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BELEMNOIDS FROM THE JURASSIC OF POLAND

Abstract . - 29 belemnoid species (including 1 new), belonging to 12 genera and 4
subfamildes within the Belemnitidae, are described from the Middle and Upper
Jurassic beds of Poland. Individual variation, ontogeny and structure of th e
rostra are investigated. General remarks on the Jurassic stratigraphy in the
Krakow-Czestochowa Highlands and in the north-eastern margin of the Hol y
Cross Mountains (GOry Swietokrzyskie) are given. Methods of in vestigation,
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 be en
collected by the writer between 195'4 and 1958. She also had at he r
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 're presenting 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 Krakow-Czesto
chowa region. The north-eastern margin of the Holy Cro ss Mountains
has yielded barely some tens of specimens represe nting 6 species, of
which one is new.

So far the knowledge on belemnites from the Jurassic of P oland has
been very limited. The first descriptions are to be found in a paper by
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A lth (1875) w ho m entions 8 species known in his time: Belemnites
canaliculatus Schlotheim, B . beyrichi Oppel, B . waageni Neumayr, B .
subhast atus Zieten , B . call ov iensis Oppel , B. hastatus Blainville , B. bzo
viensi s Zeuschner, B . disputabili s Neumayr, and one n ew speci es:
B. majeri Alth. Among other aut hors w ho have mentioned bel emnites
from the Juras sic of P oland are: Pusch (1830, 1837) , Bronn (1851/52) ,
and Zeuschner (1859 , 1864). In 1869 the la st m entioned author described
a n ew species from Bz6w near K romol6w - Belemnites bzo oiensi s
Zeu schner . Three new species: B. disputabil is, B. waageni and B. bene
ckei h ave been d escribed by Neumayr (1871 , 1873) ; Makowski (195 2)
men tions two species, of w h ich one - Belemnoteuthis pol onica Makow
ski - is n ew. 17 s pecies from the Jur assic o f Poland are m entioned by
R ozycki (1953). The materials co llected by that author have been
destr oy ed during the w ar. The presen t writer has identified 29 specie s
w it hi n t he materi al she co ll ected from sites lying in close pr oxim ity to
t ho se 'w hich have su pplie d Rozycki' s s pecimens. The specific com posi
tion of the se collect ions, however , is different: 4 of Rozycki's s pec ie s
are not identifi ed in this materi al w hi ch, on the other h and, c ontains
16 spe cies not mentioned by Rozycki.

The w ri ter's laboratory st udies have been conducted at th e Institute
of Palaeozoology of the Warsaw Universit y under the guidance of P r o
fessor R. Kozlowski, and the warmest thanks are conveyed to him for
t he valuable criticism and sugge stions offe red throughout t he prepara
tion of the present work. The fin ancial support for the field work
was r ec eived from the P olish Academy of Sciences .

The wr it er is also indebted to the following perso ns for cooperation :
to Miss M. Czarnock a f O'T the phot ographs, t o Miss M. Witk owska, Mr W.
Skarzynsk i, Mr W. Sicinski and Mr A. Krysz ewski for the cleaning of
specimens and the preparation of thin slides, as w ell as for as sistance in
the fi eld wonk, to Mrs K . Budzynsk a fo r drawing the text-fi gures .
Mrs J. Humnick a d id the English transla tion of the Polish t ext.

The described material is part of the c ollections of the Palaeozoolo
gical Laboratory of the Warsaw University and is refer red to as Z. P al.
UW No. Bj. 1 - Bj. 855.

GENERAL PAR T

DESCRIPTION OF THE JURASSIC DEPO S ITS OF T HE K RAKOW - CZ E;STO 
CHOWA H IGHLANDS AN D OF THE NORTH - E ASTERN MARGIN OF THE

HOLY CROSS MOUNTAINS

The facial development elf marine sediments within t he J uras sic
Krakow-Czestochowa High lan ds is strongly d iffer enti ated . On the base
of facial diff erences R ozycki (1953) has recogni zed there two main r e-



BELEMNOIDS FROM T HE J URASSIC OF POLAND 107

gions: the n orthern and the southern. The northern region, ex tendi ng
between Czestochowa and Zawiercie, displays fair uniformity of relief
in the substratum of Jurassic deposits that lie confor mably to marine
sed iments of contine ntal Lias rock.s. In the southe rn region, ex tending
between Olkusz and Krak6w, on the other hand, the Jurassic sediments
r est on a subs tratum made up of various rocks (Rh aet ic-Liassic, Keu per ,
Muschelkalk , Permian, Carbonife rous or Devonian, also extrusive Older
Palaeozoic) showing ext reme ly vari able 'r elie f forms. In the nor thern re
gion the lithofacies are fairly cons tant in the diffe rent hori zons, whil e
no such de penden ce is observable in the southern regi on. The quar ry
at Wrzosowa gives a typical section of the northern region. Here, as

e lse wher e in the Jurassic of the Krakow-Czestochowa Highlands, the
Astartian and the Upper Jurassi c horizons are missing. The Bathoni an
is mostly represented by dark-grey clays with sphaerosiderites , and
brown arenaceous clays with oolites, the Callovian by brown limestones
and glauconitic marls of a grey-greenish colour. In the Upper Callovian
a characteristic "concretionary horizon" is encountered, co nsisting of
phosphorite-limestone concretions yielding a rich and differ entiated
fauna. These d ep osits are overlain by a layer of st roma toli te s. The
Devisian, occurring in the easte rn part of that area, is r epresented by
marls and marly limestones with a r ich fauna of ce phalopods , brachi o
pods and sponge ass emblages of a bioherm type. The Dev isian is absent
at Wr zosowa w he re a stratigraphic hiatus is noted. Th e Nevisian does
not fundamentally differ fr om the Devi sian, its upper horizon bei ng
represented ,by marly fr agmented limestones , the terminal on e by lam i
nated limestcnes which prevail also in the Argovian. The last named
hori zon is m i.ssing at Wrzosowa.

In the southern region th e facial development is much mor e di ff eren
tiated . Traces of washout, stratigraphic breaks, the absence of t he'
con cretionary and stromatolitic beds, in some sections even that of
oolites, so characteristic of the northern region , are readily observable.
Iron ore-bearing clays vare, on the other hand, encounte re d 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
exce ptiona l. The Nevisian is characterized by shaly marls alternating
with sponge beds. Laminated limestones in this region , too, ar e referable
to the Argovian (fig. 1, 2).

In the north-eastern margin of the Holy Cross Mountains the J u
r ass ic sediments include rocks ranging in age from the Bajocian to
the Kimeridgian. The character of these sediments differ s from tha t
of 'rocks in the Krakow-Czestochowa Highlands. Marine transgression
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Fig. 1. - D iagr ammat ic 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,
py r itic sed ime n ts su ggesting a rather sha llow and poorly aerated sea
(Pozaryski, 1953). During the Callovi an the sediments cha nge from
terrigenic into zoogenic an d chemical. The fauna cons ists mainly of
cepha lopods, br achiopods, pe lecypods and echinoderms. Other sediments
occur here, such as white and ye llow ferruginous sands, oft en wit h
spongioli te inclusions, also arenaceous and crinoidal lim estones . These
sediments in dicate an open sea. Higher J urassic horizons are cha rac te 
r ized by a chert facies with sponges, towards the top passing into an
oolitic one. In the Oxfordi an , reef rocks built u p main ly by sponges
make their appearance along with the Cordat um Zone, d eveloped as
marly limestones. In the Rauracian, shallow-sea sediments are encoun
tered. A reef facies wi th corals an d stromatoporoids is predomi nant,
while limesto nes intergrown with cherts are frequent. The Astartian is
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represented by oolitic, very light, fin e-grained limestones. The same
facies as in the Astartian continues during the Kimeridgian, accompanied
by stronger dolomitization of sedime nts , disappearance of ooli tes in the
higher Kimeridgian horizons, while argillaceous marls with oysters and
terebratules are fr equent. The highest horizons of the Jurassic and the
Lower Cretaceous are missing (fig. 3).

MATERIAL

The bel emnites were collected from successive beds of the v ar ious
horizons of the Middle and Upper Jurassic. The Iowerrnost Jurassic
horizons are developed as dark-grey Bathonian days, commo nly iron
ore-bearing. Thes e sediments are known from the vicinity of Kamienica
Pol ska (district Czestoch owa) , Rudnik (distr. Zawiercie) , Leczyca n ear
Kutn o, and Trzebionka in the Krak6w district. The Bathonian cl ays
carry a 'r ich 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 th e vicinity of Kamie
ni ca Polska , while at Rudniki this species is rare. Ap proximat ely 200,
more or less complet e r ost ra of Hibolites beyrichi ha ve been found at
Leczyca, over 50 rostra of H. wiirttembergicus at the Trzebionka qu arry ,
as well as the species : Belemnopsis fusiformis, B. subhastatus, B. lat esu i
catus, B. prallelus parallelus, Rhopaloteuthis giWeroni, Gastrobel us
ventroplanus, Brachybelus breviformis, Rhabdobelus exilis and Rh. par
vus, in numbers ranging from a few to some tens of specimens. Th e
belemnites always occur in association with ammonites, brachiopods,
gastropods, pelecypods and with dess numerous echinoid s and crinoids.

The greatest number of specimens, i. e . more than ten thousands,
has been collected fr om the Callovian. The predominant species h ere
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 specimen s),
collected from Upper Callovian deposits of Balin in the district of
Chrzan6w. The presence of Hibolites girardoti and Belemnopsis serni ar
cuatu s n. sp. is restricted to Upper Callovian str ata ; the former passes
into the low er horiz ons 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 Ogrodzie niec (distr. Zawiercie)
have supplied the most satisfactorily preserved fossils.

