 3mm deep. |

Strongly elongated, alveolus
centrally placed; growth in
length increasing progressi-
1.4 | vely, that in diameter and
width slight; transverse sec-
tion elliptical, compressed,
donsal wall broader (fig. 12).

particular stages of the formation of lateral, dorsal and ventral furrows
during the growth of rosfrum, discernible om the surface, are
illustrated in photographs of thin transverse sections (pl. VIII, fig. 1-7).

Variability, — In M. giganteus the variability is not great and
affects but slightly the length of the dorso-ventral diameters and of
the lateral ones in relation to the length of rostrum. It is also expressed
in small changes of the length of paired apical furrows and in the
degree of rostrum compression. More important variations may be
observed in the structure of the corrugated interior of rostrum, affecting
the successive formation of the apical furrows. In some cases, characte-
ristic lateral inflections, subsequently growing deeper (pl. VIII, fig. 6, 7),
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may cccur even in the earliest evolutionary stage. Elsewhere the corru-
gation of the central layers is irregular, asymmetric, and additional la-
teral folds appear which become gradually extinct (pl. VIII, fig. 1-5}.
Sections figured in pl. VIII, fig. 1-7 are exemplary of the most typical
ontogenetic development of furrows. The fold, initially affecting the
central layers only, gradually extends outwards to embrace in its ter-
minal part the marginal layers, too.

Remarks. — Schlotheim (1820, p. 45) was the first to describe this
species. The swelling of the central part of rostrum, mentioned by
Schlotheim, is not a constant character; most of the rostra in the collec-
tion of the present writer are in the shape of an elongated, uniformly
tapering cone.

D’Orbigny (1842, p. 117), when discussing the specimens related
with Megateuthis giganteus, postulates that their assignment to separate
species by a number of authors is not reasonably correct and that they
all represent M. giganteus, differing in age and sex only. Belemnopsis
ellipticus, B. gladius, B. grandis and B. acuminatus are by that author
considered as male individuals, and B. quinquesulcatus, B. aalensis,
B. longus and B. gigas — as female specimens. A confirmation of these
suggestions calls for adequate evidence, but no attempt has thus far
been made to clear up this point.

The question of sexual differences in M. giganteus has also been
discussed by Wetzel (1911, p. 222). According to him, these differences
are expressed by a distinct ratio of diameber increase to the length
growth, also in different development of the apical part and of the
apical furrow.

Fundamentally different views are advanced by some authors with
regard to the presence in M. giganteus of a structureless element, called
the ,,epirostrum”, as well as to causes of its origin. Abel (1916, p. 140)
mentions the occurrence in the rostrum of M. giganteus of central
plicated layers and gives to the strongly elongated distal segment
the name of a ,spear” (Spiess). Miiller-Stoll (1936, p. 176-177, fig. 4-11;
pl. 1, fig. 8; pl. 2, fig. 1-8; pl. 3, fig. 3, 4-7) in his investigations of the
Liassic species of Aulacoceratidae, described in detail and figured si-
milar structureless rostra, introducing for them the term epirostrum’.
From that author’s studies it results that the epirostrum is distinguishable
even externally, since the two diameters of rostrum change obviously
within the area of the formation of epirostrum. In longitudinal section
this part is particularly well marked. The end of a normally constructed
rostrum penetrates into the tube-like element corresponding to the
epirostrum. This element is filled up by a substance of unknown origin
and composition, by Muller-Stoll called the “corpus pulposum”. The
majority of authors: Buch (1839), d’Orbigny (1842), Wetzel (1911), Naef
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(1922), Lissajous (1925), Roger (1952), do not make any mention about
the presence of an epirostrum in M. giganteus. Quenstedt (1846-49),
in his description of B. giganteus ventricosus, mentions a folded struc-
ture in the rostrum of that species, interpreting its formation by
excessive elongation of the rostrum. Fischer (1952, p. 387, 389, texi-
-fig. 43) describes an epirostrum as it occurs in M. giganteus, illustrating
it by a diagram.

Occurrence. — The Bathonian of Germany, France, England,
Switzerland and the U.S.S.R. In Poland — the same formation at
Kamienica Polska (distr. Czestochowa), Rudniki, Blanowice (distr. Zawier-
cie), Leczyca (distr. Kutno) and at many other localities.

Genus Brachybelus Naef, 1922
Brachybelus breviformis (Voltz, 1830)
(pl. 1V, fig. 12)

1830. Brachybelus breviformis Voltz sp.; M. Voltz, Observations .., p. 42, pl. 2,
fig. 2-4.

1846-49. Belemnites breviformis Voltz; F. A. Quenstedt, Petrefactenkunde
p. 428, pl. 27, 28 a, b (non fig. 21-26).

1922, Brachybelus breviformis (Voltz); A. Naef, Die fossilen Tintenfische, p. 241.

rary

1925. Pachyteuthis breviformis Voltz; M. Lissajous, Répertoire .., p. 26, 61-63.
Material. — 1 complete specimen, with the surface smooth and
slightly lustrous.
Description. — External morphology. Rostrum in the shape of

a broadly open cone, rapidly tapering posteriorly, with subquadrate

section in the proximal part, with rounded edges. Lateral walls broad,

the dorsal and ventral narrow, all flat. Distally the somewhat more

domed dorsal wall is constricted towards the apex, which thus appears

to be mucronate. The apical part short, pointed, deviating slightly from

the axis to the dorsal side. Furrows wanting. Alveolus probably deep.
Dimensions of rostrum (Z. Pal. UW, No. Bj. 702) in mm:

Length . . . . . . . 180
Maximum diameter:
d-s . . . . . . 6.5
d-v . . . . .. 7.0
Remarks. — The only collected specimen comes closest to Belemnites

breviformis Voltz (Quenstedt, 1846-49), both in general shape and small
dimensions. It resembles very strikingly Quenstedt’s specimen in pl. 27,
fig. 28 a-b. Lissajous (1925) refers Voltz's species to the genus Pachy-
teuthis. But the species of that genus have greater dimensions and are
distinguished by strong elongation of rostrum; moreover they occur from
the Upper Dogger (Naecf, 1922, p. 242-246). The present writer thinks
that it would be more correct to assign B. breviformis to the genus
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Brachybelus Naef (Naef, l.c.) occurring from the Middle Lias to the
Lower Dogger, and on the characteristic shape of cone, also to include it
in the subfamily Passaloteuthinae Naef.

Occurrence. — The lower horizons of the Dogger and the Uppermost
Lias of Germany, France, England, the U.S.S.R. and the Asiatic countries.
In Poland — the Bathonian deposits at Trzebionka (distr. Chrzanéow).

Subfamily Belemnopsinae Naef, 1922
Genus Belemnopsis Bayle, 1878
Belemnopsis canaliculatus (Schlotheim, 1820)
(fig. 13; pl. IX)

1820. Belemnites canaliculatus Schlotheim; E. F. v. Schlotheim, Die Petrefacten-
kunde ..., p. 49.

1830. Belemnites canaliculatus Schlotheim; C. H. Zieten, Die Versteinerungen ..,
p. 27, pl. 21, fig. 3 a-e.

1842. Belemnites canaliculatus Schlotheim; A. d’Orbigny, Paléontologie ..., p. 108-110,
pl. 13, fig. 1-5,

1857. Belemnites canaliculatus Schlotheim; W. A. Ooster, Catalogue .., p. 9.

1875. Belemnites canaliculatus Schlotheim; A. Alth, Rzecz o belemnitach ..,
p. 217, 221, pl. 3, fig. 1 a-b, 2-5.

1920. Belemnopsis canaliculatus Schlotheim; E. v. Bulow-Trummer, Fossilium
Catalogus, p. 127.

1922, Belemmnopsis canaliculatus Schlotheim; A. Naef, Die fossilen Tintenfische,
p. 249.

1925. Belemnopsis canaliculatus Schlotheim; M. Lissajous, Répertoire ..., p. 33-35, 67.

1953. Belemnites canaliculatus Schlotheim; S. Z. Roézycki, Goérny dogger ..,
p. 325,

Material. — 15 almost complete rostra, also many fragments. State
of preservation varies depending on the type of deposit: in Bathonian
clays and Oxfordian marls the rostra are satisfactorily preserved and
display smooth uninjured surfaces, while those yielded by {ferruginous
deposits have coarse, cracked surfaces, coated with iron oxides. Phrag-
mocones not preserved.

Description. — External morphology (pl. IX, fig. 1-5). Rostra cylin-
drical, with length ranging from 34 mm in nepionic specimens to 52 mm
in ephebic-gerontic. Maximum lateral (d-s) diameters are 4.4 to 9.8 mm
respectively, while the thickness, i. e. the dorsoc-ventral (d-v) diameter
at that point ranges from 3.7 to 7.6 mm. The minimum lateral and
dorso-ventral diameters, measured at the base of alveolus, are usually
smaller than that. The differences between the maximum and minimum
diameter, as a rule, range from 0.7 to 1.0 mm. The thickness of rostrum
does not change to any important extent along the whole length, the
differences between the maximum and the minimum thickness not
exceeding 0.1 to 0.5 mm. Rostra are strongly depressed, somewhat less
so proximally than distally. The lateral walls are nearly parallel, slightly
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nearer to each other in the alveolar area. The dorsal wall is flat and
gently domed. A broad, angular, well depressed furrow runs along the
ventral wall. Towards the apex it grows shallower and broader and its
edges are rounded. The apical part is elongated and pointed in nepionic
specimens, but with age becomes less slender, occasionally mucronate.
Its length is for the most part equal to half that of the complete length
of rostrum. Transverse section is reniform in outline, with a longer
lateral diameter. The side walls are rounded, sometimes displaying
extremely fine lateral lines, varying in length, but most commonly
exceeding one half of the total length of the rostrum. Dimensions of 15
specimens are given in table 8.

Table 8
Dimensions of rostra of Belemnopsis canaliculatus (in mm)

Maximum diameter Length .
Z. Pal. QW. dos =T=— d-v_ =1 of apical part Growth index
No. Bj. | = - — c:a
a b c

86 I 4.4 3.4 16.0 3.6
87 4.7 3.7 17.0 3.6
88 5.0 3.7 18.5 3.7
89 5.5 4.4 20.0 3.6
90 6.0 4.6 20.0 3.3

© 91 5.7 | 4.1 21.0 3.6
92 6.0 5.0 20.0 3.3
93 6.0 4.7 20.0 3.3
94 7.0 5.2 250 3.5
95 7.0 5.4 24.0 3.4
96 6.7 6.3 26.6 3.8
97 7.4 6.0 25.0 3.3
98 7.7 5.7 27.0 3.5
99 8.0 7.2 28.0 3.5

100 9.8 | 7.6 30.0 3.1

With the growth in length, the width and thickness increase gra-
dually, and the apical part is proportionally elongated. The growth in-
dex does not vary to any important extent, hence it may be stated that
it is the same in rostra of different age.

Internal morphology (pl. IX, fig. 6, 7). In the thin longitudinal and
transverse sections, numerous growth lines are visible, more conspicuous
in some stages. The apical line approaches markedly the ventral side of
rostrum:.

In longitudinal sections it is possible to analyse changes affecting
the shape of the rostrum during the successive growth stages. Nepionic
rostra in shape come nearer to the representatives of genus Hibolites,
in that they are similarly constricted in the proximal and distal parts,
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and expanded centrally. Each successive growth stage is progressively
more cylindrical.

Transverse sections across different parts of the rostrum, from the
alveolus to the apex, allowed to trace changes affecting the outline of
section along the complete length of rostrum during the various growth
stages (pl. IX, fig. 6). Across the proximal part the section is ovate, with
longer lateral (d-s) diameter; across the distal and central parts it is
renifcrm, strongly depressed. Proximally the growth lines are rather
deeply incised along the furrow, but distally they become progressively
less deep. The apex of rostrum is without a furrow, with section again
passing to the ovate, with longer lateral diameter. Slight folds are
observable on either side of rostrum along the course of the lateral
lines. During the early growth stages they have a symmetric arrange-
ment to be later somewhat shifted to the wventral side (pl. IX, fig.
6 b, c).

The fissural area occupies the entire space between the apical line
and the ventral wall of rostrum, stretching nearly to the apex.

The alveolar depth is rather small, occupying about 1/5 of the
rostral length. The alveolar angle ranges from 26 to 28°. The phrag-
mocone is not preserved.

Ontotgeny (fig 13). — The earliest growth stages differ considerably
in shape and outline of the transverse section from the later stages.
Three stages may be distinguished in rostral ontogeny: nepionic, neanic
and ephebic-gerontic. Characteristics of these stages are given in table 9.

Ventral furrow does not change during
ontogeny. Throughout all its stages it is broad,
proximally angular, distally more shallow, with
edges progressively rounded.

Variability. — The majority of the collected
specimens belong to the intermediate stage of
ontogeny, hence it is in this stage that a certain
extent of variability may be observed. [t
concerns the shape of specimens, which may be
more or less cylindrical, also the diameter/width
ratio. Some rastra with the same diameter,
equal to 3,7 mm, vary in width from 4.7 to \/

5 mm. The ventral furrow is also subject to
certain width and length variations. The apical
part may be pointed or gently rounded, cccasio- _

. Fig. 13 — Belemnopsis ca-
nally mucronate, sometimes longer and more pglicuiatus  (Schlotheim),
slender, or shorter and thicker. AIll these adult rostrum cut in the

.. e e e lane of symmetry, sho-
variations are, however, rather insignificant. \F,)vin.g three ygrow‘thystages.
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Table 9

Characteristics of the ontogeny of Belemnopsis canaliculatus

Maximum diameter
Growth stages d-s d-v Characters of rostrum

mm mm

Elongated, fusiform, apex pointed; trans-
Nepionic 4.4-5.5 3.4-5.0 verse section slightly depressed; lateral
lines single, hardly detectable.

Elongated, less fusiform, apex not so
Nedniz 5.6-7.5 5.1-6.5 pointed; transverse section renifcrm, mo-
re depressed; lateral lines barely visible
or missing; apex occasionally mucronate.

| Distinctly cylindrical, lateral walls sub-

Epheblcj 7.6-9.8 6.6-7.6 parallel; transverse section reniform, much
gerontic i i .

depressed; apex occasicnally mucronate.

Remarks. — Belemnopsis canaliculatus (Schlotheim) occurs from

the Jowermost horizons of the Middle Jurassic to the lower horizons of
the Upper Jurassic, and displays very wide geographic distribution. The
writer’s observations on the whole agree with the descriptions of other
authors. Schlotheim (1820, p. 49) gives a very brief specific description
of species only stressing the presence of a long and broad furrow. At
the same time, however, he suggests that this furrow may have deve-
loped owing to the pressure, exercised by the overlying sediment du-
ring the process of fossilization. No figures are given by that author.
In addition to a short description, Zieten (1830, p. 27, pl. 21, fig. 3)
also publishes some illustrations of this species. His specimens come from
the same locality as those mentioned by Schlotheim, hence other authors
make references to Zieten’s paper regarding the figured specimen as
typical.

The assignment of B. canaliculatus to the genus Belemnopsis seems
fully justified by the characteristically fusiform shape of the nepionic
specimens, passing to cylindrical in adults, also by the presence of
a long ventral furrow and the strong dorso-ventral depression.

Occurrence. — The various horizons of the Middle and Upper Ju-
rassic throughout Europe, Asia, the Caucasus, India and Australia. In
Poland — all the Jurassic horizons of the Krakéw-Czestochowa High-

lands, namely at Klobuck, Bleszno, Wrzosowa (distr. Czestochowa),
Rudniki, Kromotéw, Ogrodzieniec (distr. Zawiercie), Trzebionka, Luszo-
wice, Balin, Bolecin (distr. Chrzanow), Czatkowice, Regulice, Tenczynek
(distr. Krzeszowice) and at Wyszmontéow in the north-eastern margin
of the Holy Cross Mountains.
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Belemnopsis fusiformis (Parkinson, 1811)

(Pl X)
1811. Belemnites fusiform Parkinson; J. Parkinson, Organic remains .., p. 128,
pl. 8, fig. 13.
1842. Belemnites Fleuriausus d’Orbigny; A. d’Orbigny, Paléontologie .., p. 111,
pl. 13, fig. 14-18.
1857. Belemnites Fleuriausus d'Orbigny; W. A. Ooster, Catalogue .., p. 14.

1865-70 (1869). Belemnites aripistillum Phillips; J. Phillips, A monograph ..,
p- 107, pl. 26, fig. 64.

1904. Belemnites fusiformis Parkinson; M. Clerc, Etude .., p. 5, pl. 2, fig. 5.

1920. Hibolites fusiformis Parkinson; E. v. Bilow-Trummer, Fossilium Catalogus

p. 140.

1922, Belemnopsis fusiformis Parkinson; A. Naef, Die fossilen Tintenfische,
p. 149,

1923. Belemmnopsis fusiformis Parkinson; M. Lissajous, Etude .. p. 43-44.

1925. Belemnopsis fusiformis Parkinson; M. Lissajous, Répertoire .., p. 88.
Material. — 19 rostra, more or less broken off in the alveolar or

distal parts; numerous fragments. Preservation satisfactory, surfaces
smooth.

Description. — External morphology (pl. X, fig. 1-6). Rostra subfusi-
form, proximally tapering, distally expanding as far as 1/3 of the
distance from the apex. Length of rostra ranges from 22 to 96 mm,
with the corresponding maximum lateral diameters from 2.7 to 10 mm,
and the dorso-ventral ones from 2.4 to 7.5 mm. Transverse section is
rounded across the proximal part, but distally passes to elliptic with
a longer lateral (d-s) diameter. Along the ventral wall stretches, nearly
to the apex, a long furrow, varying in width, with anguear edges. Proxi-
mally this furrow is narrow, but distally widens out to 2 mm and grows
shallow, accasionally to expand again. Lateral lines, gently curved, are
readily observable on the lateral sides of rostrum, particularly so in
young individuals. In adults poorly developed keels may be formed
along the lateral lines. For the most part, however, the lateral walls
are connected with adjacent ones by rounded surfaces. The apical part
occupies about one half of the total length of the rostrum; from the
maximum width of rostrum it gradually tapers backwards to form
a long, sharply terminated apex.

Dimensions of specimens are given in table 10.

With individual length growth, the width and diameter increase
correspondingly, and the apical part grows longer. The lateral diameters
(d-s) are longer than the dorso-ventral during all the growth stages.
The growth index increases from 2.8 to 6, thus being proportional with
individual age.

Internal morphology (pl. X, fig. 7 a-d). As compared with the
slow increase of the rostrum diameter, growth lines, visible on thin
longitudinal sections, are strongly elongated even in the early growth
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Table 10

Dimensions of rostra of Belemnopsis fusiformis (in mm)

Maximum diameter Length of ]
Z. Il;:;l};JJW I s ~ agi_cai part Growé:l?amdex
3 _a b c

264 2.7 2.4 9.0 34
265 3.0 2.5 12.8 4.2
266 3.0 2.9 10.0 3.3
267 3.2 3.0 9.0 2.8
268 3.9 3.1 13.0 3.3
269 4.4 3.8 17.5 3.9
270 4.2 3.5 19.0 4.5
271 5.0 4.0 19.5 3.9
272 5.5 4.1 22.0 4.0
273 5.6 4.7 21.0 3.1
274 6.0 5.0 22.5 3.7
275 7.0 6.5 21.0 3.0
276 6.0 4.5 25.0 4.1
277 7.0 6.0 27.0 3.8
278 7.5 ' 5.9 28.5 3.8
279 7.0 5.5 29.0 4.1
280 8.0 6.5 40.0 5.0
281 9.0 7.0 55.0 6.0
282 | 10.0 7.5 45.0 4.5

stages, hence they are more crowded on the lateral sides, but rather
far-spaced along the apical line. This deviates slightly from the axis to
the ventral side. Near the course of the ventral furrow the growth lines
are more deeply incised and slightly curved on the laleral sides of
rostrum near the course of the lateral lines. The ventral depression of
the growth line, relatively wide and deep in the proximal part, be-
comes shallow and narrow in the distal part, to disappear in the
apical part. In the alveolar area the transverse section is nearly quadran-
gular in outline, with rounded edges and a slightly longer lateral dia-
meter. Distally the sections gradually become more elliptic, to be
nearly circular in the apical part (pl. X, fig. 7d). The alveolus js
circular in transverse section, with depth not exceeding 1/5 of
the total length of rostrum and with an angle of 18—20°. The proto-
conch is a globose vesicle, about 0.5 mm in djameter. The air chambers
of the phragmocone not preserved. The extent of the fissural area is
nearly equal to the length of the ventral furrow, towards the apex
this area grows thinner and disappears near the ventral side of the
rostrum.

Ontogeny. — Beginning with the earliest growth stages, the shape
of the rostrum does not change fundamentally during ontogeny. Changes
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Table 11
Characteristics of the ontogeny of Belemnopsis fusiformis

Maximum diameter
Growth stages d-s dlv ) Characters of rostrum

mm mm

Fusiform, tapering in the alveolar part,
‘ expanding at midlength; transverse sec-

Nepionic 2.7- 4.4 2.4-3.8 tion rounded; lateral lines single, occa-
sionally double; apical part relatively
short.

Shape of rostrum as in preceding stage;
transverse section laterally elongated,

Ll ns 4.5- 7.0 3:9-5.0 lateral lines faint or not marked; apical
part slender, sharply pointed.

| Strongly elongated, shape not changed;

Ephebic- 7.1-10.0 Egira depression stronger than during the ne-

gerontic A-=10. ik anic stage, slightly less so in the alveolar

region; lateral lines faint or obsolete.

affect the fransverse section which is circular in nepionic specimens,
but becomes depressed in adults. The lateral lines, conspicuous in early
ontogeny, become slightly obscured during the later growth stages.
The ventral furrow grows deeper and expands with age, but its length
is not essentially meodified, and it stretches nearly to the apex of
rostrum throughout all the growth stages. Three growth stages may
be distinguished in the ontogeny: nepionic, neanic and ephebic-gerontic.
Characteristics of these stages are given in table 11.

Variability. — The individual variability is not great; it is expressed
by certain width differences of the ventral furrow; other characters
fairly constant.

Remarks, — The Polish specimens agree with those described by
Parkinson (1811) and by ™Phillips (1869), or d’Orbigny (1842). They
display the same characters and have been found in the same horizons.
The assignment of B. fusiformis to the genus Belemnopsis seems reason-
ably correct in view of the just given description and on the peculiar
character of the fissural area, justifying the inclusion of the genus
Belemnopsis into the subfamily Belemnopsinae.

In its subfusiform shape B. fusiformis somewhat resembles Belem-
nopsis latesulcatus d’Orbigny (d’Crbigny, 1845), but differs from it in
smaller depression, smaller dimensions and in the apical part, which
is constantly long, slender and pointed, while in B. latesulcatus it may
be apically rounded or even mucronate.
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Occurrence. — The Bathonian of Germany, France, England and
Switzerland. In Poland — the Bathonian quarry at Trzebionka (distr.
Chrzanéw).

1845.

Belemnopsis latesulcatus (d’Orbigny, 1845)
(fig. 14; pl. X1, XII, fig. 1)

Belemmnites latesulcatus d'Orbigny; A. d’Orbigny, Paléontologie .. p. 301,
pl. 50, fig. 3-8.

1846-49. Belemnites semihastatus depressus Quenstedt; F. A. Quenstedt, Petre-

1910.

1920.

1922,
1925.

factenkunde .., p. 440, pl. 29, fig. 12-19.

Belemnites latesulcatus Voltz; E. W, Benecke, Uber Belemnites ..., p. 129-132,
text-fig. 1, 2.

Hibolites latesulcatus Voltz; E. v. Billow-Trummer, Fossilium Catalogus,
p- 145,

Hibolites latesulcatus Voltz; A. Naef, Die fossilen Tintenfische, p. 249.
Belemnopsis latesulcatus d’Orbigny; M. Lissajous, Répertoire .., p. 105.

Material. — 20 nearly complete rostra and a great number of

fragments. The majority of rostra satisfactorily preserved, with smooth
surface, occasionally only cracked or crushed in the alveolar part.

Description. — External morphology (pl. XI,
fig. 9-12). Rostra cylindrical, slightly tapering in
the alveolar part, expanded at 1/3 of the distance
from the apex, and thereafter tapering again
towards the apex. The length of rostra ranges
from 22 to 120 mm. The greatest lateral diameters
(d-s) are from 4 fo 15.5 mm, while the greatest
dorso-ventral diameters are from 3.4 to 10.6 mm

respectively. Rostra are strongly depressed along
the entire length. In the proximal part the lateral
walls approach each other. The lateral lines are

faint, of varying length, sometimes sfretching to
the apex. The ventral furrow long, extending

Fig. 14. — Belemnopsis 1€arly to the apex, about 4 mm in width. In the

latesulcatus (d'Orbigny), apical part this furrow grows shallow and expands,

adult

rostrum cut in

the plane of symmetry, and the edges, angular proximally, are rounded

showing three growth

stages. distally. The dorsal and wventral walls neariy

parallel and connected with the adjacent walls by

rounded edges. Some rostra, particularly so in older specimens, are
centrally strongly depressed, so that distinct keels are formasd on the
lateral wals (pl. XI, fig. 12b). In transverse section the rostrum is more
or less elliptic, with a longer lateral diameter. The apical part is relatively
short, pointed, occasionally rounded, sometimes mucronate.

Dimensions of specimens are given in table 12.
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Table 12
Dimensicns of rostra of Belemnopsis latesulcatus (in mm)
Maximum diameter Length of )
Z. Pal. UW e v apical part Growth index
No. Bj. - — i c:a
a b c
105 4.4 3.4 13.3 3.0
106 4.0 3.2 12.0 3.0
107 4.0 3.3 14.0 3.5
108 5.0 4.0 15.0 | 3.0
109 6.0 4.5 18.0 | 3.0
110 6.0 4.8 18.0 3.0
111 6.0 5.0 18.0 3.0
112 8.2 6.2 22.0 2.7
113 9.5 7.0 28.6 3.0
114 10.0 8.0 30.0 3.0
115 10.0 8.0 30.0 3.0
116 10.5 7.6 35.0 3.3
117 10.3 84 31.0 3.0
118 11.3 9.0 36.0 3.1
119 11.0 8.4 38.0 3.4
120 10.3 9.0 31.0 3.0
121 12,5 10.0 37.5 3.0
122 14.5 104 48.0 3.3
123 15.5 11.0 60.0 4.0
3.0

124 16.5 12.0 48.0 !

Growth index nearly equal in rostra of different age, the average
being 3. Hence the increase in length is proportional with that of
width. The lateral diameters are longer than the dorso-ventral, throughout
all the growth stages.

Internal morphology (pl. XII, fig. 1; XIII, fig. 8-9). Growth lines,
more conspicuously indicated at certain growth stages, are distinct in
longitudinal and transverse thin sections. The apical line is somewhat
excentric and situated nearer to the ventral wall of rostrum. In
transverse thin sections the growth lines are deeply incised along the
ventral furrow. Distally this depression grows shallow and narrows.
The earlier stages display a more circular course of growth lines, the
older ones — an elliptical course, with a longer lateral diameter.

During the ephebic-gerontic stage the course of the growth line is
frequently disturbed, i. e. behind the alveolus these lines are curved
on the lateral sides of rostrum; this inflection increases progressively
from the inner towards the outer growth lines, so that the last lines,
marginally situated, produce a semblance of edges. In external morpho-
logy this structure is expressed in lateral compression of rostrum and
formation of keel-like thickenings (pl. XII, fig 1b,c). The alveolus is
circular in transverse section, its depth takes up approx. 1/4 of the total
length of rostrum. The average alveolar angle is 22—24°. The proto-
conch has the appearance of a globose vesicle and is considerably
larger than the primary air chambers.

4 Acta Palaeontologica
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Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Pal. U. W. No. Bj. 129):

Number of successive air Length of each air chamber
chambers (in mm)
protoconch 0.5

1—5 0.2
6—8 0.5
9—11 0.7

The protoconch is separated from the first air chamber by a septum
that is strongly convex backwards. The next septa are distinctly less
convex. The siphonal tube is placed on the ventral side of the phrag-
mocone, without being in close contact with it. In the first air chambers
it is extremely thin, thicker in the following ones. It has the semblance
of a string, consisting of several elongated slanting segments, which
narrow slightly when passing through the septa and expand in the
chambers. The fissural area occupies the whole space between the apical
line and the ventral wall of rostrum, stretching to the very apex.

Ontogeny (fig. 14). — The nepionic, i. e. the youngest growth stages,
are distinguished by a fairly considerable increase in length as compared
to the slow increase of diameter. Nepionic specimens are slightly fusiform,
since they narrow proximally and expand a little more centrally. The
ventral furrow is broad even in the earliest stages, with age this cha-
racter is all the more so conspicuous. Three stages are distinguishable
in rostral ontogeny: nepionic, neanic and ephebic-gerontic. Their cha-
racteristics are given in table 13. Neanic specimens predominate in
the writer’s collection. .

Variability. — Rostra of approximately the same age are subject
to strong individual variability, in the first place affecting the apical
part. Specimens may be differentiated, passing from a short apex with
acute angle to an elongated one with obtuse angle (pl. XI, fig. 4-6).
Other specimens have a mucronate apex, with the mucro displaying
a varying mode of development (pl. XI, fig. 1-3). In some specimens the
ventral furrow is broad, in others narrower, angular over the complete
length, or in a certain part of the rostrum only (pl. XI, fig. 7-8).

Remarks. — B. latesulcatus, described by d’Orbigny in 1845, had
not been figured by him, and this lack of illustrations probably led later
authors to incorrect interpretations of the species. Specimens from
Poland are identical with those figured by Benecke (1910, p. 130,
fig. 1, 2), from Germany. He figures two rostra, that shown in his
fig. 1 is supposed to represent B. latesulcatus, that in fig. 2 — B. callo-
viensis. Size excepted, these rostra do not differ in any other features
and Benecke himself drew the conclusion that they must be regarded
as conspecific. The present writer is likewise of the opinion that the
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Table 13
Charactenistics of the ontogeny of Belemmopsis latesulcatus

‘ Maximum diameter

Growth stages d-s d-v Characters of rostrum

= . Slightly fusiform, with maximum expan-
Nepionic 4.0- 6.5 3.2- 5.0 sion at midlength; depression not strong.

mm | mm

Analogous to the nepionic stage; de-
pression stronger, particularly so in the

Neanic 6.6-12.0 5.1-10.0 central and distal parts; apical part
| long, with apex pointed or rounded, often
| mucronate.

Shape unchanged, rostrum more elon-

gated and thickened; considerable de-

Ephebic- 12.1-16.0 10.1-12.0 pression, with keel-like thickening on
gerontic | | the lateral sides; apical part with an
| | obtuse angle, often mucronate at apex.

two rostra figured by Benecke are conspecific, but she has doubts with
regard to the interpretation of B. calloviensis, synonymous with B. semi-
hastatus, but not with B. latesulcatus. B. calloviensis (B. semihastatus)
differs from B. latesulcatus in such characters as: differently fusiform
shape, transverse section compressed across the proximal part, but
rounded or slightly depressed across the distal part; ventral furrow
tapering proximally, expanding distally, and shorter than that in
B. latesulcatus; dimensions of rostra much smaller than in
B. calloviensis. Benecke likewise makes references to B. semihastatus
Blainville (1827) and analyses the differences noted by him between
that species and B. latesulcatus; concluding however that it is identical
with B. latesulcatus, certain differences being referable to the inaccuracy
of Blainville’s figures. The present writer does not agree with Benecke;
in her opinion B. semihastatus is a distinct species and it should not
be mistaken for, or united with B. latesulcatus.

Belemnopsis latesulcatus (d’Orbigny) somewhat resembles B. ca-
naliculatus (Schlotheim), but differs from it in less cylindrical shape
and much larger dimensions. The early growth stages in these two
species are almost identical, the fusiform rostrum being their common,
very characteristic, feature.

Occurrence. — The Middle Jurassic of Germany, France, Switzerland,
England, the U.S.S.R., Portugal, Algiers. In Poland within the same
horizons in numerous Jurassic quarries of the Krakéw-Czestochowa High
lands and the north-eastern margin of the Holy Cross Mountains; most
satisfactorily preserved specimens have been collected from Regulice
(distr. Krzeszowice), Trzebionka (distr. Chrzanéw) and Ogrodzieniec
(distr. Zawiercie).

4%
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Belemnopsis subhastatus (Zieten, 1827)
(fig. 15; pl. XII, fig. 2, XIII, fig. 1-7)

1830. Belemmnites subhastatus Zieten; C. H. v. Zieten, Die Versteinerungen .., p. 27,
pl. 21, fig. 2 a-e.

1856/58. Belemnites subhastatus Zieten; A. Oppel, Die Juraformation .., p. 546.

1875. Belemnites subhastatus Zieten; A. Alth, Rzecz o belemnitach .., p. 225-227,
pl. 3, fig. 7 a-c.

1920. Hibolites subhastatus Zieten; E. v. Bllow-Trummer, Fossilium Catalogus,

p. 154-155.

1925. Belemmopsis subhastatus Zieten; M, Lissajous, Répertoire .., p. 141.

1934. Hibolites subhastatus Zieten; E. Stoll, Die Brachiopoden .., p. 36, pl. 3,
fig. 11.

1952. Hibolites subhastatus (Zieten); H. Makowski, La faune .., p. 41.
1953. Belemnites (Hibolites) subhastatus Zieten: S. Z. Rozycki. Goérny dogger
. P. 326.
Material. — 50 more or less ccmplete rostra, numerous fragments,
state of preservation satisfactory, some specimens are with preserved
alveolar parts.