The quar r y at Wrzosowa (distr. Czestochowa), though crowded with
remains of belemnites and of other animal groups, does not constitute
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th e best coll ecting site owing to the bad state of preser vation of rostra .
The predominant facies here is ar en aceous-calcareou s, often ferruginous
and argillaceous. These se dime nts were rep eatedly subj ect t o washout
and re-deposition, in result whe reof the belemnite r ost r a , though
occur r ing in great number, are broken up, cr ushed , cor r od ed by iron
oxides and weathered (fig . 4). The stromatolite horizon, com ple tely unf.os
si lliferous, is here strongly developed. Thi s horizon overlies Callovian
sediments. Owing t o it s brown-brick colouration it is read ily distingu ish
able from th e light-colour ed m arly Lower Oxfordian rocks and consti-

Fig. 4. - Accumulat ion of ros tra in the
Callovian of Wr zosowa ; nat. size.

tutes an additional index hori zon of the Upper Callovian. A large co llec
t ion of over 4 thousand belemnite specimens, has been obtained from
ro cks at the Wrzosowa quarry. It furnishes such ubiquitous Jurassic
species as Belemnopsis canaliculatus , B. latesulcatus, Hib olites has tatus,
as well as the less common Belemnop sis parallelus germanicu s and
Hi bolites girardoti . A small part only of th e Wrzosowa m at erial could
be worked out in d etail. All the rest, on account of a very bad state of
preserv at ion, was useful merely for identifying species from particular
horizons, and for correlating deposits from the profile of Wrzosowa with
cor r esponding profiles of other quarries.

The best preserved fossils are co llected from the argill aceous se di
ments of the Callovian. Appr ox. 100 specimens of Rhop aloteuthis bzo
viensisand Rh. majeri ha ve been collected from the ornat um days of
Regulice , the glauconitic hori zon in th e Wiek quarry near Ogrodzieniec ,
and the argillaceous dep osits of Balin (distr. Chrzan6w). Mor eover
appr ox. 30 rostra of Duvalia disputabilis ha ve been found at Regulice
and in the Wiek quarry.

Some ve ry inter esting forms hav e been obtained from the quarry at
Wyszmont6w (distr. Opat6w) w he re the writer has discov ered approx. 15
rostra of Dicoelit es meyrati and two of Rhopalot euthis sau vanausus. The
fi rst of the just named species has n ot been ascertained from any oth er
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p lac e outside that quarry , while the other one has also been recorded
from Re gulice (distr . Krzeszow ice). The other belem nite fo rms occurring
in t he quarry at Wyszmont6w are referable to the genera Belenm opsis
a nd Hibolit es , very common in a ll the Jurassic strata of Poland. The
belem nites here occur in association with a fauna consisting mostly of
gastropods, brachiopods, few am monites, also of te eth belonging to
shark-like fis hes, occasionally those of reptiles.

Within the Upper Callovi an clay sediments at Balin (dist r . Chrzan6w)
the writer has discovered two 'ros t r a of Rhopaloteuthis SpiSSlLS , a species
not reported from the other outcrops, also several specim ens of Rh.
bzoviensis and Rh. majeri as well as other common J urassic species
belonging to the genera Belemnopsis and Hi bolites.

The compact , crystalline limeston es , occ urring at Wola Morawicka
(province of, Kielce), characteristic by t heir unusual hardness, contain
r are bel emnit es. The writ er s ucc eeded to extract from the rock there 3
rost r a o f Rh opalot euthis argovianus , not recorded from the other quarries,
and several other ros tra bel on gin g to the genera Belemnopsis and Hi
bolites.

In the higher Oxfordian horizons, bele mnites are less abundant.
The predom inant genera are Be lem nop sis and Hibolit es. Ammo nites ,
ec hinoderms and brachiopods occur in far greater numbers.

METHODS OF INVESTIGATION AND T ERM IN OLOG Y

In describing t h e species a nd discussing the ontogeny of rostra the
writer has given considerat ion to the fo ll owing characters : the shape,
length , w idth and thickness of rostrum, t he d evelopment of apic al par t ,
a lveolar furrows on the ventral and dorsal sides, thei r length, the cha
racter of t he ir edges, d ep th and exten t of apical compression,apical
furr ows; the transverse section, lateral :lines ; angle and depth of alveoles ,
apical line, gr owth index and compression index. The last two terms 
index of growth vand ind ex of compression - are introduced by the
writer. The remaining terms have been t aken from K rimholz (1960 ,
p. 15- 30).

The measurements were taken by me ans of a caliper and are stated
in mill im eters with an acc uracy of 0.1 mm. The rostra wer e measured
for their mi nimum and m axim um width and de pth (d-s and d-v diameter
respectively) .

Wher e the alveolar part was not Ipreserved , the values of the m ini
mum diamet ers were disre garded on account of the lack of a constant
orientation point , i. e . of t he alv eolar a pex.

Changes in rost ral ontogeny were inv esti ga ted by studying speci 
mens of various si ze and analysing the t hin sections. Transv er se sections
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were cut at regularly spaced intervals, longitudinal sections - on the
dorso-ventral plain. The method of celluloid peels has be en 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 ac id, in order to examin-e
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. Th e resulting peels are then mounted, i. e.
placed between two glass slides and a strip of plaster fixed around the
edges to prote ct 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 sp ecim en which
is unavoidable in slides.

Complete ros t ra 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 rostrurn may be conical, cylindrical, mace-like,
fusiform. These terms have been used by the writer together with othe rs
such as : shape obliquely club-like, subcylindrical, etc. Th e shape of
rostrum is one of the important specific features.

2. The length of the here studied rostra d oes not , in mo st cas es,
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-;
des 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 sp-eci-es 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
char acter 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 exten t of apical compression are all characters subject to specific
variations, while the general habitus of the furrow is cons t an t within
each subfamily.

6. Apical furrows. In the material available to the w r iter their
p r es ence has only been ascertained in the genus Mega teu this. They are,
indeed , an important index feature for the whole subfamily of Passalo
t euth inae, while their number is a generic character. In Mega teuthis it
has been possible to distinguish d ouble lateral furrows : longer dors o
- lat er al furrows and s h orter ventra-lateral ones; as w ell as t h e faintly
marked single furrows on the dorsal and ventral sid-es. With individual
growt h these furrows be come narrow, de eply incised into the rostral
s ur face.

7. Lateral lines (fig. 6b) may he either single or d ouble . They are
a some what unreli able generi c ch arac ter, sinc e it is n ot always p ossible
to ascertain their presence. Occasionally they disappea r in the adult
s t age. Their course is clos ely corr-elat-ed with the shape of the rostrum.
In forms with an asymmetrical rostrum they are m ostly curved. Their
e x ten t v aries specificall y , som etimes t he y are d-etectable over the com
plete length of rostrum, while in o ther 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 alveolus is the starting p oint.
Changes of the alveolar angle during ontogeny are extremely rare, e . g.
in Megateuthis giganteus. If they do occu r, the angle increases during
t he younger stages, but d ecr eases with age. This angle may vary in con
gene ric. species but the r ange of its size variations is very Iimited and
does n ot exceed the generic variablility.

9. Depth and position of alveolus (fig. 7b). The depth measurements
were made on com plete r ost r a and on longitudinal sec tions. The terms
used are: deep or shallow in relation to the com plete length of rostrum,
e. g. in Rhopaloteuthis majeri the alveolar depth inc re ases with indi
vi d ual growth f ro m 1/2 to 2/3 of rost ral length. The alveolus may be
placed centrally , so meti mes excen tricall y . E. g. in yo un g s pe cimens of
Megateu this giganteus it is cen t ral, but with growth gr ad ua lly becomes
exce nt ric, approaching the ven tr al wall .

10. The fis sural are a (fig. 8, 9) varies gene rally in shape and e xten 
s ion in differ en t genera, and constit u tes an important di agnostic charac
t er. The fissural area is connected either with the ventra l or d orsal
Iurrow Near the border of the dorso-ventral surface of a sp lit-up
rostrum, a smooth area can be seen, often di spl ayi ng very deli ca te
longitudinal striae. The extension of that smooth area varies sp-ecif ica lly,
most common ly, however, its length is sligh t ly smaller than that of the
f urrow. In the presence of a ve ntra l furrow, e. g. in th-e gen us B elemn o-
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rig. 5-11. - Diagrammatic drawings of rostra, indicating the method of measure

ments and terminology used.
5 Ventral side: a maximum width (d-s diameter), bapLcal part. 6 La teral

side : a maximum thickness (d-v diameter), b lateral lines. 7 Section of the alveolus
in :p lane 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 rostrumof 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; c d-s diameter
d distance betwe en th e 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 Iissuralarea occupies the cl eavage '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 thealvoolar fissure common in Cretaceous belem
nites. In the presence of both, the ventral and the dorsal furrows ,
e. g. in the genus Dicoeiites, 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 dine 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 dorsa-ventrally depressed. Quite frequently the transverse section of
the proximal, medial and distal parts of the same individual may
differ, too.

13. Growth index (fig. 10). Th is term is introduced here to d eter
mine the length ratio of the apical part of rostrum to its ma x imum
lateral diameter. When the rost rum is irregularly shaped or latera lly
compressed throughout its length, it seems more convenient n ot to
measure the length of the apical pa rt , but the distance from the end
of the furrow to that of the rostrum, ,and to establish the ra tio of that
distance to the transverse di ameter at the end of th e furrow. The lat ter
measuremen t me thod has, e. g. been used in species of the genus
Rh opaloteuthis. The growth index ha s proved most use ful in studying
growth processes and certain interdependence of t he above mentioned
characters. This index often decreases wi th the growth of rostrum
occasionally it may remain unchanged , and once only, in Belemnopsis
fus iformis, it increases. It is a featur e of cons iderable specific va lu e.
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14. The com pression and depr ession index,') (fig. 11) are the other
terrnes, in trod uced in this pa pe r to d efine th e m utual re lation of the two
diamete rs. They have been used in studies on Megateuthis gigan teus and
en Hib olit es girard oti wher e the lack of complete adult rostra im peded the
use of the gro wth index. The com pression index ha s been m easu r ed at
the beginning of the alveolus on M. giganteu s and at the end of the
furrow on H . girardoti. In adult forms it di ffered from that in the
yo ung for ms and constit u ted a fairly relia ble ind ividua l growth cr iter ion
f or that species.