Description. — External morphology (pl. XIl1I,
fig. 1-6). Rostra cylindrical, strongly elongated,
depression less conspicuous proximally, stronger
distally- The smallest of the collected rostra is
9 mm in length, the largest 68 mm long. The
corresponding maximum lateral diameters are
1 and 11 mim, the dorso-ventral ones 0.9 and
9 mm. Rostra are slightly swollen at midlength,
the swelling being discernible in lateral and in
ventral view. From midlength the rostra narrow
very gradually to form a long, pointed apical
part. The lateral walls pass into the ventral and
dorsal wall by rounded edges. Lateral lines of
varying length run along the lateral walls, usually
Fig. 15. — Belemnopsis  exceeding 1/2 of the length of rostrum; in the
subhastatus (Zieten), .
adult rostrum cut in Proximal part they are somewhat nearer to the
the plane of symmetry, vyentral side, but in the median and distal parts
showing three growth L .

stages. they have a central position. A long and proxi-

mally broad furrow runs along the ventral wall,

it grows shallow and mnarrows backwards. At a certain distance from

the apex this furrow disappears, its edges are angular proximally, but

rounded distally. The transverse section is slightly compressed across

the proximal part, but usually with the lateral diameter longer; across
the central part it is reniform and rounded distally.

Dimensions of 18 specimens are given in table 14.

The growth index decreases with individual age, ranging from 4.2
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Table 14
Dimensions of rostra of Belemmnopsis subhastatus (in mm)

Maximum diameter ‘ Length of apical

Z. Pal. UW. — Growth index
No. Bj. d-s d-v I Eart — cra
a b [¢ |
169 1.0 0.9 4.0 4.0
171 2.0 | 1.9 7.0 3.5
174 2.9 i 2.2 9.9 3.4
176 3.0 2.8 11.0 3.6
182 3.5 3.4 12.5 3.5
183 4.0 3.5 | 17.0 4.2
185 4.0 3.5 15.0 | 3.7
188 4.0 3.2 15.0 _ 3.7
196 5.5 45 20.0 | 3.6
199 6.1 5.5 25.0 41
205 8.0 7.0 | 28.0 3.5
212 9.0 78 | 32.0 3.5
213 8.5 7.1 33.0 3.8
214 9.0 8.0 29.0 3.2
215 9.5 8.1 34.0 3.5
216 10.5 9.0 34.0 3.2
217 10.5 9.0 | 34.0 ' 3.2
218 11.0 9.0 | :5.0 3.2

in the youngest specimens to 3.2 in the oldest, the most common index
being 3.5 and 3.2.

Internal morphology (pl. XII, fig. 2; XIII, fig. 7). Numerous fine
growth lines are visible in the longitudinal thin section, also a some-
what lighter apical line, slightly nearer to the ventral side of rostrum.
The neanic stage is better differentiated than the other growth stages.
It is less slender than the earlier stages, with a shorter, less pointed
apex. In the next growth stages, the growth lines display a reduction of
the apical part, while the maximum diameter is shifted backwards. The
more centrally situated growth lines are circular in transverse thin sec-
tions, the outer ones are elliptical with greater lateral diameter. Along
the course of the ventral furrow, the growth lines are more incised
across the outer parts of section. Along the course of the lateral lines,
a slight depression only of the growth line is detectable. The alveolus
is relatively shallow and cccupies 1/7 of the whole length of rostrum.
Its angle is acute, ranging from 22° to 23°. The fissural area, charac-
teristic for the genus Belemnopsis, stretches nearly to the apex.

Ontogeny (fig. 15). — The nepionic stage is characterized by an elon-
gated rostrum, slightly swollen in the central part, and by rather
small diameter. The ephebic-gerontic stages display a greater increase,
of diameter as compared with the length increase and a reduction of
the apical part owing to the more backward shifting of the maximum
width of rostrum. The ventral furrow is very wconspicuous thraghout all
the growth stages, being angular in the proximal part, slightly expanded
and deeper with growth, usually narrower distally than proximally. Three
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Table 15
Characteristics of the ontogeny of Belemnopsis subhastatus

Maximum diameter
Growth stages d-s d-v Characters of rostrum

mim ~ mm
Strongly elongated, slender, pointed;
somewhat fusiform, slightly swollen at
midlength; ventral furrow narrow, long;
transverse section elliptical or rounded.

Nepionic 1.0-5.0 0.9-4.0

Less slender, apical part shorter, cen-
tral swelling somewhat more conspicuous,

. | ventral furrow with angular edges, some-
Neanic | 5.1-8.0 4.1-7.0 times it stretches nearly to the apex and
grows wider; transverse section reni-
form.

Continues to be strongly elongated, less
Ephebic- sil-dadi slender, pointed, maximum swelling shift-
gerontic TR 7.1-9.0 ed behind midlength; ventral furrow long,

wider than during the neanic stage.

fundamental growth stages may be distinguished in rostral ontogeny:
nepionic, neanic and ephebic-gerontic. Their characteristics are given
in table 15.

Variability — Rostra of about the same age, show some differences
in respect to the length of lateral and dorso-ventral diameters, as com-
pared with the elongation of the apical part and the more or less backward
shifting of the maximum width and diameter of rostrum. Variability also
affects the length and width of the ventral furrow and the apical
sharpness.

Remarks. — Specimens from Poland agree with those described
by Zieten (1830). Young individuals in shape resemble B. hastatus, but
differ in greater depression. They also approach nepionic specimens
of B. canaliculatus, differing from them, however, in smaller depression,
which is not uniform in the proximal and distal parts, while B. cana-
liculatus is equally depressed throughout the entire length of rostrum.
Moreover, B. subhastatus is characterized by a certain swelling across
the central part that is flacking in other species. Oppel (1856/58) in his
description states that in view of its shape B. subhastatus occupies an
intermediate position between B. canaliculatus and H. calloviensis
(= H. semihastatus). This remark seems to be correct and stresses the
characteristic shape of rostrum of B. subhastatus.

In agreement with the opinion of Lissajous {1925, p. 141) the writer
believies that on features mentioned in the description and on the cha-
racter of the fissural area, this species is referable to the genus
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Belemnopsis, and not to Hibolites, as has been suggested i. a. by Bililow-

-Trummer (1920, p. 154) and Stoll (1934, p. 36).

Occurrence. — The Bathonian and Callovian of Germany, France,
England, Serbia and India. In Poland — the same hcrizons of numerous
Jurassic quarries in the Krakéw-Czestochowa Highlands and the north-
-eastern margin of the Holy Cross Mountains; numerous well preserved
rostra have been collected at Rudniki, Ogrodzieniec (distr. Zawiercie),

Tenczynek (distr. Krzeszowice) and Wyszmontéw (distr. Opatéow).

Belemnopsis parallelus parallelus (Phillips, 1869)

(fig. 16; pl. V, fig. 7)

1869. Belemnites parallelus Phillips; J. Phillips, A monograph.., p. 108,

fig. 65-66.

1920. Hibolites oparallelus Phillips; E. v. Bilow-Trummer,

p. 147,

1925. Belemmnopsis parallelus Phillips; M. Lissajous, Répertoire.., p. 11T

Material. — Three rostra with proximal part
more or less damaged. State of preservation
satisfactory, surfaces smooth, without cracks.

Description. — External morphology (pl. V,
fig. 7). Rostra elongated, cylindrical, proximally
tapering, expanding «distally to about midlength.
Ventral furrow shallow, proximally narrow and
angular, tapering and growing more shallow
distally, terminating near the apex. Lateral lines
single, sometimes double, faintly marked,
stretching to behind midlength of the rostrum.
Section circular acrcss the proximal part, de-
pressed distally. Apical part long, pointed. The
dimensions of rostra are given in table 16.

Remarks. — The Polish specimens resemble
those described by Phillips (1869) from the
Bathonian of England, both in shape, strong
depression, character of the ventral furrow and in
sharply pointed apex. The alveolus is not
preserved in the Polish specimens.

Occurrence. — The Bathonian of England
and Germany. In Poland — the Middle Bathonian
of Trzebionka (distr. Chrzanéw).

Fig. 16. — Belemnopsis paratlelus

parallelus (Phillips), diagram of adult

rostrum: a ventral view, b side view,
¢ in transverse section.

.
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pl. 27,

Fossilium Catalogus,
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Table 16
Dimensions of rostra of Belemnopsis parallelus parallelus (in mm)

Maximuim dié\meter Length of a icgl
Z. Pal. UW. ‘ : — 3 | . part ¥ Growth index
No. Bj. S ' = SR e
a1 b c
699 7.3 6.0 24.5 : 3.3
670 7.6 6.3 254 3.3

671 7.3 6.0 26.0 3.5

Belemnopsis parallelus germanicus (Roemer, 1911)
(fig. 17; pl. XIV)
1911. Belemnites parallelus var. germanica Roemer; J. Roemer, Die Fauna.., p. 49,
pl. 9, fig. 13 a-c, 14.

1920. Hibolites parallelus var. germanica Roemer; E. v. Bilow-Trumer, Fossilium
Catalogus, p. 147.

Material. — Thirty more or less complete rostra of varying indivi-
dual age, with smooth, well preserved surfaces.

Description. — External morphology (pl. XIV, fig. 1-5). Rostra
cylindrical in shape, with strong depression along the entire length,
the alveolar part excepted, where the depression is smaller. Proximally
the rostra slightly taper, expanding distally as far as 1/4 of distance
from the apex. Length of rostrum ranges from 23 to 53 mm. The
corresponding maximum lateral diameters are from 4 to 10 mm, the
dorso-ventral diameters — from 3.0 to 7.5 mm. Ventral and dorsal
sides parallel, both flat and broad. Sides narrower, most frequently
connected with the adjacent ones by rounded edges and only proximally
meeting at a right angle. A distinct, relatively narrow furrow runs
along the ventral wall, usually terminating at a certain distance in front
of the apex. Sometimes its width is increased to 1 mm and the length
shortened to half that of rostrum. Along the sides stretch medially
single lateral lines, slightly incised into the surface, extending mostly
to the maximum width of rostrum. The apical part is short, broad,
rounded. In most cases the apex is blunt, sometimes a little more
pointed, occasionally mucronate. Rostrum quadrate in transverse section,
with the lateral diameter longer proximally, while centrally and
distally it becomes more elliptical. The younger specimens are distin-
guished by being more slender and pointed, while the adults are with
a shorter apical part which is thickened and blunt. The dimensions
of 30 measured rostra are given in table 17.

The growth index does not change much with individual age,
slightly decreasing from 3.0 in the youngest rostra to 2.2 in the oldest,
i. e. reversely to the growth proportion.
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Table 17
Dimensions of rostra of Belemnopsis parallelus germanicus (in mm)
Maximum diameter Length of apical | .
Z. Pal. UW. - — } : Growth index
No. Bij. - d-s d-v war | c:a
a \ b - c ) | ] o -

228 4.0 3.0 12.0 3.0
229 4.2 3.8 12.0 2.9
230 4.3 5 3.4 12,5 2.9
231 ‘ 4.4 3.5 11.0 | 2.5
232 4.8 . 4.0 | 11.5 | 2.4
233 5.0 3.5 ' 12.0 2.4
234 5.5 | 4.2 | 14.0 2.5
235 5.5 4.5 14.0 2.5
236 5.9 4.6 | 16.0 2.7
237 6.0 | 5.0 16.0 | 2.6
238 6.2 5.5 ' 15.0 2.4
239 6.2 5.2 16.0 2.5
240 6.0 15 15.5 2.5
241 6.2 4.5 | 16.0 2.6
242 6.5 | 5.0 ' 17.0 2.6
243 6.5 5.5 | 17.0 2.6
244 6.5 ‘ 5.2 | 17.0 , 2.6
245 6.5 5.0 ‘ 16.0 | 25
246 6.6 i 438 15.0 | 2.2
247 7.0 | 5.0 ‘ 18.0 2.5
248 7.0 | 5.0 | 17.0 | 2.4
249 7.0 | 5.0 ‘ 17.0 2.4
250 75 6.2 19.0 | 2.5
251 7.4 ‘ 5.3 ‘ 18.0 2.4
252 7.5 5.8 | 18.0 | 2.4
253 7.6 ‘ 6.0 | 18.7 2.4
254 8.2 6.0 ; 21.0 | 2.5
255 8.8 | 6.0 24.0 2.7
256 9.5 7.0 26.0 2.7
257 10.0 7.5 | 27.0 2.7

Internal morphology (pl. XIV, fig. 6-8). Numerous growth lines
are observable in thin sections, more distinct in some stages. In
transverse section these lines are more crowded on the ventral side.
The apical line is somewhat excentrically placed, being nearer to the
ventral side. Depressed growth lines are visible near the ventral
furrow and the lateral lines; they grow shallower from the proximal
towards the distal part of rostrum and thin out quite near the apex.
In longitudinal section the growth lines do not vary in outline
throughout all the growth stages. Even the earliest stages are strongly
elongated in relation to the small increase of rostrum in diameter and
width.
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air chambers measured on the longitudinal

scection of the phragmocone (Z. Pal. UW. No. Bj. 260):

Number of succesive air Length of each
chambers air chamber (in mm)
proteconch 0.40

1- 8 0.13
9-14 0.17
15-28 0.25
29-31 0.33
32-33 0.40
34-35 0.60

The alveolus is relatively shallow and occupies from 1/6 to 1/8 of

the whole rostral length.

It is somewhat obliquely oriented with the

tip directed to the ventral side. In transverse section it is circular,
with the angle slightly over 22°. The fissural area takes up the whole

()

a b
[
Fig. 17. — Belemnopsis

parallelus germanicus
‘Roemer), diagram of
adult rostrum: a ventral
view, b side view, ¢ in

transverse section.

space between the apical line and the ventral
side of rostrum.

Ontogeny. — Changes occurring in the
rostrum during growth are, in the first place,
those, affecting the shape, the outline in
transverse section, character of the apical part
and of the ventral furrow. Rostral ontogeny
may ‘be expressed by three growth stages:
nepionic, neanic and ephebic-gerontic. The
charactenistics of rostrum are given in table 18.

Ventral furrow very narrow, stretching to
midlength of rostrum; with individual age it
grows a little longer and widens out to 1 mm.
The alveolus does not change in shape or
position in relation to the axis, increasing in
depth only in the normal course of ontogeny.

Variability. — The individual variability
of rostra similar in age is expressed only by
some deviations of the width and length of the
ventral furrow, and the degree of roundness or
sharpness of the apical part.

Remarks. — The Polish specimens fully
agree with thecse described and figured by
Roemer (1911) from the Lower Bathonian of
Germany. They also approach B. parallelus
parallelus  (Phillips, 1869) in the strong
depression, long and narrow ventral furrow,
and in that they occur at the same time.
B, parallelus germanicus differs from Phillips’
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Table 18
Characteristics of the ontogeny of Belemnopsis parallelus germanicus

1
Maximum diameter

Growth stages d-s | d-v Characters of rostrum

‘ Elongated, with depression, proximally
| less distinct; maximum diameters at 1/3
| distance in front of the apex; lateral
Nepionic 4.0- 5.9 3.0-4.9 lines single, stretching to maximum width
| of rostrum; transverse section -circular;
apical part sharply pointed, sometimes
rounded, mucronate.

| More depressed; lateral lines slightly
shorter than before; transverse section

Neanie 64~ 7.9 5.0-8.8 rectangular; apical part somewhat shorter,
less slender, sometimes mucronate.

| With subparallel sides, strongly depressed;

Ephebic- | | lateral lines hardly discernible; trans-

gerontic | 80-10.0 | 0<%y | verse section elliptical; apical part broad,

| flat, occasionally mucronate.

subspecies in that its proximal part does not taper to such an extent,
the apical part is shorter, often rounded, mucronate, and the rostrum
is more strongly depressed on its whole length (fig. 16, 17). The writer
agrees with Roemer’s standpoint postulating the separation from Phillips’
species ©0of a subspecies — B. parallelus germanicus. Lissajous (1925,
p. 90) doubts the independence of the German subspecies and regards
it as synonymous with B. semihastatus Blainville. The writer thinks
that they are two separate species, fundamentally different and not
congeneric. They have no characters in common and differ both in
external and internal morphology.

Occurrence. — The Bathonian of Germany and France. In Poland —
from the Upper Bathonian to the Lower Callovian at Trzebionka (distr.
Chrzanéw), Ogrodzieniec (distr. Zawiercie) and Wrzosowa (distr. Czesto-
chowa).

Belemnopsis semiarcuatus n. sp.
(fig. 18, 19; pl. XV)

Holotypus: rostrum, pl. XV, fig. 4a, b. No. Z. Pal. Bj. 310.
Stratum typicum: Upper Callovian, ornatum beds with Cosmoceras orna-
tum.
Locus typicus: Regulice (distr, Krzeszowice).
Derivatio nominis: Lat. semiarcuatus — rostrum semiarcuately curved.
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Diagnosis. — Rostra of small dimensions, fusiform, proximally long
and narrow, apically short and club-like, arcuate on the ventral side;
ventral furrow long and deep, strongly expanding towards the back,
terminating in a broad depression near to the apex; lateral lines long,

curved, sometimes double; rostra slightly depressed along the whole
length.

Material. — Over 500 specimens, out of which 26 well preserved.
State of preservation varies with the nature of sediment. The Regulice

\

Fig. 19. — Belemnopsis semiarcuatus n. sp.
adult rostrum cut in the plane of symmetry,
showing three growth stages.

Fig. 18. — Belemnopsis semiarcuatus n. sp.,
diagram of adult rostrum, lateral view: v ven-
tral side, d dorsal side.

specimens are with smooth lustrous surfaces, while those from Ogrodzie-
niec are more damaged, with coarse surfaces displaying traces of injur-
ies, probably inflicted by animals searching for food. All the specimens
are proximally more or less broken off; phragmocones are not preserved.
The collected material contains all the growth stages.

Description. — External morphology (pl. XV, fig. 1-6). The length
of our specimens ranges between 16 and 39 mm; with the maximum
lateral diameters — from 2.4 to 7.6 mm and the derso-ventral onas —
from 2.0 to 5.7 mm respectively. The maximum expansion of rostrum
occurs at a distance of approx. 1/56 from the apex. The ventral furrow
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Table 19
Dimensions of rostra -of Belemmnopsis semiarcuatus mn. sp. (in mm)

Maximum diameter | Length of apical ‘

Zi Ezlgw . aew part | Growctl;\amdex
B a b c e
292 2.4 2.0 6.6 3.0
293 3.0 2.8 7.2 2.6
294 3.2 2.6 7.4 2.3
295 3.2 2.8 7.0 2.2
296 3.2 2.8 6.6 2.1
297 3.0 2.5 5.5 1.9
298 3.4 3.0 6.2 1.8
299 34 3.0 6.2 1.8
300 3.6 3.0 7.0 1.9
301 3.6 3.4 6.8 1.8
302 w 4.0 3.6 7.0 1.7
303 \ 4.0 3.8 7.0 1.7
304 4.6 4.0 8.5 1.8
305 : 4.8 3.8 8.8 1.8
306 4.8 3.7 9.2 1.9
307 4.8 4.0 9.0 1.9
308 5.0 3.8 9.0 1.8
309 5.0 4.0 9.0 1.8
310 5.4 4.0 10.0 1.8
311 5.0 4.0 8.0 1.6
312 5.0 4.0 8.0 1.6
313 5.5 4.2 10.2 1.8
314 6.0 5.0 10.5 1.7
315 5.5 4.2 9.4 1.8
316 6.0 5.0 11.0 1.8
317 ‘ 7.6 5.7 12.0 1.6

stretches nearly to the apex, it is narrow proximally, widens out to
2.5 mm distally and terminates in a broad depression or a more shallow
strip. Long, often double, gently curving lateral lines run along the
lateral walls, proximally nearer the ventral side. The rostra are ventrally
slightly domed and semiarcuate (fig. 18). At about midlength of rostrum
the dorsal wall is more strongly curved out. Along the whole length the
rostra are somewhat depressed in transverse section. The apical part
varies in length, on the whole it is short, in young specimens more
slender and sharply pointed, with age it becomes thicker, often rounded
and mucronate. The dimensions of rostra are given in table 19.

The growth index is reversely proportional to individual age and
decreases from 3.0 to 1.6. The majority of rostra are grouped around
the 1.8 index.

Internal morphology (pl. XV, fig. 7-9). The apical line, lying on the
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Table 20
Characteristics of the ontogeny of Belemnopsis semiarcuatus n. sp.

Maximum diameter |
Growth stages d-s d-v Characters of rostrum

mm mm

Elongated, fusiform, with the maximum
diameter and width shifted backwards;
ventral furrow long, stretching bey-

Nepionic 9.4-3.0 2.0-2.8 ond 1/2 of rosfcrum, proximally narrow
and angular, distally expanding; lateral
lines long, ending behind the midlength
of rostrum; transverse section circular
or rounded.

Less slender, with the proximal part
long and expanding beyond the midlength
of rostrum; the ventral furrow wider and
deeper, very wide near the apex, often
reaching the apex as a slightly de-
pressed strip; lateral lines unchanged,
transverse section subcircular; depression
stronger distally; rostrum deviating from
the axis, with the ventral side convex;
apical part shorter, less pointed.

Neanic 3.1-5.0 2.9-4.0

Strongly thickened, differences of dia-
meters smaller proximally and distally;
Ephebic- | ventral furrow unchanged; lateral lines
gerontic 51-7.6 4.1-5.7 less distinctly indicated; depression wi-
thout changes; apical part shorter, often

rounded, mucronate.

rostral axis, is rather thick. The growth lines are extremely delicate,
more densely spaced in the proximal and the apical part than in the
central. In transverse sections the growth lines appear depressed near
the course of the ventral furrow, nearly along the whole length of
rostrum, the apex excepted. The fissural area occupies the whole space
between the apical line and the ventral wall of rostrum, stretching to
the very apex (pl. XV, fig. 1).

Ontogeny (fig. 19). — Nepionic rostra are similar to the older ones,
differing only in greater slenderness and more pointed apex. On
comparing rostra of different individual age, three main ontogenetic stages
can be distinguished: nepionic and ephebic- gerontic. Theih characteristics
tre given in table 20.

Variability. — Most specimens belong to the neanic stage, in which
certain variations are more readily traced. They affect the slenderness
of rostra, some being strongly elongated, only slightly expanding towards
the apex, while others are thickened, with a club-like apical swelling.
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The apical part may be more or less short, broad and blunt, or slightly
elongated, narrower and pointed. Other characters subject to small
variations are the dimensions of the two rostral diameters, the width
and length of the ventral furrow and the length of the lateral lines.
Remarks. — Belemnopsis semiarcuatus n. sp. differs from other
congeneric belemnites, studied by the writer from Jurassic beds, foremost
in its subfusiform shape, strong elongation of the proximal part and its
arcuate inflection. It somewhat resembles the younger stages of B. canali-
culatus and B. latesulcatus which taper very much proximally, also
Hibolites wiirttembergicus. From all the just mentioned species it differs
in being semiarcuately curved; from the two latter forms — in a less
distinct depression, and stronger distal expansion; from H. wiirttember-
gicus moreover in its long wide ventral furrow. On the basis of characters
(described in table 20) and on the presence of a long and broad {issural
area, this new species is assigned to the genus Belemnopsis.
Occurrence. — The Upper Callovian of numerous localities in the
Krakoéw-Czestochowa Jurassic zone. Among others B. semiarcuatus n. sp.
has been found at Ogrodzieniec (distr. Zawiercie), Regulice (distr. Krze-
szowice), Klobuck and Bleszno (distr. Czestochowa). The best preserved
specimens have been yielded by the Ornatenton of Regulice.

Genus Hibolites Mayer, 1883
Hibolites hastatus (Blainville, 1827)
(pl. XVI-XVIII)

1827. Belemnites hastatus Blainville; D. de Blainville, Mémoire.., p. 71, pl. 2,
fig. 4-4a, 5 c-i; pl. 5, fig. 3, 3a. ,
1830. Belemnites semihastatus Zieten; C. H. v. Zieten, Die Versteinerungen...,, p. 29,
pl. 22, fig. 4.
1842. Belemmnites hastatus Blainville; A, d'Orbigny, Paléontologie.., p. 121-126,
pl. 18-19.
1846-49. Belemnites semihastatus rotundus Quenstedt; F. A. Quenstedt, Petre-
factenkunde..., p. 440, pl. 29, fig. 8-11.
1846-49. Belemnites hastatus Blainville, F. A. Quenstedt, iIbid.,, p. 442, pl. 29,
fig. 35a, non fig. 31-34. .
1858. Belemmnites semihastatus rotundus Quenstedt; F. A. Quenstedt, Der Jurs,
p. 548, pl. 72, fig. 13, 15; pl. 74. fig. 11, p. 597.
1865-70. Belemnites hastatus Blainville; J. Phillips, A monograph..., part 5, p. 111,
pl. 28, fig. 67-70.
1875. Belemnites hastatus Blainville; A. Alth, Rzecz o belemnitach.., p. 229,
pl. 4, fig. 1-3.
1902. Hibolites hastatus Blainville; P. de Loriol, Etude .., p. 5, pl. 1, fig. 1, la.
1922, Hibolites hastatus Blainville; A. Naef, Die fossilen Tintenfische, p. 249,
p. 204, fig. 71, k, p., p. 246, fig. 89f.
1925. Hibolites hastatus Blainville; M. Lissajous, Répertoire.., p. 35, fig. 20,
p. 94.
1953. Belemnites (Hibolites) hastatus Blainville; S. Z. Roézycki, Gérny dogger...,
p. 326. .
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Material, — 28 nearly complete rostra of various individual age,
more than one thousand fragments. State of preservation varies with
sediment. Rostra from loamy or marly sediments are well preserved,
with smooth lustrous surfaces, while those from iron deposits usually
show cracked, coarse surfaces.

Description. — External morphology (pl. XVI, XVII). Rostra fusiform
in shape, slender, strongly elongated, narrow at the beginning of the
alveole and expanding in its proximal part. Maximum expansion occurs
at a distance of approx. 1/4 from the end. The length from 18 to 21 mm.
The maximum lateral diameters are from 2.1 to 20 mm, the dorso-ventral
ones — from 2.0 to 18.5 mm respectively. In the alveolar part the rostra
are compressed to a varying degree, while centrally and distally they
are depressed. The lateral walls are rounded, except near the alvenlus
where they are flat, sometimes uniting with the ventral wall by rounded
edges. The ventral wall is somewhat broader than the dorsal, these
differences are, however, observable only in the proximal part of
rostrum. The ventral furrow runs along the ventral wall, in most cases
terminating beyond the midlength of rostrum. Proximally this furrow is
narrower, incised to a depth of 2 mm, with angular edges, in the distal
direction the furrow edges become more rounded, the furrow itself more
shallow with width increasing to 3.5 mm. Sometimes this furrow stretches
to the apex as a broad shallow strip. Lateral lines run along the side
walls, sometimes very distinct, single, occasionally double. In the alveolar
part these lines move a little nearer to the ventral side of rostrum,
centrally and distally to the dorsal. Young rostra are more slender,
showing smaller width differences in the proximal and central parts of
the rostrum. The apical part tapers to form a long and pointed apex.
The dimensions of rostra are given in table 21.

At their maximum width young rostra (comp. table 21) are less
depressed than the rostra of adults, since initially the differences between
the d-s and d-v diameters are small — from 0.1 to 0.9 mm — with
individual age increasing to 3.5 mm. The growth index varies, decreasing
generally with age from 3.8 to 2.0.

Internal morphology (pl. XVIII). In transverse and longitudinal thin
sections the growth lines are faintly marked, somewhat thicker and
darker coloured in certain intervals. The apical line comes a little nearer
the ventral side and much closer to it behind the end of the ventral
furrow, where the rostrum is strongly flattened. In the alveolar part,
below the ventral furrow, the growth lines are deeply incised and
display sharply outlined edges, while posterioly the odges are pro-
gressively rounded and the ventral depression expands and grows
shallower. No depression is discernible across the apical part. Near the
course of the lateral lines, growth lines curve only very slightly. Trans-
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Table 21
Dimensions of rostra of Hibolites hastatus (in mm)
| Maximum diameter Length of apical
Z. Pal. UW. | ds = dtv part Growth index

No. Bj. P — - - . c:a
a b c 3

361 271 2.0 7.0 33
362 2.5 2.1 6.5 2.7
363 2.6 2.5 6.5 2.7
364 3.8 2.5 9.8 2.5
365 4.5 4.3 13.0 2.8
366 5.5 5.0 14.0 2.5
367 6.5 5.8 25.0 3.8
368 7.0 6.0 26.0 3.7
369 9.0 8.6 23.0 2.5
370 10.2 8.8 | 35.0 3.4
371 10.0 8.2 | 36.0 3.6
372 11.5 10.0 38.0 3.3
373 12.0 10.0 | 37.0 ‘ 3.1
374 12.5 10.5 | 36.0 | 2.1
315 13.0 12.0 35.0 2.7
376 15.0 12.0 43.0 2.8
377 14.0 12.0 40.0 2.8
378 15.0 13.5 44.0 2.8
379 175 14.0 45.0 ﬁ 2.6
380 15.0 14.0 45.0 | 3.0
381 16.5 14.0 50.0 | 3.0
382 17.5 15.5 45.0 | 2.6
383 17.5 15.5 63.0 3.5
384 18.0 16.0 52.0 2.9
385 18.0 14.5 £6.0 3.1
386 20.0 16.5 42.0 | 2.1
387 19.5 18.0 62.0 . 3.1
388 20.0 18.5 41.0 2.0

verse sections across the alveolar part are rounded or laterally slightly
compressed, towards the back, however the section becomes ovate, with
a longer lateral diameter; in the apical part it is quite round.

Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Pal. UW, No. Bj. 401):

Number of successive Length of each air
air chambers chamber (in mm)

protoconch 0.50

1- 5 0.20

6- 9 0.25

10-15 0.33

16-17 0.50

18-19 0.75

20-21 1.00

5 Acta Palaeontologica
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Thus the length of the air chambers increases 0.5 mm along the
space occupied by the 21 measured septa (pl. XVIII, fig. 3-4).

In the alveolar part the fissural area takes up the whole space
between the alveolus and the ventral furrow. Behind the alveolus the
fissural area tapers progressively, moving away from the apical line
to wedge out at the ventral edge after attaining a greater length than
the ventral furrow.

Table 22
Characteristics of the ontogeny of Hibolites hastatus

| Maximum diameter
Growth stages d-s ‘ B, Characters of rostrum

mm mm

Strongly elongated, {apering in the
alveolar part, expanding at about 13
distance from the apex; ventral furrow
narrow, with angular edges, stretching
Nepionic 2.1-3.0 “ 2.0-2.5 to midlength of rostrum:; lateral lines
| straight; transverse section circular or
| slightly compressed, medially slightly
depressed; apical part long, sharply
pointed.
Elongated , but less slender, more
expanded at approx. 1/3 distance from
the apex; ventral furrow somewhat
broader, proximally with angular edges,
Neanic 3.1-10.0 2.6-9.0 | medially and distally broad with rounded
edges; transverse section as in the
earlier stage; apical part relatively
shorter and somewhat thicker, sharply
pointed.

Shape varying, either more slender

and elongated, wor strongly thickened

beyond midlength; ventral furrow

attaining a width of 35 mm at the

apex, proximally sharp-edged and deep,

often stretching to the apex as a broad,

shallow depression; lateral lines fre-

Ephebic-I 10.1-20.0 9.1-18.0 quent_ly ourving, in the alveolar part
gerontic drawing nearer to the ventral wall, and
medially to the dorsal; transverse section

elliptical across the alveolar part slightly

compressed, across the central part

depressed, and rounded in the distal; the

apical part relatively shorter, often

vointed, sometimes rounded and thicker,

slightly deviating to the wventral side.
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The alveolus is rather small, with depth equal to approx. 1/5-1/7 of
the whole length of rostrum. The alveolar angle is acute, ranging from
15 to 18°.

Ontogeny. — Four main growth stages may be distinguished in
H. hastatus, i. e. an embryonic stage in addition to the three main stages
normally observable in other species (nepionie, neanic, ephebic-gerontic).
The embryonic rostrum is like a short, sharply pointed spine, fiting
tightly to the phragmocone. The pigmentation of the embryonic rostrum
is darker than in the later stages, no growth lines are detectable in it.
The next stages differ considerably, their shape changes to club-like
with a long proximal part expanding posteriorly. With growth the rostra
lose some of their slenderness, the apical part is shortened, while the
median becomes expanded and thicker. During ontogeny the transverse
section, rounded in the youngest stages, becomes depressed. The dimens-
ions of rostra are given in table 22.

Variability. — Rostra of the same individual age are subject to
slight variations affecting their thickness and width, the width and length
of the ventral furrow, the slenderness of the apical part; all these
characters display greatest variability in the oldest stages. During that
stage the apical part may be long and slender, or thick and short.
Sometimes it is placed in the axial line of the rostrum, at others it leans
towards the ventral side.

Remarks. — The Polish specimens resemble those figured by
Blainville (1827) from France, also those from Germany and England.
From the specimen described by Blainville (I. c¢., p. 71) they differ,
however, in a very characteristic shape of the apical part. Since that
author did not have a complete specimen, he merely supposed the apex
to be strongly swollen and blunt, while actually it is elongated and
pointed, and only some very few rostra are less fusiform, with the apical
part conspicuously thicker and shorter. Long, slender, pointed rostra
are encountered in the deposit side by side with short, distinctly thicker
rostra, displaying a short, often rounded apical part (pl. XVI, fig, 9).
These features may possibly express sexual differences in that species.
Analogous supposed sexual differentiation is mentioned by d’Orbigny
(1842, p. 67) and Lissajous (1925, p. 43-44).

The embryonic rostrum which occurs as a short spine-like structure,
protruding from the distal wall of the profoconch, has been described
by Quenstedt (1849), d’Orbigny (1842, pl. 19, fig. 6), Stolley (1919) and
Naef (1922, p. 203, fig. 71). These authors gave it different names, such
as the ,primordialrostrum”, the ,embryo” or simply the ,small
belemnite”. The shape of that ,,embryo”, suggested to Abel (1916) the
repartition of all the belemnites into the two families: ,,Clavirostridae™

5%
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and ,,Conirostridae”. According to Naef (1922, p. 208), this type of
»primary rostra” occur in all the younger belemnites, the Liassic forms
excepted. Among her material, the writer has observed the embryonic
rostrum in H. hastatus and H. girardoti.

The assignment of H. hastatus to the genus Hibolites is unanimously
accepted by all the later authors: Biilow-Trummer (1920, p. 125, 135),
Naef (1922, p. 225, 247), Lissajous (1925, p. 36) and Roger (1952, p. 714).
The present writer believes this species to be a typical representative of
the genus Hibolites, moreover, she agrees with Naef in his assignment
of the genus Hibolites to the subfamily Belemnopsinae.

Occurrence, — The Middle and Upper Jurassic of Germany, France,
England, Switzerland, Austria, Portugal, Spain, Algeria, the Caucasus,
Russia, Arabia, India and Madagascar. In Poland — the same horizons
throughout the Jurassic strata of the Krakéw-Czgstochowa Highlands
and the north-eastern margin of the Holy Cross Mountains; well pre-
served specimens have been collected at Ogrodzieniec (distr. Zawiercie),
Regulice, Tenczynek (distr. Krzeszowice), and Trzebionka (distr. Chrza-
néw).

Hibolites semihastatus (Blainville, 1827)
(fig. 20; pl. XIX)

1827. Belemnites semihastatus Blainville; D. de Blainville, Mémoire...,, p. 72,
pl. 2, fig. 5, 5ba-b, non fig. 5 c-i.
1856-58. Belemmnites calloviensis Oppel; A. Oppel, Die Juraformation.., p. 546.
1871. Belemnites semihastatus Blainville; E. Dumorbier, Sur quelques gisements
.., p. 22,

1870. Belemnites semihastatus Blainville; F. A. Roemer, Geologie..., p. 256.
1875. Belemnites calloviensis Oppel; A. Alth, Rzecz o belemnitach.., p. 227,
pl. 3, fig. 8. ‘

1922. Hibolites semihastatus Blainville; A. Naef, Die fossilen Tintenfische,
p. 249,

1925. Belemmnopsis semihastatus Blainville; M. Lissajous, Répertoire.., p. 132.

1953. Belemnites (Hibolites) calloviensis Oppel; S. Z. Roézycki, Gorny dogger...,
p. 325.

1953. Belemnites semihastatus Blainville; S. Z. Rozycki, Ibid., p. 326.

Material. — 46 more or less complete rostra, numerous fragments,
representing all the stages of ontogeny. State of preservation on the
whole satisfactory, the rostral surfaces smooth, not cracked.

Description. — External morphology (pl. XIX, fig. 1-3). Rostra
fusiform, with rather small dimensions ranging from 21 to 76 mm.
The maximum lateral diameters are respectively from 3 to 12 mm, the
dorso-ventral — from 3 to 10 mm. The sides pass to the dorsal and
ventral wall by rounded surfaces, near the alveolus they draw closer
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to one another at the dorsal wall, so that the latter is slightly narrower
than the ventral one. The ventral furrow is relatively broad, of varying
length, extending nearly to the apex. Proximally this furrow is usually
narrow and sharp-edged, distally it expands and becomes more shallow.
Distinct lateral lines, mostly single, occasionally double, stretch to the
apex. The maximum expansion of rostrum occurs at approx. 1,3 distance
from it, thereafter the rostrum tapers rapidly, resulting in a short apical
part with obtuse angle. The apical thickening of rostrum is very charac-
teristic of H. semihastatus and is observable throughout its ontogeny.
The younger specimens are slightly more slender than the adults. The
transverse section is somewhat compressed across the proximal part,
changing to subcircular or ovate across the
median and distal parts, with a longer lateral
diameter. The dimensions of rostra are given
in table 23.

Fig. 20. — Hibolites
semihastatus (Blain-
ville), adult rostrum
cut in the plane of
symmetry, shcowing
three growth stages.

Measurements show that the width of rostra
exceeds their thickness and that with growth it
increases from 0.5 to 3.5 mm, while the corres-
ponding increase of thickness is from 0.5 to 2.0 mm. The growth index
does not change much with age and it is possible to ascertain that in
H. semithastatus the length increase is proportional to that in width.

Internal morphology (pl. XIX, fig. 6-8). The apical line is nearly
centrally placed, drawing only just a little nearer to the ventral side.
The transverse section passes from a slightly compressed one across the
proximal part to subcircular across the central part, and circular across
the distal part, respectively. The growth lines are incised along the
course of the ventral furrow and the lateral lines. The wventral incision
is narrower and deeper proximally, growing morzs shallow and expanding
distally. At about 1/3 distance from the apex, the growth lines become
rounded and the ventral depression is obliterated. The longitudinal
sections of the rostrum allow to trace its outline during the various
stages of ontogeny. On the whole the growth lines in the later stages of
ontogeny are very similar to those of the younger stages; only the
nepionic stage differs in a somewhat narrower proximal part and in
greater apical expansion.
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Table 23
Dimensions of rostra of Hibolites semihastatus (in mm)

Maximum diameter
Z. Pal. UW. ,

! Length of apical

Growth index

No. Bj. |- d-s d'v__| p_art B c:a
a _b | ¢ -
403 3.0 3.0 8.0 2.7
404 3.5 3.1 , 8.0 2.3
405 35 3.0 : 10.0 2.9
408 ' 4.0 3.5 12.0 3.0
411 4.3 4.2 9.0 2.1
412 5.0 45 11.0 2.2
413 5.0 45 12.0 2.4
414 5.0 5.0 . 12.0 2.4
416 5.2 5.0 10.5 2.0
417 5.2 5.0 14.0 2.7
418 5.4 5.0 14.0 2.6
420 6.0 6.0 13.0 2.2
423 6.2 6.0 ' 15.0 2.4
425 6.5 6.0 18.0 2.8
428 7.0 6.0 15.0 2.1
431 | 7.0 6.2 16.0 | 2.3
432 7.0 6.5 18.0 2.6
434 7.5 7.0 | 15.0 2.0
436 8.0 7.0 21.0 ' 2.6
437 8.0 7.0 17.0 2.1
439 9.0 6.5 19.0 2.4
440 8.5 ‘ 7.5 21.0 2.5
441 8.5 7.5 22.0 2.6
443 8.5 7.0 21.0 2.5
442 8.5 7.5 20.0 2.4
444 9.0 7.5 21.0 2.3
445 9.0 8.0 20.0 2.2
446 9.8 8.5 25.0 2.5
447 10.0 8.0 28.0 2.6
448 12.0 10.9 27.0 2.3

Dimensions of the air chambers measured on the lengitudinal section
of the phragmocone (Z. Pal- UW, No. Bj. 450):

Number of successive Length of each air
air chambers chamber (in mm)
protoconch 0.50
1- 6 0.17
7-10 0.25
11-14 0.35
15-16 0.45

The fissural area near the alveolus occupies the space between the
apical line and the ventral wall, behind the alveolus it diminishes on
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Table 24
Characteristics of the ontogeny of Hibolites semihastatus

| Maximum diameter

Growth stages d-s d-v Characters of rostrum
| mm . m _ _ -
Fusiform, with strongly elongated
proximal part; circular or sub-
Nepionic 3.0-5.0 3.0-4.5 | circular in #ransverse section; lateral

lines faintly indicated, single, stretching
to 1/3 distance in front of the apex.

Retains its previous shape; transverse
section rounded or slightly compressed

Neanic Skstl 4.6-7.0 across the proximal part, and rounded
| or depressed across the central part.
| Less slender, apical part shorter;

Ephebic- maximum width shifted a little nearer

gerontic 8.1-12.0 | 7.1-10.0 the apex; other characters without

changes.

the side of the apical line and thins out near the ventral wall at a smali
distance from the apex. The contour of the fissural area is typical for
representatives of the genus Hibolites (pl. XIX, fig. 7).

The alveolus is relatively shallow, cccupying about 1/8 of the whole
length of rostrum, with the angle ranging from 18 to 20°.

Ontogeny (fig. 20). — Even in the earliest growth stages, the
rostra are of a characteristic fusiform shape, proximally long, distaliy
short and expanded. In the older growth stages the length increases
proportionally to that of width and thickness, while the younger stages
are characterized by a more rapid growth in length. The various growth
stages do not fundamentally differ in transverse sections, the nepionic
stages only are more circular than the older stages. The depth and anglz
of alveolus are not subject to ontogenetic changes. Three growth stages:
nepionic, neanic and ephebic-gerontic, can be distinguished in the
ontogeny of H. semihastatus, based on its maximum diameter and som=
slight changes of outline in transverse section. Their characteristics are
given in table 24.

Variability. — Rostra of approximately the same age are not subject
to fundamental variations, except the small differences of width and
diameter, length of the apical part and the more or less pointed apex.

Remarks. — Polish specimens fully agree with those from France
(Blainville, 1827, p. 72, pl. 27, fig. 5, 5 a-b). Blainville’s interpretation
of the earliest stages of ontogeny is not correct in that he believed them
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to lack the alveolar depression and compared them to oat grains, owing
to both ends being similarly pointed. On evidence of thin longitudinal
sections it is clear, however, that a very small alveolar depression is
present even in the earliest stages of ontogeny.

A review of literature accessible to the writer has led to the con-
clusion that B. semihastatus Blainville (Blainville, 1827, p. 72) and
B. calloviensis Oppel (Oppel, 1856-58, p. 546) are conspecific.

On the characteristically fusiform shape of rostrum, circular trans-
verse section and the shape of the fissural area, B. semihastatus seems
reasonably referable to the genus Hibolites.

Occurrence. — From the Upper Bathonian to the Lower Oxfordian
of Germany, France, Russia and England. In Poland — at many places
within Middle Jurassic horizons and lower Upper Jurassic horizons of
the Krakow-Czestochowa Highlands; well preserved specimens have been
collected at Ogrodzieniec, Ryczowka (distr. Zawiercie), Balin (distr.
Chrzanow), Czatkowice and Regulice (distr. Krzeszowice).

Hibolites beyrichi (Oppel, 1856-58)
(fig. 21-22; pl. XX; XXI, fig. 1-4)
1856-58. Belemnites Beyrichi Oppel; A. Oppel, Die Juraformation .., p. 472.
1858. Belemnites canaliculatus gracilis Quenstedt; F. A. Quenstedt, Der Jura,
p. 484, pl. 65, fig. 2-4.

1870. Belemnites Beyrichi Oppel; F. A. Roemer, Geologie.., p. 210, 228, pl. 17,
fig. 32.

1871. Belemnites Beyrichi Oppel; M. Neumayr, Die Cephalopoden.., p. 235.

1875. Belemnites Beyrichi Oppel; A. Alth, Rzecz o belemnitach.., p. 223, pl. 3,
fig. 6.

1888. Hibolites Beyrichti Oppel; O. Schlippe, Die Fauna.., p. 193.

1920. Hibolites Beyrichi Oppel; E. v. Billow-Trummer, Fossilium Catalogus,
p. 136.

1922. Hibolites Beyrichi Oppel; A. Naef, Die fossilen Tintenfische, p. 249

1925. Belemnopsis Beyrichi Oppel; M. Lissajous, Répertoire.., p. 38.

1927. Belemnopsis Beyrichi Oppel; F. Roman, Etude.., p. 13, pl. 2, fig. 1, 2.

1953. Belemnites (Belemnopsis) beyrichi Oppel, S. Z. Roézycki, Goérny dogger...,

p. 325.

Material. — 10 almost complete rostra of various individual age,
and about 200 smaller fragments. State of preservation on the whole
satisfactory, some rostra are finely coated with iron oxides, on others
the surface is smooth and lustrous. In some cases a characteristic mode
of weathering is observed, i. e. the outer layers exfoliate first and then
the inner ones, so that the central part protrudes to the outside as
a short rod.

Description. — External morphology (pl. XX, fig. 1-4). Rostra
strongly elongated, fusiform, with the length of transverse diameters
varying considerably in the different parts of rostrum. Rostral length —
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from 16 to 140 mm. Maximum lateral diameters occur at midlength of
rostrum, ranging from 6.5 to 9.0 mm, while the dorso-ventral are from
7.0 to 9.5 mm. Proximally the rostrum is somewhat compressed, across
the remaining area it is circular or subcircular in transverse section. The
ventral furrow mnarrow, angularly edged, stretches to just beyond the
midlength of rostrum. Long lateral lines extend to nearly the apex,
being mostly single, but sometimes double. The apical part long, slender,
sharply pointed. The dimensions of rostra are given in table 25.

Table 25
Dimensions of rostra of Hibolites beyrichi (in mm)

Maximum diameter Length of apical |
Z. Pal. UW. - | part Growth index
No. Bi. o d-v | e
a | b c
517 8.0 | 8.0 73.0 9.1
518 7.0 ‘ 7.0 [ 63.0 9.0
519 6.5 7.5 | 63.0 8.4
520 8.0 8.0 63.0 7.8
521 9.0 9.0 70.0 7.8
522 8.0 ‘ 8.0 56.0 7.0

923 9.0 | 9.5 60.0 ! 6.3

The growth index is reversely proportional to the individual growth
index and decreases from 9.1 to 6.3 mm. This interrelation indicates
that the apical part is longer in younger specimens, and is shorter, less
slender in older ones.

Internal morphology (pl. XX, fig. 5; pl. XXI, fig. 1-4). Longitudinal
sections show the central position of the apical line and the strong elon-
gation of numerous growth lines discernible even in the earliest growth
stages. The course of these lines does not change in the successive
stages. In transverse sections the growth lines are incised beneath the
ventral furrow, and slightly depressed beneath the lateral lines. This
depression of the growth lines is distinct proximally, but grows shallower
distally, and is obliterated below the midlength of rostrum. In several
transverse sections, cut through the proximal, median and distal parts
of the rostrum, the outline passes from elliptic, with longer lateral
diameter across the proximal part, to subcircular and circular across
the median snd distal parts. In transverse section the alveolus is
likewise dorso-ventrally elongated. Air chambers and the protoconch are
observable in longitudinal sections of the phragmocone. In the {first
section through the phragmocone it was possible to measure the length
of the preserved chambers. On the young septa there occur the semicir-
cular layers, comparable with those observed in Megateuthis giganteus
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Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Pal. UW, No. Bj. 524, 529):

Number of successive Length of each air
air chambers chamber (in mm)

I protoconch 0.60

1 0.20

2 0.25

317 0.35

II. protoconch 0.80

1 0.25

2 0.40

3—17 0.66

8—12 0.88

13 1.16

14 1.26

Thus the length of chambers is not constant and may be subject
to strong intraspecific variations. The alveolus occupies about 1/9 of
rostral length, its angle is acute of about 20°.

Ontogeny (fig. 21-22). — The successive growth stages, traced on
the course of the growth lines, differ merely in progressive increase

a b
Fig. 21. — Hibolites beyrichi (Oppel); diagrammatic transverse sections of adult
rostrum, showing the growth lines: a behind the alveolus, b at midlength.

of length as compared with the slower increase in width and diameter.
Even the earliest stage is strongly elongated, with a narrow alveolar
part, it expands only a little at midlength thereafter very gradually
to taper towards the apex. The apical part is slender, long and pointed.
The next growth stages differ in size, with age small changes take
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place, expressed by a shortening of the apical part and a small increase
in the width and diameter of rostrum. Owing to the scarcity of com-
plete rostra of various age, it was impossible reliably to distinguish
the three growth stages differentiated in the majority of the studied
species.

Variability. Specimens of the same indi-
vidual age are not subject to great variations,
only differences of width and diameter, and the
extent of elongation of the apical part are
observed.

Remarks. — The Polish specimens are inden-
tical with those described and figured from Ger-
many (Quenstedt, 1858, pl. 65, fig. 2-4) under
the mname of Belemnites canaliculatus gracilis,
also with French specimens known as Belemnopsis
beyrichi Oppel (Lissajous, 1925; Romam, 1927).
The writer supports the opinion of Schlippe
(1888), Bllow-Trummer (1920) and Naef (1922)
that this species should be referred to the genus
Hibolites.

According to Roman (1927) the ventral furrow
extends on 3/4 of the rostral length, but according
to the observations of the present writer, it barely
attains the midlength of rostrum, only occasionally

being slightly longer. Fig. 22. — Hibolites
. ! beyrichi (Oppel), adult
Occurrence. — The Bathonian of Germany, Lostrum cut in the pla-

France and England. In Poland — the same ne of symmetry, showing
horizons in the vicinity of f.eczyeca (distr. Kutno), three growth stages.
Kamienica Polska (distr. Czestochowa), Kierszula, ¥f.azy (distr. Za-
wiercie), Tenczynek, Balin, Groéjec, Czatkowice (distr. Chrzanéw and
Krzeszowice).

Hibolites wiirttembergicus (Oppel, 1856-58)
(fig. 23; pl. XXI, fig. 5; XXII)

1846-49. Belemnites fusiformis Quenstedi; F. A. Quenstedt, Petrefactenkunde..,
p. 442, pl. 29, fig. 20-24.
1830. Actinocamax Miller; C. H. v. Zieten, Die Versteinerungen.., p. 33, pl. 25,

fig. 3 a-b.

1830. Actinocamax fusiformis Hartmann; C. H. v. Zieten, Ibid., p. 33, pl. 25,
fig. 3 c-f.

1856-58. Belemnites wiirttembergicus Oppel; A. Oppel, Die Juraformation...,
p. 365.

1858. Belemmnites fusiformis Quenstedt; F. A. Quenstedt, Der Jura, p. 411, pl. 56,
fig. 8-12; non fig. 7.
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1880/81. Belemnites wiirttembergicus Oppel; W. Branco, Beitrige.., p. 41, pl. 8,
fig. 5.

1811. Belemnopsis wiirttembergicus Oppel; W. Wetzel, Faunistische.., p. 223.

1920. Hibolites wiirttembergicus Oppel; E. v. Bilow-Trummer, Fossilium Cata-

logus, p. 155.

1922. Hibolites wiirttembergicus Oppel; A. Naef, Die fossilen Tintenfische,
p. 249,

1923, Belemnites wiirttembergicus Oppel; J. Siemiradzki, Fauna.., p. 5, pl. 4,
fig. 16.

1925. Belemnopsis wiirttembergicus Oppel; M. Lissajcus, Reépertoire.., p. 37, 153.

Material. — 40 rostra of various individual age; all specimens.
without alveolus and phragmocones. Preservation satisfactory, rostral
surfaces smooth and lustrous. Some specimens display a characteristic
pattern of weathering, the external layers of the proximal part of
rostrum being exfoliated so that the central part protrudes as a short
rod (pl. XXII, fig. 7).

Description. — LExternal morphology (pl. XXII, fig. 1-5, 7-8). Rostra
fusiform, of moderate length from a few to 60 mm. Maximum lateral dia-

~ meters slightly longer than the corresponding

' dorso-ventral diameters; they range from 3.8 to
7.3 mm and from 3.4 to 6.3 mm, respectively.

The maximum thickness and width of rostrum
occurs at approx. 1/4 distance from the apex. An
extremely narrow ventral furrow stretches to
just behind the midlength of rostrum. Deep and
broad proximally, it grows narrower and more
shallow distally and then terminates rapidly. On
some specimens this furrow is somewhat sharter,
terminating before it reaches the maximum rostral
width. Weak lateral lines run on the side walls,
stretching mostly to the maximum rostral width,
often, however, they may be ahsent. The lateral

Fig. 23. — Hiboli- walls unite with the dorsal and ventral walls by
tes wiirttembergicus . )
(Oppe)), adult rostrum rounded surfaces. The transverse section is ovate
cut mt”’e Pl}?“e.(’f across the proximal part, with a longer lateral
symmeliry, snowlin . .

tk)xrree growth stagesg_ diameter, and more or less rounded distally. The

young specimens have a more circular transverse
section than the adults. The depression in adult individuals is very slight
since differences between the two diameters do not exceed 1 mm. The
dimenstons of rostra are given in table 26.
The growth index ranges from 3.6 to 2.0 and its proportion is just
the reverse of the individual age index.
Internal morphology (pl. XXI, fig. 5; pl. XXII, fig. 6). A thick,
distinct apical line is visible in the longitudinal section; it lies along
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Table 26
Dimensions of rostra of Hibolites wiirttembergicus (in mm)
Maximum diameter | Length of apical ' .
Z. Pal. UW. | -——— | Growth index
. d-s | d-v rart )
No. Bj. = . 70, A - e
-1 b c B

495 3.8 3.4 | 11.5 3.0
496 3.8 3.6 | 12.0 3.1
497 4.1 4.0 11.0 2.1
498 4.0 3.7 10.0 2.5
499 4.0 3.8 11.0 2.7
500 4.3 4.0 12.4 2.9
501 4.4 4.0 16.0 3.6
502 4.6 4.3 13.5 2.9
503 4.8 4.5 14.0 2.9
504 4.6 4.5 12.0 2.6
505 5.0 4.5 14.8 2.9
506 5.0 4.7 13.5 2.7
507 6.0 5.4 17.0 2.8
508 5.8 5.4 15.4 2.6
509 7.3 6.3 15.0 2.0

the rostral axis, being somewhat excentric in the apical part only, where
it deviates to the ventral or dorsal side. The growth lines are very dense
and do not change in outline throughout all stages. The transverse
sections change across the various parts of rostrum: being subcircular
proximally, broadly rectangular medially, and again subcircular or
circular distally. Along the course of the ventral furrow the growth lines
are marked by a stronger incision than along the lateral lines. The
fissural area stretches just a little behind the middle of rostrum and
thins out at its ventral side.

Ontogeny (fig. 23). — The shape of rostrum does not change with
growth to any great extent. The younger specimens are more slender,
the clder somewhat thicker, while the maximum diameters are shifted
gradually towards the apex. The increase in thickness and width is rather
small from the earliest growth stages; individuals of all stages are
conspicuously elongated, particularly so in the proximal part. The ventral
furrow, poorly marked in the youngest specimens, becomes more distinct,
broader and deeper with age, though in comparison with other Jurassic
species it is always very narrow. Three growth stages: nepionic, neanic
and ephebic-gerontic may be differentiated. Their characteristics are
given in table 27.

Variability. — Rostra of the same individual age are subject to small
variations only. They concern the shape which may be more or less
fusiform, the degree of depression, the differences in width and thickness,
also the length and the tapering of the terminal part. The width and
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Table 27
Characteristics of the ontogeny of Hibolites wiirttembergicus

Maximum diameter |
Growth stages |  g-g ‘ d-v Characters of rostrum

. mm _mm  f

Strongly elongated, displaying small
increase in thickness and width; ventral
furrow very narrow, attaining the
midlengt ©f the rostrum, often shorter

Nepionic 3.8-4.8 3.4-4.5 or missing; lateral lines very faintly
| incised or missing; apical part long,
pointed; transverse section subcircular,
largest across 1/3 of the distance from
| the apex.

Elongated, pointed, increase in thickness
and width small; ventral furrow a little
broader, attaining the midlength of the

Neanic 4.9-6.0 4.6-5.5 rostrum; lateral lines unchanged; apicai
part somewhat shorter; transverse section
slightly depressed, the largest at approx.
1/4 of the distance from the apex.

Less slender, with somewhat . greater
increase in thickness and width; ventral
Ephebic- 6.1-7.3 5.6-6.3 ‘ furrow wunchanged; lateral lines faint,
gerontic occasionally as slight depressions or low
edges; transverse section slightly more

‘ depressed.

length of the ventral furrow vary, too; sometimes it exceeds the midlength
cf the rostrum, or may terminate before it. The oldest growth stage is
subject to a certain variability in that the maximum rostral width may
be more or less shifted towards the back. When the maximium width
occurs near or at the apex, the rostrum changes from fusiform into
club-like.

Remarks. — Oppel’s (1856-58) description of Belemnites wiirt-
tembergicus was not accompanied by illustrations. Other authors refer
to B. fusiformis, figured by Quenstedt (1846-49, pl. 29, fig. 20-24) as
te the type specimen. B. fusiformis was established by Parkinson (1811)
whose idea of that form did not on any point agree with Quenstedt’s
species; B. fusiformis Quenstedt, 1846-49, on the other hand, is con-
specific with Hibolites wiirttembergicus (Oppel), (Oppel, 1856-38).

In shape and in proportions the Polish specimens come near
Quenstedt’s B. fusiformis from Germany; they also agree with Oppel’s.
description of H. wiirttembergicus.
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On such characters as a more or less fusiform shape of rostrum,
varying length of the ventral furrow, and in the degree of shifting of
the maximum width towards the back, Wetzel (1911, p. 223) differen-
tiated several varieties of H. wiirttembergicus. The writer thinks,
however, that these differences fit into the range of individual variations.

The phragmocone of B. wiirttembergicus is not known; on the
basis of a figure in Branco's paper (1880/81, pl. 8, fig. 5), however,
it may reasonably be supposed that the protoconch was a globose vesicle
0.5 mm in diameter, while the first air chamber was 0.23 mm long.
These are the dimensions most commonly encountered among Jurassic
species.

The German specimens are referred by Zieten (1830, p- 33, pl. 25,
fig. 3 a-b) to the genus Actinocamax, since the alveolus is likewise
absent in this genus. That author, however, strongly doubts the cor-
rectness of his own assignment, while the German specimens have
a short furrow, a circular transverse section nearly along the whole
length of rostrum, and have a different time-range than the genus
Actinocamax. More slender specimens (Zieten, 1. c., pl. 25, fig. 3 c-f)
are by Zieten referred to Actinocamax lanceolatus Hartmann. In the
writer’s opinion, Zieten’s doubts are justifiable and the here considered
specimens ought to be considered as belonging to Hibolites wiirttember-
gicus. The absence of the alveolus is not a diagnostic character, that
part may have been destroyed. The German specimens agree in their
specific characters with H. wiirttembergicus, while their short fissural
area, as in the Polish specimens, allows to assign them all to the genus
Hibolites.

Occurrence. — The Lower Dogger of Germany, France, England.
In Poland — the Bathonian clays of Trzebionka (distr. Chrzanéw) and
the Tatra Mountains (Siemiradzki, 1923).

Hibolites girardoti (Loriol, 1902)

(pl. XXIII)
1902. Belemnites (Hibolites) Girardoti Loriol; P. de Loriol, Etude.., p. 6, pl. 1,
fig. 2-7.
1920. Hibolites Girardoti de Loriol; E. v. Biilow-Trummer, Fossilium Catalogus,
p. 141.

1922, Hibolites Girardoti Loriol; A. Naef, Die fossilen Tintenfische, p. 249.
1925. Hibolites Girardoti Loriol; M. Lissajous, Répertoire.., p. 93.

Material. — 20 rostra, proximally and distally more or less broken
off; also more than 100 smaller fragments. Rostral surfaces generally
smooth, sometimes only showing cracks.

Description. — External morphology (pl. XXIII, fig. 1-5). Rostra
elongated, slender, fusiform, of moderate size. Proximally somewhat tape-
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ring, in transverse section circular across the central part, hut slightly
depressed across the distal part. Maximum width occurs approximately
at midlength of rostrum. The ventral furrow relatively short, in most
specimens not exceeding 1/2 of the length of rostrum, narrow, slightly
wider proximally, distally tapering and gradually mcre shallow. Single
lateral lines run along the side walls, commonly reaching the apex.
The apical part is long and pointed. The measurement table includes
both maximum rostral diameters and their mutual ratios which show
the so-called depression index. The dimensions are given in table 28.

Table 28
Dimensions of rostra of Hibolites girardoti (in mm)

Maximum diameter

Z. Pal. UW. Compression index
No. Bj. d-s d-v a:b
a b
464 3.0 | 2.9 1.0
465 3.1 3.0 | 1.0
466 4.5 4.0 1.1
467 5.5 5.0 1.1
468 6.0 5.0 1.2
469 ! 6.5 5.5 1.2
470 7.0 6.0 - 1.2
471 7.0 6.0 1.2
472 7.0 6.0 1.2
473 7.0 6.0 1.2
474 7.0 6.0 1.2
475 7.5 6.5 1.1
476 8.0 7.0 1.1
477 8.0 7.0 1.1
4178 8.5 7.5 1.1
479 8.5 7.5 1.1
480 ‘ 9.0 8.0 1.1
481 10.0 8.5 1.2
482 11.7 9.5 1.2

483 12.1 10.5 1.1

The depression index scarcely differs in specimens of various indi-
vidual age, ranging from 1 to 1.2.

Internal morphology (pl. XXIII, fig. 6-7). In thin longitudinal sec-
tions the apical line is seen slightly nearer the ventral wall of rostrum.
The growth lines in older stages are analogous in outline with the earlier.
The youngest rostral element, probably the embryonic stage, is developed
similarly as that in H. hastatus, in the form of a short spine, issuing
from the distal wall of the protoconch. In thin transverse section it is
possible to observe changes in the outline of rostrum from the proximal
part towards the distal. In the proximal part the section is circular, in
the distal it becomes slightly depressed. The maximum depression is
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at midlength of the rostrum, hence the growth lines there are crowded
near the ventral and dorsal walls, but more widely spaced near the
lateral walls. Along the ventral furrow, especially in the proximal part,
the growth lines are more incised, while along the lateral lines they are
considerably less incised.

Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Pal. UW, No. 487):

Number of successive Length of each
air chambers air chamber (in mm)
protaeonch 0.40

1— 6 0.16
7—10 0.22
11-13 0.40
14—19 0.50
20—22 1.00

The alveolus is shallow, occupying approx. 1/7 of the rostral length,
the alveolar angle ranges from 20 to 24°, the most common one being
22°. The extent of the fissural area slightly exceeds the length of the
ventral furrow, but later on it thins out rapidly near the ventral wall
of the rostrum.

Table 29
Characteristics of the ontogeny of Hibolites girardoti

Maximum diameter
Growth stages d-s d-v Characters of rostrum

mm mm

Intermediate between cylindrical and
fusiform, slightly expanded at mid-
length; ventral furrow extremely narrow,
Nepionic 3.0-4.5 2.9-4.0 sometimes in the form of a line,
attaining to 1/2 of rostrum; lateral lines
faintly indicated; transverse section
subcircular; apical part long, pointed.

Distinctly  fusiform; ventral furrow
slightly broader, woccasionally reaching
behind 1/2 of the rostrum; lateral lines

Neanic 4.5-9.0 4.1-8.0 distinct; transverse section somewhat
elliptical behind the alveolus, with longer
side diameter; apical part a little thicker,
pointed.

Fusiform, less elongated; ventral furrow
and lateral lines unchanged; depression

9.1-12.0 8.1-10.5 the same or smaller than previously,
apical part somewhat shorter and
relatively thicker.

Ephebic-
gerontic

6 Acta Palaeontologica
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Ontogeny. — In the ontogeny of H. girardoti one may differentiate
an embryonic stage, characterized by the shape completely different
from the next growth stages. The ontogenetic changes affecting the
rostrum may be expressed in three main growth stages: nepionic, neanic
and ephebic-gerontic. The embryonic stage has the short spine form,
issuing from the distal wall of the protoconch. The characteristics are
given in table 29.

Variability. — Rostra of approximately the same individual age are
not subject to any considerable variations, except certain oscillations in
the length of the ventral furrow.

Remarks. — The Polish specimens are identical with those from
Switzerland, described by Loriol (1902). Both in shape and in the
shortness of the ventral furrow H. girardoti resembles B. semisulcatus
Minster (Minster, 1830), differing from it in transverse section; this
is circular or subcircular across the proximal part, and slightly depressed
across the central and apical parts, while in B. semisulcatus it is circular
in transverse section along the whole length of rostrum. All the diag-
nostic features, the shape and the range of the fissural area are cha-
racteristic of the genus Hibolites.

Occurrence. — The Lower Oxfordian of Switzerland. In Poland
— the Upper Callovian through the Lower Oxfordian of Wrzosowa,
Bleszno (distr. Czestochowa), Ogrodzieniec (distr. Zawiercie), Regulice
(distr. Krzeszowice), Szklary and Radwanowice (distr. Radwanowice), and
other numerous localities and quarries in the Krakow-Czestochowa
Highlands.

Genus Dicoelites Bohm, 1906
Dicoelites meyrati (Ooster, 1837)
(fig. 24; pl. XXIV).

1857. Belemnites Meyrati Qoster; A. Ooster, Catalogue.., p. 18-19, pl. 3, fig. 1-17
1908. Belemnites (Duvalia) Meyrati Qoster; F. Roman, Révision.., p. 10-14, pl. 1,

fig. 1-5.

1915. Dicoelites Meyrati Ooster; M. Lissajous, Quelgues remarques.., p. 26-27,
pl. 1, fig. 2.

1920, Dicoelites Meyrati Ooster sp.; E. v. Bllow-Trummer, Fossilium Catalogus,
p. 134,

1922. Dicoelites Meyrati Ooster; A. Naef, Die fossilen Tintenfische, p. 254, 297.
1925. Dicoelites Meyrati Ooster; M. Lissajous, Répertoire.., p. 40, fig. 22, p. 109.

Material. — 15 nearly complete rostra and 4 smaller fragments.
Preservation not very satisfactory, numerous rostra cracked and with
coarse surfaces.

Description. — External morphology (pl. XXIV, fig. 1-2). Rostra
conical, broader in the proximal part, gradually tapering towards the
apex. Length varies from 19 to 64 mm. The maximum lateral diameters
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are correspondingly from 4 to 11 mm, the dorso-ventral — from 4 to
13 mm. Two furrows run from the alveolar edge: the ventral extending
nearly to the apex, the dorsal most commonly to just a little over the
midlength of rostrum. In the vicinity of the alveolus the two furrows
are connected to it by narrow fissures (pl. XXIV, fig. 3a, b). In trans-

Fig. 24. — Dicoelites meyrati (Ooster), adult rostrum cut in the plane of symmetry,
showing three growth stages.

verse section the alveolus is somewhat compressed, at first it approaches
the ventral side, later its position is median. In transverse section the
rostrum is somewhat compressed across the proximal part and rounded
medially and distally. The apical part, measured from the end of the
dorsal furrow, tapers rapidly towards the pointed apex, deviating {rom
the axis to the dorsal side and turning slightly to the side, thus pro-
ducing rostral asymmetry of varying degree. The dimensions of rostra
are given in table 30.