ONTOGENETIC CHANGES

In the ontogene tic development of Dic tyoconite s groenLandi cus
Fischer (family Aulacoceratidae) from the Permian of Greenland,
Fischer (1947) has recognized three growth stages : the n epionic, the
neanic, and the ephebic-gerontic. The characters on which this differen
ti ation was based are: the shape of the r ostr um - needle-like in n epionic
specimens, fu siform - in the older growth stages; transverse section 
ci rc ula r in th e youngest specimens, but ovate ' in the neanic and older
s t ages ; the character of costae and s t riae on the su rface of the rostrum,
and the internal structure which makes its appearance during the
neanic stage and 'becom es more d ifferentiated in the final growth st ag e.
The nepionic specimens are structureless, witho ut externa l orna men
t ati-on .

These stages may be comparable with the young, adult, and senile
or gerontic stages of K ongiel (1960 MS) , distinguished in his study on
the ontogeny of the genus Beiemnitelia and ReLemn ell a from the Cre
ta ceous of Pol and. Imprints of blood vessels giv e in this case a basis
for the recognition of stages. They are faint in yo ung individuals ,
conspicuous in adults, while in gerontic s pecim ens they m ay partly di sap
pear below the covering of the so -calle d cortex layer which is for:med
toward s the end of ontogeny.

When work ing on the Jur assic belemnites of Pola nd the writer
has cond ucted observationsconoerni ng the ontogeny of r os tra of the
gre ater part of the he re cons idered species . A compar is on of t he ir onto
genetic development in dica tes that it is not possible to determine some
general characters of the s uccessive growth s tages w hich would be
common for all t he studied species. In Jur ass ic be lemni tes the rostral
s urface is smooth , the in ternal str uct ure does n ot m od ify d ur ing the
growth 'process a nd imprints of blood vessel's and the cortex layer are
not preserved . The three essenti al growth stages could, however, be
distingu ished in these forms, too. Occas ion ally they d isplay certain
ana logies, but in . the m ajor ity of cases these stages differ in th e par t i-
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cular species . In studying the ontogeny of the rostrum the successive
growth s tages have been characterized on changes of such features as
shape of rostrum, its transverse s ection in the alveolar pa rt, and some
times the alveolar angle, the depth of alveolus, the furrows on the
surface of rostrum, the growth indices and , occasionally, compress ion
indices. The terminology introduced by Fischer (1947) has been followed
in the definition of growth stages since it is commonly used in an alogous
descriptions of other animal gr oups.

S hape of rostrum

In Megateuthis giganteus (Schlotheim) the nepionic rostrum is shaped
like a short cone with an obtuse angle. In the neanic stage the gr owth
in leng th increases considerably as compared with the slight growth
in width an d diam eter. Th e e phebic-geron tic forms are conical, too ,
but more elo ngate, slender, wit h ac ute angle .

In Belemnopsis canoiicuuitus (Schlotheim) the n epioni c ros trum is
fusiform, with the alveolar part dis tinctly tape ri ng an d median portion
expanded. In the next stage the shape of rostr um gradua lly passes into
a cylindric on e. The growth in width and diame ter increases, pa rticularly
so in the alveolar part. The ephebic-gerontic stage is character ized by
the distinctly cylindric shape of 'ros tr um and by nearl y parallel sides.

In Dicoelites meyrati (Ooster) the ros trum is conical-shaped through
out all th e evolutionary stages and it is only th e 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 li es oblr
quely , nearer to the ventral sid e. Rostral asymmetry here, d ue to the
d eviation of the alveolus, increases during the ep hebic-gerontic stage,
the end of th e rostrum being bent d or sally and somewhat laterally.

In several cas es the shape of the rostrum does not change much
throughout all the evolutionary stages, wit h the exc eption of a rapid
increase in d iameter as compared to that of length. The you nger for ms
are more slender. In the fina l stages the apical part is shortened owing
to the more 'backward shifting of the m aximum diameter. The apical part
beco mes less pointed, even ro unded . Th e foll owing species, referable to
vario us gene ra, display evo lutiona ry chan ges such as those just m en 
tio ned : Belemnopsis subhastatus (Zieten) , B. latesulcatus (d'Orbign y),
B. semiarcuatus n. sp. B. paralle lu s germanicus (Roemer ), B. [usi
formis (Parkinson), Hibolit es beyrichi (Oppel ), H. wiirttember gicus
(Oppel) , H . hastatus (Blainville) , H. girardot i (Loriol), Duvalia disputa
bilis (Neumayr) , H. semihastatus (Blainvil le), Hastites privatensis (Mayer)
and Gastrobelus v entroplanus (Voltz).

In representatives of th e genus Rhopalote uth is: Rh . gillieroni (Mayer),
Rh . bzov iensis (Zeuschner) and Rh . majeri (Alth), nepionic rostra are

2 Act a P a laeont.ologlca
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Fig. 12 - M egateuthis gi
ganteus (Schlo theim, trans
verse section of adult ro
strum show ing the growth
va r iability: v-ventral s ide,

d-dorsal side ..

in the shape of an elongated cone. In the neanic stage the r ostrum dia
meter increases rapidly , particularly so at 1/3 length from the apical
part. A certain asym me try is observable here, i. e. a slight dorsal
deviation of the apical part. In the ephebic-gerontic stage the r ost r um
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 e m bryon ic 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 dorsa
-ventrally depressed. In Dicoelites meyrati (Ooster) and Duvalia disputa
bilis (Neumayr) a Iateral 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 r'etain its e llip tic 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 rieanic stage it is elliptic with equal
d breadth of the ventral and dorsal walls, wh jle

during the ephebic-gerontic stage the transverse
section goes baok 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, dorsa
-ventrally depressed as in Rh. gillieroni , or
irregular, with a longer dorsa-ventral diameter

v as in Rh. bzouiensis.

Angle and depth of alveolus

Im most species the angle and depth of
alveolus are not subject to ontogen et ic 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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occu pies approx. 1/3 of rostral le ngth, and its fina l depth does not
exceed 1/5 of r ostr al lengt h. Th e alveolar ang le, initially wider , decreases
considerably with individual age.

Furrow s

The width and depth of the ventral and d orsal fu rrows as a rul e
increases with individual growth. In Megateuthis gigante lts th e width of
the apical furrows decreases with age and they are at the sa me time
gradually pushed deeper into the rostral wall. In yo ung forms thes e
furrows d isappe ar at 1/2 length of rostr um , in adults at 1/3 len gth from
the apical part.

Grow th, compression and depressi on indices

These indices beh ave differen t ly accor ding to the age of specimens.
In Belemnopsis fusiformis (Parkinson) th e growth index increases with
age from 3.7 to 4.5. Occas ionall y it was observed not to differ much
from that in the youngest and oldest specimens, but fr equ ently it de
creases, sometimes even considerably . In Bele mnopsis paral/elns germ ani
cus (Roemer ) it decr eases from 3·0 to 2.4; in B. semiarcuatus n . sp . fr om
3.0 to 1.6; in B. su bhastatus (Ziet en) from 4.2 to 3.2 ; in Hibolites wiirttem
berg icus (Oppel) from 3 to 2; in Dicoelit es meyrati (Ooster) from 4.6 to
2:4; in Hibolit es beyrichi (Oppel) .from 9.1 to 6.3; in Rhopaloteuthis
gill ieron i (Mayer) from 4.0 to 2.3 ; in R h, bzoviensis (Zeuschner) fr om
7.7 to 1.8; in Rh. m aj eri (Alth) fro m 3.5 to 1.1; in Gastrobelus ventl"O
planus from 2.7 to 2.0. The d ep r ession or the compression index measured
in two cases scarcely changes d uring its ontogeny, e. g. as in Hibolites
girardoti (Loriol) where the respective fig ure is 1, or else ch anges ve r y
slightly, as in Megat euthis giganteus where in nepionic form it is 1,
ch angin g to 1.3 in ephebic- ge rontic for ms.

The above considerations show tha t growth changes are variously
expressed. Gr eates t differences are observable in the nepionic stage whose
dev elopment of ten di ff ers fro m that of th e late r stages, Specifically ch a
racter is t ic changes occur dur ing the neanic stage, while during the
oldest s tage th e par ticular features are definit ely established.

LIFE - T IME DEFORMATIOr\ S OF ROSTRA

(pI. I, f ig. 1-14)

The h ere investigated mater ial illustrates numerous examples of
deformed rostra. Th e majori ty represent anormal sw elling of the apical
part or knob-like excrescences in the anterior , occasionally th e m edian
part of 'ros t rum (pl. I, fig . 3-6 , 10).

2'
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Besides kno b- like d eformations , some rostra with the v entr al groove
show a va rying degree of axial twisting (fig. 4, 5, 13a). Arcuate inflexions
of the whole rostrum or of its posterior part only, sig moi da l curves and
mi nute corrugations in the apioal en d, are also freque nt (fig. 2, 8,
9, 13).

Other types of deformity are observable in rostra with a slig htly
bifurcating apical part. The two apexes m ay display symmet r ic lat er al
deviations from the <axis , as is shown in fig. 11, or one ti p m ay be longer,
s pine- like , while the other is sho r t and blunt (fig. 13). In some r ost r a
with bifurcated apex es the two Ups are differently d isposed to eac h other.
The 'knee-Iike baok ward inflexion of -one apex is separated by a n arro
win g from the oth er, the la tter being probably the true e nd of rostrum
(f ig, 1).