Measurements indicate that the individual increase in length is
not correlated with that in thickness and width, and the length of
the apical part varies. The growth index, however, indicating the re-
lation of that part to the lateral diameter distinctly decreases with
individual age from 4.6 to 2.4. With individual growth the length of the
apical part decreases in relation to that of width, so that rostra become
less slender, while the growth in thickness and width increases. 53 per
cent of specimens represent an intermediate stage. Both alveolar furrows

6*
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Table 30

Dimensions of rostra of Dicoelites meyrati (in mm)

Diameter at end of dorsal i
Length of apical

Z. Pal. UW. L furrow gt Growth index
No. Bij. d-s d-v ) c:a
a 3 b c
808 | 3.5 4.0 16.0 4.6
810 5.5 6.0 25.0 4.5
811 7.0 7.0 25.0 3.6
812 8.0 9.0 28.0 3.5
813 | 8.0 8.0 27.0 3.4
814 9.5 8.5 . 30.0 3.2
815 9.0 9.0 28.0 31
816 7.0 7.2 22.0 3.1
818 9.0 9.0 27.0 3.0
819 7.0 7.0 ‘ 18.0 2.9
820 7.0 7.5 19.0 2.7
821 8.0 8.0 ! 19.0 2.4
— the ventral and the dorsal — are very narrow, with sharp edges.

The lateral lines are missing.

Internal morphology (pl. XXIV, fig. 3-4). In thin longitudinal
sections the apical line is situated near the ventral side. Beneath the
furrows the growth lines are rather strongly curved, somewhat more
so on the ventral side. The incision of the growth lines grows shallower
distally, to thin out at a small distance from the apex near the ventral
side, and somewhat earlier near the dorsal side. At the alveolus the
narrow slits are observable on either side of the rostrum, due to
a discontinuity of the growth lines (pl. XXIV, fig. 3a). The ventral slit
tapers considerably behind the alveolus and is discernible as a line
over the whole length of rostrum, while the dorsal slit disappears
behind the alveolus.

The alveoli are usually empty or filled with the sediment. In one
specimen only has a part of the phragmocone with the protoconch and
16 air chambers been preserved (pl. XXIV, fig. 4). The protoconch is
a globose vesicle.

Dimensions of the air chambers measured on the longitudinal
section of the phragmocone (Z. Pal. UW, No. Bj. 820):

Number of successive Length of each
air chambers air chamber (in mm)
protoconch 0.50

1— 8 0.13
9—14 0.17

1E—16 0.25
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As compared with other species, the protoconch in D. meyrati seems
to lean more away from the phragmocone axis to the ventral side of
rostrum, while the length of the first air chambers is slightly smaller
here. The alveolus is deep, attaining even in nepionic specimens 1/3
of the rostral length, and in ephebic-gerontic individuals — exactly 1/2
of it. The alveolar angle is acute, from 19 to 24° laterally and from
21 to 26° dorso-ventrally.

Ontogeny (fig- 24). — All the growth stages are characterized by
similar conical shape of the rostrum. With age the orientation of
rostrum to the alveolus changes. In the nepionic stage rostra occur in
a prolongation of the phragmocone; beginning with the neanic stage
their position gradually grows more excentric, deviating from the axis
to the dorsal side. This is associated with the uneven length increase
of the ventral and dorsal sides, that on the ventral being slightly more

Table 31
Characteristics of the ontogeny of Dicoelites meyrati

Maximum diameter '
Growth _dil T—' | Growth
stages =3 Y index
| mm | mm

Characters of rostrum

Conical in shape, increase in length
proportional to that in thickness:
| ventral furrow narrow, faintly in-
| dicated, reaching nearly the apex;
Nepionic ‘ 4.0- 6.0 4.0- 7.0 4.6-3.6 dorsal furrow also marrow, reaching
| the midlength of the rostrum;
‘ transverse  section compressed;
alveolus occupies 1/3 of the rostral
1 0 length.

Conical, elongated; increase in

| length somewhat greater ventrally:

‘ both furrows wider, with angular

edges, the ventral stretching
nearly to the apex, more incised,
’ the dorsal slightly longer than
| before; transverse section less
compressed; apex slightly curved.

Neanic 6.1-10.0 | 7.1-11.0 3.5-3.0

Shape unchanged, increase in
thickness and width uniform;
ventral furrow as previously, dorsal
Ephebic- furrow slightly longer, just
Figerontic 10.1-11.0 | 11.1-13.0 2.9-24 exceeding half of the rostral len;th;
transverse section unchanged;
apex leaning more away from the
axis to the dorsal side.
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rapid. In the ontogeny of rostrum three main growth stages can be
distinguished; nepionic, neanic and ephebic-gerontic. Their characteristics
are given in table 31.

Variability. — In specimens of about the same individual age the
variability is expressed in certain differences of the thickness and
width ratio to the length, and in the extent of deviation from the axis
~f the apical part.

Remarks. — The Polish specimens agree perfectly with the descrip-
tion and figures of specimens from Switzerland. They also somewhat
resemble cther representatives of the genus Dicoelites in shape and the
presence of two alveolar furrows. They differ from the Swiss specimens,
however, in the width and length of furrows, also in the deviation from
the axis of the apical part. In the species D. keuwensis, D. cf. keuwensis
and Dicoelites sp. (Boehm, 1912, p. 136-139, pl. 32) the furrows are of
nearly equal length, sometimes up to 2 mm in width and more deeply
incised into the rostral wall. D. mihanus, another of Boehm’s species
(1912), differs from the Polish specimens in tubular shape and greater
length, resembling them in the presence of two furrows of uneven
length.

The genus Dicoelites was by Naef (1922, p. 225, 254) referred to the
subfamily Belemnopsinae. This assignment is correct, since it is con-
firmed by the just mentioned characters and that of the [issural
area.

Occurrence. — The Callovian of the Swiss Alps, also of France, the
Crimea, the Caucasus, India and Indcnesia. In Poland — the Callovian
of Wyszmontéw, in the north-eastern margin of the Holy Cross
Mountains.

Dicoelites waageni (Neumayr, 1871)
(pl. VI, fig. 5-6)
1871. Belemnites Waageni Neumayr; M. Neumayr, Die Cephalopodenfauna...,
p. 26, pl. 9, fig. 1.
1820. Dicoelites Waageni Neumayr; E. v. Bllow-Trummer, Fossilium Catalogus,
p. 134.

Material. — Two rostra, one with preserved proximal part, the
other with the apical. Rostral surfaces cracked and coarse.

Description. — External morphology (pl. VI, fig. 5, 6). Rostra conical,
very gradually tapering distally. A long furrow with angular edges
stretches on the ventral side, most likely reaching the apex. A slightly
narrower furrow runs dorsally, its length exceeding 1/2 of rostrum.
Rostra are slightly depressed over the whole length. The apex is
elongated, weakly pointed. The dimensions of rostra are given in
table 32.
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Table 32

Dimensions of rostra of Dicoelites waageni (in mm)

7. Pal. UW. Maximum diameter i Minimum diameter
No. l?i _: ds |  dwv |_ d-s d-v
I
806 11.2 | 12.4 8.5 8.5
807 8.0 | 8.7 | 5.0 5.3
Remarks. — D. waageni resembles D. meyrati in conical shape and

the presence of two alveolar furrows, but differs in symmetry of rostrum,
less pointed apical part and lack of deviation of the apex from the axis.
This species could not be more thoroughly studied owing to lack of

adequate material.

Occurrence. — The Lower Callovian of the vicinity of Balin in

Poland (distr. Chrzanéw).

Subfamily Duvaliinae Pavlov, 1914

Genus Duvalia Bayle,

1878

Duvalia disputabilis (Neumayr, 1871)

(fig. 25; pl. XXV)

1871. Belemmnites disputabilis Neumayr; M. Neumayr, Die Cephalopodenfauna...,

p. 26, pl. 9, fig. 2 a-d.

1920. Hibolites disputabilis Neumayr sp.; E. v. Bllow-Trummer, Fossilium Cala-

logus, p. 139.

1925. Duvalia disputabilis Neumayr; M. Lissajous,

Répertoire...,, p. 30, 81.

1953. Belemnites disputabilis Neumayr; S. Z. Rozycki, Gorny dogger.., p. 326.

Material. — 28 rostra, with the proximal
part more or less broken off, all lacking the
alveolar part and phragmocone. State of
preservation satisfactory. Some rostra display
characteristic weathering, owing fo which
the woldest central part protrudes to the
outside more than the peripherical.

Description. — External morphology (pl.
XXV, fig. 1-5). Rostra more or less cylindri-
cal. Apex usually blunt, rounded, occasio-
nally swollen or mucronate, sometimes
weakly pointed, especially so in younger spe-
cimens. Length of rostra rather small, rang-
ing from 14 to 38 mm, at the maximum
width of rostrum the lateral diameters are
from 2 to 7.5 mm, the dorso-ventral — from
2.2 to 9.0 mm. The proximal and

Fig. 25. — Duvalia disputa-

bilis (Neumayr), adult ro-

strum wcut through the plane

of symmetry, showing three
growth stages.
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distal thickness and width do not differ much. There are no visible
furrows starting at the alveolar edge, owing perhaps to the breaking
off of the alveolar part. The rostra are more or less compressed along
their whole length. The lateral walls are usually broader than the
dorsal and ventral. Distinct, frequently double lateral lines run along
the side walls, being medially placed, except in asymmetric specimens,
where they deviate in the same direction as the apex. These lines are
occasionally united to form a broad depression. The dimensions of
rostra are given in table 33.

The growth index has not been calculated owing to lack of criterion
for the delimitation of the apical part. Other measurements indicate,
however, that we are not dealing here with close correlation of the
increase in thickness and that in width, usually the thickness being
greater.

Internal morphology (pl. XXV, fig. 6-7). In transverse section the
growth lines run symmetrically to the apical line and parallel to each
other. In the oldest stages the growth lines are of identical shape with
those of the earlier stages. Beginning with the first stages, the growth
in length is rapid as compared with the small increase in thickness.
On the lateral sides the growth lines are more dense, while on the
ventral and dorsal sides — rather widely spaced. The transverse section
across the central part of rostrum is usually circular, dorso-ventrally
elongating towards the outside. Specimens in the oldest growth stage
are often pyriform in transverse section, with one wall broader than
the other. On an analogy with other representatives of the subfamily

Table 33
Dimensions of rostra of Duvalia disputabilis (in mm)

Maximum diameter Maximum diameter

Z. Pal. UW. - Z. Pal. UW. - -
No. Bj. d-s | dwv No. Bj. d-s d-v

| mm | min | g an — mr_n .
766 I 2.0 ' 2.2 780 4.0 4.0
767 ‘ 21 | 31 781 4.0 4.9
768 2.1 3.5 782 4.0 4.5
769 | 2.4 | 3.0 783 4.2 . 4.8
770 3.0 3.1 784 4.0 5.0
71 2.5 I 3.0 785 5.0 ‘ 5.0
772 3.0 ' 3.5 786 4.1 5.0
773 | 3.0 ? 3.1 787 4.7 5.1
774 ' 3.0 3.1 788 4.1 ‘ 4.2
776 3.4 4.1 789 5.1 | 6.1
776 3.0 3.3 _ 790 5.1 5.6
777 | 3.0 3.8 - 791 5.2 6.0
7178 3.1 ' 4.0 792 6.0 7.0
779 [ 3.9 4.2 i 793 7.5 9.0
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Duvaliinae it may be supposed that in this case, too, the narrower side
is the dorsal, the broader one — the ventral (pl. XXV, fig. 6). Some thin
transverse sections display a certain disturbance of the uniformity of
the growth process, expressed by the presence in the central part of
several light coloured crystals. In outline this structure is rosette-like,
with indented edges. Extremely delicate, but strongly corrugated growth
lines stretch concentrically from near the centre towards the outside.
The last four are much more distinct, light-coloured, but also corrugated.
The corrugation decreases in the direction of the outer lines. The next
lines are densely spaced to form a fairly thick light-coloured ring.
Thereafter the growth lines display a normal course, ovate in outline,
and more widely spaced between the successive ventral and dorsal
lines (pl. XXV, fig. 7).

Ontogeny (fig. 25). — Ontogenetic changes affecting the rostral
structure are expressed both in shape, outline of transverse section and
the development of the apical part. On these characters, the nepionic,
neanic and ephebic-gerontic stages can be distinguished. Their charac-
teristics are given in table 34.

Latera] lines distinct and strongly incised throughout all the stages,
occasionally deviating to the ventral side. Phragmocone unknown.

Table 34
Characteristics of the ontogeny of Duwvalia disputabilis

Maximum diameter

Growth
stages

d-s ‘ d-v Characters of rostrum

mim

Strongly elongated, increase in thickness
and width small; tfransverse section
Nepionic 2.0-4.0 2.2-4.2 subcircular or ovate, with longer dorso-
-ventral diameter; apex weakly pointed,
‘ occasionally rounded, mucronate.

Less elongated, though the increase in
length still exceeds that in thickness and
width; transverse section ovale, with

Neanic © 4.1-6.0 4.3-6.2 longer dorso-ventral diameter, sometimes
pyriform with broader ventral wall; apex
swollen, occasionally asymmetric, mucro-
nate.

Strongly swollen; transverse section
subgircular, sometimes subquadrate; apex

6.1-7.5 6.3-9.0 more strongly swollen than before,
occasionally weakly pointed, commonly
mucronate.

Ephebic-
gerontic
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Variability. — D. disputabilis is subject to strong variations
expressed foremost in considerable oscillations in the degree of depression.
and changes in transverse section. Young specimens are those most
affected by wvariations. Some of them are subcircular in transverse
section, other ovate, or strongly compressed. The distal part and the
apex are likewise subject to strong variations. This part may be either
more or less slender or swollen, the apex weakly pointed, rounded
or swollen. The mucro occurs throughout the ontogeny, but it may be
either like a spine or like a wart. These variations, however, are not
associated with any particular individual age.

Remarks. — This species has been described by Neumayr (1871)
from Paczoltowice (distr. Krzeszowice) from the so-called Balin oolithic
horizon. Specimens described in that paper, collected from Regulice and
from the vicinity of Ogrodzieniec, agree perfectly with those described
by Neumayr. Outside Poland, this species has not been reported.

Occurrence. — The Bathonian and Lower Callovian in the vicinity
of Ogrodzieniec (distr. Zawiercie), Paczoltowice, Regulice (distr. Krzeszo-
wice) and Balin (distr. Chrzanéw) in Poland.

Genus Rhopaloteuthis Lissajous, 1915
Rhopaloteuthis majeri (Alth, 1875)
1875. Belemnites Majeri Alth; A. Alth, Rzecz o belemnitach.., p. 236, pl. 4,

fig. 6.

1925. Rﬁopaloteuthis Majeri Alth; M. Lissajous, Répertoire.., p. 108.

1953. Belemnites (Rhopaloteuthis) majeri Alth; S. Z. Roéivcki, Gorny dogger...,
. 326

1957. ;hopaloteuthis majeri Zeuschner; H. Pugaczewska, O dwéch gatunkach..

p. 387-389, pl. 1-3, 5, text-fig. 2.

Description. — Rostra obliquely club-like, of rather small dimen-
sions. Dorsal furrow broad, occasionally slit-like, attaining 3/4 of the
rostral length. Lateral lines distinct, somewhat curved, similarly as the
rostrum. Transverse section quadrate across the alveolus, distally passes
to rounded. Apical part elongated in yocunger specimens, with age
growing rounded and thicker. A more or less distinct mucro occurs
throughout the ontogeny. The alveolus is deep even in the youngest
specimens, attaining half the length of rostrum; grows deeper with age
and in the oldest specimens it is 2/3 of the length of rostrum. The alveolar
angle ranges from 26 to 32°. Behind the dorsal furrow the rostrum
becomes swollen, both laterally and dorso-ventrally. The maximum
lateral diameter occurs at 1/4 of distance from the apex. The youngest
growth stages differ conspicuously from the following. The mnepionic
rostra are short, pointed. With growth the rostrum becomes strongly
elongated and thickened, the apex is rounded, the dorsal furrow expands
and elongates, the growth index decreases.
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Occurrence. — Recorded only in Poland from the Lower Oxfordian
in the vicinity of Ogrodzieniec (distr. Zawiercie), Balin (distr. Chrzanéw),
Rectawice, Paczoltowice, Regulice (distr. Krzeszowice).

Rhopaloteuthis bzoviensis (Zeuschner, 1869)

1869. Belemnites bzoviensis Zeuschner; L. Zeuschner, Uber Belemnites.., p. 563,
pl. 13, fig. 1 a-e, 3 a-e, 4 a-b.

1875. Belemnites bzoviensis Zeuschner; A. Alth, Rzecz ¢ belemnilach.., p. 235,
pl. 4, fig. 4,5

1895. Belemnites bzoviensis Zeuschner; E. Gallinek, Der obere Jura.., p. 412-414.

1908. Belemnites bzoviensis Zeuschner; J. Lewinski, Les dépéts.., p. 414, pl. 22,
tig. 5, 6.

1925. Rhopaloteuthis bzoviensis Zeuschner; M. Lissajous, Répertoire..., p. 65.

1927. Rhopaloteuthis bzoviensis Zeuschner; M. Lissajous, Description.., p. 36,
pl. 4 a-b, fig. 5-7.

1953. Belemnites (Rhopaloteuthis) bzoviensis Zeuschner; S. Z. Roézycki, Gorny

dogger..., p. 326.
1957. Rhopaloteuthis bzoviensis Zeuschner; H. Pugaczewska, O dwoch gatunkach..,
p. 391-397, pl. 4, 5, fig. 2; text-fig. 3-5.

Description. — Rostra obliquely club-like, small. Dorsal furrow
short and narrow, sometimes slit-like and longer, stretching to midlength
of the rostrum. Lateral lines single, occasionally double, curved similarly
as the rostrum. Transverse section ovate or quadrate, broader ventrally.
The youngest stages are characterized by the circular section, greater
increase in length, as compared to small increase in width, also by
smaller compression. The asymmetry of the apical part and its swelling
increase with growth, the transverse section becomes ovate with longer
dorso-ventral diameter, later to pass to a pyriform shape with expanded
ventral wall. Mucro present throughout all the stages. The alveolus
relatively shallow, occupying approx. 1/6 of the length of rostrum,
with an average angle of 30°. The growth index decreases with indi-
vidual age.

Occurrence. — The Lower Oxfordian of France. In Poland — the
same horizon, at Bzoéow, Ogrodzieniec, Rodaki (distr. Zawiercie), Balin,
Czatkowice, Ractawice, Regulice, Gréjec, Zalesie and Parcze Gobrne
(distr. Chrzanow and Krzeszowice).

Rhopaloteuthis argovianus (Mayer, 1863)
(pl. VI, fig. 1-3)

1846-49. Belemnites hastatus impressae Quernstedt; F. A. Quenstedt, Petrefacten-
kunde..., p. 447, pl. 29, fig. 36-37; non fig. 38, 39.

1877. Belemnites argovianus Mayer; E. Favre, La zone.., p. 11, pl. 1, fig. 7-8.

1902. Belemnites (Hibolites; argovianus Mayer; P. de Loriol, Etude.., p. 10,
pl. 1, fig. 16-17.
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1920. Hibolites argovianus Mayer; E. v. Blilow-Trummer, Fossilium Catalogus,
p. 135. )

1925. Rhopaloteuthis argovianus Mayer; M. Lissajous, Répertoire.., p. 55-56.

Material. — Three nearly complete rostra of various individual
age, well preserved, with smooth surfaces.
Description. — External morphology. Rostra of small dimensions,

obliquely club-like, slightly compressed, proximally somewhat tapering
and very gradually widening out as far as 1/5 of distance from the apex,
thereafter rapidly tapering again. The apical part short, pointed, slightly
mucronate, more or less asymmetrical, deviated to the dorsal side.
Side walls broader, with median lateral lines. These are single, deeply
incised, but sometimes hardly discernible, stretching to 1/2 or 23 of the
rostral length. Dorsal furrow narrow, with angular edges, exceeding one
half of the rostral length. The dimensions of rostra are given in
table 35.

Table 35
Dimensions of rostra of Rhopuloteuthis argovianus (in mm)
Maximum diameter Minimum diamet
Z. Pal. UW' Length of rostrum | — — | _m e
No. Bj. | d-s ' d-v d-s d-v
|

543 27.6 4.0 4.4 3.1 3.5

544 28.3 4.1 4.5 3.2 3.3

545 33.0 5.7 | 6.0 | 5.4 5.7

Since the rostra are proximally crushed, it was not possible to
measure the angle and depth of the alveolus.

Remarks. — The Polish specimens come closest to those from
Germany {(Quenstedt, 1846-49, pl. 29, fig. 36-37) in shape, size and
character of the dorsal furrow. They also resemble the Swiss specimens
(Loriol, 1902, pl. 1, fig. 16-17), though they differ in a more distinctly
mucronate apex. The majority of authors believe the furrow to be
ventral; only Lissajous (1925) postulates that it is dorsal. The writer
thinks the latter view to be the correct one, since both the slightly
asymmetric, obliquely club-like shape of rostrum and the mucronate
apex reasonably refer the here considered species to the genus Rhopa-
loteuthis whose representatives are, among others, characterized by
the dorsal position of the furrow.

Occurrence. — The Lower Oxfordian of Germany, France, Swi-
tzerland and Poland (Wola Morawicka near Kielce).

Rhopaloteuthis sauvanausus (d’Orbigny, 1842)
(pl. VI, fig. 7-9)
1842. Belemnites sauvanausus d’Orbigny; A. d’Orbigny, Paléontologie.., p. 128-130,
pl. 21, fig. 1-10.
1857. Belemnites Sauvanausus d’Orbigny; W. A. Ooster, Catalogue.., p. 17.
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1871. Belemnites Sauvanausus d’'Orbigny; E. Dumortier, Sur quelques gisements...,

p. 22.

1900. Zibolites Sauvanaui d'Orbigny; P. de Loriol, Etude.. p. 6, pl. 2, fig. 2.
1902. Hibolites Sauvanaui d’Orbigny; P. de Loriol, Ibid., p. 9, pl. 1, fig. 12.
1920. Hibolites Sauvanausus d’Orbigny; E. v. Biilow-Trummer, Fossilium Cata-

logus, p. 151.

1922. Hibolites Sauvanaui d’Orbigny; A. Naef, Die fossilen Tintenfische, p. 259.
1925. Rhopaloteuthis sauvanausus d’Orbigny; M. Lissajous, Répertoire..., p. 41-43,

p. 131, text-fig. 23,

1953. Belemnites (Rhopaloteuthis) sauvanausus d’Orbigny; S. Z. Rézycki, Gorny

dogger..., p. 326.

Material. — Three nearly complete rostra with the alveolus, one
specimen with the phragmocone. Preservation fairly good, surfaces
bearing signs of weathering.

Description. — External morphology. Rostra of fairly small dimens-
ions, obliquely club-like, proximally tapering, distally widening out tn
1/3 of distance from the apex. Apical part relatively short, slightly
leaning away from the axis to the dorsal side, somewhat rounded or
pointed, occasionally mucronate. Dorsal furrow rather deeply incised,
slit-like, stretching to approx. 1/3-1/4 of distance from the apex. Lateral
lines more or less distinct, mostly stretching to maximum width of
rostrum. Transverse section circular or subcircular. The alveolus occupies
about 1/3 of the rostral length, the alveolar angle being about 20°. The
dimensions of rostra are given in table 36.

Table 36
Dimensions of rostra of Rhopaloteuthis sauvanausus (in mm)
| | Maximum diameter | [ength of apical |
Z. Pal. UW. | Length of = = ¢ Growth index
No. Bi | d-s d-v rar - i
. Bj. rostrum - s — c:a
a b c
573 35.5 7.0 64 | 14.3 \ 2.0
574 43.5 7.3 7.0 18.0 | 2.4
575 ‘ 50.0 9.4 7.0 19.0 | 2.0
Remarks. — The Polish specimens are identical with those from
France, described and figured by d’Orbigny (1842).
Occurrence. — The Lower Oxfordian of Germany, France, Switz-

erland, Portugal, Algiers, India, Madagascar. In Poland — the Upper
Callovian of Wyszmontow (distr. Opatow), Regulice (distr. Krzeszowice)
and Lower Oxfordian of Parcze Goérne, Parcze Dolne, Sikorka, Jaroszo-
wice (distr. Olkusz).

Rhopaloteuthis spissus (Gillieron, 1873)
(pl. 1V, fig. 6-7)

1902. Belemnites (Hibolites) spissus Gillieron; P. de Loriol, Etude.., p. 11, pl. 1,
fig. 14-15.
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1920. Hibolites(?) spissus Gillieron; E. v. Bulow-Trummer, Fossilium Catalogus,
p. 153.

1925. Rhopaloteuthis spissus Gillieron; M, Lissajous. Répertoire.., p. 41-42, 138.
Material. — Two rostra with the alveolar part broken off. Preserva-

tion satisfactory, the surface not damaged, slightly weathered, with

traces of sessile organisms.

Description. — External morphology. Rostra club-like, showing
slight asymmetry of the apical part and slight compression which
somewhat increases proximally. Near the alveolus the rostrum tapers,
then widens out distally to 1/3 of distance from the apex. Lateral walls
broader, the dorsal and ventral walls narrower. Lateral lines broad,
stretching to maximum width of rostrum or to the apex. Dorsal furrow
narrow, in one specimen relatively short, in the other one stretching
to 1/2 of the rostrum. Apex rounded, slightly deviated from the axis to
the dorsal side, occasionally mucronate. The alveolus occupies approx.
1/4 length of the rostrum, the alveolar angle is about 20°. The dimensions
of rostra are given in table 37.

Table 37
Dimensions of rostra of Rhopaloteuthis spissus (In mm)
_ 7 Maximum diameter | Minimum diameter
Z. Pal, U,“’- Length of rostrum — - - |— .
No. Bj. - | d-s f_ ~d-v | d-s d-v
541 50.0 12.5 14.0 8.5 l 10.0
542 30.0 8.0 10.0 5.5 6.5
Remarks. — This species somewhat resembles Rh. bzoviensis, also

Rh. sauvanausus, but differs from them in greater dimensions, rounded
apex, narrower and longer dorsal furrow.

Occurrence. — The Lower Oxfordian of Switzerland. In Poland —
the same horizon of Balin (distr. Chrzanéw).

Rhopaloteuthis gillieroni (Mayer, 1866)
(fig. 26; pl. XXVI)

1866. Belemnites Gillieroni Mayer; M. Ch. Mayer, Diagnoses.., p. 365.

1888. Belemnites (Hibolites) peregrinus Schlippe; O. Schlippe, Die Fauna.., p. 194,
pl. 5, fig. 4 a-c.

1921. Rhopaloteuthis Gtillieroni Mayer; A. Riche & F. Roman, La Montagne..,
p. 168. '

1923. Rhopaloteuthis Gillieroni Mayer; M. Lissajous, Etude.., p. 47, pl. 1, fig. 9, 9a.
fig. 9, 9a.

1924. Rhopaloteuthis Gillieroni Mayer; F. Roman, Etudes.., p. 41.

1925. Rhopaloteuthis Gillieroni Mayer; M. Lissajous, Répertoire.., p. 92.

1927. Rhopaloteuthis Gillieroni Mayer; M. Lissajous, Description.., p. 38, pl. 4,
fig. 8-11.

1953. Belemmnites gillieroni Mayer; S. Z. Rozydki, Gorny dogger..., p. 326.
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Material. — 30 rostra with the alveolar part broken off, also
numerous fragments. Preservation not very good, the surface of rostra
coarse and cracked.

Description. — External morphology (pl. XXVI, fig. 1-5). Rostra of
moderate size, irregularly, slantingly club-like in shape. Rostral length
ranging from 19.5 to 35 mm, the lateral diameters measured at the end

Fig. 26. — Rhopaloteuthis gillieroni (Mayer), adult rostrum cut through the plane
of symmetry, showing three growth stages.

of the dorsal furrow are 3.5 to 10 mm long. Proximally the rostra taper
slightly, distally they gradually widen out to 1/3-1/4 of distance from
the apex. The dorsal furrow short, proximally deep, shallowing towards
the apex. Its length does not exceed 1/4 that of the rostrum. Lateral
lines of varying length run along the side walls, stretching to. the
maximum width of the rostrum. Transverse section is quadrate across
the proximal part, medially ovate, with longer lateral diameter, across
the distal part ovate or circular. Ventral wall often depressed, the
dorsal rounded. The apical part tapers rapidly to form a pointed apex
which is often asymmetric, deviated to the dorsal side, sometimes
rounded, with a mucro. Young rostra are slender, elongate, the older
ones thicker and asymmetric. The table of measurements covers the
rostra with a dorsal furrow which is indispensable in calculating the
growth index. The dimensions of rostra are given in table 38.

The distance between the end of the furrow and the apex, as well
as the dimensions of both diameters increase with individual age. The
growth index decreases with age from 4 to 2.3. '

Internal morphology (pl. XXVI, fig. 6-7). Minute growth lines, more
distinct at certain spaces, are seen in thin longitudinal and transverse
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Table 38
Dimensions of rostra of Rhnpaloteuthis gillieroni (in mm)
Diameter at end of furrow | pigtance from end of
Z. Pal. U.W. o7 PTEY furrow to the apex Growth index
No. Bj. —= - | Coa
a b | c
546 4.8 5.0 19.0 4.0
547 5.0 5.5 20.2 4.0
548 5.6 5.0 17.0 3.0
549 6.2 7.0 17.5 2.1
550 6.8 6.8 | 24.2 3.0
551 7.0 7.0 15.2 2.1
552 | 7.0 7.0 21.0 3.0
553 7.8 7.5 17.0 2.1
554 8.0 8.0 18.5 2.3
555 8.2 8.0 28.0 3.4
556 8.2 8.2 21.0 2.5
557 8.5 8.8 26.2 31
558 : 8.6 8.0 25.0 2.9
559 8.8 8.2 ' 22.0 2.5
560 9.8 8.6 ' 23.0 2.3
Table 39
Characteristics of the ontogeny of Rhopaloteuthis gillieroni
Diameter of rostrum
at end of furrow
Growth e Characters of rostrum
stages d-s | d-v
mm_ ‘mm B B o
Strongly elongated, conical, pointed;
Nepionic 3.5-6.5 4.5-6.8 df)rsal furrow narrow, shgrt, deep; lateral
lines as broad depressions; transverse
| section circular.

l Less elongated, scmewhat thicker; dorsal
furrow as in previous stage; lateral lines
narrower, deeper; transverse section

Neanijc 6.6-7.5 6.9-75 | laterally expanded, with ventral wall
somewhat depressed; apical part short
with asymmetric apex, deviated to the
dorsal side.

Strongly thickened; increase in thickness
. and width greater than that in length;

Epheblct 7.6-10.0 7.6-9.0 transverse section, lateral lines and dorsal

gerontic furrow unchanged; apical part short,

thick, rounded, often mucronate.
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sections. Proximally the apical line is medially placed, distally it
deviates towards the dorsal side. Changes in the shape of the various
parts of rostrum may be observed in the transverse sections. Across the
proximal part the section is guadrate in outline, with rounded corners,
distally it becomes laterally elongated, the dorsal wall being gently
convex, the ventral depressed. The distal part is ovate or subcircular in
the transverse section. Beneath the dorsal furrow the growth lines are
distinctly incised. Distally this incision disappears. Beneath the lateral
lines the growth lines are slightly corrugated.

Ontcgeny (fig. 26). — The youngest growth stages differ from the
older in different shape, increase of thickness and width in comparison
with length, and character of the apical part. Three growth stages —
nepionic, neanic and ephebic-gerontic — may be distinguished. Their
characteristics are given in table 39.

Variability. — Rostra of this species, of approximately the same
individual age, are subject to distinct variations, expressed in certain
oscillations of dimensions of the lateral and dorso-ventral diameters in
relation to length, by a different ocutline of the transverse section, and
by the apex being either pointed or rounded. Some rostra do not show
any depression of the ventral wall; the apex may be perfectly circular
or slightly pointed.

Remarks. — The Polish specimens agree with those described by
Mayer (1886). The specimens at Mayer’s disposal were from the Callovian
of Switzerland. Roman (Riche & Roman, 1921, p. 168; 1924, p. 41)
characterizes this species as being subject to strong wvariations; in his
opinion, the more elongate and slender specimens are more strongly
depressed and, vice versa, the shorter, thicker ones, do not display
strong depression. Mayer (1866) regarded the furrow to be ventral, the
present writer agrees, however, with Roman (I. ¢.) that the furrow is
placed dorsally.

Occurrence. — The Bathonian and Callovian of Germany, France,
Switzerland. In Poland — the Bathonian of Trzebionka (distr. Chrza-
néw) and the Lower Callovian of Ogrodzieniec (distr. Zawiercie).

Genus Pseudobelus Blainville, 1827

Pseudobelus coquandus (d’Orbigny, 1842)
(pl. 1V, fig. 1-5)

1842. Belemnites Coquandus d’Orbigny; A. d’Orbigny, Paléontologie.., p. 130,
pl. 21, fig. 11-18.

1871. Belemnites Coquandus d’Orbigny; E. Dumortier, Sur quelques gisements...,
p. 23, pl. 2, fig. 25, 26, non fig. 21-24,

1920. Hibolites coquandus d’Orbigny; E. v, Biilow-Trummer, Fossilium Catalogus,
p. 138.

7 Acta Palaeontologica
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1922. Pseudobelus Coquandus d'Orbigny; A. Naef, Die fossilen Tintenfische,
. 258,

1925. Igseudobelus Coquandus d’Orbigny; M. Lissajous, Répertoire.., p. 75.

1953. Pseudobelus coquandi d’Orbigny; S. Z. Rozycki, Gorny dogger.., p. 325.

Material. — 16 rostra with considerable proximal parts broken off;
also several smaller fragments; phragmocones unknown.