T he sigmoidal en d of rostrum , polished in the dorsa-v ent r al plane,
ver y accurately represen ts the co urse of the growth lines which curve
identically throughout all the growth stages. In iti ally this curve is
r athe r small, but wit h age <it becomes more conspicuous. The growth
layers are added continuously wi thout traces of any injuries (fig . 14).
Similarly curved rostra have been figured by Abel (1935, p. 555, fig. 463),
but hi s longitudinal section shows two fractures produced d uring the
ear ly growth stages. Hence two si milar deformations cannot always be
an alogously interpreted on external s imilarities only . The thi n section
of another rostrum (fig. 12) shows the alveolar pa rt d omed in a knob- lik e
fashion. In this case the rostr um was probably in jured in an early
growth stage. The growth layers encircl ing the injur ed part are in it ially
stro ngly ou tcurved , but subseque nt ly tak e a normal course. The in jury
of t he rostrum m ust have occurred in the an imal's life ti me, £.01' the
growth layers continuously encircle the in jured part.

Compressions of the various parts of the rostr um, of varying extent,
ar e freque nt, too. This type of deformation is shown in fig. 7. It is
possible that they have occurred after the animal 's dea th, either in
r esult of the dissolving by so lutions circulating in the deposit, or owin g
to the mechan ical pressure of the overlying layer s. The in juries and
deformations, however, which have been mention ed befor e, indicate
mechanical inj uries probably inflicted during the a nimal's hie time .
They m ay have occurred owing to the im pact of the rostrum with sub
marine rocks or i n result of the at ta cks of some mar ine animals of pr ey.

In a discussion on analogous d eformations and injuries of the rostral
surface, Kabanov (1959, p. 30-40) is inclined t o admi t that d uring the
life ti me the belemnite rostrum was elastic, having a ca r ti lageous con
siste ncy and pro perties, and n ot rigid or ham as was generally admitted .
In analysing various types of pits, de pr essions or pricks, that author
observed that they have smooth borders . In his opin ion , these observa-
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tions suggest elasticity during the animal's life time, since, ot he rwise,
if the rostrum had been hard and brittle, the margins of the pits or d e
pressions would be unevenly rough. Had the consistency of the rostrum
been firm, damage suffered during its ear ly growth stages in the form of
breaking or crushing, would result in injuries of the mantle secreting
the new growth layers. On the other hand, if after Kabanov we admit
the elasticity of the rostrum, the regenerating function of the mantl e
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 w eight an d
rigidity would hinder it considerably.

Kabanov's argumentation d oes not seem convincing t o 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 d et ermine
if the growth layers near the fissure bend during the ear lie r growth
stages, or whether they are merely broken. Kabanov, however, has n ot
analysed this problem. Fissures or punctures may have occur red 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 evide nce is
given in support of the last supposition. Similar fissures and punctures
obs erved by the writer have smooth borders, circular or subcircular in
section, and they have undoubtedly be en 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 'rostr um that protected the very d elicate phrag
mccone.

D AMAGED ROSTRA
(p l. 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 ha ve
smooth margins, and rostra with destroyed internal structure are pierc ed
by them. In the transverse section of rostrum, several canalicules a re
seen as continuation of pits, extending vertically to the outer wall. Ana
logous pits are discernible at the bottom of canalicules, p en et rating the:
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rostrum parallel to the outer wall. The pits are approx. 2 mm in dia
mete r. That type of small openings has been noted on ver y fe w rostra
only .

In other cases minute longitudinal slits (pI. II , fig. 4), ori ented
vert ica lly, obliquely or parallely to one another, are scatte red all over
the surface of the rostr um. They have the semblance of puncture trac es.
Their Iength does n ot exceed 1.3 rnm, with bre adth of approx, 0.2 rnm,

Sli ghtly larger slits, longitudinal and narrow, too, are sh own in
fig . 3 of pI. II. In the apical par t of rostrum the s urface lay ers h ave b een
destroyed revealing the presence of canalicules pene trating the 'rost r um .
The fr agment shown in fig. 2 of pI. II r epresents a dee p s ubcirc ular
can ali cule with several round pits in clos e vicinity .

After com pa ri ng the traces of injuries d etectable on the here figured
specime ns with those described in av ailable literature, the writer beli ev es
that they are alil r eferable to the action of polych ae te ann elid s. Abel
(1935, p. 457 -45 8, fig. 382-3R3) and Roman (1921 , p. 162-163 , pI. 8,
fig . 4-9) quote numerous examples of injuries suffered by various shells,
also of rocks bored by organisms searching for food wi thin the d eposit,
m ainly referable to Annelid a Polychae ta.

Various types of traces (rounded pits, lon gitudinal slits, canalicules)
may suggest their different derivation , but this supposition does not
seem very proba ble inasm uch that they ar e present on the s ame rostrum
next to one another (fig. 2) and that t he pits pass e. g. into canalicules.

Sessile organisms, m ost fr equen tl y se rpulids and foraminifers , ma y
be at tached on the r os t ra. Serpulid t ubes (pI. II , fig. 7) are of varying
length, initially n arrow but grad ua lly increasin g in width towards the
aperture. The transverse section of tubes is round interiorly , but trian
gular exteriorly. Similar se r pulid tubes have been figured alr ea dy by
Quensted t (1846 -49 , pI. 28, fig. 2, and 1858, pI. 21 , fig. 16 and pI. 65 ,
fi g. 2) and are call ed by him S erpul a limax.

Among the foraminifers at tached on rost ra the writer has encoun
tered re pr esentati ves of the subfa mily Ramulininae, probably Bullopo1'a
rostrata Qu enstedt, 1858 (Ipl. II , fig. 5, 6), (Cushman , 1948 , p. 230, pl. 22 ,
fi g. 24). These foraminifers are of the colonia l type, they resem ble elon
gated beads st r ung onto a th read , w ith tapering ends of the part icu lar
individ ua ls . Analogous orga nisms were b y Quenstedt (185 8, P: 580 , pI. 73 ,
fig . 28) regarded as bryozoans.

Some r ostra are marked by concentric discs , corr esponding to the
secondary co ncen tra tion of chalcedony which substitutes calcite on the
s urface (pl . II fig . 8). This phenomenon has already be en noted by
A:Ith (1875 , p . 213) and by later author s.

Legen d to Table 1: L Lia s, B Bathonian, K Callow ay, 0 Oxfordian, + present,
- abse nt.
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GEOGRAPHIC DISTRIBUTION OF BELEMNITES FROM THE MIDDLE AND
UPPER JURASSIC

(t able 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 restr ict ed to certain
countries only. E. g. Hibolites girardoti has thus far be en 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 'ar e 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 cvll 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 bar-riel's. 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 faun as .

SYSTEMATIC PART

Subfamily Hastitinae Naef, 1922
Genus Hastites Mayer, 1883

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

1866. Belemnites privatensis Mayer ; Ch. Mayer, Diagnoses ..., p. 366.
1871. Belemnites privasen sis M ayer; E. Dumortier, Sur quelques gisements ..., p . 20,

pI. 3, fig. 1-8. I

1920. H ibolites (?) Privatensis Mayer; E. v. Bulow-Trummer, 'Fo~s ilium Catalogus,
p. ,150.

1921. Hastites privatensis Mayer; F. Homan, La Montagne ..., p . 159.
1922. Hastites Privatensis Mayer; A. Naef, Die fossilen Tiritenfische, p. 227.
1924. Hastites privatensis Mayer; A. Riche & F . Roman, Etudes ..., p . 40.
1925. Hastites privatensis Mayer; M. Lissajous, Repertoire ..., p. 32, 124.
1953. Pseudobelus privasensis Mayer ; S. Z. Ro zy.cki, 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 prese rvation
satisfactory.

Description (pl. III, fig. 1-3). - External morphology. Rostra fu siform
in shape, with conspicuously tapering and elongated anterior pa rt, gradu
all y expanding and swollen posteriorly. The maximum breadth occurs
somewhere at 1/3 length from the apical part. Apical part r elativel y
shor t, more or Iess shar ply 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 di ameter of rostrum. Side wall s connected
with the dorsal and ventr al wall by rounded edges , in the central pa rt of
ro strum they sometimes meet at a right angle, while distally they are
mostly 'r ounded . The d orsal and the ventral furrows are missing. Meas u
rements of 9 rostra are given in table 2.

T ab l e 2

Dim ensions of rost ra of Hastit es pri va tensis (in mm)

Maximum diameter
Z. P al. UW.

N o. Bj.
d- s

a

d-v

b
I

Length of apical II

part Growth index
c : a

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

I

11.0 26.0 2.3
736 11.0 11.0 26.0

I
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 .prob a bly reas on
abl e to suppose that it increased uniformly in di amete r , width and
length.

In ternal m orphology (pl . Ill , fig. 4-5). Delicate gr owth lines are
visible in thin se ctions, mor e conspicuous at certain intervals. Th e apical
line is ce nt rally placed and somewhat thicker than the growth lines. The
older growth s tages do not differ in shape fr om the yo unger, since th e
growth lines are pa rallel throughout all the growth stages. In thin trans
ve rse sections the growth lines are concentric, Those more ce ntr ally
plac ed are circula r in outl in e, th ose nearer to the outside - subcircular
or qu adrate. Dis tall y the section is ovate, with greater dorso-ventral dia
meter. Depression s of the growth lines cor responding to the la te ral lin es
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are faintly indicated, being more st ressed in the external par t s of the
sect ion .

Ontogeny (pl. III, fig. 4-5). - With growth of th e rostr um the dimen
sions increase. In shape the n epionic stage does n ot di ff er from t he n ext
growth stages, the transverse sectio n on ly being modified. In the n epionic
stage it is ci rcular cr subcircul ar, in the neanic stage it becom es quadrate ,
and thereafter retains this outline. The late ral lines are d ouble in all the
growth stages , their length v aries. The particular growth sta ges have not
been d iff erentiated owing to the scarci ty of specimens and the lack of
any important ontogenetic v aria tio ns.

Variability. - The in d ivid ual var iabili ty of spec ime ns of the same
age is not strong, consisting merely in certain dimension ch anges of the
two diameters. Sometimes the dorsa-ventral diameter is slightly greater
than the lateral, for the m ost part, however, they are equal. In most
cases the rostra are sharply terminated, sometimes the end ma y be more
or less rounded, in one specimen it is sligh tl y mucronate.