Description. — External morphology (pl. IV, fig 1-3). Rostra of rather
small size, club-like or obliquely club-like in shape. Some of them more
or less expanded at 1/5 distance from the apex, proximally tapering,
most frequently rather strongly compressed. Rostrum walls smooth,
rounded or with rounded edges. Dorsal wall narrower, the ventral
expanded. Distinct double lateral lines run along the side walls,
stretching nearly to the apex, or disappearing at maximum rostral width.
These lines are somewhat nearer to the dorsal side, distally they curve
in the dorsal direction following the outline of the rostrum. Transverse
section ovate, with longer dorso-ventral diameter, subquadrate or
pyriform with broader ventral wall. Apical part more or less short,
asymmetric, deviating from the rostral axis towards the dorsal side. The
apex provided with a mucro, sometimes as an elongated spine, or as
a wart. No dorsal or ventral furrows. The dimensions of rostra are
given in table 40.

Table 40
Dimensions of rostra of Pseudobelus coquandus (in mm)

Maximum diameter

Z. Pal. UW. ——— = | Compression index
No. Bj. __ 4= | 4w b:a
| a | b
747 ' 2.6 2.8 ' 1.1
748 2.0 | 2.2 1.1
749 : 2.0 2.2 1.1
750 3.0 4.0 1.3
751 | 3.0 4.2 1.4
752 | 3.6 4.6 1.3
753 4.0 4.5 | 1.1
754 3.7 4.5 1.2
755 3.5 4.8 1.2
756 3.5 4.5 1.3
757 4.0 5.0 1.2
758 - 3.8 5.0 1.3
759 3.5 5.0 1.3
760 4.1 5.4 1.3
761 4.2 5.8 | 1.3

762 , 6.5 7.5 , 1.2

The compression index, illustrating the greater dorsal diameter ratio
to the smaller ventral diameter ratio, increases with age, hence the older
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specimens are more depressed than the younger. Certain deviations in
the correlation of compression with individual age are due to individual
variations.

Internal morphology (pl. IV, fig. 4-5). Numerous minute growth
lines, more distinct in certain spaces, are observable in thin longitudinal
and transverse sections. The apical line is thick, conspicuous, situated
in the rostral axis. Medially the growth lines are parallel and symmetrical
in relation to the apical line. The more outer growth lines have an
asymmetric course, the ventral differing from the dorsal. This asymmetry
which is most distinct in the distal part of rostrum, has most likely
been caused by the differences in rate of growth between the ventral
and dorsal parts. On the ventral side the growth layers are more strongly
curved exteriorly, resulting in a slight deviation of the apex into an
opposite direction. The curves of the growth layers, observable in
transverse sections beneath the course of the lateral lines, are stronger
in the outer parts of the rostrum. On the lateral sides these layers are
densely arranged, while ventrally and dorsally they are widely spaced.

Table 41
Characteristics of the ontogeny of Pseudobelus coquandus

Maximum diameter

Growth stages |  g-s | d-v Characters of rostrum

| mm [ mm

Elongated, slender, maximum width at
midlength or just behind it; lateral lines
median in the proximal part, but behind
| the maximum width curving in the dorsal
Nepionic 2.0-3.5 2.2-4.5 direction similary as the rostrum; trans-

verse section circular or ovate, with
| longer dorso-ventral diameter; apical part
! more or less elongated, provided with an
| elongated mucro.

| Less slender, thicker; lateral lines more

strongly incised; transverse section ovate

| ‘ [ or pyriform, with broader ventral wall,

Neanic | 3.6-4.5 4.6-5.5 i along the course of the lateral lines

| | strongly constricted; apical part relati-

| vely shorter, thicker, apex often bearing
| @ mucronate wart.

Short, thick, with stronger asymmetry
‘ \ of the apex; lateral lines somewhat less
Ephebic- incised; transverse section subquadrate
gerontic L6-6:0 5.6-7.5 with faintly indicated incisions at the
lateral lines; the apical part short, bearing

| a small mucronate wart.
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The outline of the transverse section is not uniform over the whole
of the rostral length; across the proximal part it may be ovate, pyriform
or circular, medially subquadrate, distally most commonly either ovate
or circular.

Ontogeny. — Rostral shape, transverse section and the apical part
change in the ontogeny. On these changes three main growth stages may
be distinguished: nepionic, neanic and ephebic-gerontic. Their charac-
teristics are given in table 41.

Variability. — In specimens of Pseudobelus coquandus (d'Orbigny)
of approximately the same individual age, certain variations affect the
apical part which may either be elongated and more slender or shorter
and thicker, provided with a mucro in the form of a spine or of a wart.

Remarks. — The Polish specimens agree with the description and
figures of forms from France (d’Orbigny, 1842, p. 130, pl. 21, fig. 11-18).
All the younger authors agree in the assignment of this species to the
genus Pseudobelus. The present writer thinks that it may reasonably be
referred to the subfamily Duvaliinae on such specific characters as
rostral asymmetry, the varying shape of transverse section (ovate or
irregularly pyrifoom and quadrate), the presence of mucro, and the
deviation of the apex from the axis.

Occurrence. — The Callovian and Oxfordian of Germany, France,
Switzerland, Algeria. In Poland — the Callovian and Lower Oxfordian of
the vicinity of Ogrodzieniec (distr. Zawiercie), Regulice, Ractawice (distr.
Krzeszowice) and Balin (distr. Chrzanéw).

Palaeozoological Laboratory

of the Warsaw University
Warszawa, October 1960
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BELEMNITY Z JURY POLSKI
Streszczenie
WSTEP

W pracy niniejszej zostaly przeprowadzone badania nad belemnitami ze
srodkowe] i gornej jury pasma krakowsko-czestochowskiego oraz pin.-wschodniego
obrzezenia Gor Swietokrzyskich. Material do badan zostal zebrany przez autorke
w latach 1954-58, a takze wykorzystano zbiory Dra E. Panowa.

Zgromadzeny material obejmuje dziesigtki tysiecy okazéw, lecz jest malo
zroznicowany pod wzgledem gatunkowym. Najbogatsze zbiory pochedza ze $Srod-
kowego i gornego keloweju i z nizszych pozioméw oksfordu jury krakowsko-cze-
stochowskiej.

Dotychezasowe dane o belemnitach z jury Polski sg bardzo ograniczone.
Pierwsze opisy znajdujg sie w pracy Altha (1875), Puscha (1830-37), Bronna
(1851-52), Zeuschnera (1859, 1864, 1869), Neumayra (1871, 1873). Rézycki (1953)
daje liste 18 gatunkow z jury krakowsko-czestochowskiej.

Autorka opisata 29 gatunkéw, nalezacych do 12 rodzajéow i 4 podrodzin,
w tym 1 gatunek nowy — Belemnopsis semigarcuatus n. sp.

CHARAKTERYSTYKA UTWOROW JURAJSKICH PASMA KRAKOWSKO-
CZESTOCHOWSKIEGO 1 PLN.-WSCHODNIEGO OBRZEZENIA GOR SWIETOKRZYSKICH

W jurze krakowsko-czestochowskiej mozina wyrézni¢, wedlug Rozyckiego
(1953), dwa regiony: 1) pdlnoeny, o wyrdwnanym urzezbieniu podloza i pewnej
stalo$ci typu petrograficznego osaddéw, oraz 2) poludniowy, o bardziej urozmaico-
nym urzezbieniu, nie wykazujgcym statosci typu petrograficznego.

W regionie pélnocnym baton jest reprezentowany przez ciemnoszare ily ze
sferosyderytami, oraz brunatne, piaszczyste gliny z oolitami. Kelowej reprezentujg
wapienie brunatne, margle glaukonitowe; w gornych mpoziomach keloweju wy-
stepuje warstwa bulasta, a nad nig — stromatolitowa. Dywez charakteryzujg margle
i wapienie margliste; niekiedy dywezu brak i wystepuje luka stratygraficzna.
Goérny poziom newizu stanowig wapienie margliste okruchowe, przykryte wa-
pieniami plytowymi, ktore dominuja w argowie.

W regionie potudniowym <zeste sg slady rozmycia, luki stratygraficzne, brak
warstwy bulastej i stromatolitowej, a nawet oolitu. Czeste sg tu natomiast ily
rudonos$ne, a takze w roznych poziomach osady detrytyczne. Margle rézowe i szaro-

-oliwkowe pojawiajg sie w gérnym dywezie, a nad nimi znana z Ogrodzienca
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(pow. zawiercianski) warstwa stromatolitowa, wyjatkowo tu reprezentowana.
Newiz charakteryzuja osady marglisto-lupkowe, lezgce na przemian ze scyfio-
wymi. Wapienie ptytowe i w tym regionie maleza -do argowu (fig. 1, 2).

Na pin.-wschodnim obrzezeniu GoOr Swietokrzyskich osady jurajskie sg
odmienne od osadow w pasmie krakowsko-czestochowskim. W bajosie tworza
sie osady ilasto-lupkowe, czarne, pirytowe, $wiadczace o nieglebokim i Zle prze-
wietrzanym morzu (Pozaryski, 1953). W keloweju nastepuje zmiana osadu z terry-
genicznego na zoogeniczny i chemiczny. Fauna sklada sie glownie z glowonogow,
ramienionogéw, malzoéw 1 szkartupni. Czeste sg osady piaskow bialych, zoéitych,
zelazistych, niekiedy z wkladkami spongiolitow, a takie waplienie piaszczyste
i krynoidowe. Osady te odpowiadajg morzu otwartemu. Wyzsze poziomy jurajskie
charakteryzuje facja scyfiowo-krzemienista, wyzej zas — oolitowa. W oksfordzie,
obok poziomu kordatowego, wyksztalconego w postaci wapieni marglistych, po-
jawiajg sie utwory rafowe skladajace sie glownie z gabek. W rauraku panuje
facja rafowa z koralami i stromatoporami. Czeste sg wapicnie poprzerastane
krzemieniami. Astart reprezentujag wapienie drobnopylaste i facja oolitowa.
W kimerydzie wazrasta dolomityzacja osadéw, w gérnych poziomach zanikaja
oclity. czeste sa margle ilaste z lawicami ostryg 4 terebratul. Najwyzszych po-
zioméw jury brak (fig. 3).

MATERIAL

Z batonskich 6w rudono$nych zebrano ponad 500 okazéw Megateuthis gi-
ganteus (Schlotheim) w Kamienicy Polskiej, ponad 200 okazéw Hibolites beyrichi
(Oppel) w Leeczycy, 50 okazow Hibolites wiirttembergicus (Oppel) w Trzebionce,
oraz po kilka do kilkudziesieciu okazow Belemnopsis fusiformis (Parkinson),
B. subhastatus (Zieten), B. latesulcatus (d’Orbigny), B. parallelus parallelus (Phil-
lips),Rhopaloteuthis gillieroni (Mayer), Gastrobelus ventroplanus (Voltz), Brachy-
belus breviformis (Voltz), Rhabdobelus exilis (d’Orbigny) i Rh. parvus (Hartmann),
Belemnitom towarzyszg wszedzie amonity, brachiopody, §limaki, malze oraz w ma-
lych ilosciach jezowce i cztony liliowcodw.

Najwiecej materialu zebrano z keloweju, gdyz wokolo 10 tysiecy okazdw.
Frzewazaja takie gatunki, jak Hibolites hastatus (Blainville), Belemnopsis late-
sulcatus, B. subhastatus, B. canaliculatus (Schlotheim) oraz rzadziej spotykane,
jak B. parallelus germanicus (Roemer), (ok. 30 okazéw), czy Hastites privatensis
(Mayer), (10 okazow). W gérnym keloweju wystepujg Hibolites girardoti (Loriol)
i Belemmnopsis semiarcuatus n. sp. Najlepiej zachowane rostra pochodza z itéw
ornatowych Regulic i z warstw glaukonitowych okolic Ogrodzienca. Kamienio-
lom we Wrzosowej, przepelniony faung glowonogéw (fig. 4), dostarczyt okoto
4 tysiecy okazow, nalezgcych do gatunkéw znanych z innych miejsc. Niewielka
jednak ilo$¢ materialu nadawata sie do szezegdlowych badan, gdyz wigkszosé
byta przezarta tlenkami zelaza, pokruszona i zniszezona. W osadach ilastych ke-
loweju zostaly zebrane okazy Rhopaloteuthis bzoviensis (Zeuschner) i Rh. majeri
(Alth), (ok. 100 okazéw w Regulicach, Ogrodziencu i Balinie), oraz okolo 30
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rostrow Duvalia disputabilis (Neumayr) i 2 rostra Rh. spissus (Gillieron) w Ba-
linje. Okolo 15 rostrow Dicoelites meyrati (Ooster) 1 2 rostra Rh. sauvanqusus
(d'Orbigny) znaleziono w Wyszmontowie (pow. opatowski). Zbite krystaliczne wa-
pienie z Woli Morawickiej (pow. kielecki) sg bardzo ubogie w belemnity. Zebrano
stamtad 3 rostra Rh. argovianus (Mayer) oraz kilka innych, znanych z jury
krakowsko-czestochowskiej, Wyzsze poziomy oksfordu sa ubogie w belemnity;
spotyka sie czasem znane juz gatunki.

METODY BADAN I TERMINOLOGIA

Przy opisie gatunkéw i badaniach nad ontogenezg brano pod uwage naste-
pujace cechy: ksztalt rostrum, jego diugo$é, szeroko$é i grubo$é; wyksztalcenie
odcinka korrcowego; bruzdy alweolarne (wentralng i dorsalng), z uwzglednieniem
ich dlugosci, charakteru brzegéw, glebokoéci i stopnia splaszezenia koncowego;
bruzdy apikalne; linie boczne; kat alweoli i jej glebokos$é¢; linie apikalng; prze-
kréj poprzeczny; wskazniki wzrostu i wskazniki splaszczenia. Ostatnie dwa ter-
miny — wskazniki wezrostu i splaszczenia — zostaly wprowadzone przez autorke
w badaniach nad belemnitami po raz pierwszy, pozostale zaczerpnieto z Krim-
holza (1960).

Pomiary wykonywano suwmiarkag i podawano ich warto§¢ w milimetrach
z dokladnoscig do 0,1 mm. Mierzono najmniejsza i najwiekszg szeroko$é rostrow -
(O d-s) oraz najmniejszg i najwigksza grubo$¢ (¢ d-v). Przy hadaniach ontoge-
netycznych opierano sie na zewnetrznych obserwacjach okazéw réinej wielkoscl
oraz na analizie szliféw cienkich. Procz nich, zastosowano w pewnych przy-
padkach metode odeciskéw powierzchni rostréw na blonkach filmowych. Powierz-
chnie naszlifowanego wuprzednio rostrum traktowano =z lekka kwasem solnym
w celu nadtrawienia powierzchni 1 uwydatnienia warstewek przyrostowych.
Blonke filmowg polewano acetonem i przykiadano do oplukanej wodg powierzchni
(nadtrawionej) przekroju, silnie przy tym uciskajgc. Rozpulchniona bilonka wnika
w zaglebienia powierzchni rostrum, oddajac jego strukture ze wszelkimi szczegolami.
Bionki umieszczano pomigdzy szkielkami, oklejano dookola plastrem i fotografo-
wano jak zwykle szlifyv. Przy fotografowaniu calych okazéw pockrywano ich po-
wierzchnie chlorkiem amonu. Sposdéh badania wymienionych cech i1 terminologia,
jaka sie postluzono w opisach gatunkéw, wyjasniaja podane schematy (fig. 5-11).

ZMIANY ONTOGENETYCZNE

W badaniach ontogenetycznych nad belemnitami jurajskimi wyrdzniorno
3 stadia wzrostowe: nepioniczne, neaniczne i efebiczno-gerontyczne, opierajac sie
na zmianie takich cech, jak ksztalt rostrum, jego przekroj poprzeczny 1 podtuzny,
bruzdy na powierzchni rostrum, w niektérych przypadkach giebokosé alweoli
i jej kat, wskazniki wzrostu i niekiedy wskazniki splaszczenia. NaleZy zaznaczyé,
Zze nie mozna da¢ wspdlnej charakterystyki tych stadiéw dla wszystkich gatunkow,
niekiedy bowiem stadia wzrostu majg podobny przebieg; w wiekszosci przypadkow
nalezy je rozpatrywaé¢ indywidualnie.



BELEMNOIDS FROM THE JURASSIC OF POLAND 209

PRZEZYCIOWE ZNIEKSZTALCENIA ROSTROW

Najczescie] spotyka sie anormalne zgrubienia rostréow w roznych ich czeseciach,
guzowate narosla, wygiecia kolankowe, skrecenia osi, rozdwojenie konca, mniej
lub bardziej silne zgniecenia. Kabanow (1959) wysuwa przyvpuszczenie, ze za zycia
zwierzecia rostra belemnitow byly elastyczne i przypominaly skiadem chrzastke.
Autorka pracy nie zgadza sie.z Kabanowem, wysuwajgc odpowiednie przeciw-

argumenty.

ZNISZCZENIA ROSTROW

Czeste sy przypadki zniszczen rostréw przez organizmy zerujgce na dnie.
Powierachnie rostréw pokryte sa licznymi drobnymi, calobrzegimi otworkami,
ktére mogg mie¢ zarys okragly lub wydluzony, a takze kanalikami drazacymi
w gigb rostrum. Zniszczenia te spowodowane zostaly prawdopodobnie przez Anne-
lida z grupy Polychaeta. Czesto spotyka sie organizmy osiadle na rostrach,
sg to serpule, a takze otwornice (Serpula limax, Bullopora rostrata).

ROZPRZESTRZENIENIE GEOGRAFICZNE BELEMMITOW

Niektére gatunki opisane z Polski majg bardzo szerokie rozprzestrzenienie
geograficzne, inne majy ograniczony zasieg wystgpowania; np. Hibolites girardoti
(Loriol) znany jest jedynie z Francji, Szwajcarii i Polski., W Polsce wystepuje
kilka gatunkéw endemicznych, np. Rhopaloteuthis majeri (Alth), Duvalia disputa-
bilis (Neumayr), Dicoelites woageni (Neumayr) i nowy gatunek Belemnopsis semiar-
cuatus. Podczas wielkiej transgresji $rodkowo-jurajskiej morze zalalo tereny
srodkowej i zachodniej Europy, wskutek czego fauna belemnitewa tych regiondéw
swobodnie przemieszczala sie i mieszata. Po wkroczeniu morza na wschodnie i po-
ludniowe tereny nastagpila swobodna cyrkulacja i1 przewedrowywanie fauny na
nowo zdobyte przez morze obszary. Niektore gatunki wiasciwe faunie alpejskiej
czy borealnej mogly przeniknaé wéwcezas na tereny poprzednio oddzielone bariera-
mi lgdowymi. Do gatunkoéw alpejskich znanych w Polsce nalezy Dicoelites
meyrati (Coster), (por. tabela 1).

KLUCZ ANALITYCZNY OPISANYCH BELEMNITIDAE

I. Rostrum stozkowate, bruzd alweclarnych brak, czesto wystepujg bruzdy apikal-
ne mniej lub bardziej wyrazne, czasem wystepujg pojedyncze linie boczne ...
podrodzina Passaloteuthinae

A. Rostrum krétkie, o tepym koncu
1. Brak bruzd apikalnych i alweolarnych, linie boczne wystepujg, $cianka
wentralna splaszczona . . .. rodzaj Gastrobelus
a) Linie boczne zblizone do wentralnej sc1ank1 rostrum w jego czesci

prcksymalne], ponizej biegng po $rodku Scianek

L. G. ventroplanus (Voltz); pl. V, fig. 1-6.
2. Czasem wystepuJe aplkalna bruzda po stronie wentralnej, linii bocz-
nych brak, $cianka wentralna nie splaszczona, rodzaj Dactyloteuthis
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a) Scilanki boczne waskie, czesto z szerokim wglebieniem po érodku
D. irregularis (Schlotheim); pl. VI, fig. 4.

B. Rostrum krobkle 0 osrtrym koncu, bez bruzd apikalnych

1. Alweola gleboka, przekrdj poprzeczny czworokgtny, rodzaj Brachybelus
a) Scianki boczne szerokie, koniec asymetryczny
B. breviformis (VOlltZ), pl IV ng 12

C. Rostrum mniej lub bardziej wydiuzone, z bruzdami apikalnymi

I1.

1. Alweola gleboka, przekroj poprzeczny owalny, rodzaj Megateuthis

a) 2 pary bruzd apikalnych: dorso- i wentrolateralne, oraz pojedyncza
bruzda wentralna, rzadziej dorsalna

M. giganteus (Schloteim); fig. 12; pl. VII-VIIL

Rostrum maczugowate, bruzd apikalnych brak, niekiedy wystepuje slaba

bruzda wentralna, istnieja podwojne linie boczne, przekrdj poprzeczny czworo-
katny, rostrum symetryczne, nie splaszczone bocznie, podrodzina Hastitinae

IIL

1. Rostrum s$rednich rozmiaréw, linie boczne stabo zaglebione, rodzaj Hastites
a) Przekréj poprzeczny w cze$ci proksymalnej czworokatny, w Srodkowe]

i koncowej okragly . . . . . . H. privatensis (Mayer); pl. IIL
2. Rostrum krotkie, linie boczne silnie zaglebione, przekréj poprzeczny
czworokatny . . . . . . rodzaj Rhabdobelus

a) Rostrum zgrubiale, llnlle boczne leza po $rodku scianek . L
. P . R. parvus (Hartmann); pl. IV, fig 9-11.
b) Rostrum waskie, wydiuzone, linie boczne lezg blizej $cianki dorsal-
nej . . . . . . . . . R.exilis (d Orbigny); pl. 1V, fig. 8.

Rostrum skosnie maczugowate, asymetryczne, splaszczone bocznie, $rednich

rozmiarow, wyrazna bruzda dorsalna przy brzegu alweolarnym, linie boczne
podwojne, koniec tepy lub zaostrzony, czesto mukronowaty

1.

. . . FE podrodzina Duva.hmae
Koniec tepy, splaszezenie boczne mniej lub ba;rd71e3 silne, przekrd] poprzecz-
ny owalny lub nieregularny . . . . rodzaj Duwulia
a) Scianki boczne réwnolegle, przekrOJ poprzeczny owalny, o dluzszej éred-
nicy dorso-wentralnej . . D. disputabilis (Neumayr); fig. 25, pl. XXV.
Koniec mniej lub bardziej zaostrzony, splaszozenie boczne stabe, przekrédj
poprzeczny okragly, owalny lub nieregularny . . rodzaj Rhopaloteuthis
A. Rostrum zgrubiale, alweola gleboka, koniec mniej lub bardziej za-
okraglony.
a) Bruzda dluga, szeroka, $cianka wentralna zaokraglona, R. majeri (Alth).
b) Bruzda niezbyt diuga, waska, $Scianka wentralna zaokraglona .
. R. spissus (Gillieron); pl. IV, fig. 6- 7
cj Bruzda krotka szaroka $cianka wentralna splaszczona .
R. gillieroni (Mayer); fig. 26, pl. XXVI

B. Rmtrum nie zgrubLade alweola nie gleboka, koniec mniej lub bardziej

ostry.
a) Bruzda niezbyt waska, nie sigga do polowy dlugosci rostrum, alweola
plytka L R. bzoviensis (Zeuchner).

b) Bruzda waska, siega do polowy dlugosci rostrum, alweola pilytka
L R. argovianus (Mayer); pl. VI, fig. 1-3.
¢) Bruzda niezbyt waska, siega do porowy dlugosci rostrum, alweola
niezbyt piytka . . . . R. sauvancusus (d’Orbigny); pl. VI, fig. 7-9.

3. Rostrum silnie zgrubiatle w czeSci dystalnej, znacznie splaszczone bocznie

rodezaj Pseudobelus
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a) Koniec mukronowaty, asymetryczny
P. coquandus (d’Orbigny); pl. VI, fig. 1-5.

IV. Rostrum cylindryczne, wrzecionowate lub stozkowe, bez bruzd apikalnych,
z bruzdami alweolarnymi, linie boczne stabo rozwiniete lub brak .

1.

podrodzina Belemnopsmae
Rostrum cylmdryczvne splaszozone dorso«wentralme bruzda wentralna diuga,
siega prawie do koneca, linie boczne stabo zaznaczone, rodzaj Belemnopsis
A. Rostrum $rednich rozmiardw, silnie splaszczone dorso-wentralnie, $cianki
rownolegle.
a) Bruzda wentralna szeroka, B. canaliculatus (Schlotheim); fig. 13, pl. IX.
b) Bruzda wentralna waska
B. parallelus germanicus (Romer); fig. 17, pl. XIV.
B. Rostrum wydluzone, scianki boczne w czeSci proksymalnej zblizone do
siebie. :
a) Bruzda wentralna szercka i dtuga, przekroj poprzeczny silnie splaszezo-
ly dorso-wentralnie
B. latesulcatus (d'Orbigny); fig. 14; pl. XI; XII; fig. 1; XIII, fig. 8-9.
b) Bruzda wentralna waska 1 diuga, przekrdj poprzeczny splaszczony
dorso-wentralnie, B. parallelus parallelus (Phillips); fig. 16, pl. V, fig. 7.
¢) Bruzda diuga, $redniej szerckosci, spiaszczenie dorso-wentralne nie-
zbyt duze . . . . . . . . B. fusiformis (Parkinson); pl. X.
d) Bruzda diuga, $redniej szeroko$ci, w ozesci proksymalne) rostrum
stabo splaszczone bocznie, w cze$ci tylnej stabo splaszezone dorso-
wentralnie
B. subhastatus (Zieten); fig. 15; pl. XII, fig. 2; pl. XIII, fig. 1-7.
C. Rostrum niewielkich rozmiaréw, $cianka wentralna itukowato wygigta
L. B. semiarcuatus n. sp.; fig. 18-19, pl. XV.
Restrum wrzecionowate, bruzda wentralna krotka, linie boczne wyrazine,
przekrédj poprzeczny okraggly lub owalny . . . . . . rodzaj Hibolites
A. Rostrum =z bruzdag wentralng, rozszenzajgcg sie przy koncu przebiegu;
przekréj poprzeczny w czesci proksymalnej splaszczony bocznie, w ozescl
tylnej — dorso-wentralnie.
a) Rostrum duzych rozmiaréw, rozszerzone mniej lub bardzie] w odle-
glosci ok, 1/4 od konca, bruzda wentralna szeroka ,siega ponizej poto-
wy rostrum . R . H. hastatus (Blainville); pl. XVI-XVIII.
b) Rostrum duzych rozmiardéw, smukle, silnie wydluzone, stabo rozszerzo-
ne w polowie dlugosci, bruzda waska
H. beyrichi (Oppel); fig. 21-22; pl. XX; XXI, fig. 1-4.
¢) Rostrum $rednich rozmiaréw, silnie rozszerzone w poblizu konca,
bruzda diuga i szeroka, H. semihastatus (Blainville); fig. 20, pl. XIX.
B. Rostrum z bruzdag weniralng zwezajgca sie przy koncu przebiegu, prze-
kréj poprzeczny w cze$ci proksymalnej mniej lub bardziej okragly.
a) Rostrum duzych rozmiaréw, slabo rozszerzone w polowie dlugosci
.H. girardoti (Loniol); pl. XXIIIL
b) Rostrum mew1elkLch rozmiaroéw, rozszerzone w poblizu konca .
H. wiirttembergicus (Oppel); fig. 23; pl. XXI, fig. 5; XXII
Rostrum stozkowate, wydluzone, splaszczone bccznie, dwie bruzdy alweolar-
ne L rodzaj Dicoelites
a) Koniec ostry odchylany od osi, D. meyrati- (Ooster); fig. 24, pl. XXIV
b) Koniec stabo zaostrzony, nie odchyla isie od osi
D. waageni (Neumayr); pl. VI, fig. 5-6.
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CHARAKTERYSTYKA GATUNKOW

Hastites privatensis (Mayer, 1866)
(pl. ITI)

Rostra ksztattu wrzecionowatego o najwiekszym rozszerzeniu w odleglodei
ok. 1/3 od konca. Odcinek koncowy krotki, mniej lub bardziej ostro zakonczony,
czasem z lekka zaokraglony, z mukronem. Linie boczne podwdjne, siegajace do
konca rostrum. Przekrd) poprzeczny zaokraglony lub czworokatny. Bruzd alweolar-
nych wczy apikalnych brak. Najwieksze $rednice d-s wahaja sie w granicach
7,0-11,4 mm, najwieksze Srednice d-s — 7,0-12,4 mm.

Gatunek ten znany jest z keloweju i oksfordu Niemiec i Francji. W Polsce
zostal znaleziony w gérnym keloweju Balina (pow. chrzanowski),

Rhabdobelus parvus (Hartmann, in Quenstedt, 1858)
(pl. 1V, fig. 9-11)

Rostra niewdelkich rozmiarow, ksztattu nrieregularnego, nieco rozszerzone
w koncowej czesci. Odcinek koncowy krétki, asymetryczny, odchylony od osi ku
stronie dorsalnej. Scianki boczne nieco szersze, niz wentralna i dorsalna, 1 1gczg
sie z mnimi pod katem prostym. Przekrdj poprzeczny czworokatny. Linie boczne
glebokie, czasem podwojne. Na koncu widoczna mata brodawka mukronowata.

Gatunek ten znany jest z liasu gérnego Niemiec. W Polsce byl znaleziony
w batonie Trzebionki (pow. chrzanowski),

Rhabdobelus exilis (d’Orbigny, 1842)
pl. 1V, fig. 8)

Rostrum niewielkich rozmiaréw, silnie wydluzone, o ostrym koncu. Przekrdj
poprzeczny gruszkowaty, o szerszej $ciance wentralnej. Linie boczne lezg wzdiuz
plaszczyzn dorso-lateralnych; sg one gleboko weciete, pojedyncze w czesei pro-
ksymalnej, podwojne, szerokie w czesci dystalnej. Linie te silnie zblizajg sie dn
siebie przy brzegu dorsalnym rostrum, wskutek czego scianka dorsalna jest bardzo
waska, wentralna za$§ szeroka. Po stronie wentralnej i dorsalnej widoczne s3
bardzo delikatne bruzdki. ’

Gatunek ten wystepuje w goérnym iliasie i batonie Niemiec, Francji, Szwaj-
carii, Zwigzku Radzieckiego i krajow azjatyckich. W Polsce znany jest z liasu pod-
halanskiego (Siemiradzki, 1923) oraz z batonu Trzebionki (pow. chrzanowski).

Gastrobelus wventroplanus (Voltz, 1830)
(pl. V, fig. 1-6)

Resira niewielkich rozmiarow, o waskiej czesci proksymalnej, rozszerzajgce
sie ku tylowi najbardziej w odlegio$ci ok. 1/3 od konca, lekko maczugowate.
Scianka ventralna plaska, szensza niz dorsalna. Linie boczne zblizone ku stronie
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wentralnej, w czesci proksymalnej zas leza tuz za rozszerzonym wystepem kra-
wedzi wentralnej. W czesci $rodkowej rostrum dlinie te lezg centralnie. Odcinek
koncowy krotki, nabrzmialy, ostry lub slabo zaokraglony. Przekrdj poprzeczny
silnie splaszczony, o zarysie czworokatnym w czeéei proksymalnej, zmienia sig na
owalny w «czesSei Srodkowej i na okragly — w koncowej. Bruzd apikalnych czy
alweolarnych brak. Najwieksza $rednica d-s waha sie od 3,0 do 8,5 mm, zas§ d-v —
od 2,6 do 7,4 mm.

Gatunek ten znany jest z gornego liasu i dolnego keloweju Niemiec i Fran-
cji. W Polsce znaleziony byl w batonie i dolnym keloweju Trzebionki (pow. chrza-
nowski), Bleszna, Wrzosowej (pow. czestochowski), Ogrodzienca i Wlodowic (pow.

zawiercianski).

Dactyloteuthis irregularis (Schlotheim, 1820)
(pl. VI, fig. 4)

Rostra ksztaltﬁ nieregularnego stozka. Koniec tepy, ze stabym mukronem,
odchylony od osi ku stronie wentralnej. Scianka wentralna wezsza, wypukla,
dorsalna szersza i splaszczona w cze$ci proksymalnej. Scianki boczne waskie,
plaskie, szeroko$ci 4 mm w cze$ci proksymalnej. Scianki te w kierunku tylnym
zblizaja sie nieco ku sobie przy brzegu wentralnym. Alweola zajmuje ok. 2/3
diugosci rostrum. Rostrum jest mieco splaszczone dorso-wentralnie na catej diugo-
$ci. Bruzd brak.

Gatunek ten znany jest z liasu i dolnego doggeru Niemiec, Francji, Anglii
i Zwigzku Radzieckiego, oraz z liasu Szwajcarii. W Polsce zostal znaleziony
w liasie Tatr (Siemiradzki, 1923) i w dolnym keloweju Ogrodzienca (pow. za-

wiercianski).

Megateuthis giganteus (Schlotheim, 1820)
(fig. 12; pl. VII-VIID

Rostra krotkostozkowate u okazéw nepionicznych, natomiast silnie wydiuzone
(do 20 mm), wysmukle, o waskim kadie otwarcia u okazéw §tarszych. Bruzd
alweolarnych brak, bruzdy apikalne dobrze widoczne — 2 pary: dluisze dorso-
lateralne, krotsze wentro-lateralne, czasem wystepuje jeszcze bruzda apikalna pe
wentralnej i dorsalnej stronie. Przekro6j poprzeczny owalny lub gruszkowaty,
o diuzszej Srednicy dorso-wentralnej. W stadium nepionicznym przekrdj ma zarys
gruszkowaty, o szerszej Sciance wentralnej; w stadium neanicznym obie $cianki
sg jednakowo szerokie, przekrdéj ma zarys owalny; w stadium efebiczno-geron-
tycznym przekro] jest znoéw gruszkowaty, © szerszej Sciance dorsalnej. Na szlifie
podtuznym widoczna jest bezstrukturalna, pofaldowana masa, lezgca w linii api-
kalnej rostrum. Utwor ten przypomina tzw. epirostrum, znane u belemnitéow lia-
sowych. Alweola gleboka, u najmlodszych okazdéw zaimuje 1/3 dlugosci rostrum,
u dorostych glebokosé jej wzrasta do ok. 1/5. Kat alweolarny w kierunku dorso-
-wentralnym wynosi 23-28°, w kierunku bocznym 18-24°,
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Gatunek ten wystepuje w batonie Niemiec, Francji, Anglii, Szwajcarii
i Zwigzku Radzieckiego. W Polsce zosta! znaleziony réwniez w batonie Kamienicy
Polskiej (pow. <czestechowski), Rudnikach, Blanowicach (pow. zawiercianski),
w Leczycy (pow. kutnowski) i in.