Remarks. - The P olish specimens are identical with those figured and
d escribed b y Dumortier (1871) and agree wi th the des cription of Mayer
(1866) who is the author of that species . Hastit es privat en sis s omewhat
approaches Belemnites zi t teli (Sinzova, 1877) in the fu siform shaped
rostrum, as well as in the presence of Iong later al lines. It d iffers in the
lack of a ven tr al furrow (in B. zitteli it is 1/3 of th e com plete rostral
length), also in the shape of the transverse section which in B. zit te li is
ov ate, with a longer lateral di ameter .

The major ity of au thors assign this species to t he genus Hastites.
This is justified by the pecul iar shape of the rostrum, t he cl ub-like ter
m in al expansion, the long a nd nar row pro ximal part and the var iabili ty
of the transv erse section. Roz ycki's assi gnment of t his species to t he genus
Pseudob elus d oes not seem correct , since Pseudob ei us belon gs to the
subfamily Duvaliinae , an d is cha racterized by d ifferent shape, certain
asymmetry , ovate or pyriform transverse sect ion, and a varying ex ten t
of side compression.

Occurrence. - The Callovian and Oxfordian of Fran ce and Germany;
Upper Callovian of Balin in P oland (dish'. Chrzan6w).

Genus Rhabdob elus Naef, 1922
Rhabdobelus parvus (Hartmann in Qu enstedt , 1858)

(pl . IV , fig . 9-11)

19511. Bel emni t es parvus Hartmann ; F . A. Quenstedt. Der J ura, p . 286.
1920. Rh opalobel us parvus H artma n n ; E . v . Bulow-Trurnm er , F ossil ium Cata logus,

p. 93.
1922. Rhabdo belus parvus Hartman n ; A . Naef, Die foss il en 'I'i ntenfische , p. 228.
1925. Pseudobel us parvus H artma n n ; M. Liss a jous. R epertoir e .... p , 117.
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Mate10iaL - 3 rostra wit hout alveolus and phragrnocones.

Descrip tion. - Ex ternal morphology . Rost r a of small di mensions,
irregular ly shaped, s lightly distally expanded. The apical part short,
asymmetric, bend ing somewhat away from the rostral axis towards the
dorsal side. The side walls slightly wider than the dorsal and ve ntral
walls, meet in g them at a night ang le. Transverse sec t ion of r ostrum qua
drate ove r the greater par t , ro unded n ear the ap ical part only. Deep,
some times double lateral lines run along the side walls, termi nating
behind the maximum expansion of rostrum, or just in front of it . A slight
sw elli ng, similar to the mucronic wart, occurs at the apical part. Dimen
sions of the m easur ed rostra are given in table 3.

T ab l e 3

Dimensions of rostra of Rhabdobelu s parvus (in m m )

Maximum diameter I Length of apica l
Z. Pal. UW. Growth in dex

No. Bj. d-s

I
d- v

I
part

c :a
a b c I

741 I 3.2

I
3.5 6.7

I
2.1

742

I

4.3 4.4 7.2 1.6
743 5.5 I 5.8 9.0 I 1.6

Remark s. - The Polish specimens are identical with those fig ured by
Quens tedt (1858) ' fro m German y. Th e age of the German specimens is
established by the mentioned au thor as the Upper most Lias, while the
Polish specimens are Lower Dogger in age . To the present writer, Naef's
(192 2) assignment of this species to the genus Rluib tlob elus and the sub
fa mily Hastitinae, seems fully justifiable. As evid ence in support of this
systematic position may 'be regarded suc h characters as distinct later al
lines, quadrate transverse section, a n-early club-like shape of the rostrum
and stratigraphic occur rence.

Occurrence. - The Upper Lias of Germany. In P oland - the
Bathonian of Trzebionka (dis tr. Chrzan 6w).

Rh abd obelus exilis (d'Orbign y , 1842)
(pl . IV, fig. 8)

1842. B elem n it es ex ilis d'Orbigny ; A. d 'Orbigny, Paleontologie .... p . 101, pl. 11,
fig. 6-12 .

1846-49 . Be lemnites exilis d 'Orbigny ; F. A. Quenstedt, Petr efactenkunde ..., p . 415,
p l. 25, fig. 16-1 7.

1857. Belem nit es exilis d 'Orbigny ; W. A. Oos ter, Catalogue ..., p . 8.
1858. Belemnites ex ili s d'Or bigny ; F,. A. Quenste dt, Der Jura, p . 286, pl. 41, fig. 15.
1920. Rhopalobelus ex il is d 'Orbi gny ; E. v. Biilow-Trummer, Fossilium Cat alogu s,

p . 93.
1922. R habdobelu s exWs d'Orbigny ; A. Naef, Die fo ssilen Tintenfische, p. 228.
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1923. B elem n it es exilis d 'Orbign y ; J. Si emirad zk i, F auna ..., p. 5, p l. 6, f ig. 17, 17a ;
pL 8, fi g. G.

1925. Pseudo bclu s exilis d 'O rb ig ny ; M . L is sajou s, Rep ertoire ..., p . 32-33,
p . 85-86.

Material. - 1 ros t r um , wit h t he proximal part brok en off, but
satisfac torily preserved, with smooth, undamaged s urface.

Description . - External. morphology . Rostrum st ro ng ly elongated,
sharply poin ted. Side w alls smoot h. Deeply incised lateral lines st retch
along the dorso-later al sides, proxim ally they are single and nar row er ,
distally b roader , bifurcat in g, separ ated by a low crest . These lines ter
minate ne ar the dorsal border in a broad de pr ess ion at some distance
from the apical part. Owin g to the close proxi mity of the lateral lines to
the dorsal edge, the dorsa l wall is ex tremely narrow, while t he ventral
one is broad. An exceedingly delicat e, doubl e bifurcated groove r uns
alo ng the ventral wall, te rminating just before the dorso-l ater al lines.
A v er y fa int dorsal groov e is hardly de tectable along t he dorsal w all.
The apical pa r t is witho ut grooves. Across the proxim al part of rostrum
the tr ansverse section is pyriform, with a broader vent r a l edge.

Dimensi ons of rostrum (Z. P al. UW, No. Bj. 740) in mm:
Diameter near the proximal part:

d- s . 3.0
d-v . 3.5

Diam ete r on the t hinning out lat eral lines:
d - s . 3.0
d-v . 3.2

Remarks. - The Polish specimen com es 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 po in te d end, w hereas it d iffers
fro m them in a quadrate transverse section near the proximal border .
This difference m ay possibly be a resul t of the breaking off of the pro
xi mal par t in the P oli sh specimen . Nae f (1922) cl early stresses t he pe
cu lia r char acter of the late r al lines on the rostrum of specimens belonging
to the genus Rhabd obelus, most particularly so t heir d ose proxim ity to
the d orsal border. The last named feature is, indeed, influenced by the
irregu la rly quadr at e ou tline of the transverse s ection, in agreement w ith
t he here d escri bed specimen.

On comparing the opi nions of various authors concerning the generic
assignment of the her e descr ibed species, t he wri ter thinks that it is
referable to the ge nus Rhabdobelus Naef , Hl22, and toge th er wit h it
to the subf amily Hast itinae.

Occurrence . - The Upper Lias and the Bathonian of Germany ,
France, Switz erl and , the U.S.S.R. and the Asiatic countries. In Poland 
the Podhale Li as (Siemiradzki, 1922) and the Bathonia n of Trzebionka
(d istr. Chrzan6w) .
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Subfamily Passaloteuthinae Naef, 1922
Genus Gastrobelus Naef, 1922

Gastrobelus v entroplanus (Voltz, 1830)
(p l. V )
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1830. B elemni t es vent ro p la nus Voltz; M. Voltz, Ob servati ons ..., p . 40, p l. 1,
fi g. 10.

1836. Belemnites su bdepressu s Voltz; F . A. Ro eme r , Die Verste irierungen
p , 166.

1846-49. B el emni t es ve n t rop la nus Voltz; F . A. Quenste dt, Petref act en kund e
p. 400, pl . 23, f ig. 20 a- d ; p . 405, .p l, 24, fig. 17 a -c.

1920. Rhopalobel us vent ro p la nus Voltz; E . v. Biilow-Trummer, F ossiHum Cat al ogu s,
p . 94.

1922. G astrob elus ventro p lanus Voltz; A. Naef, Di e fossilen T inte nfische , p . 197,
p . 235, text-fig. 69/16.

1925. Hastite s v en t roplan us Voltz; M. Lissaj ous, Repertoir e ..., p . 151.

Materia l. - Over 200 specimen s, all with the alveolar part broken
off; alv eolus and phragmocon es n ot preserved.

Description. - External m orphology (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 d orso-ventral sw elling results in
a club-like shape of the rostrum. The ventral wall is com pressed and
somewh at broader than the dorsal. Ventro-lateral s ide lin es r un along
the side wal1s,in th e proximal part of rostrum they st retch just beyond
the protruding ventral wall , causing it s widening. Centrally and distally
these lines are gr adually shifted nearer to the centre of the wall. Th eir
length varies and in most specimens they stretch behind the maximum
w id th of the r ostrum. The apical part is short, swollen, pointed or
somewhat rounded. Th e transverse section passes from quadrate, strongly
depressed in the proximal part, to ovate in the ce ntr al part, and rounded
in the apical part. The dimensions of 15 measured 'r os t ra are giv en
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). Extremel y d elicate growth
lines and a some what thicker apical line, placed centrally, are discernible
in longitudinal thin section s. Throughout all the growth s tages, 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, ve;y faintly indicated, alternate with thicker on es, those
more interior being of circular outline, while the more exte rior are ovate,
laterally elongated. Across the proximal part the transverse section is
strongly depressed, displaying a depression of the ventral w all too. In
the central part the two walls, ventral and dorsal, are slightly con vex,
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T ab l e 4

Dimen sions of rost r a of Ga strob elus ve ntrop lrLnu s (in mrn)

Maxim um di ameter Len gth
Z. Pal. UW .

I _ _d~ cf a pical pa r t Growth index
No. Bj. d- s

--- c :a
a I 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.!l 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 n eare r
to the ve ntral wall in the proximal part of r ostrum, but shifted nearer
to the centre of the lateral walls in the distal part.

Ontogeny (pl. V. fig. 1-2). - The ontogenetic changes affect b oth 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-g erontic. The
characteristics of these stages are given in table 5.

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

Remarks. - The Polish specimens come closest to Qu en stedt 's
(1846-49) material from Germany, both in shape of the rostrum which
is v entrally depressed, and the slight asymmetry of the ap ex, hardly
discernible in young individuals. Moreover, youthful specimens are more
slender and less depressed than the adults; from German s pecim ens they
differ in st ronger ta pering of the proximal part. Though in the writer's
material this species is represented by very numerous specimens, not
a single phragmocone or alv eolar part has been preserved. Na e£ (1922)
states that in Gastrobelu.s v entroplanus the angle of the phragmocone is
blunt (26°), the alveolus circudar in transverse s ection.
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T abl e 5

Characte ristics of the o ntogeny of Gas trobelus vent r op l anus

Ch aracters o f rostr u m

El onga t ed , sli gh tly sw oll e n at about
1/4 of length from apex ; trans
verse sect ion circu lar ; apical par t
sh arp ly elongate d.

2.7- 2.5

d-v

mm

2.6-3.5

Maximum d iameter

Growth stages
Growth II_~: 1----1_i_:_:_X_

- - - --- '--- - - -'--- - - --'---- - - - ----.--- - - - - - - - --- - ---

I
3.0- 4.0Nepionic

Nea n ic 4.1-5 .0 3.6-4.5 2.4-2 .1

Expanded to a club-like sh ape,
st rongly depress ed , ventr al w a ll
fl a t ; apical line s d eep ; ap ica l pa r t
shor te r , ov ate in transver se se cti on .

Ephebic
gerontic

5.1- 8.5 4.6-7 .5 2.0

S t rongly ex pande d , les s sw ollen,
apex rounded ; la teral Iin es le ss'
d istinct; transv erse sect ion ovate ,
less depressed.

The assignment of G. ventroplanus to the genus Gastrobelus seems
r easonably cor rect to the w r iter, in that th e ventral side of rostrum is
more or less str-ongly 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 alv eolar ed ge .

Occurrence . - The Upper Lias through the Lower Callovian of
Germany and France. In Poland - the Bathonian and Lower Callovia n
of Trzebionka (distr, Ohrzan6w) , Bleszno, Wrzosowa (distr. Czesto chowa),
Ogrodzieniec, Wlodowice (distr, Zawiercie).

Genus Dactyloteuthis Bayle, 1878
Dactyloteuthis irregularis (Schlotheim, 1820)

(pi!. VI, f ig . 4)

1820. B elemnites irr egu l aris Sc hlothe im ; E . F . v . Sch lotheim, Die Petrefa cte n 
kunde ..., p. 48.

1830. Belemni t es i r reg u laris Schlotheim; C. H. v . Zieten, Die Versteinerunge n ...,
p . 30, pl. 23, fig. 6.

1830. Belemnites d igital is F aure-Bigu et: C. H. v . Zi eten, I bid ., p. 31, pl. 23,
fig. 9.

1836. B el em nites dig it a lis F aure-Biguet ; F. A. R oemer, Die Versteinerungen
p . 167.

1846-49. B elem nit es digita lis Bl ainvrlle : F. A. Que ns te dt , Pet r ef acten kunde
p. 416-418, pl . 26, fig . 1-10.

1842. Bel emnites inegu lar i s Schlothe im; A. d 'Orbigny, P ale-on tol ogie .." p . 74-7 6,
pl. 4, fig. 2-5.

1857. B el emni tes i r Tegu la ris Sc h lothe im; W. A. Ooster, Catal ogu e ..., p . 9.
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1920. Da ctylo teuth is i r re gu laris Schlotheim ; E. v . Billow-Trummer, F ossi lium
Catalogus , p. 97.

1922. Dactylot euthis i r re gu l aris Schlotheim; A. N aef, Die foss ilen Tintenfi sche ,
p. 236, text-fig. 85 I, k .

1925. Dactyloteuth is i r reg ularis Schloth eim ; M. Lissaj ou s, R ep er toi re ..., p . 100-101 ;
p. 26-27, t ex t-fig. 14.

Material. - 1 rostrum, almost complete, well preserved , with smooth
s urface.

Description. - External m orphology (pl . VI , fig. 4). Rostrum in the
s hap e of an irregular con e, grad ua lly tap ering towards t he distal e nd,
apex blunt , slightly mu cronate , curving away from t he axis to the
vent ral s ide. Ventral wall narrower, convex; dors al wall broader and
pro xim ally somewhat flat tened. Lat er al walls n arrow, flat; proximal
breadth 4 mm, distal ,2 mrn. Nearer to the back of th e rostrum these
walls draw slightly nearer to one a no ther at the ventral side. Alve olu s
d-eep, probably occupying 2/3 of the rostral length .

Dimensions of rostrum (Z. P al. UW, No. Bj. 703) in mm:
Length . 33.0
M aximum diameter :

d-s . 10.5
d-v . 9.5

Th e rostrum is slightly d epressed , th e furrows n ot preserved.

Remarks. - Dactylot euthis irregularis comes closest to Be lemnites
d igitalis Faure-Biguet (Zieten, 1830, p. 31, pl. 23, fig. 9). Both thes e
sp-ecies Iack the apical furrow. On this character Ziet en (1830) distin
guished B. digi talis from B. irr egulari s, for the latter has a shor t apical
furrow on the ven tr al sid e. Bulow-Trummer (1920) and Li ssajous (1925)
unite these two species under the co mmo n n ame of B. irregularis
Schlotheim, on simil ar it ies of ro st ral shape and the sa me occurrence in
the Upper Liassi c horizons. In Poland this spec ies is en coun tered in
higher horizons, i. e. in the Low ermost Callovian. Som e representatives ,
how-ever, of the genus Dactyloteuthis, e. g. D. similis (Bulow-Trummer ,
1920, p. 100) have been reported from the Dogger, too, therefore the
ver t ical r ange of D. irregularis may al so be gr-eater.

Occurrence. - The Lias and Lo wer Dogger of Germany (Wurt
temberg), Fr-ance , England , the U.S.S.R. ; the Lias of Switzerland and
of Poland (Tatra Mountains) , also th-e Lower Call ov ian of Ogrodzieniec
(distr. Zawiercie).

Genus Megateuthis Bayle, 1878
Megateuthis gigant eu s (Schlotheim, 1820)

(fig . 12; pl. VII -VIII)

1820. Bel em n i tes giganteus Schlotheim ; E. F . v . Schlotheim, Die Petrefac tenkund e
..., p . 45.
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1846- 49. B el emnites gigan te us Schloth eim ; F . A. Quenst edt, Petrefacte nkunde ...,
p . 428, pl .28.

1842. B elemnites giganteus Schiothei m ; A. d 'Orbign y , P aleontologi e p. 112,
.p l . 14-1 5.

1858. B el em n i tes gigan teus Sc hlothe im ; F . A. Quen stedt. Der .Iu r a, p. 408- 410.
pl . 5'6. fig. 1- 5.

1904. B el emnites giganteus Schlotheim; M. Clerc. Etu de monogr ap h iq ue
p . 5-6.

1911. M egateu thi s giganteus S chlothe im: W. We tzel. F a un isti sch e ...• p . 219. pl. 19.
fig. 7-8. 52; p . 221.

1916. MucToteu th is g iganteus Abel; O. Abel, Palaobiologie ..., p. 126, 140, text
-fig. 49.

1925. Megateu th i s giganteus Schlothcim ; M. Li ssa jou s , Repertoire ..., p . 23-2 4. 90,
t ext-fig. 12.

1933. M egateuthis giganteus Schlothedrn ; E . Dacque, L eitfo ssilien , pl . 17, fi g. 5.
1953. B elemni t es (Mega teut h is ) giganteu s Sch lo t he im ; S . Z. Rozycki, Gorny dogger

..., p . 3~6 .

Mat eriaL. - Ove r 500 specimens, 37 of which belong t o young indi
viduals ; 10 nearly pe rfect rostra, numerous fragmentary rostra of
adults, and 60 phragmocone s. Stat e of preservation varies, frequently
the surfaces of r ostra are smooth and lustrous, in many other cases
rough and dull . The phragmocones occur as m oulds or they are re
-crystallized , impregnated by iron oxides .

Description . - External m orphology (pl . VII, f ig. 2). Rostra in the
shape of a cone wi th obtuse ang le in yo ung specimens, but acute in
adult s, length of r ost r um consider abl e , up to 2 m and more (Wetzel, 1911).
In nepi onic specimens the length increases in propor tion to the i nc rease
of thickness and diameter ; in more matur e specimens these correlat ions
are not observable since wi th individual age the growth in Ieng th pro
gressively in cr eases and exceeds that in di ameter and wid th . Nepionic
forms are in the sha pe of a sho r t cone , wit h an obtuse apical angle,
while the ep he bic-g eron tic forms are markedly elongated, slender , with
an acute apical ang le.

Dimensions of 10 measured r ostra a re given in table 6.
In the most yo uthful specimens the a lveolus is d eep and occupies

about 1/3 of th e entire len gth of the rostrum, in adults not less than
1/5 of that len gth .