Brachybelus breviformis (Voltz, 1830)
(pl. TV, fig. 12)

Rostrum stozkowate, krdtkie, ostro zakonczone. Przekroj poprzeczny zbliZony
do kwadratowego. Scianki boczne szersze, plaskie, dorsalna i wentralna wezsze,
réwniez plaskie. Bruzd na rostrum brak.

Gatunek ten wystepuje w dolnych poziomach jury brunatnej i najwyz-
szym liasie Niemiec, Francji, Anglii, Zwigzku Radzieckiego i krajow azjatyckich.
W Polsce zostal znaleziony w batonie Trzebionki (pow. chrzanowski).

Belemnopsis canaliculatus (Schlotheim, 1820)
dig. 13; pl. IX)

Rostra ksztaltu cylindryczrego, $rednich rozmiaréw, silnie splaszczone dorso-
-wentralnie, Bruzda wentralna szeroka, dluga, ostrokanciasta. Linie boczne stabo
widoczne. Okazy mlode maja ksztalt wrzecionowaty. Alweola zajmuje ok. 1/5 diu-
godei rostrum, jej kat wynosi 26-28°.

Gatunek ten znany jest z calej jury Srodkowe]j i gérnej Europy, Azji, Kaukazu,
Indij i Austréd‘ixi. W Polsce zostal znaleziony w licznych miejscowosciach jury

krakowsko-czestochowskiej 1 pin.-wschodniego obrzezenia Gor Swietokrzyskich.

Belemnopsis fusiformis (Parkinson, 1811)

el X)

Rostra ksztaltu prawie wrzecionowatego, dtugo$é ich dochodzi do 96 mm,
najwieksza szeroko$¢ do 10 mm, gruboé¢ do 7,5 mm. Przekrdj poprzeczny w czeéci
przedniej zaokraglony, zmienia sie ku tylowi na eliptyczny. Bruzda wentralna
diuga, ¢ wostrych kantach. Linie boczne ‘stabo zaznaczone u okazéw nepionicz-
nych; z wiekiem, w miejscu linii tworzg sie niekiedy stabe kile. Odcinek koncowy
stanowi 1/2 diugosci rostrum, jest diugi i ostro zakonczony.

Gatunek ten wystepuje w batonie Niemiec, Francji, Anglii i Szwajcarii.
W Polsce zostal znaleziony w batonie Trzebionki (pow. chrzanowski).

Belemnopsis latesulcatus (d’Orbhigny, 1845)
(fig. 14; pl. XI; XI1I, fig. 1; XIII, fig. 8-9)

Rostra ksztaltu cylindrycznego, mieco zwezone w czefcl proksymalnej i sil-
nie rozszerzone w 1/3 odlegiosci od konca. Diugosé¢ ich dochcdzi do 120 mm, naj-
wieksza szerokos¢ — do 15,5 mm, grubos¢ — do 10,6 mm. Bruzda wentralna diuga,
dochedzi prawie do konca, szeroko$¢ do 4 mm. Rostra silnie sptaszczone dorso-
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-wentralnie. Odcinek koncowy stosunkowo krotki, szeroki, niekiedy zaokraglony,
z mukronem.
Gatunek ten znany jest z jury s$rodkowej Niemiec, Francji, Szwajcarii,

Anglii, Zwigzku Radzieckiego. Portugalii i Algeru. W Polsce wystepuje w calej
jurze srodkowej.

Belemnopsis subhastatus (Zieten, 1830Q)
(fig. 15; pl. XII, fig. 2; XIII, fig. 1-7)

Rostra ksztaitv cylindrycznego, silnie wydluzone, dlugo$é dochodzi do 68 mm,
najwieksza $rednica boczna wynosi 11 mm, dorso-wentralna — 9 mm. Splaszcze-
nie dorso-wentralne, niewielkie w cze&ci proksymalnej, zwieksza sie w kierunku
ku tylowi. W polowie diugosci rostra sg lekko nabrzmiale zaréwno z boku, jak i od
strony wentralnej. Odcinek koncowy diugi, ostro zakonczony. Bruzda wentralna
diuga i szeroka, o ostrych kantach. Linie boczne siggaja do polowy diugodcei
rostrum, Przekroj poprzeczny w czesci prcksymalnej lekko splaszczony bocznie,
w $rodkowej nerkowaty, w dystalnej zaokraglony. Alweola nie przekracza 1/7
diugosci rostrum. kat jer wynosi 22-23°,

Gatunek ten znany jest z batonu i keloweju Niemiec, Francji, Anglii, Serbii
i Indii. W Polsce wystepuje w tych samych poziomach licznych kamienictomow
catej jury.

Belemnopsis parallelus parallelus (Phillips, 1869)
(fig. 16; pl. V, fig. 7)

Rostra ksztattu cylindrycznego, smuktle, wydluzone, zwezone w czesci pro-
ksymalnej, rozszerzajgce sie ku tylowi do polowy dlugosci. Bruzda wentralna
waska, plytka, ostrokanciasta, konczy sie w niewielkim oddaleniu od konca. Linie
boczne stabo zaznaczone, pojedyncze, czasem podwoéjne. Przekr6) poprzeczny za-
okraglony w czeéci proksymalnej, silnie sptaszczony <dorso-wentralnie w czesci
$srcdkowej i dystalnej. Odcinek koncowy diugi, ostro zakonczony.

Gatunek ten wystepuje w lkatonie Anglii i Niemiec. W Polsce znaleziony
zostal w 'batonie Trzebionki (pow. chrzanowski).

Belemnopsis parallelus germanicus (Roemer, 1911)
(fig. 17; pl. XIV)

Rostra ksztaltu cylindrycznego, silnie splaszezone dorso-wentralnie, krotkie;
najwieksze z nich ma 53 mm dlugodci. Srednica boczna w najszerszym miejscu
wynosi 10 mm, vdorso-wen‘tralna‘ — 7,5 mm. Obie S$cianki, wentralna i dorsalna,
splaszczone, szerckie; boczne, waskie t{worzg z sasiednimi kat prawie prosty
w czesci proksymalnej. Bruzda wentralna waskas, nie sigga do konca. Linie boczne.
nieco zaglebione, dochodzg do najszerszego miejsca rostrum. QOdcinek koncowy
krotki, szeroki, zaokraglony, czasem konczy sie mukronem. Alweola zajmuje
ok. 1/7 dhugosci rostrum. kat jej wynosi ok. '22°.

8 Acta Palaeontologica
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Gatunek ten znany jest z batonu Niemiec i Francji. W Polsce wystepuje od
batonu 'do keloweju; znaleziony zostal w Trzebionce (pow. chrzanowski), kolv
Ogrodzienca (pow. zawiercianski). i we Wrzosowej (pow. czestochowski),

Belemnopsis semiarcuatus n. sp.
(fig. 18-19; pl. XV)

Rostra ksztaltu wrzecionowatego, do 39 mm dlugosci, o waskiej i diugiej
cze$ci proksymalnej, a krétkim, bulawkowatym odecinku koncowym, lukowato
wygiete od strony wentralnej. Bruzda wentralna dluga, silnie rozszerzajgca sie
ku tytowi, do 2,5 mm, konczaca sie szerokim wgtehieniem w poblizu konca. Linic
boczne diugie, wygiete, czasem podwojne. Przekrd] poprzeczny splaszczony dnrso-
wentralnie. Odcinek koncowy krétki, z wiekiem grubieje, zaokragla sie, czasem
wystepuje mukron,

Gatunek ten znany jest z gurnego keloweju w licznych miejscowosciach jury
krakowsko-czestochowskie].

Hibolites hastatus (Blainville, 1827)
(pl. XVI-XVIII)

Rostra wybitnie wrzecionowatego ksztaltu, do 210 mm dtugosei, splaszczone
bocznie w cze$ci proksymalnej, zaokrgglone lub slabo splaszczone dorso-wentral-
nie w czesci srodkowej i dystalnej. Najwieksza szeroko$¢ rostrum przypada w od-
leglo$ci ok. 1/4 od konca i wyncsi 20 mm, grubo$é w tym miejscu — 18,5 mm.
Bruzda wentralna gleboka, w czesci proksymalnej do 2 mm i weisza, splyca sie
i poszerza do 3,5 mm w czeSci koncowej, 'tj. ponizej polowy diugosci rostrum.
Linie pojedyncze, czasem podwdjne. Rostra miodych osobnikow smuklejsze, o diuz-
szej czesci koncowej. Alweola zajmuje ok. 1/6 dilugnici rostrum, jej kat wynosi
15-18°. '

Gatunek ten wystgpuje w $rodkowej i gornej jurze Europy érodkowej, Portu-
galil, Anglii, Hiszpanii, Algieru, Kaukazu,‘ Rosji, Arabii, Indii i Madagaskaru.
W Polsee — w tych samych poziomach catej jury.

Hibolites semihastatus (Blainville, 1827)
(fig. 20; pl. XIX)

Rostra ksztaltu wrzecionowatego, do 76 mm dlugo$ci, szerckosé najwigksza
12 mm, grubos$¢ 10 mm. Bruzda wentralna waska 1 ostrokanciasta w cze$ei pro-
ksymalnej, poszerza sie 1 splyca w kierunku dystalnym, konczy sie w niewielkim
oddaleniu od konca. Linie boczne dlugie do konca, pojedyncze, czasem podwojne.
Najwieksza szerokos¢ przypada w odleglo$ci 1/3 od konca. Przekréj poprzeczny
w czeéel proksymalnej splaszczony bocznie, staje sie .owalny lub zaokragglony
w ‘czedci dystalnej. Odc_inek koncowy krétki i szeroki. Alweola zajmuje ok. 1/8
dhugosci rostrum, kat jej wynosi 18-20°.



BELEMNOIDS FROM THE JURASSIC OF POLAND 217

Gatunek ten wystepuje od goérnego batonu do dolnego oksfordu Niemiee,
Francj,i, Rosji 1 Anglil. W Polsce znany jest z calej jury krakowsko-czestochow-
skiej, z tych samych poziomow.

Hibolites beyrichi (Oppel, 1856-58)
(fig. 21-22; pl. XX, XXI, fig. 1-4)

Rostra bardzo smukle, silnie wydiuzone, ksztaltu wrzecionowatego, diugoici
de 140 mm, najwicksza szeroko$¢ do 8 mm, grubod¢ 9,5 mm. W polowie diugosci
rostrum jest nieznacznie rozszerzone. W czes$ci proksymalnej splaszczone bocznie,
na pozostalej diugosci ckragle Tub zaokragglone. Bruzda wentralna, siegajaca do
potowy 1lub nieco ponizej, jest waska, o ostrych kantach. Linie boczne diugie
prawie do konca, pojedyncze, niekiedy podwojne. Odcinek koncowy diugi, wy-
smukly, ostro zakonczony.

Gatunek ten wystepuje w patonie Niemiec, Francji i Anglii, W Polsce znany
jest z batonu (wezul) Leczycy (pow. kKutnowski), Kamienicy Polskiej (pow. czgsto-
chowski), Kierszuli, L.az (pow. zawiercianski) i in.

Hibolites wiirttembergicus (Oppel, 1856-53)
(fig. 23; pl. XXI, fig. &, XXII)

Rostra ksztattu wrzecionowatego, do 60 mm dlugosci. Najszersze miejsce
rostrum przypada w odleglosci 1/4 od konca i wynosi 7,3 mm, najwieksza grubosé
w tym miejscu 6,3 mm. Bruzda wentralna jest waska, siega ponizej polowy
rostrum, w kierunku ku tylowi bruzda zweza sie 1 splyca Kj—eszcze bardziej. Nie-
kiedy wy,ste\p‘u’ja linie boczne. Przekrdj poprzeczny owalny, o dluzszej S$rednicy
bocznej, zmienia sie na zaokraglony w kierunku ku tytowi. Przesuniecie naj-
wiekszej ‘szerokosci 1 grubosci bardziej do tytu zmienia ksztalt rostrum na
butawkowaty. Okazy miode majg ledwo widoczna bruzde wentralng w postaci
linii.

Gatunek ten znany jest z dolnego doggeru Niemiec, Francji i Anglii.
W Polsce wystepuje w ilach batonskich Trzebionki (pow. chrzanowski). '

Hibolites girardoti (Loriol, 1902)
(pl. XXIID)

Rostra wydiuzone, $rednich rozmiaréw, kszbaltu wrzecionowego. W czesci
proksymalnej lekko zwegzone, o przekroju poprzecznym okraglym; w czesei dy-
stalnej i srodkowej przekréj jest stabo splaszczony donsc-wentralnie. Najwigksza
szeroko$¢ rostrum, przypadajaca w polowie dltugosci, wynosi do 12,1 mm, naj-
wieksza grubo$¢ w tym miejscu 10,5 mm. Bruzda wentralna siega do polowy
rostrum i jest wagska juz w czesSci proksymalnej, przy czym zweia sie jeszcze
w kierunku koncowym. Linie boczne pojedyncze siegajg czesto do konca rostrum.
Odcinek koncowy diugi, ostro zakonczony.

g*
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Gatunek ten znany jest z dolnego oksfordu Szwajcarii. W Polsce wystepuje od
gornego keloweju do dolnego oksfordu we Wrzosowej, Blesznie (pow. czestochow-
ski), Ogrodziencu (pow zawiercianski) i. in.

Dicoelites meyrati (Ooster, 1857)
(fig. 24; pl. XXIV)

Rostra ksztattu stozkowatego, do 64 mm dlugosci. Najwieksza szeroko$é
wynosi 11 mm, grubo$¢ — 13 mm. Bruzda wentralna sigga prawie do konca,
dorsalna przekracza polowe dlugosci rostrum. W okolicy alwecli hruzdy te 1gczg
sie z nig waskimi ,szcze.lvin-kami_ Przekrdj poprzeczny nieco bocznie splaszczony
w cze$ci proksymalnej, a w $rodkowej i dystalnej zaokraggiony. Odcinek koncowy
ostro zakonczony i odchylony od osi ku stronie dorsalnej. Alweola zajmuje 1/3
dtugosci rostrum, a nawet jego polowe u form dorostych. Kat alweolarny wy-
nosi 19-24°.

Gatunek ten znany jest z keloweju Szwajcarii, Francji, Krymu, Kaukazu,
Indii oraz Indonezji. W Polsce zostat znaleziony w keloweju Wyszmontowa (pow.
opatowski) w Goérach Swietokrzyskich.

Dicoelites waageni (Neumayr, 1871)
(pl. VI, fig. 5-8)

Rostra ksztaltu stozkowatesgo, splaszczone bocznie na calej diugosci, koniec
symetryczny, stabo zaostrzony .Dwie bruzdy: wentralna, siegajqca do konca, dorsal-
na — poza potowe rostrum.

Gatunek ten wystepuje w Polsce w dolnym keloweju Balina (pow. chrzanow-
ski).

Duwvalia disputabilis (Neumayr, 1871)
(fig. 25; pl. XXV)

Rostra niewielkich rozmiardéw, do 38 mm dlugosci, ksztattu mniej lub bar-
dziej cylindrycznego. Wajwieksze rozszerzenie dochodzi do 7.5 mm, najwigksza
grubosé — do 9 mm. Wzdluz Scianek bocznych biegna wyraine, czesto podwojne
linie boczre, w koncowym przebiegu odchylone nieco od osi w te strone, co i od-
cinek koncowy. Bruzd brak. Przekréj' poprzeczny owalny lub gruszkowaty, o szer-
szej $ciance wentralnej.

Gatunek ten znany jest z batonu i dolnego keloweju Polski z okolic Ogro-
dzienca (pow. zawiercianski), z Paczoltowic i Regulic (pow. krzeszowicki).

Rhopaloteuthis majeri (Alth, 1875)

Rostra ksztaltu skoénie maczugowatego, do 40 mm dlugos$ci; najwieksza
$rednica w odleglosci 1/4 od konca wynosi w kierunku bocznym do 14 mm,
w dorso-wentralnym — 14 mm. Przekrdj rostrum prawie czworokatny w okolicy
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alweoli, zmienia si¢ ku tylowi na zaokraglony. Alweola giteboka, stanowi 2/3 diu-
goéci rostrum, kat jej wynosi 26-32°. Bruzda dorsalna szeroka, niekiedy szczelino-
wata, osigga 3/4 dlugosei rostrum. Linie boczne wyrazne, nieco wygiete, podob-
nie jak i rostrum. IKoniec zaokraglony, zgrubiaty, z mukronem.

Gatunek ten znany jest z dolnego oksfordu wokolic Ogrodzienca (pow. za-
wiercianski), Regulic (pow. krzeszowicki), Balina (pow. chrzanowski) oraz Racla-

wic i Paczoltowic (pow. krzeszowicki).

Rhopaloteuthis bzoviensis (Zeuschner, 1869)

Rostra ksztaltu skosnie maczugowatego, do 40 mm dlugosci, najwieksza
szeroko$¢ — 10,3 mum, grubos¢ — 11 mm, Przekréj poprzeczny owalny lub niere-
gularnie czworokatny, o szerszej $ciance wentralnej. Bruzda dorsalna krotka, waska,
czasem szczelinowata. Linie boczne pojedyncze lub podwodjne, wygiete tak jak
rostrum. W odleglosei 1/4 od konca, rostrum jest do$é silnie nabrzmiaie. Odcinek
koncowy stosunkowo krotki, zaostrzony, czesto z mukronem. Alweola zajmuje
ok. 1/6 dlugosci rostrum, jej kat wynosi ok. 30°.

Gatunek ten znany jest z dolnego oksfordu Francji i Polski. W Polsce zna-
leziono go w Bzowie, Ogrodziencu, Rodakach (pow. zawiercianski), w Balinie,
Czatkowicach, Ractawicach, Regulicach, Grdjcu i in. (pow. chrzanowski 1 krze-

szowicki).

Rhopaloteuthis argovianus (Mayer, 1863)
(pl. VI, fig. 1-3)

Rostra do 33 mm diugosci, splaszczone bocznie, ksztaltu skoénie maczugo-
watego. Najwieksza szeroko$¢ przypada w odlegloéci 1/5 od konca. Bruzda dorsalna
waska, ostrokanciasta, dochodzi do 1/2 diugos$ci rostrum. IL.inie boczne pojedyncze,
silnie zaglebione, najczescie] siegajace do polowy rostrum. Odeinek koncowy
krotki, o ostrym koncu. Scianki boczne szersze. Koniec czesto asymetryczny, odchy-
lony ku stronie dorsalnej, z mukronem.

Gatunek ten wystepuje w oksfordzie Niemiec, Francji i Szwajcarii. W Polsce
zostal znaleziony w Woli Morawickiej (pow. kielecki).

Rhopaloteuthis sauvanausus (d’Orbigny, 1842)
(pl. VI, fig. 7-9)

Rostra niewielkich rozmiardéw, do 50 mm diugosci. Waskie w czesci proksy-
malnej, rozszerzone najbardziej w odleglosci 1/4 od konca. Bruzda dorsalna do$é
gieboka, iszezelinowata. Przekrdj poprzeczny okragly lub zaokraglony. Linie
boczne wyrazne, siegajace do najwiekszej szerokosci rostrum. Alweola zajmuje
ok. 1/3 diugosci rostrum, kat jej wynosi 20°.

Gatunek ten znany jest z dolnego oksfordu Niemiec, Francji, Szwajcarii,
Portugalii, Algieru, Indii i Madagaskaru. W Polsce wystegpuje w gornym Kke-
loweju Wyszmontowa (pow. opatowskd).
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Rhopaloteuthis spissus (Gillieron, 1873)
(pl. 1V, fig. 6-7)

Rostra ksztaltu maczugowatego, z lekkg asymetria odcinka koncowego,
lekko splaszezone bocznie, zwezone mnieco w okolicy alweoli. Najwieksze roz-
szerzenie przypada w 1/3 odleglosci od konca, Scianki boczne szersze. Linie
boczne szeroki, siegaja niekiedy do konca. Bruzda dorsalna waska, krotka, lub
siggajgca do potowy dilugosci rostrum. Koniec zaokraglony, odchylony ku stronie
dorsalnej, czasem mukronowaty. Alweola zajmuje ok. 1/4 diugosci rostrum, 7jej
kat wynosi ok. 20°.

Gatunek ten znany jest z dolnego oksfordu Szwajcarii. W Polsce zostal

znaleziony w Balinie (pow. chrzanowski).

Rhopaloteuthis gillieroni (Mayer, 1866)
(fig. 26; pl. XXVI)

Rostra nieduze, do 35 mum diugosci, ksztaltu nieregularnego, sko$nie maczugo-
watego. Najwieksze $rednice wynosza ok. 10 mm. Rostra sg nieco zwezone w czeécl
proksymalnej, poszerzajg sie w odleglo$ei 1/4 od konca. Bruzda dorsalna krétka,
gleboka. Linie boczne glebokie, sigegajg do miejsca najwiekszej szerokosci rostrum.
Przekréj poprzeczny w czesSci proksymalnej czworokatny, w Srodkowej owalny,
o diuzszej érednicy bocznej, w dystalnej zaokraglony. Scianka wentralna splasz-
czona, dorsalna wypukla. Koniec ostry, asymetryczny, odchylony ku stronie dor-
salnej, czasem zaokraglony, mukroncwaty.

Gatunek ten wystepuje w batonie i keloweju Niemiec, Francji i Szwajcarii.
W Polsce zostal znaleziony w batonie Trzebionki (pow. chrzanowski) oraz w dol-
nym keloweju Ogrodziefica (pow. zawiercianski).

Pseudobelus coquandus (d’Orbigny, 1842)
©l 1V, fig. 1-5)

Rostra nieduze, ksztattu maczugowatego, najwieksze rozszerzenie przypada
w odleglosci ok. 1/5 od konca. W czesci proksymalnej silnie zwezone, dosé
znacznie splaszczone bocznie. Scianka dorsalna wezsza, wentralna szersza. Linie
boczne podwodjne, wygiete, jak 1 koniec rosstrum, w kierunku dorsalnym. Prze-
kréj poprzeozny owalny, o dhuzszej Srednicy dorso-wentralnej, zblizony do kwa-
dratowego lub gruszkowaty, o szerszej krawedzi wentralnej. Odcinek koncowy
krétki, asymetryczny, na koncu widoczny mukron, niekiedy kolcowaty, kiedy
indziej brodawkowaty. Bruzd brak.

Gatunek ten wystepuje w keloweju i oksfordzie Niemiec, Francji, Szwajcarii
i Algieru. W Polsce zostal znaleziony w keloweju i dolnym oksfordzie okolic
Ogrodzienca (pow. zawliercianski), Regulic, Raclawic (pow. krzeszowicki) oraz
Balina (pow. chrzanowski).
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OBJASNIENIA DO ILUSTRACJI

Fig. 1 (. 108)
Schematyczna mapka rozprzestrzenienia utwordw jurajskich; I jura $rodkowa
i gérna, 2 jura dolna.
(Fig. 2 (p. 109)
Rozmieszczenie odkrywek z belemnitami jurajskimi w pasmie jury kra-
kowsko-czgstochowskiej.
Fig. 3 (p. 110)
Rozmieszczenie odkrywek z Dbelemaitami jurajskimi na pin.-wschednim
obrzezeniu Gor Swietokrzyskich.
Fig. 4 (. 111)
Nagromadzenie rostréw z keloweju Wrzosowej; wielk., nat.

Fig. 5-11 (p. 116)

Schematyczne rysunki rostrow, objasniajgce stosowane peomiary i1 uzywane
terminy.

Fig. 5. Strona wentralna: a najwigksza szeroko$¢ (¢ d-s), b odcinek koncowy.

Fig. 6. Strona baczna: ¢ najwigksza grubos¢ (¢ d-v), b linie boczne.

Fig. 7. Przekrdj alweoli w plaszczyznie symetrii: a kat alweolarny, b gle-
bokosé alweoli.

Fig. 8. Przekr6] rostrum rodzaju Hibolites w plaszczyznie symetrii z za-
znaczonym polem szczelinowym, a linia apikalna.

Fig. 9. Przekréj rostrum rodzaju Belemnopsis w plasazczyznie symetrii z za-
znaczonym polem szczelinowym.

Fig. 10. Schematy dwoch rostrow: a od strony dorsalnej, b od strony wen-
tralnej, wyjasniajgce sposdéb wyznaczania wskaznika wzrastu; ¢ ¢ d-s przy kon-
cu bruzdy, d odleglo$¢ miedzy konocem bruzdy a koncem rostrum, d:c wskaznik
wzrostu.

Fig. 11. Przekrdj przez alwecle w plaszezyznie symetrii: a ¢ d-s, b @ d-v;
a:b wskaznik splaszozenia.

Fig. 12 (p. 120)

Megateuthis giganteus (Schlotheim), przekréj poprzeczny rostrum osobnika
dorostego, przedstawiajacy zmiany warostowe: v strona wentralna, d strona
dorsalna.

Fig. 13 {p. 145)

Belemnopsis canaliculatus (Schlotheim), rostrum osobnika dorostego, prze-

ciete w plaszczyznie symetrii, z zaznaczonymi trzema stadiami wercstu.
Fig. 14 (p. 150)

Belemnopsis latesulcatus (d’Orbigny), rostrum osobnika dorostego, przeciete

w plaszezyznie symetrii, z zaznaczonymi trzema stadiami wizrostu.
Fig. 15 (p. 154)

Belemnopsis subhastatus (Zieten), rostrum osobnika doroslego, przeciete

w plaszezyznie symetrii, z zaznaczonymi trzemma stadiami wzrostu,
Fig. 16 (. 157)

Belemnopsis parallelus parallelus (Phillips), schemat rostnum osobnika do-

rostego: a od strony wentralnej, b z boku, ¢ w przekrcju poprzecznym.

Fig. 17 (p. 160)
Belemnopsis parallelus germanicus (Roemer), schemat rostrum osobnika do-
rostego: a od strony wentralnej, b z boku, ¢ w przekroju poprzecznym.
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Fig. 18 (p. 162)
Belemnopsis semiarcuatus n. sp., schemat rostrum osobnika dorosiego, z boku:
v strona wentralna, d strona dorsalna.

Fig. 19 (p. 162)
Belemnopsis semiarcuatus n. p. rostrum osobnika, dorostego, przeciewe
w plaszczyznie symetrii, z zaznaczonymi trzema stadiami wzrostu.

Fig. 20 (p. 171)
Hibolites semihastatus (Blainwille), rostrum osobnika doroslego, przeciete
w plaszezyznie symetnii, z zaznaczonymi trzema stadiami wzrostu.

Fig. 21 (p. 176)

Hibolites beyrichi (Oppel); schematyczne przekroje poprzeczne rostrum osob-
nika dorosiego, z zaznaczonymi liniami przyrostu: ¢ za alweolg, b w polowie
rostrum.

Fig. 22 (p. 177)

Hibolites beyrichi (Oppel), rostrum osocbnika dorostego, przecigte w plasz-

czyznie symetrii, z zaznaczonymi trzema stadiamdi wezrostu.

Fig. 23 {p. 178)
Hibolites wiirttembergicus (Oppel), rostrum osobnika dorostego, przeciete
w plaszczyznie symetrii, z zaznaczonymi trzema stadiami wizrostu.

Fig. 24 (p. 1&b)
Dicoelites meyrati (Ooster), rostrum osobnika dorcstego, przeciete w plasz-
czyanie symetrii, z zaznaczonymi trzema stadiami wzrostu.

Fig. 25 (p. 189)
Duvalia disputabilis (Neumayr), rostrum osobnika dorostego, przeciete w plasz-
czyznie symetrii, z zaznaczonymi trzema stadiami wzrostu.

Fig. 26 @. 197)
Rhopaloteuthis gillieroni (Mayer), rostrum osobnika doroslego, przeciete
w plaszezyznie symetrii, z zaznaczonymi trzema stadiami wazrostu.

PL I
Przyklady znieksztalcen rostrow

Fig. 1. Rastrum o rozdwojonym koncu;, wielk., nat. (Bj. 843).

Fig. 2. Esowato wygiety koniec rostrmum; X 2 (Bj. 839).

Fig. 3. Guzowate narodla w proksymalnej wcze$ci rostrum; nieco powieksz.
(Bj. 832).

Fig. 4. Guzowate narosla w srodkowej czesci rostrum oraz skrecenie bruzdy;
(Bj. 833).

Fig. 5. Skrecenie bruzdy 1 rozszerzenie ozesci koncowej rostrum; nieco
powieksz. (Bj. 835).

Fig. 6, 10. Rostra anormalnie zgrubiale w cze$ci koncowej; wielk. nat. (Bj. 830,
834).

Fig. 7. Rostrum o anormalnie zwezonej cze$ci koncowej; nieco powieksz.
(Bj. 844).

Fig. 8 Lukowato wygieta czes¢ koncewa rostrum z licznymi zmarszezkami
podiuznymi; X 2 (Bj. 841).

Fig. 9. Rostrum o Ilukowato wygietym koncu; wielk. nat. (B}. 858).

Fig. 11. Rostrum o symetrycznie rozdwojonym koncu; wielk. nat. (Bj. 842).

Fig. 12. Cienki przekréj podiuzny rostrum, wuszkodzonego we wczesnych
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stadiach wzrostowych 1 ancrmalnie przebiegajacych liniach przyrostu; X 3
(Bj. 846).

Fig. 13." Rostrum lukowato wygiete, o rozdwojonym koncu, ze skreceniem
bruzdy: a od strony wentralnej, b z boku; ca X1,5 (Bj. 845).

Fig. 14. Cienki przekwréj przez esowato wygiete rostrum; X 4 (Bj. 413).

Pl 1II

Fig. 1. Rostrum pokryte okraglymi otworkami; wielk. nat. (Bj. 847).

Fig. 2. Pétksiezycowaty, gleboki kanalik i okragle otworki obok; X 2
(Bj. 850).

Fig. 3. Rostrum z podiuznymi, waskimi otworkami i przenikajacym w glab
kanalikiem w czesci koncowej: X 2 (Bj. 849).

Fig. 4. Liczne drobne otworki podiuzne; X 1,5 (Bj. 848).

Fig. 5, 6. Otwornica Bullopora rostrata osiadia na powierzchni rostrum; X 8
(Bj. 852-3).

Fig. 7. Rurka Serpula limax osiadlej na powienzchni rostrum; X 1,5 (Bj. 851).

Fig. 8. Koncentryczne skupienia chalcedonu; X 2 (Bj. 854).

Pl. TII
Hastites, privatensis (Mayer)

Fig. 1-3. Trzy rostra roznego wieku osobniczego: a z bcku, b od strony
wentralnej; X 1,56 (Bj. 732-3, 755).

Fig. 4. Przekrdj podiuiny rostrum osobnika dorostego, z liniami przyrostu
zaznaczajgcymi kolejne stadia wazrostowe; X 2 (Bj. 738).

Fig. 5 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorostego: a-b
zarys czworokatny w czesci proksymalne}, c¢-d zarys zaokraglony w czesci dystalnej;
X 6 (Bj. 739).

Pl 1V
Pseudobelus coquandus (d’Orbigny)

Fig. 1-3. Trzy rtostra réznego wieku osobniczego: a z boku, b od strony wen-
tralnej; X 1,5 (Bj. 754, 760, 763).

Fig. 4 (a-d). Cztery przekroje poprzeczne osobnika dorostego: a za alweols,
b-c w czesci Srodkowej, d w cze$ci koncowej; X 3 (Bj. 765).

Fig. 5. Przekroj podiluzny rostrum wosobnika dorostego w plaszczyinie sy-
metrii; X 4 (Bj. 764).

Rhopaloteuthis spissus (Gillieron)

Fig. 6, 7. Dwa rostra osobnikow dorosiych: e od strony dorsalnej, b z boku;
X 1,6 (Bj. 541-2).

Rhabdobelus exilis (d’Orbigny)

Fig. 8. Rostrum osobnika dorostego: ¢ 2 boku, b od strony wentralnej; X 1,5
(Bj. 740).

Rhabdobelus parvus (Hartmann)
Fig. 9-11. Trzy rostra roznego wieku osobniczego, z boku;, X 1,5 (Bj. 744-746).
Brachybelus breviformis (Voltz)

Fig. 12. Rostrum osobnika dorostego: a wod strony wentralnej, b z boku;

X 1,4 (Bj. 702).

Pl Vv
Gastrobelus ventroplanus (Voltz)

Fig. 1. Przekrdj podtuzny rostrum osobnika dorostego w plaszezyznie symedtrii;
X 3 (B} 803).
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Fig. 2 ( a-e). Pie¢ przekrojéw poprzecznych rostrum osobnika dorostego,
idacych w kierunku od cze$ci proksymalnej do dystalnej; X 9 (Bj. 804).
Fig. 3-6. Catery rostra roéznego wieku osobnioczego: a od strony wentralnej,
b z boku; X 1,6 (Bj. 712, 714, 717, 718).
Belemnopsis parallelus parallelus (Phillips)
Fig. 7. Rostrum osobnika dorostego: a od strony wentralnej, b z boku; X 1,5
(Bj. 701).

Pl. VI

Fig. 1-3. Rhopaloteuthis argovianus (Mayer). Trzy rostra réznego wieku
osobniczego: a od strony dorsalnej, b z boku; X 1,5 (Bj. 543-545).