In adult specimens, m inute , longitudinal wrinkles are obs ervable,
in ad di tion to d ist inct apical furrows. Furrows stretching from the
a lveolar edge are missing ; out of the apica l furrows, the later al pa ired
ones are we ll marked , namely th e lon ger d orso-l at eral and the shor ter
ve ntra-lat eral. In yo ung individuals the v entra-la te ra l furro ws are occa
sionally p oor-ly d eveloped , while in adults the two pa ired fur rows are
d ist inct and nearly equal in leng th, t he dorso-lateral being slig h tly longer.
The ventral and dorsa l furrows occasiona lly occur on the apical part,

3 Act a P aIaeon trrlogrca
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Ta b le 6

Dimensions of rostra of M egateuthis giganteus (in mm)
-

Diamete r d- s Diameter d- v
Z. Pal. UW. Length I di stal part Idi stal partNo. Bj. proximal proximal

part pa r t
--

I 20.0 8.0 3.5 9.0 I 4.0
2 31.0 9.0 2.0 14.0

I
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 3B.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 I 19.0 5.0 25.0 7.0
38*

I
145.0

l
39.0 38.0 51.0 48.0

39* 110.0 40.0 38.0
I 49.0

I
47.0

_.

• F1ragmen tar y 'rostr a of adu lt individu als.

t he former of the m is more frequent. As a rule, only the lateral paired
furrows occur. In rie pio n ic individuals they are broad and shallow, and
become obsolete at about midlen gth of rostrum, while in ephebic
-ge rontic individuals the lat er al furrows are more impressed in to the
surface of the rostrum, so that they form extremely narrow grooves,
up to 3 mm in d epth. These furrows are shorter than in the nepion ic
stage, as they dis appear at a dis tance of about 1/3 of length from the
apex.

In the proximal part the rostrum is somewhat compressed distally ,
owin g to the deeply in cised apical furrows , the compression is occasio
nally very strong, so m uch so that even angular side surfaces may be
indicated,particularly in the oldest specimens. The compression varies
in the different parts of ro strum and also according to the individual
age. The lateral surfaces are mor e or less parallel ; they pa ss int o the
dorsal and ventral surfaces with margins ro unded, exce pt for the apical
part which is an gular in oldes t individuals.

A great number of measurements have been taken of the ratio of
diameter to that of width in the alveolar and apical parts, separat ely
for individuals of nepionic, neanic and ephebic-gerontic stage, also for
phragmocones. They ha ve permitted the establishment of the so-called
compression index. That index changes as follows: in nepionic specim ens,
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 phragrnocones are ci rcular or subcircular in transverse
section, through out their length , the compression index ranging fr om
1.0 to 1.1. Their apical angle is obtuse (pl. VII , fig . 6) and they stick in
the rostrum with t he axis somewhat ventrally inclined (pI. VIII , fig. 8).

During the ephebic-gerontic stage, specimens will be encountered
somewhat d eviating from the most commo n shape of an e longated
cone. Their later al s urfaces are do med; occasionally one only may be
convex. In these cases the growth in diame ter on the ve ntral side of
rostrum differed from tha t on the dor sal side. It is also possible that
we ar e he re d ealing With d ifferences of sex, as is believed by some
authors, e. g. We tzel (1911, p. 222).

Internal morphology (pl. VB, fig . 1-3, 5, 7-8, pl . VII I). Longitudin al
and t r ansverse thin sections d isclose growth li nes which are more d istinct
at certain intervals . The apical line is somewhat excentric, nearer to
the ventral side of rostr um , The growth lay er s are more closely spaced
on the lat er al sides of ros t rum than along the median line . A fi ssure
of varying width is often observable in the apical line , m ost Iikely
caused by the cr umbling up of the central layers .

A corrugated mass, showing lamell ar str ucture, is d iscernible on the
lon gitudinal thin section in the centra l part of r os trum (pl . VII, fig . 1).
This structure is probably due to a very rapid growth in length of the
rostrum. Dur ing the in tense elongation of rostrum, the calcite carbonate
in the central part was unable to ass ume it s normal crystalline pattern ,
but dev eloped as a fibrous corrugated structureless mass. Similar
structures are known as epirostr a. On some specim ens it is possible t o
trace the formation of an epirost rum. A rather small rostrum, normally
built , is seen at the end of the alveolus. The growth layers superposed
onto the apical part of that r ostrum begin to corrugate in the m ed ian
part only , while in the lateral pads th eir s t r uc ture is n ormal. In the
lower parts of rostrum the corrugation pr ogressive ly involves the sides ,
too. In transverse thin se ctions and in celluloid peels we may observe the
corrugation of the cen tr al la yers, and the gradua l extension of t he
corrugated area. The modifications taking place from the prox im al par t
of the rostrum towards the distal are r ead ily traced here, as w ell a s
differences between th e yo ung and adult specimens . Apical furr-ows , s o
ch aracteristic of Megat el.l th is giganteus, are formed owing to th e cor ru
gati on of the ce ntr al part of rostrum. Observations of numerous spe
cimens partly confirm the opinions of authors who postula te t he presence
in this species of an epirostr um. The epiros tr um, which displays a typical
development in Liassic belemnites (Muller-Stoll, 1936), is h ere repre 
sented by a similar structure, but very imperfectly developed.

A deformation of the interior structure of the rostrum, of a differen t
typ e than that d escr-ibed above, d eveloping fr om the ap ex to the

3*
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alv eolus, has been observed on several speci mens, sectioned in the
d orso-ventra l sy m metry pla ne . This mod ification was probably a result
of processes, by Muller -Stoll (1936) referred to as resorption . Th e cen
tral la yers are the first to be attacked , s ince t hey are the l-east resistant
be ing less cohesive than the ex te rnal layers. This resorption process
m ay have oc curred in the animal's life time, owing to the dissolving
properties of the epithelium or that of the fi brous tissue of the mantle
closely coating the apical part of rostrum (Muller-Stoll , l.c .). It is illustrat
ed in fig . 7 of :p l. VII.

Severa l rostra of older individuals are preserved together w it h a n
in it ia l phragmocone, in m os t cases, how ever , the a lveoli are filled with
sedi ment. Moulds of phragmocones disp lay imprin ts of septa , someti mes
that of the sipho n , too. The initial pa rt of the phragrnocon e, provided
w ith a dozen o r so ai r chambers , co uld be traced in the longitudinal thin
sect ion. Th e protoconc h is a transversely elonga ted vesicle (pl . VII,
fig . 8).

Dimensions of the air chambe rs measur ed on the longitudin al section
of thephragmocone (Z. P al. UW. No . Bj. 54):

Nu mber of successive
a ir chambers

Length of each air
cha mber (in mm)

longer 0 shor te r 0

p rotocon ch
1- 5

6- 9
1r,--12
13-17

0.75
0.10
0.12
0.16
0.20

0.50

The septa betwee n chambers are r eadily discernible under strong
m agnification , 7 layers being distinguishable, acc ordi ng to the observa
tions of Christensen (1925) and of Muller- Stol l (1936) . They are: 1°
th e main layer (Hauptschicht), centrally placed, splitting up into t wo
laminae near the ex ter na l phragmocone walls; these laminae overlap
the tw o adjacent septa; 2° two side lay ers (Nebenschicht) ; 3° two in t er
mediate layers (Zwischensch icht ); 4° two coveri ng lay ers (De ckschich t),
one on either s ide of the m ain layer . The later al la yer s do no t partici
pate in t he cons t r uc t ion of t he external wall of chamber, but they ex pand
considerably towards the sipho na l tube, resulting in a conspicuous
swelling o f the s eptum.

The septa are in t he shape of a distally convex watch glass, t he
first septum being much more domed than the r emaining on es . The
siphonal tube lies near the ventral side of the phragmocone. The siphon
is deve loped as elongated and depressed, so mewhat obliq uely oriented
vesicles. In ven t ral view it appears as a number of c on nected segments,
anter iorly constricted, but gradually expand ing po steriorly. From the
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alveolus to the ap ex the pa rticul ar segments are so arranged that the
distal part of each segment is over la pped by the nex t segmen t . In
lateral view the compression of seg ments and their obliq ue arrangement
is readily d isc ernible.

On phragmocones, polished ve ntrally, one can see that the septal
necks r un out of the septum as str ongly outcurved r ings which, after
d escribing a se micircle, come some what nearer to one another , wi thout ,
h owev er , co ntacting or re achin g to t he ne xt septum (pl. VII , f ig. 3).
The resulting picture r es embles that obs ervable in Nautiloidea of t he
cyrtochoanites ty pe.

The al veolar angle m easured in yo ung and m atur e individ ua ls ran
ges from 23° to 28° in the dorso-vent r al direction , and from 18° to 24°
in the lateral direction. According to Wetzel (1911), this angle m easures
19-24°, and according to d'Orbigny (1842) - 20-2 3°.

On younger se pt a of the phragmocone, the particula r semicircular
lay ers are seen , we ll discernible in thin sect ions (pl. VII , fig. 4). Thes e
layers are alternatively light and dark , and of varying thicknes s . The
distribution of layers is irregular, but usually they occur at the conca ve
side of the septum, near the siphonal tube. They are connected w it h the
septa, since the cove r ing la yer of sept um overlaps them, by enc ircling
them exteriorly. The thickness of these st r uctures de pends on the
thickness of the cover ing layer of septum : the thick er is the covering
laye r, the more poor ly developed are the superposed layers, and vice
versa. Christensen (1925 , p. 152) d escribes simil ar structures and r eg ards
them as som e anomalies. They are indeed an isolated phen omenon , w ith
out analogies among other c ephalopods. With the exception of the
family Polyteuthidae (partly P assaloteuthinae Naef, 1922), that write r
has not encounte red similar s t ructures amo ng t he belemnites. Christen sen
(I.c.) suggests two concepts to accoun t for the formation of these se
micircular struc tures : 1° eithe r they res ult from a hy pe rtroph y of the
m arginal la yers of septum, or 2° t hey are connecte d wi th the presence
of liquid in the phr ag mocone itself . Tha t author d oes n ot admit the
possibility of the infiltration of the en tire she ll by liquid fr om t he
outside, since, were t his so, the phenomeno n wo uld be of common
occ ur rence . The orig in of the sem icirc ula r str uc tures is th us still a11
open quest ion , and conclusions are r isky ow ing to the lack of ad ditiona l
evid en ce.