Fig. 4. Dactyloteuthis irregularis (Schlotheim). Rostrum osobnika dorostego:
¢ od strony wentralnej, b z boku; X 1,5 (Bj. 703).

Fig. 5, 6. Dicoelites waageni (Neumayr). Dwa rostra osobnikow dorostych:
a z boku, b od strony wentralnej; X 1,5 (Bj. 806-7).

Fig. 7-9. Rhopaloteuthis sauvanausus (d’Orbigny). Trzy rostra roznego wieku
osobniczego: a od strony dorsalnej, b z boku; X 1,5 (Bj. 573-575).

Pl. VII
Megateuthis giganteus (Schlotheim)

Fig. 1. Przekréj podruzny rostrum o lamelarnej budowie w czesci osiowe);
X 5 (Bj. 53).

Fig. 2. Rostrum osobnika mlodego z szerckimi bruzdami apikalnymi: v strona
wentralna, d dorsalna; wielk., nat. (Bj. 10).

Fig. 3. Fragmokon nasziifowany od strony wentralnej, I[lustrujgcy stosunek
szyjek przegrodowych do przegrdod; X 2 (Bj. 57).

Fig. 4. Przekrdéj podluzny fragmolkonu z ,utworami poétkolistymi”; X 10
(Bj. 58).

Fig. 5. Fragmokon z przegrodami i rurkag syfonalng; X 3 (Bj. 56).

Fig. 6. Fragmokon mwidziany 2z boku; wielk. nat. (Bj. 46).

Fig. 7. Przekrdj podiuzny koncowej czeSci rostrum, ilustrujgcy resorpcje
postepujgca od konca; X 1,56 (Bj. 52).

Fig. 8. Fragmockon z protokoncha i wielowarstwowymi przegrodami oraz wi-
doczng czesciowo rurksg syfonalng; X 15 (Bj. 54).

Pl VIII
Megateuthis giganteus (Schlotheim)

Fig. 1-5. Pie¢ przekrojow poprzecznych nostrum osobnika dorosiego, z zazna-
czonymi giéwnymi liniami przyrostu, dlustrujgcymi nieregularne poczatkowo bruzdy
apikalne; X 4 — X 6 (Bj. 41-a, ¢, ¢, i, ).

Fig. 6, 7. Dwa przekroje poprzeczne osobnika dorcslego, z zaznaczonymi
giéwnymi liniami przyrostu, ilustrujgcymi regularne powstawanie bruzd apikal-
nych; X 7, X (Bj. 60 a, b).

Fig. 8. Przekrdj podiuzny czeéci alweolarnej oscbnika doroslego, z zaznaczo-
nymi giéwnymd liniami przyrostu; X 2,5 (Bj. 43).

Pl. IX
Belemnopsis canaliculatus (Schlotheim)

Fig. 1-5. Pie¢ rostrow roznego wieku osobniczego: a cd strony wentralnej,
b z boku; wielk. nat. (Bj. 86, 91, 95, 97, 100).

Fig. 6 (a-c). Trzy przekroje poprzeczne vostrum osobnika dorcstego, od
czesci alweolarnej do $rodkowej; X 6 (Bj. 104).
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Fig. 7. Przekroj podtuzny rostrum osobnika dorostego w plaszczyznie symetrii;
X 2 (Bj. 102).
Pl X
Belemmnopsis fusiformis (Parkinson)
Fig. 1-6. Sze§¢ rostrow roznego wieku osobniczego: a¢ od strony wentralne],
b z boku; wielk. nat. (Bj. 265, 269, 279, 281, 271, 272).
Fig. 7 (a-c). Trzy przekroje poprzeczne w roznych czesciach rostrum, od
alweoli ku koncowi; X 7 (Bj. 287).
Pl. XI
Belemnopsis latesulcatus (d'Orbigny)
Fig. 1-3. Koncowe wczesci trzech rostrow, ilustrujgce przejscie od wydiuzonego
i ostrego konca do mukronowatego; wielk. nat. (Bj. 131, 135, 138).
Rig. 4-6. Koncowe czesci trzech rostrow, ilustrujace przejscie od konca za-
ostrzenego do zaokrgglonego; wielk. nat. «(Bj. 139-141).
Fig. 7, 8. Koncowe czesci dwoch rostrow ilustrujgce zmiane szerokosci bruzdy
wentralnej; wielk. nat. (Bj. 132-3).
Fig. 9-12. Cztery rostra réznego wieku osobniozego: a od strony wentralnej,
b z boku; wielk. mat. (Bj. 111, 116, 120, 123).

Pl XII
Fig. 1 (a-d). Belemnopsis latesulcatus (d’Orbigny). Cztery przekroje poprzeczne
w roinych czesciach rostrum, od alweoli ku koncowi; X3 (Bj. 125, 130).
Fig. 2 (a-c). Belemnopsis subhastatus (Zieten). Trzy przekroje poprzeczne
w roznych czeSciach rostrum, od alweoli ku koncowi; X 10 (Bj. 221).

Pl XIII
Belemnopsis subhastatus (Zieten)
Fig. 1-6. Sze$¢ rostréow roznego wieku osobniczego: a od strony wentralnej,
b z boku; wielk., nat. (Bj. 169. 190. 195, 203, 208, 215).
Fig. 7. Przekroj podtuzny w plaszczyinie symetrii; X 2,2 (Bj. 225).
Belemnopsis latesulcatus (d’Orbigny)
Fig. 8a, 9. Przekroje podluzne dwédch rostréw w  plaszezyznie symetrii;
ca X 2 (Bj. 127, 129). 8b. Przekroj podiuzny przez fragmokon okazu 8a; X 3
(Bj. 129).
Pl. XIV
Belemnopsis parallelus germanicus (Roemer)
Fig. 1-5. Pie¢ costréw rdznego wieku osobniczego: a od strony wentralnes,
b z boku; 1,5 (Bj. 232, 242, 248, 252, 254).
Fig. 6. Fragmokon z protokonchg i komorami powietrznymi; X 18 (Bj. 238).
Fig. 7. Prnzekréj podiuziny przez fragmokon z protokonchg; X 7 (Bj. 260).
Fig. 8 (a, b). Dwa przekroje poprzeczne: a za alweoclg, b w polowie diugosci
rostrum; X 9 (Bj. 261).
Pl. XV
Belemnopsis semiarcuatus n. sp.
Fig. 1-6. Sze$¢ rostrow roéznego wieku osobniczego: a od strony wentralnej,
b z boku; X 2 (Bj. 297, 302, 316, 318-holotyp, 322-3).
Fig. 7. Rostrum rozlupane w plaszczyZnie symetrii, z widocznym polem
szezelinowym od strony lewej; wielk. nat. (Bj. 319a).
Fig. 8. Przekroj podluzny w plaszczyinie symetrii; X 2 (Bj. 326).
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Fig. 9 (a-d). Cztery przekroje poprzeczne w rézinych czeSciach rostrum, od
alweoli ku koncowi; X 10 (Bj. 324).

Pl. XVI
Hibolites hastatus (Blainville)
Fig. 1-8. Osiem rostréw rézinego wieku osobniczego: ¢ od strony wentralne],
b z boku; wielk. nat. (Bj. 361-2, 365-367, 369, 371-2).
Fig. 9. Dwa rostra osobnikéw dorostych: a osobnik typowy ksztaitu wrzecio-
nowatego, b osobnik o grubej czesci koncowsej; wielk. nat. (Bj. 375-6).

Pl XVII

Hibolites hastatus (Blainville)
Fig. 1-3. Trzy rostra osobnikéw dorostych: a od strony wentralnej, b z boku;
wielk. nat. (Bj. 379, 382, 384).
Pl XVIII
Hibolites hastatus (Blainville)
Fig. 1. Przekrol podiluzny rostrum dorosiego osobnika w plaszezyinie sy-
metrii; X 1,2 (Bj. 399).
Fig. 2 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorostego przez
rozne czeSei, od alweoli do odeinka koncowego; X 3,5 (Bj. 400).
Fig. 3, 4. Dwa przekroje podiluine przez frakmokon, z protokonchg i ko-
morami powietnznymi; X 4, X 2,5 (Bj. 401-2).

Pl XIX
Hibolites semihastatus (Blainville)
Fig. 1-5. Pieé¢ rostrow roznego wiekn osobniczego: a od strony wentralnej,
b z boku; wielk. nat. (Bj. 414, 434, 439, 442, 447).
Fig. 6 (a-e). Pie¢ przekrojow poprzecznych w roznych czeéciach rostrum,
od plweoli ku koncowi; X 5 (Bj. 454).
Fig. 7. Rostrum rozltupane w plaszczyznie symetrii, wykazujgce pole sacze-
linowe; nieco powieksz. (Bj. 449).
Fig. 8. Przekrdj podiuzny przez fragmokon z protokonchg i licznymi komo-
rami powietrznymi; X 4 (Bj. 450).
Pl XX
Hibolites beyrichi (Oppel)
Fig. 1-4. Cztery rostra roznego wieku osobniczego: a od strony wentralnej,
b z boku; wielk. nat. (Bj. 517-519, 521).
Fig. 5. Przekrdj podiuzny rostrum osobnika doroslego w plaszezyinie sy-
metrii; X 2 (Bj. 529).
Pl XXI
Hibolites beyrichi (Oppel)
Fig. 1, 2. Dwa przekroje poprzeczne: a przez poczatek alweoli, b w potowie
drugosci rostrum; X 6 (Bj. 530).
Fig. 3. Fragmokon osobnika dorostego z protokonchag i licznymi komorami
powietrznymi; X 3 (Bj. 524).
Fig. 4. Przekroj podluiny fragmokonu w plaszczyznie symetrii z protokoncha
i komorami powietrznymi; X 4 (Bj. 529).
Hibolites wiirttembergicus (Oppel)
Fig. 5 (a-e). Pie¢ przekrojow poprzecznych w roéznych czesclach rostrum,
od alweoli ku koncowi; X 8 (Bj. 512).



BELEMNOIDS FROM THE JURASSIC OF POLAND 227

Rl XXII
Hibolites wiirttembergicus (Oppel)

Fig. 1-5. Pie¢ rostréw roznego wieku osobniczego: a od strony wentralnej,
b z boku; X 2 (Bj. 495, 498, 504, 507, 509).

Fig. 6. Przekroj podiuzny rostrum osobnika dorosiego w plaszczyznie sy-
metrii; X 2,5 (Bj. 511).

Fig. 7. Fragment rostrum ilustrujacy charakterystyczny sposoéb wietrzenia
ozesci proksymalnej; X 2,5 (Bj 510).

Fig. 8. Rostrum typowego osobnika doroslego z rurkag Serpuli przytwierdzona
na bruzdzie wentralnej; X 2,5 (Bj. 506).

Pl XXIII

Hibolites girardoti (Loriol)
Fig. 1-5. Pie¢ rostrow roznego wieku osobniczego: a¢ od strony wentralnej,
b z boku; X 1,5 (Bj. 464, 466, 474, 479-80).
Fig. 6. Przekro6j podtuzny fragmokonu z protokonchg i komorami powietrzny-
X 4 (Bj. 487).
Fig. 7 (a-e). Pigé przekrojow poprzecznych w réznych czesciach rostrum osobni-
ka dorostego, od alweoli ku koncowi; X 6 (Bj. 488).
Pl. XXIV
Dicoelites meyrati (Qoster)
Fig. 1, 2. Dwa rostra osobnikéw dorostych: a od strony wentralnej, b dor-
salnej, ¢ z boku; X 1,5 (Bj. 811, 817).
Fig. 3 (a-c). Trzy przekroje poprzeczne w roznych czesciach rostrum, od
alweoli ku koncowi; X 4 (Bj. 823), X 12 «(Bj. 823d).
Fig. 4. Fragmokon z protokoncha i komorami powietrznymi; X 15 (Bj. 820).
Pl XXV
Duvalia disputabilis (Neumayr)
Fig. 1-5. Pie¢ rostrow. roznego wieku osobniczego: a z boku, b od strony
wentralnej; X 2,4 (Bj. 766-770).
Fig. 6. Przekrdj poprzeczny rostrum za alweolg: v strona wentralna, d dor-
salna; X 11 (Bj. 800).
Fig. 7. Przekro] poprzeczny rostrum osobnika dorostego o pofaldowanych
Srodkowych liniach przyrostu; X 70 (Bj. 800).
Pl. XXVI
Rhopaloteuthis gillieront (Mayer)
Fig. 1-5. Pie¢ rostrow roéznego wieku -osobniczego: a od strony dorsalnej,
b z boku; X 1,6 (Bj. 692-696).
Fig. 6 (a-d). Cztery przekroje poprzeczne rostrum osobnika dorostego w roz-
nych cze$ciach, od alweoli ku konrrcowi; X 4,5 (Bj. 562).
Fig. 7. Przekrdéj podiuzny rostrum osobnika gerontycznego w plaszczyznie
symetrii: v strona wentralna, d dorsalna; X 2 (Bj. 698).

mi;
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TAJIUHA TIVTAYEBCKA

BEJEMHWTHEI M3 XOPEL IIOJBIIIN
Pe3ztosne

B paGoTe U3JCKEHBI PE3YyNbTAThl MCCIENOBAHMIA HAJ CPEJHE- M BEPXHEIOPCKUMU
feneManTaMM U3 KPAaKOBCKO-YEHCTOXOBCKONI I0JIOCBI CKAaJl M CEBEPO-BOCTOYHOroC 06-
pamnenna CseeHToKpmuckux Lop. Marepuan paa uccaenoBaHuit cofpaH aBTOPOM
B rogax 1954—1958. CocTtouT OH U3 HOECATKOB ThICA4YEN 00pa3LoB, HO B OTHOLIEHUU
KOJIMYECTBA BUJAOB Mano AudepeHupoBaHHbIi, COEpIKa TONbKO 29 uaeHTMdUunpo-
BAHHBIX BMAOB NpmHazgiexammx 12 poxam M3 4 nojacemericTs. Cpeny HUX BaXOAMTCH
OMMCAHHLIN TYT OAMH HOBbIX Bui — Belemnopsis semiarcuatus 0, sp.

XAPAKTEPUCTUKA IOPCKMX OTJIO2KEHNN KPAKOBCKO-YEHCTOXOBCKOTIO
IIOACA. CKAJ M CEBEPO-BOCTOYHOI'O OBPAMIEHUA CBEHTOKPHHUCKUX TOP

B npepenax KpaxoOBCKO-YEHCTOXOBCKON 0Opbl Py xbmkm (1953) Bbiaenser asa
PaloHbl: 1) ceBepHBIl — C BBIPOBHEHHBIM DPeNbedonm TeoJIOTMUYECKOTO OCHOBAHMS M C
HEKOTOPbIM NOCTOAHCTBOM NETPOTrpaPMYECcKOoro TUra OTJOXKEHNH, 2) I0XKHbIA -—— ¢ fosee
pazHoobpa3HbiM penbedoM, He 0OHAPYIKMBAIOIUMI [OOCTOSHCTBA HETPOTrPahUiecKOro
Tura. B CeBEepHbIM paiioHe B 6aTe BBICTYNAIOT MAbI co chepocmaepuramu, ulibl necya-
HUCTBIE U C OOJMTAMU, B KENJIOBEE -— KOMOODPAa3HBI M CTPOMATONUTOBERII CJOH, B JM~
BE€3€ YaCTO BCTPEYAKOTCA MEPTENIN MU MEPTENVCTbIE U3BECTHAKY, MHOTIAA AUBE3Y COOTBET-
creyer crparurpadudeckuil npobes; B HEBM3E U aprose nNpeobrajarT Mepreancrble
U IJIMTOODPa3HbIe U3BECTHARM. B IOMKHBIM PAOHE YACTEL CNEAbl PA3MbIBAHUSA, CTPATU-
rpadouueckye npobenbl, OTCYTCTBYEeT KOMOODPa3HbBIT M CTPOMATOJMMTOBBII cnoil. B ca-
MbIX HHMXHUX TOPU30HTAX NpeobiafaioT pPYAOHOCHBLIE IJIVUHBI U LETPUTOBbLIE OTJIO-
Keunsa. TopU3OHTBI JIeKallMe BbIILIC [IPEICTABJNEHbl IIONEPEMEHHO MEPICIAUCTHIMU
u cuucbueBbiMM ocaarkamMy. IlanToobpaszHble M3BECTHAKM BBLICTYOAIT TOXKE U TYT
B aprose.

B cepepo-BocTouHOM oOpamieHuy CBEHTOKPRUCKUX T'OD OTNOIKEHMA HECKONBLKO
uuble. CHa4Yana I'NMHMCTBIE, OMPUTORbIE, YEPHbLIE, 3aTEM BbIUIE 300T€HHLIC U XWUMM-
yeckye, a TaKIKe KENE3UCThble M INEeCYAHMCTbIe, IMHOTAA KPUHOMIHLIE M3BECTHAKMU.
B orcdopae noasnAwTcA pudoBblE 00pa30BaHMA ¢ IyOKaMu, KOpanjJamMu y CTPOMATO-
nopamu. 9acThbl U3BECTHAKYM IIpopociuve KpeMuaMM. CaMmbie BhICLUME TOPU3OHTHLI NpPeX-
CTaBJeHbl TOHKOMNBIIMCTBLIMY M3BECTHIKAMMU UM 0OJNUTOROI anueii. OAHOBPEMEHHD
BO3pacTaeT AOJOMMUTU3AUUA OCaJKOB, NOCTENIEHHO MCYE3aIT OOJMTBLL ‘lacThl Meprenn
¢ OaHgamm ycpul u Tepebpartynb. CamMble BbICLIVE TOPM30HTBHI B STOM pPaliOHe OT-
CYTCTBYIOT.
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MATEPWAJ

B f0aTckuxX PYAOHOCHBIX rIauHaxX cobpaHo cBeline 500 obpa3uor Megateuthis
giganteus, cBbilie 200 oOpasuor Hibolites beyrichi, 50 obpasnos H. wiirttembergicus
1 HeGoNbLIOE KOJIUYECTBO APYTMX BMUAOB, OOBIYHBIX B CPEAHE- U BEPXHEPCKUX OTIO-
kenuAx., CaMplii 0OMJIBHBIM MaTepUaJ MOJYUYeH u3 KeyyoBeda. VI3 Gojnee penko Bcrpe-
YyaeMblX BUAOB cobpaHo TYT npumepHo 30 poctpoe B. parallelus germanicus u Goxsuie
10 o6pasuor Hastites privatensis. B. semiarcuatus n. sp. u H. girardoti uanipeHo
B BCPXHEM KEJJIOBEE, TaKxKe KakK u cebiue 100 obpa3nor DpeacraButeseil poAa
Rhopaloteuthis. B ceBepo-BocToyHOM obOpamyenun CREHTOKPHMCKMX I'op cobGpanHo
15 poctpoB Dicoelites meyrati u HeCKOJbKO obpasnos Rh. sauvanausus. [IaoTHbie
N3BECTHAKM B BoJie Mopasuyukoil (xeneurasa obnacrs) 6exubl OenemHuramy. CobOpaHO

TYT PAAOM C APYTUMM U3BECTHBLIMU BHUAAMM TOJBKO 3 pocTpbl Rh. argovianus.

METO/AbI MCCAEAOBAHUNM M TEPMMHOJOIUS

Iipy onuCBIBaHMM BMJAOE M U3YYEHMM OHTOICHE3Aa YYMUTBIBAHO CHAELYIOUMEe Mpli-
3HAKM: (hOPMY POCTP&, ero ANMHY, LUMPHUHY U TOJILMHY, KOHUEBOM y4YaCTOK, BEHTPANb-
HY!0, JOPCAJbHYI M AOMNKaNIbHYK B0p03/1y, 60KOBBIE NMHWY, YIOJ U IAYOUHY alLBEOJb],
ANUKAaNbHYIO JIMHUIO, MONEPEYHbI pa3pe3 M UHAEKC POCTa W CIIIOCHYTOCTU. ITocnen-
HMe JiBa HA3BAHUA — MHIAEKC POCTA M CIJNIOCHYTOCTH — BBEJAEHLI ABTOPOM, OCTANb-
Hble e NoYyepnHyTh! y Kpumronsua (1960). MiaMepeHMA npoBeNeHOo MOJL3yACh JUHEl-
HbIM HOHMIOCOM C TOYHOCTBHIO x0 0,1 mm. Ilpm M3yuyeHMM OHTOrEHE3a aBTOP OCHOBBLI-
BaJICA HA aHaJdM3e TOHRUX WIM@oB. B HEKOTOPBLIX CAydYasdaxX MNPUMEHEHO METOJ OTIC-
JaTKOB Ha POTOrpadpUUecKMX IIEHKAX.

OHTOIEHETMYECKHUE M3MEHEHMI

TlpM m3ydeHmu OHTOreHe3a BBIAEJNEHO TDPM BO3PACTHBIE CTAAMM: HEMMOHMYECKYIO,
HEAMMNYeCcKYr M edeOnUecKOo-TEPOHTUYECKYIO, Ha OCHOBAHMM WM3MEHEHMI TaKUX TIPU-
3HAaKOB Kak: GopMa pOCTPa, €ro IonepeuHblilt pa3pe3, OOpPO3Ab! Ha I[IOBEPXHOCTU
poCcTpa, MHAEKCbI pocTpa M COMOcHyToCeTH. CaeAyer MOLYEepPKHYThb, UTO HEBOZMOXKHO
IaTh XapaKTEPUCTUKY STUX CTafMil oBLUYI0 AN BCEX BULOB. B HEKOTOPKIX CIYYEAX
CTAaAMUM POCTA ODHAPYXMBAKT CXOAHLIA X0, B OOJLLIMHCTBE-3KE CIAYYEEB CAEAYET UX
paccMaTpMBaTL MHIOMBUAYAJNBLHO.

NPUKMI3HEHHEBIE ZEPOPMAILIMU POCTPOB

Hawnbonee yacro BcrpeyaeMbiMy geopMaLMAMMU ABJISKTCA HEHOPMAaNlbHbIE YTOJ-
LI€HVMA POCTPOB B Pa3HbIX UX YaCTAX, MAaCCHUBHbIE HAPOCHHM, KOJEHEBHAHBLIE U3TUOLI,
CKpy4YMBaHME OCH, Pa3[BO€HMe KOHUA, 60Jie MM MeHee cUNbHOE crasnenue, KabaHoB
(1959) BeIABMIAET NPEANOJOREHME, YTO BO BPEMA KM3HM JKUBOTHOTO DOCTPLI Genem-
HUTOB OBLIJIM 5JACTMYHBI Ha ITOROOMe Xpsia. ABTOpD HACTOSIIE paboTbl He COrJIAaceH

¢ mHeHuem KabGaHOBa M BBIJBUraeT COOTEETCTBYIOLIME KOHTPAPTYMEHTHI

IIOBPEXKJIEHME POCTPOB

YacTbl caydau IOBPEXIEHUS POCTPOB OPraHM3MaMiM OTKAPMIMBAIOLLMMUCT Ha

IHe BojoOeMa. ITOBEePXHOCTM POCTPOB IOKPLITHI MEJKMMU, MNPOAONTOBATHIMM MIMN-IKE
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KPYIIIBIMM OTBEPCTBMAMM, a TaKKe KaHaAbLAMM NPOHMKAKOWMMKM Braydb. OHu AR-
JAIOTCS BEPOATHO CJIEACTBMEM AEATENBLHOCTM KOJbYeuos u3 rpynnb! Polychaeta. Qacro
BCTPEYAIOTCA OPraHU3MbI MOCEJMBLIMECHA HA POCTPAX, a MMEHHO CEPIYIu M (hopaMM--
Hudrepnr (Serpula limax, Bullopora rostrata).

TEOTPAPUYIECKOE PACIIPOCTPAHEHME BEJEMHHUTOB

Teorpaduuecroe pacapoCTPaHEeHMe OEIEeMHMUTOB M3BECTHBIX M3 IlOnblUIM IOKa-

3aHO Ha Tabmuye 1.

CUCTEMATUYECKAA JACTB

Tloacemericreo Hastitinae Naef, 1922
Pon Hastites Mayer, 1883
Hastites privatensis (Mayer, 1866)
(. IIT)

PocTper BepereHOOOpa3Hble, HAUOONBLINI GOKOBOM MIONEPEYHNK Ha PacCTOAHMUK
0KoJio 1/3 pgumHBI OT KOHLA U paBHbIA 11,4 MM, JOPCO-BEHTPadbHbIA —- 12,4 MM. KoHeI{
cnabo 3a0CTPEHHbIN, MHOTJAA OKPYIJIEHHBIN, ¢ MyKpoHoM. IlomepeyHmlil pa3zpes oxpyr-
JIEHHBIA MJIM YeThIPEXYTroahliblil. BOKOBbIE JIMHUM OTYETJMUBBIE, NBOMHBIE, AOCTHUIAIO-
nMe KOoHUAa. Bopo3abkl OTCYTCTBYIOT.

Pox Rhabdobelus Naef, 1922
Rhabdobelus parvus (Hartmann, in Quenstedt, 1858)
(. IV, dur. 9—11)

Pocrtpe! HeboablLIMe, HEPETYNAPHbIE, PACIIMPEHHbIE BO3Je KOHUA. KoHer acuMmme-
TPUYECKUIL, OTKJOHAETCA OT OCM K AOPCANBHOM CTOpOoHE., BOKOBBLIE CTEHKM HECKOJIHKO
foJee IIMPOKME, YEM BEHTPANbHAasd M NOpPCAlbHAHA, COEAUHAIOTCA C HUMMM TIOXK ITPAMBLIM

yriaom. Pa3pes 4yeThIpexyronsHblil. BOKOBBIe NuHUYN TIyOoKRMe. VimeeTcs MYKpPOH.

Rhabdobelus exilis (d'Orbigny, 1842)
(. 1V, cdwur. 8)

PocTpb! HeboablUMe, CMILHO YAJNMHEHHBIE, ¢ OCTPLIM KOHLOM. IlonepeyHblil pa3pes
rpynIesuaHblin ¢ 6oJee UIMPOKOI BEHTPAJbLHON CTOPOHON. BOKOBble JNMHMM JODPCO-
-JnATepanbHbIE, ABOIMHBIE BO3Jle KOHLA. JopcanbHaA CTEHKa O4YeHb y3Kas. Ha nmop-

callbHO M BEHTPANbHOI CTOPOHE BUIAHbLI OYEHb AEJMKATHbIE DOPO3AKM B BUAE JMBMIMA.

IToxcemeiicreo Passaloteuthinae Naef, 1922
Pop Gastrobelus Naef, 1922
Gastrobelus ventroplanus (Voltz, 1830)
(t. V, dour. 1—6)

PocTpbl HeOONBILME, ¢ Y3KON NPOKCHMMAJbHON YacThlo, HAUOOJbIIEE PACIUMPEHUE

B pPaccTOAHMM OKOJIo 1/3 OT KOHL|A, HECKOJBKO NaamieobpasHbl. BeHTpanbHasg CTEHKA
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cnncHyTa u Oosee IUMPOKadA, YeM JopcaibHas. BOKOBblE JMHUM OTYETIMBLIE, HpPU-
OJMMAAIOTCA K BEHTPAJbHO CTOpPOHE. MakcumaJbHasA LIMPUMHEA pPaBHa 8,5 MM, Tomun-
Ha -— 7,4 mM. [lonepeyHsblit pa3pe3 YEThIPEXYTrOJbHBINA.

Pox Dactyloteuthis Bayle, 1878
Dactyloteuthis irregularis (Schlotheim, 1820)
(nn. VI, cdwur. 4)

Poctpbl HeboabuMe, (POPMBI HENMPABMJIBHOIO KOHYCa, KOHEIl TYNOH, co cnabbiM
MYKPOHOM, OTKJIOHEHHBI! OT OCM K BEHTPaJIbHOI CTOPOHE, BEHTpaJbHaA CTOpPOHa bolee
y3Kas, BbINIyKJas, JopcalbHad LIMPE, CIUIOIEHHaA, BOKOBbBIE CTEHKM y3KMeE, IMIOCKHUE.
Pocrp HECKOJBKO CIUIFOCHYT AOPCO-BEHTPANILHO. AJIbBEONa 3aHMMAET NPUMEpPHo 2/3

IUIMHB! pocTa. BOpo3abl OTCYTCTBYIOT.

Pop Megateuthis Bayle, 1878
Megateuthis giganteus (Schlctheim, 1820)
(bur. 12; nn. VII, VIID)

PocTpb! KOHYCOOGpa3Hble, BEJMUMHBI N0 2 M, CUJIbHO YMJIMHEHHBbIE, 2 Iapnl anu-

KaJbHblaX 60po3k, Gojee AJIMHHBLIE AOPCO-NATEPANbHbIE, BEHTPO-JATEPaNbHbIE MOKO-
poue. TlonepeyHnlit pa3pe3 OPAJbHBLIY, ¢ GoJiee QIMHHBLIM JOPCO-BEHTPAJbLHLIM AMa-

MeTpoM. B HenMOHmMYECKON craguM Donee 1LIMpOKas CTEHKa BEHTpanbHasd, B edebu-
YECKO-IrepoOHTUYecKoil 6ojiee 1IMPOKAA CTEHKA JAopcalnbHad. B anukKaJbUOil JNMHUM
ByAHa GECCTPYKTYPHAA BOJIOKHMCTAA MAcca — SKBUBAJEHT SMMPOCTPA. AJIbBEONA Iiy-
bokas; y cambIXx MJIaaumx obpasnoB 3aHuMaeTr 1/3 RiaMHBI POCTPA, Yy B3POCHbLIX €e
ray6uHa ymenbluaeTca A0 1/5. AJIbBEOJAPHbBIA yroJl paBHbI 24—28° B 60KOBOM Hanpas-

nesun u 18—24° B 10pCO-BEHTPATBLHOM.

Pon Brachybelus Naef, 1922
Brachybelus breviformis (Voltz, 1830)
(nxn. 1V, dwur. 12)

PocTp KOHyco0OpazHbli, KOPOTKII, OCTPO 3aKOH4YEHHbIM. IlomepeyHblit paspe3
npubauxkaeTca K KBajpartHomy. Bosee uiMporue OGOKOBbIE CTEHKM INJIOCKVE, ACPCAJbL-

Had M BeHTpaJibHaA Boyee y3rRue M TOMKS NAockue. Bopo3an: OTCYTCTBYIOT.

ITogcemericteo Belemnopsinae Naef, 1922
Pon Belemnopsis Bayle, 1878
Belemnopis canaliculatus (Schlotheim, 1820)
(dbur. 13; . IX)

Pocrtpbl cpejHell BeNMMYYHbLI, UMUIMHAPWUYECKO# (DOpMbl, CUJIBHO CIIOLIEHHbIE
B JOPCO-BEHTPAJbLHOM HamnpaBJieHuW. BeHTpasbuas ©O0pO3Aa IIMPCKAA, ANVHHAA,
c ocTphIMu  Kpaamu. Modsoable of6pa3ubl BepeTeHooOpa3Hble. AJbBEOJa 3IaHUMAET

1/5 anuHbl POCTpa, ee yroy pasHblit 26—28°, TlonepeuHblil pa3pes N0YK0o06pa3HbIL.

9 Acta Palaeontologica
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Belemnopsis fusiformis (Parkinson, 1811)
. ) S C (. X)

PocTpbr noutn BepeTeHoOOpaszHOM PopMbl, JimHA A0 96 MM, MakcuManbHas LLM-
pura — 10 MM, TomuymuHa 7,5 MM. Ilonepeynblit pa3pe3 OKPYINEHHBIT B 4ACTU IIPOKCU-
MaJNbHOM, a B YAaCTU AUCTANBLHOM cnn_iomeuﬂbm B JOPCO-BEHTPAJNLHOM HAIIPaBJEeHUU
BenrTpansnas 60po3a HE ZOCTUraeT KOHLA, OCTPOrPAHHAA, WIMPOKAA. BOKOBLIE JMHUK
cnabble, y B3pocabiX o0pa3ioB 00pa3yroT mHOrxa Kuan. KOHUEBOI1 y4acTOK AJIMHHBINA,

OCTPO OKOHYE€HHBIMA.

Belemmnopsts latesulcatus (d’Orbigny, 1845)
(dur. 14; on, XI; XII, cur. 1; XIII, dpur. 8-—9)

PocTpel BepeTreHooOpas3Hble, CUIBHO CIJIIOLIEHHBIE B JOPCO-BEHTPANLHOM HamnpaB-
JeHuM; ayguHa po 120 mMm, mmpuna jgo 15,5 mm; TonuwmHa Ao 10,6 mM. BeHTpanbHadA
fopo3na ANMHHAA, JOXOAUT IOYTM A0 KOHLA, ¢ LIMPUHOU 10 4 MM. KOHLIEBOII y4aCTOK

KOPOTKMM, LIMPOKIMI, OKPYIJEHHLINM, MHOTAa C MYKPOHOM.

Belemnopsis subhastatus (Zieten, 1830)
(bur. 15; nn. XII, dur. 2; XIII, cour. 1—7)

PocTpbl LHMIMHADUYECKUE, CUIABbHO YAJIWHHEHHble. JauHa po 68 MM, mimpuua a0
11 MM, TomwmuEa 70 9 MM, CIUIIOLEHHOCTE HOPCO-BEHTPANbHASA B YACTH NPOKCUMAaJb-

HOV HeDOJblIasg, YyBENMYMBAETCA B HAaCTM OUCTAJHLHOM., B NOJNOBUHE ANMHLI POCTPLI
nerko B3AyThle, KOHIIEBOM YyYaCTOK AMMHHBIA, OCTPO OKOHYEHHBIN. BeHTpaarHaa 60-
po3ga AJAMHHAA, OocTporpaHHad. IlonepeuHblil pa3pe3d CIUIIOLIEHHbIT B OOKOBOM Ha-
IIpaBJIEeHMM B 4YacTu HpOKCMMaJleOff'I, nOLIK006pa3HbII7I B cpezmeﬁ HacT U OKPYTJAE€H-

HBIA B AMCTaJbHOM. AnbBeosia 3aHumaeT 1/7 ANMHBI pocTpa, ee yroa pasHaerca 23°.

Belemnopsis parallelus parallelus (Phillips, 1869)
(ur. 16; na. V, cdur. 7)

PocTpbl quanHApUYECKi1e, CTPOMHDBIE, YAJMHEHHBIE, HECKOJBKO CY®EHHBIE B Npo-
KCUMAaJILHOM yacTu. BedtpansHaa 6opo3pa y3kadA, Hernybokas, OCTPOrpaHdad, [o-
XOLUT MOYTU A0 KOHUA. BOKOBLIe NUHUM ciadble, egMHMYHbIE, MHOTAA JBOHBIE, Ilo-
nepeyHblil pa3pe3 OKPYIIEHHBII B YaCcTM DPOKCUMAJNBHOVY, CUJIBHO CIIIOUIEHHbLINA
IOpPCO-BEHTPAJBbHO B YacTM CPEAHEN U JMCTAJIbHOM. KOHueBov“t Yy4acCTOK IJIMHHBINA,

OCTPO OKOHYEHHBIN.

Belemnopsis parallelus germanicus (Roemer, 1911)
(bwur. 17; i, XIV)

PocTpbl MAMBAPUYECKME, CHMJIBHO CIUIFOLLEHHBIE B JOPCO-BEHTPAJBHOM HalpaB-
nenuy. Onuua mo 53 mM, wrpura A0 10 mM, TonmummHa po 7,5 MM. BenrpansHas u gop-
cajibad CTEeHKy CHUIIOLLIEHHBIe U DoJiee LIMPOKME, OOKOBble CTEHKM OoJsee Y3KuUe,
BMECTE € COCeAHMMM 0Opa3ylT NPOCThINl yroJa. BeHTpanbHas 60po3aa y3Kas, HEIJIy-

Jokas, He HOXOAUT A0 KOHLA. BOROBLIE JMHMM HECKONBKO YrnyGJeHHbIE, HOXOIAT IO
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MecTa Hauboabluell WMPUHBI POCTPa. AnbBeoja 3aHMMaeT OKOJO 1/7 pawHB! pocrpa.
Ee yron paBHAeTcAa oKoJo 22°.

Belemnopsis semiarcuatus n. sp.
(dbwur. 18--19; na. XV)

Pocrpbl BepeTeHO0Opa3Hble, YIJIOLIEHHBIE JOPCO-BEHTPAJNBHO, C ANMHHOM N y3KOW
NPOKCUMANBHOM YacTbIO M KOPOTKUM, 0yaBooOpa3HbIM KOHLUEBBLIM OTPE3KOM, AYIrO-
00pa3H0 M3OrHYThIE C BEHTPANBHON CTOPOHBIL Juauua mgo 39 mMM. BentpansHaa Soposja
CUNILHO paclIUpPAETCH y KOHUA A0 2,5 MM, OKOH4YEHa LIMPOKMM YTJAYOJIEHUEM B IO-
Onu3ocTy KoHua. IlomepeuyHblit pa3pe3 CIJIIOUIEHHBIII AOPCO-BEHTpaabHO., BOKOBBLIE
JUMHUY OJUHHBbIE, WM3OTHYTble NMOAOGHBIM 00pa3oM Kark u pocTp. KOHLERBOI1 y4acToK

KOPOTKMIA, YTOJUIAIOLMIACA C BO3PACTOM OCOOM, OKPYTIJIEHHBIA, MHOrAA ¢ MYKPOHOM.

Pon Hibolites Mayer, 1883
Hibolites hastatus (Blainville, 1827)
(rin, XVI—XVIIY)

PocTpel BepeTeHOOOpa3Hble, AMMHBLI A0 210 MM, IMpuHBI A0 20 MM, TOJNLIMHBI A0
18,5 MMm. B mpokcumanbHOM YACTH CIUIIOLLIEHHble B GOKOBOM HAaIPaBJEHMM, B CpenHen
U QUCTANbHON — JOPCO-BEHTPANIbHO. BeHTpanbHaAa CTEHKA BO3JI€ KOHIA BEHTPAJbHOMN
60p031151 cnolieHHadA. Benrpanbaas Gopo3pa raybokad, OCTPOrpaHHas B IIPOKCH-
MasIbHO YacTy, CTAHOBUTCA MeHee TJYy0OKOJI M PaCIUMPAETCA B NONOBUNME LJMHBI
pocTpa, Tae KOHYaeTCA LIMPOKMM YIJyOneHueM. AJbEREONa 3aHMMaeT ORKOJ0 1/6 mnMHb!
pocTpa, ee yroa paBHbI1 15 —18°.

Hibolites semihastatus (Blainville, 1827)
(cbur. 20; . XIX)

PocTpel BepeTeH000pas3uoil popmbl, ANMHBI 10 76 MM, IIMPHMHBL 40 12 MM, TCILU-
Hbl 70 10 mm. BenrpaabHas 60po3jla y3KaA M OCTPOTPAaHHAA B NPOKCUMAJNBLHOI YacTH,
paclumpsAeTcs ¥ CTAHOBMTCA MeEHee riy0oKoif IO HalpaBJEHMIO K 3ajHemMy KOHLY,
KOH4YaeTCA B HEOOJBIUOM PAacCCTOAHMM OT 33JJHEro KOHLA., BOKOBbLIC JWHMM AJMHHBIL,
eMHMYHbIe, MHOrAAa ABOMHbIE. ITomepeudslil pa3pe3 B IMPOKCUMMAaNbHO YaCTH CIUIIO-
HIeHHbI1 B DOKOBOM HaNpaBJEHMM, OBAJIBHBIN ¢ Donee QNMHHBIM DOKOBBIM AMAMETPOM
B CPEAHEN YacTM W OKPYIJIEHHLIA B QMCTAJBHON. AJbBE0ONAa 3aHMMAET OKONO 1/8 pamHbI
poctpa, ee yrosa pasubiit 18—20°. KoHUEBOI1 y4aCTOK, KOPOTKUI M ILMPOKMII, COCTAB-
naer 1/3 pavHBI pocTpa.

Hibolites beyrichi (Oppel, 1856-—38)
(dpyr. 21—22; . XX; XXI, cour. 1—4)

PocTphl BEpeTeHOOBpa3HbIe, TOHKME, CUILHO YIJIMHEHbIE, AJWHBI ao 140 mm, wm-

PuHBL 10 9 MM, TOJLWMHBL A0 9,5 MM. He3HayuTeNbHO paclIMpedHHble Ha YPOBHE MHOJO0-
BUHbI AJMMHBL pocTpa. ITomepevHblt pa3spe3 CIVIIOUIEHHBlT B GOKOBOM HampaB/EHHH

B NPOKCMMA&JBHON YACTH, CTAHOBUTCH OKDYINEHHBIM B YacTK CPEJHel u aucTaibHOM.

Q*
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BeHTtpanbHaa 6opo3za y3KadA, € OCTDBLIMM TPaHAMM, OOCTMTaeT IMOJOBMHY AJUHBI
pocTpa MJM 3axCAMT elle aasnblue, BOoKoBble JNMHMMU AJMHHBIE, TPOXOAAT IOYTH AO
KOHLIA, €qUMHWYHbIE, MHOrA2 ABOJiHbIe. KOHLIEBOM y4acTOK IOJMHHBLIN, TOHKMII, OCTPO
OKOHYEHHBIA.

Hibolites wiirttembergicus (Oppel, 1856—58)
(dour. 23; nan. XXI. dur. 5; XXII)

PocTpbl BepereHOOOpa3Hble, ANMHBI J0 60 MM, WIMpPUHBLI A0 7,3 MM, TOJIUMHBI A0
6.3 MM. BeHTpanbHaa 60po3aa y3Kad, JOXOAMT JaJiblle 4YeM JI0 MOJOBUHBLI pocTpa. Ilo
HalnpaBJICHUIO Ha3ajZ 0opo3ja CyKMBaeTcd M CTAHOBUTCA MeHee ray6okoit. MuHorpa
TIPUCYTCTBYIOT OOKOBble JNUHMK. IlomepeuHsiilt pa3pes, JEerkKo CHJIOUIEHHbLIA A0pCco-~
~BEHTPAJNBLHO B YAaCTM NPOKCHMMANbHOI, CTAHOBUTCA B OOJIbLLIEI MAM MEHBLIEH CTereHu
OKPYIJEHHBIM B YaCTM XMCTANLHOM. KOHUERBOM YyHacTOXK KOPOTKUIL, cocTaBadAer 1/4 gum-
Hbl pocTpa. MlHOrAa y4acToK 2TOT Clle KOPOUe M OKPYIJNEHHbI, a POCTPBI NPUMHUMAIOT
bynasoobpa3uyw dopmy.

Hibolites girerdoti (Loriol, 1902)
(. XXIID)

PocTpbl yONMHEHHDbIE, CPEAHENR BeIMYUHL], BEpeTeHooOpasHble, B 1pOKCHMMAabHON
YACTU HECKOJILKO CYXKEHHbIE, C KPYINbIM IOMNEPEYHLIM DPa3pe3oM, B CPeaHeil 1 ayi-
CTaJbHONM YacTH JIETKO CIJIIOLIEHHbIE N0PCO-BEHTPaNbHO. MakcnManbHasd WIKMPHMHA HA-~
XOINTCA B MOJIOBMHE IJIMHBL! POCTPA 1 pasHa 12 mM, wvpuHa pocruraer 10,5 mm. Ben-
TpaJdbHaa 60po3fa AOXOAUT A0 TOJOBMHBLI POCTPA, Y3KAaA M OCTPOTPAHHAA B MPORKCH~
MalbHOM YACTM, CTAHOBACHL MeHee IaybBOKoM M elle DOAbLIE CYKMBASACH B KOHIGBOM
yuacTke. BORKOBbIE JMHUM €AMHUYHDBIC, MJIMHHBIE, NIOYTHU AOCTHIaOT KOHUA. KoHileBoi
Y4aCTOK AJAMHHLINA, OCTPO OKOHYEHHBII.

Pon Dicoelites Bohm, 1906
Dicoelites meyrati (Qoster, 1857)
(dbur. 24; nn. XXIV)

PocTpbl RKOHYCc000pa3Hoi1 POpMb], AMMHLL 00 64 MM, IUMPUHBI A0 11 MM, TOILIMHBI
no 13 mMm. BeHTpanbHaa 60po3za AOXOAMT MOYUTM A0 KOHLA pOCTPa, AOpPCajbHaa 3a-
XOAMT HAJIble YeM A0 MOJIOBUHBI pocrpa. B obnacTu anbBeoss! 60po3abl COEAMHAIOTCA
C anbBEOJION Y3RuMM LenAMu. IlonepedyHblil pa3pe3 HeMHOTO CIUJIILICHHLIA B 60KO-
BOM HAIpPaBJIEHMM B MPOKCUMAJBHOM 4acTH, OKPYIJIEHHBII B CDENHEN M AMCTAJNLHOMN].
KOHLIEBOI YYAaCTOK OCTPBINA, OTOTHYTBI OT OCM K AOPCAJNIbHOM CTOPOHE. AJbBeoJjsa 3a-
Humaer 1/3 AaMHBI pocTpa niay GoJblUe, €e YroJ paBHbIA 19—24°,

Dicoelites waageni (Neumayr, 1871)
(nn. VI, cour. 5—6)

PocTpbl KoOHycooGpa3Hbie, CNJIOL(EHHbIe B OOKOBOM HanpaBJ€HUM, KOHel CUM-
MEeTpPHUYHBINA, ¢1ab0o 3a0CTpeHHbll. BedTpansHaa 60po3aa AOXOAUT A0 KOHLA, AOpCaib-
HaAa OaurXRe 4YeM OO0 IOJOBMHBI POCTPA.
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IToxpcemeiicteo Duvaliinae Pavlov, 1914
Pop Duvalia Bayle, 1878
Duvalia disputebilis (Neumayr, 1871)
(bur. 25; na. XXV)

Poctpel Dojiee MM MeHee UMIAMHAPUYECKUe, NIMHBLL A0 3 MM, LUMPUHBLI X0 7,5 MM,
TONWHEI 10 9 MM. BOROBBIe JNMHMM OTYETJAMBBIE, YyacTo ABOWHbIE. Bopozx Her. Ilo-
nepevrHblii pa3pe3 OBaJbHBIN WM rpyLIeobpasHblid, ¢ Goyee IIMPOKOM BEHTPAJHLHON

CTEHKOW.

Pop Rhopaloteuthis Lissajous, 1915
Rhopaloteuthis majeri (Alth, 1875)

Pocrpel KOco nanuieobpasHble, ANMHBI J0 40 MM, IIMPUHBLI A0 14 MM, TOJUMHBI
no 14 mm. JopcanbHaa 6opo3Aa 1uMpoKad, MHOrjga LueixeobpasHad, AJMHBI PaBHOMU
3/4 noyHOM ANVMHBI pocTpa. BOKOBbIE NMHUM OTYETIMBHIE, HECKOJBKO M3OIHYTbIE, TaK
kak u pocrp. [lonepeyHsiil pa3pe3 NoOYTHU YETbIPEXYTOJbHBII B IMPOKCUMMAJIbLHOKI HaCTH,
B AMCTaJBHON OKDPYIJI€HHBI. AJNbBEoJia COoCTaBJaseT 2/3 OJNMHBI POCTPa, €e Yroa pas-

Hblil 26—32°. KOHLEBOI yYacTOK OKPYIJIEHHbI, YTOJNIIEHHDbINA, ¢ MYKPOHOM,

Rhopaloteulhils bzoviensis (Zeuschner, 1869)

Poctpel Koco nanuueotpa3Hble, ANMHbI 10 40 MM, muMpuHer A0 10,3 MM, TOJUIMHBI
ro 11 mm. JJopcansuasg 6opo3ga KOpPOTKadA, y3Kas, MHOrza uejeodbpa3Has. Boxosbie
JMHUM eJAMHUYHbIC, MHOrAa ABOIMHBIE, M3OTHYTBbIE, TaKMe Kak u pocTp. Ilonepeunsli
pa3pe3 OBAJIBHBIM MM HEPErYJAPHO YETbIPEXYTOJbHBIN, ¢ §0Jiee WUMPOKOH BEHTPANb-
HOW CTEHKOI. AJbBEOJa 3aHMMaeT 0KoJo 1/6 ANuHBLI poCcTpa, ee YroJ pPaBHbIA OKOJO

30°, KOHLEBOI yYaCTOK OTHOCUTENBLHO KOPOTKMIA, 3a0CTPEHHLI, YACTO ¢ MYKDPOHOM.

Rhopaloteuthis argovianus (Mayer, 1863)
(nn. VI, cour. 1—3)

PocTpbl Koco mnanuueobpasHble, CONOLIEHHbIe B OOKOBOM HAIlPaBJIEHUM, AJIMHbI
Ao 33 MM, MAaKCMMallbHAA UIMPMHA HAXOAUTCA B paccTosHuMuM 1/5 or KOHua. Jopcanb-
Haa 6opo3na y3KasA, OCTPOrpaHHAadA, AOXOLUT A0 IOJOBMHBLI AJMHBI POcTpa. BokoBbIE
JIMHUY eAMHUYHDbIE, CUJIbLHO YrAyOJeHHble, NOXOXAT O MNOJOBMHBI POCTPA. BOKOBbIE
crenkn Gonee wuporue. KoHely acMMMETPUYHBIN, OTKJOHEHHbIA K AOPCAJbHOM CTO-

POHE, HAaCTO C MYKPOHOM.

Rhopaloteuthis sauvanausu (d’Orbigny, 1842)
(nn. VI, ¢our. 7—9)

PocTtpb! Koco manuueobpasHele, AAMHbI A0 50 mMm. CymKeHHble B INPOKCUMAJIbLHONI
YacTH, paculMpeHHble B paccToauuy 1/4 ot Kosua. JlopcalbHaa 6opo3aa ZOBOJbLHO TJy-
60okasn, Lieneobpa3Had. IlomepeuHblil pa3pe3 KPYIJbld MAM OKpPYIJEeHHbIl. Bokosbie
JUHUM OTYETAMNBbIE, NOXOAAT A0 1/4 PAacCTOAHWA OT KOHHA. AJNBLBEOJA 3aHVMAET OKOJO

1/3 aauHBI pocTpa, ee yroa pasHblil 20°.
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Rhopaloteuthis spissus (Gillieron, 1873)
(. 1V, dour. 6—7)

Poctpbl nanuueobpasHble, CIJONEHHBIE B OOKOBOM HANPABJACHMM, ¢ HMECOMLUION
KOHLIEBOI{ aCMMMETPMEl], HeCKONbKO CYIKEHHbIE B IIPOKCUMANLHONI 4acTu. JopcansHas
Sopo3fa AOXOOMUT JO MOJOBMHBI POCTpPa. BOKOBBIE JMHMM UIMPOKME, INJIMUHHbIE, N0-
XOAAT O KOHIA pocTpa. KoOHeH KODPOTKMIf, OKPYIJIEHHbIN, OTKJOHEHHBII K JOPCAaJb-
HOI CTOPOHE, MHOrJa MYKPOHOOOpa3Hkelil, ANbBEoJIa 3aHMMAET OKO0JIO 1/4 NJIMHBI POCTPA,
ee yros pasHblil okoxo 20°.

Rhopaloteuthis gillieroni (Mayer, 1866)
(bur. 26; nn. XXVI)

PocTpe! HEpEryJaApHO KOCO MNanuueobpasHble, ANMHBI J0 35 MM, MIMPUMHBLL 9,8 MM,
TOMWMHBLL 8,6 MM, HECRONBLKO CYIRE€HHble B IIPOKCUMAJIbHON wyactn. HdopcajabHasa 00-
po3ga KopoTkas, rayGoxasa. Borosble auunu rayGokue, noxonAar no 1/4 paccrosHud
or koHUa. ITonepeyHkblil pa3pe3 4eTbIPEeXYFOJbHBIM B MPOKCHMMAJIBHOM 4acTH, B Cpel-
Hel CIIOUIEHHBLII HEMHOrO JODPCO-BEHTPAJILHO, B AUCTANBLHOM OKDPYIJEHHbLIN. BeH-
TpanbHAA CTEHKAa CIJIOLIEHHas, JopcajbHAA BbINyKJasd., KOHEU oCTPbIM, acMMMeTpUd-

HbI, OTKJIOHEHHBINI K JOPCAJIbHONM CTOPOHE, MHOTJA OKPYIVIEHHbIM, MYKpPOHOOOPa3HbIM,

Poa Pseudobelus Blainville, 1827
Pseudobelus coquandus (d’Orbigny, 1842)
(. 1V, dur. 1—5)

PocTpsl nanuueobpasHble, HEGONBLIOKH BENMYMHBbI, CYXKEHHbIE CUJbHO B NPOKCHU-
MaJbHOM YacTHM M CUJIbHO CIUIIOLLEHHbIe B OOKOBOM HanpaBieHuM. JopcalbHaA cTeHKa
Oosee y3kas, BEHTpaJabHaA nouwMpe. BOKoBbIe JMHUM ABOMHBIC, M3OTHYThI TAKKE KakK
1 POCTP K AopcanbHO¥M cropoHe. IlomepeyHslii pa3pe3 oBaJdbHBIA, ¢ O0Jee ANMHHBLIM
AOPCO-BEHTPANbHBIM JMaMETPOM, NpuOIMIKaeTCd K KBaApaTHOMY, WAy rpyuieodbpas-

. HbI, ¢ Goyee MpOKOM BEHTpPaJbHOI cTeHKOM., KOHUEeBOI y4acTOK KOPOTKMIL, acuMme-
MEeTPMYHbINA, CHAOMKEH Mnoobpa3HbIM uiau HopogaB4daThiM MYKPOHOM. Bopo3ab! OT-

CYTCTBYIOT.
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Fig.
Fig.
Fig.
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
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11.
12.

13.

14,

Pl I

Restrum with bifurcated apex; nat. size (Bj. 843).

The apex sigmodally cunved; X 2 (Bj. 839).

Intumescences in the proximal part of rostrum; slightly magnified (Bj.
832).

Intumescences in the medial part of rostrum and the bending of furrow;
nat. size (Bj. 833).

The bent of furrow and widening of the apical part of rostrum: slightly
magnified (Bj. 835).

10. Two rostra with anormal apical thickening; nat. size (Bj. 830, 834).
Rostrum with anormal apical constriction; slightly magnified (Bj. 844).
Apical part of mostrum arcuately bent, with numerous longitudinal
corrugations; X 2 (Bj. 84l).

. Rostrum with amncuately bent apex; nat. size (Bj. 858).

Rostrum with symmetrical bifurcation of the apex; nat size (Bj. 842).
Thin longitudinal section of rostrum, damaged during the early growth
stages, with anormal course of growth lines; X 3 (Bj. 846).

Arcuately bent wrostrum with bifurcated apex and curved furrow:
a ventral view, b side view; approx. X 1.5 (Bj. 845).

Thin section through a sigmoidal rostrum; X 4 (Bj. 413).
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Pl II

Rostrum covered with round pits; nat. size (Bj. 847).

Semicrescent, deep canalicule with adjacent pits; X 2 (Bj. 850).
Rostrum with long, narrow pits and a canalicule peaetrating the apical
part; X 2 (Bj. 849).

Numerous, minute, longitudinal pits; X 1.5 (Bj. 848).

6. A foraminifer Bullopora rostrata settled on the surface of rostrum;
A 8 (Bj. 852-3).

7. Adure cf Serpula limax settled cn the surface of rcstrum; > 1.5 (Bj. 851).
8. Concentric aggregates of chalcedony; X 2 (Bj. 854).



Pl. I

Hastites privatensis (Mayer)

Fig. 1-3. Three rostra of different individual age: a side view, b ventral view;
X 1.5 (Bj. 732-3, 755).

Fig. 4. Longitudinal section of the adult rostrum with growth lines, indicating
the successive growth stages; X 2 (Bj. 738).

Fig. 5. (a-d). Four transverse sections of adult rostrum: a-b quadrangular outline
in proximal part, c-d subcircular outline in distal part; X 6 (Bj. 739).
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Fig.

Fig.

Fig.

Pl 1V

Pseudobelus coquandus (d'Orbigny)

1-3. Three rostra of different individual age: a side view, b ventral views;

X 1.5 (Bj. 754, 760, 763).

4 (a-d). Four transverse sections of adult rostrum: a¢ behind the alveolus,

b-c¢c medially, d apically; X 3 (Bj. 765).

5. Longitudinal section of adult rostrum in the plane of symmetry; X 4

(Bj. 764).
Rhopaloteuthis spissus (Gillieron)

6, 7. Two rostra of adult individuals: a dorsal view, b side view;, X 1.5

(Bj. 541-2).
Rhabdobelus exilis (d’OCrbigny)

8. Rostrum of an adult individual: a side view, b ventral view; X 1.5

(Bj. 1740).
Rhabdobelus parvus (Hartmann)

ig. 9-11. Three rostra of different individual age, side view; X 1.5 (Bj. 744-746).

Brachybelus breviformis (Voltz)

. 12. Rostrum of an adult individual: a ventral view, b side view; X 14

(Bj. 702).



Fig.
Fig.
Fig.

Fig.

Pl V

Gastrobelus ventroplanus (Voltz)

1. Longitudinal section of an adult rostrum in the plane of symmetry;
X 3 (Bj. 803).

2 (a-e). PFive transverse sections of an adult rostrum from proximal to
distal part; X 9 (B). 804).

3-6. Four rostra of different individual age: a ventral view, b side view;
X 1.6 (Bj. 712, 714, 717-18).

7. An adu't rostrum: a ventral view, b side view; X 1.5 (Bj. 701).
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Pl. VI

Fig. 1-3. Rhopaloteuthis argovianus (Mayer). Three rostra of different individual
age: a dorsal view, b side view; X 1.5 (Bj. 543-545),

Fig. 4. Dactyloteuthis irregularis (Schlotheim). An adult rostrum: a ventral view,
b side view; X 1.5 (Bj. 703).

Fig. 5, 6. Dicoelites waageni (Neumayr). Two adult rostra: a side view, b ventral
view; X 1.5 (Bj. 806-7).

Fig. 7-9. Rhopaloteuthis sauvanausus (d’Orbigny). Three rostra of different
individual age: a dorsal view, b side view; X 1.5 (Bj. 573-575),



Pl. VII

Megateuthis giganteus (Schlotheim)
Fig. 1. Longitudinal section of rostrum, showing lamellar structure of the axial
part: X 5 (Bj. 53).
Fig. 2. Young rostrum with broad apical furrows: v ventral side, d dorsal side;
nat. size (Bj. 10).
Fig. 3. Phragmocone polished ventrally, showing the ratio of septal necks to
that of septa; X 2 (Bj. 57).

Fig. 4. Longitudinal -section of phragmoccone with ,subcircular structures”;
X 10 (Bj. 58).

Fig. 5. Phragmocone with septa and siphonal tube; X 3 (Bj. 56).

Fig. 6. Side view of phragmocone; nat. size (Bj. 46).

Fig. 7. Longitudinal section of the apical part of rostrum, showing the resorption

progressing from the apex; X 1.5 (Bj. 52).

Fig. 8. Phragmocone with protoconch and multilamellar septa, showing a part
of siphonal tube; X 15 (Bj. 54).
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Pl VIII

Megateuthis giganteus (Schlotheim)

Fig. 1-5. Five transverse sections of adult rostrum with main growth

Fig. 6,

Fig. 8.

marked, showing the initially irregular apical furrows; X 4-X6 (Bj.

c, e i, 1)

7. Two transverse sections of adult rostrum with main growth
marked, showing the regular apical furrows; X 7', X 8 (Bj. 60-a, b).
Longitudinal section of the alveolar part of adult rostrum with
growth lines marked; < 2.5 (Bj. 43).

lines
41-a,

lines

main



PL IX

Belemmnopsis canaliculatus (Schlotheim)

Fig. 1-5. Five rostra of different individual age: a ventral view, b side view;
nat. size (Bj. 86, 91, 95, 97, 100).

Fig. 6 (a-c). Three transverse sections of adult rostrum, from the alveolar to
medial part; X 6 (Bj. 104).

Fig. 7. Longitudinal section of adult rostrum in the plane of symmetry; x 2
(Bj. 102).
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Pl X

Belemnopsis fusiformis (Parkinson)

Fig. 1-6. Six rostra of different individual age: a ventral view, b side view;
nat. size (Bj. 265, 269, 271-2, 279, 281).

Fig. 7 (a-c). Three transverse sections in various parts of rostrum, from the
alveolus to the apex; X 7 (Bj. 287).
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Fig.

Fig.

Fig.

Fig.

Pl. XI

Belemnopsis latesulcatus (d’Orbigny)

1-3. Apical parts of three rostra, showing the passage from an elongated and
pointed apex to a mucronate one; size (Bj. 131, 135, 138).

4-6. Apical parts of three rostra, showing the passage from a pointed
apex to a rounded one; nat. size (Bj. 139-141).

7, 8. Apical parts of two rostra, showing width wvariations of the ventral
furrow; nat. size (Bj. 132-3).

9-12. Four rostra of different individual age: a ventral view, b side view:
nat. size (Bj. 111, 116, 120, 123).
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Pl XII

Four t{ransverse sections in

Fig. 1 (a-d). Belemnopsis latesulcatus (d'Orbigny).
X 3 (Bj. 125,

~arious parts of rostrum, from the alveolus to the apex;

130).
(a-c). Belemnopsis subhastatus (Zieten). Three ftransverse sections in

Fig. 2
various parts of rostrum, from the alveoius to the apex, X 10 (Bj. 221).
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Pl. XIII

Belemnopsis subhastatus (Zieten)

Fig. 1-6. Six rostra of different individual age: a ventral view, b side view;
nat. size (Bj. 169, 190, 195, 203, 208, 215).
Fig. 7. Longitudinal section in the plane of symmetry; X 2.2 (Bj. 225).
Belemnopsis latesulcatus (d’Orbigny)
Fig. 8a, 9. Longitudinal sections of two rostra in the plane of symmetry; X2
(Bj. 127, 129); 8b longitudinal section of the phragmocone of specimen
8a; X3 (Bj. 129).



Pl X1V

Belemnopsis parallelus germanicus (Roemer)

Fig. 1-5 Five rostra of different individual age:

a ventral view, b side view;
X 1.5 (Bj. 232, 242, 248, 252 254).

Fig. 6. Phragmocone with protoconch and air chambers; X 18 (Bj. 258).
Fig. 7. Longitudinal section of phragmocone with protoconch; X 7 (Bj. 260).
Fig. 8. (a-b). Two longitudinal sections: a behind the alveolus, b at midlength

of rostrum; X 9 (Bj. 261).
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Fig.

Fig.

Fig.
Fig.

Pl. XV

Belemmnopsis semiarcuatus n. sp.

1-6. Six rostra of different individual a<e: a wventral view, b side view;

1.

8.

9

X 2 (Bj. 297, 302, 316, 318-holotype, 322-3).

Rostrum cleaved in the plane of symmetry, showing the fissural area
in left view; nat. size (Bj. 318a).

Longitudinal section in the plane of symmetry; X 2 (Bj. 326).

(a-d). Four transverse sections in wvarious parts of rostrum, from the
alveolus to the apex; X 10 (Bj. 324).
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Pl. XVI

Hibolites hastatus (Blainville)

Fig. 1-8. Eight rostra of different individual age: a ventral view, b side view;
nat. size (Bj. 361-2, 365-7, 369, 371-2).

Fig. 9. Two adult rostra: ¢ typical individual of fusiform shape, b individual
with thick apical part; nat. size (Bj. 375-6).
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Fig.

Pl. XVIII

Hibolites hastatus (Blainville)

1. Longitudinal section of adult rostrum in the plane of symmetry; X 1.2
(Bj. 399).

2 (a-d). Four transverse sections of adult rostrum in various parts, from
the alveolus to the apex; X 3.5 (Bj. 400).

3, 4. Two longitudinal sections of the phragmocone, with protoconch and
air chambers; X 4, X 25 (Bj. 401-2).



Pl. XVII

Hibolites hastatus (Blainville)

Fig. 1-3. Three adult rostra: a ventral view, b side view; nat. size (Bj. 379,
382, 384).
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Pl. XIX

Hibolites semihastatus (Blainville)

Fig. 1-5. Five rostra of different individual age: a ventral view, b side view;
nat, size (Bj. 414, 434, 439, 442, 447).

Fig. 6 (a-e). Five transverse sections in various parts of rostrum, from the
alveolus to the apex; X 5 (Bj. 454).

Fig. 7. Rostrum cleaved in the plane of symmetry, showing the fissural area;
slightly magnified (Bj. 449).

Fig. 8. Longitudinal section of the phragmocone, with protoconch and numerous
air chambers; < 4 (Bj. 450).
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Pl. XX

Hibolites beyrichi (Oppel)

Fig. 1-4. Four rostra of different individual age: @ ventral view, b side view;
nat. size (Bj. 517-19, 521).

Fig. 5. Longitudinal section of adult rostrum in the plane of symmetry; X 2
(Bj. 529).
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Fig.

Fig.

Fig.

1,

w

Pl XXI

Hibolites beyrichi (Oppel)

2. Two transverse sections: a in the initial part of alveolus, b in midlength
of rostrum; X 6 (Bj. 530).
Phragmocone of adult individual, with protoconch and numerous air

chambers; > 3 (Bj. 524).

Longitudinal section of phragmocone in the plane of symmetry, with
proteconch and air chambers; X 4 (Bj. 529).

Hibolites wiirttembergicus (Oppel)
(a-e). Five transverse sections in wvarious parts of rostrum; from the

alveolus to the apex; X 8 (Bj. 512).
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Fig.

Fig.

Fig.

Pl XXII

Hibolites wiirttembergicus (Oppel)

1-5. Five rostra of different individual age: & ventral view, b side view;

X 2 (Bj. 495, 498, 504, 507, 509).

Longitudinal section of adult rostrum in the plane of symmetry; X 2.5
(Bj. 511).

Fragmentary rostrum showing the characteristic weathering of the
proximal part; X 2.5 (Bj. 510).

Typical adult rostrum with a serpuloid tuke attached to the ventral
furrow; X 2.5 (Bj. 506).
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Pl. XXIII

Hibolites girardoti (Loriol)

Fig. 1-5. Five rostra of different individual age: « ventral view, b side view;
X 1.5 (Bj. 464, 466, 474, 479-80).

Fig. 6. Longitudinal section of phragmocone, with protoconch and air chambers;
W 4 (Bj. 487).

©ig. 7 (a-e). Five transverse sections in various paris of adult rostrum, from the
alveolus to the apex; X 6 (Bj. 488).



Pl. XX1V

Dicoelites meyrati (Ooster)

Fig. 1, 2. Two adult rostra: ¢ ventral view, b dorsal view, ¢ side view; X lb
(Bj. 811, 817).

Fig. 3 (u-c). Three fransverse sections in various .parts of rostrum, from the
alveolus to the apex: X 4 (Bj. 823); X 12 (Bj. 823d).

Fig. 4. Phragmocone with protoconch and air chambers; X 15 (Bj. 820).



Pl. XXV

Duvalig disputabilis (Neumayr)

Fig. 1-5. Five rostra of the various individual age: a side view,b ventral view;
X 2.4 (Bj. 766-710).

Fig. 6. Transverse section of the rostrum behind the alveolus: « ventral side,
d dorsal side; X 11 (Bj. 800).

Fig. 7. Transverse section of the adult rostrum with folded medial growth lines;
X 70 (Bj. 800).
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Pl. XXVI

Rhopaloteuthis gillieroni (Mayer)

Fig. 1-5. Five rostra of the various individual age: « dorsal view, b side view;

X 1.6 (Bj. 692-696).

Fig, 6 (a-d). Four transverse sections of an adult rostrum in various parts, from
the alveolus to the apex; X 4.5 (Bj. 562).

Fig. 7. Longitudinal section of a gerontic rostrum in the plane of symmetry:
v ventral side, d dorsal side;

X 2 (Bj. 698).
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