Ontogeny . - During the rostral growth, important changes take
place w hich are well illus t r ated in the lon gitudinal and t ransver se
sections (fig. 12; pl. VII I). Thr ee growth stages may be distinguished ,
i. e. the n epionic, n eanic and ephebic-gerontic. The ch aracteristics of
these stages are given in table 7.

The apical fur r ows are indicated in the inner laye rs of r ostrum. The
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T abl e 7

Ch ar acte rdst ics of th e ontogeny of Me gateuth is gi ganteus

Com- I
Growth Apica l dorso- Apical ve ntre- pression I Characters
stages lateral furrows lateral furrow s index of rostrum

mm

Short, conical, with obtuse
angle ; a lve olus oblique, be-

Shallow, ta pe- ginning ne ar th e ve nt ra l side ;

Shallow, broad, ring, barely apex pointed; gr owth in dia-

str etch ing to the str etch ing to 1.1-1.2 m eter and w idth proportional
Ne p ion ic

midlength of the midlength to that of, length; more rapid

rostrum. of rostrum. at the dorsal s ide of rostrum ;
transverse section rounded or
slightly compressed ; ventral
wall broader.

I
.-

Elongated , conical, with more

I

I

acute apical angle; alveolus
Broad, deeper, I Narrow, deep le ss oblique; apex long, less

terminating terminating pointed; growth in length
Neari ic at a distance of at a distance 1.3 exceeds th at in diameter and

1/3 of length of 1/4 of length width; transverse section
f rom the apex. fr om the apex. elliptical with longer d-v

diameter; ventral and dor-
sal w alls of e qual len gth.

Narrow, stro ng- Strongly elongated, alve olus
ly inci sed into Narrow, strong- centrally placed ; growth in

the rostrum, ly incised into length increasing progressi-
Ep he bi c- shor ter in rela- the rostrum as 1.4 ve ly, that in diameter and

geront ic tion to the con- narrow grooves, width :sligh t ; transvers e sec -
s iderable le ngth shor ter than in tion elliptical, compressed ,
of rostrum, up the nea nic stage. dorsal wall broader (fig . 12).
to 3 mm deep.

---

pa r ticular stages of the formation of lateral, dorsal and ventral furrows
during the growth of rostrum, discernible on the surface, a r e
ill ustr ate d in photographs of thin transverse sections (pl. VIII, fig . 1-7).

Variabilit y. - In M. giganteus the variability is not great and
affects but slightly the length of the d orso-ventral diameters and of
the later al ones in relation to the length of rostrum. It is al so ex pressed
in small changes of th e len gth of paired apical fu rrows and in the
de gree of rostrum compressi on. More important variations may be
observed in the structure of the corr ugated interior of rostrum, affecting
the successive formation of the apical furrows. In some cas es, characte
r isti c lateral inflection s, subsequently growing deeper (pl . VIII, fig. 6, 7),
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may occur even in the earliest evolut ionary stage. Elsewhere the corru
ga tion of the central la yers is irregular, asymmetric, and additional la
t eral folds appear which b ecome gradually extinct ( pl. VIII , fig. 1-5 ).
Sections figured in pI. VIII , fi g. 1-7 are exemplary of the most typical
ontogenetic d evelopment of fu r r ow s. The fold , in itially affecting the
central la yers only, gradually ex tends outwards to e m brace in its ter
minal part the marginal la yers, too.

Remarks. - Schlotheim (1820, p. 45) was t he fi rs t to d escribe this
species . The swelling of the central part of rostrum, mentioned by
Schlotheirn, is not a constant character ; most of the ros t r a in the collec
ti on of the presen t writer are in the s hape of an elongated, uniformly
tapering con e.

D'Orbigny (1842, p. 117), when discussing the spe cime ns rela ted
with Megateuthis giganteus, postulates that their assignment to separate
species bya number of authors is not reasonably corr-ect and that they
all represent M. gigantells, differing in age and sex only. BeLemnopsis
elli pti cus, B. gladius, B. grandis and B. acurninatus are by that author
considered as male individuals, and B. quinquesuicatus, B. aalensis,
B. longus and B. gigas - as female specimens. A confirmation of these
sugges t ions calls for adequate evidence, but no attempt has thus fa r
been made to clear up this point.

The question of sexual differences in M. gig anteus has also been
di scussed by Wetzel (1911 , p. 222). According to him, these differences
are expressed by a distinct ratio of diameter increase to the length
grow t h , also in different developmen t of the apical part and of the
apical furrow.

Fundamentally different v iews are advanced by some aut hors with
r egard to the presence in M. giganteus of a structureless element, called
the " epirost rum", as well as to causes of its origin. Abel (1916, p. 140)
m entions the occurrence in the rostrum of M. giganteus of cen tral
plicated layers and gives to the strongly elongated distal segmen t
t he name of a "s pe ar" (Spiess). Muller-Stoll (1936 , p. 176-177, fig. 4-11 ;
pI. 1, fig. 8; pI. 2, fig. 1-8 ; pI. 3, fig. 3, 4-7) in his investigations of the
Li assic species of Aulacoceratidae, d escribed in detail and figured si
milar structureless rostra, introducing for them the term "epirostrum".
From that author's studies it results that the epirost r um is distinguishable
even externally, since the two diameters of r os t r um change obviously
wi thi n the area of the formation of epirost rum. .In longitudinal section
th is part is par ticularly we ll m arked. The end of a n ormally constructed
ros t rum penetr at es into the tube-like element corresp onding to the
epirost rum. This element is fill ed up by a substance of unknown or igin
and composition, by Muller-Stoll called the "corpus pulposum ", Th e
majority of au th ors: Buch (1839) , d 'O rbigny (1842), Wetzel (1911) , Nae f
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(1922) , Lissajous (1925) , Roger (1952), do not mak e any mention about
the presence of an epir ostrum in M. giganteus. Quenstedt (1846-49) ,
in hi s description of B. giganteus v ent ricasus, mentions a fold ed struc
ture in the rostrum of t ha t species, in terpreting its formation by
excessive elongation of the rostrum. Fischer (1952, p. 387, 389, text
-fig. 43) describes an epir ost r um as it occurs in M. gigant eus, illustrating
it by a di agram.

Occurrence. - The Bathonian of German y , Fr an ce , England ,
Switzerland and the U.S.S.R. In Poland - the same formation at
Kamienica Polska (distr. Czestochowa), Rudniki , Blan owic e (distr. Zawier
cie) , Leczyca (distr. Kutno) and at many other loc alities.

Genus Brachybelus Naef, 1922
Brachybelus brevifarmis (Voltz, 1830)

(pl. IV , Hg . 12)

1830. Brachybelus brevifarmi s Voltz -sp .; M . Voltz, Ob serv ati ons ..., p . 42, pl . 2,
fig . 2-4.

1846-49. Belemnites breVi/armis Voltz; F . A. Quensted t , P etrefactenkunde ...,
:p . 428, pl. 27, Z8 a, b (non fig. 21-26) .

1922. Brachybelus brevifarm is (Voltz); A. Naef, Die fossilen T'in tenf'ische , p. 241.
1925. Pa chyteuthis brevifarm i s Voltz; M. Lissajous, Repertoire .." p . 26, 61-63.

Material. - 1 complete specimen, with the surface smooth and
slightly Iustrous .

Description. - External 11wrphalogy. Rostrum in the shape of
a broadly open cone, rapidly tapering posteriorly , with subquadrate
sec tion in the proximal part, with rounded edges. Lateral walls broad,
t he 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 shor t, pointed, deviating slightly from
the axis to the dorsal sid e. Furrows wanting. Alveolus probably deep.

Dimensions of rostrum (Z. P al. UW, No. Bj. 702) in mm:
Length . 18.0
Maxim um d iame ter :

d- s 6.5
d-v 7.0

Remarks. - The only coll ected specimen comes closest to Belemnit es
brev ifarmis Voltz (Quenst edt, 1846-49), both in general sh ape and small
dimensi ons. It r esembles very str ikingly Quenstedt's specimen in pl. 27,
fig. 28 a-b. Lissajous (1925) re fers Voltz 's species to the genus Pachy
teuthis . But the species of that gen us ha ve greate r d imensions and are
distingu ished by stron g elongation of rost r um; moreover they occur from
the Upper Dogger (Naef, 1922, p. 242-246). The present writer thi nks
that it wo uld be more correct to assi gn B. brev ifarm is to the genus
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B rachybeLns Naef (Na ef , l.c.) occurr ing from the Middle Lias to t he
Lower Dogger, and on the cha r acterist ic shape of cone, also to include it
in the su bfamily Passaloteuthinae Naef.

Oc curren ce. - Th e lower hori zons of the Dogger a nd the Upperm ost
Lias of Germany , France , En gla nd , the U.S.S.R. and the Asiatic countries .
In Poland - the Bathoni an d eposits at Trzebi onka (distr. Chr zan6w).

Subfamily Belemnopsinae Naef, 1922
Genus BeLemnopsis Bayle, 1878

BeLemnopsis canaLicuLatus (Schlotheim, 1820)
(fig . 13 ; p l . IX )

1820. Belemnites canalicu latus Schlotheim; E. F . v. Sc hlothe im , Die P etref act e n
kunde ..., p . 49.

1830. B elem nites canalicu l at us Schlotheirn ; C. H. Zi e ten. Die Ver ste ine r u nge n ....
p . 27. pl. 21. fig. 3 a-e.

1842. B el em nites :.:anali cula tus Schloth ei m ; A. d'Orb ig ny, Paleontologie .... p. 108-11 0.
pl. 13, fi g. 1- 5.

1857. Belem nites can alicu l atus Sch lo theim ; W. A. Ooster, Catalogue ..., p . 9.
1875. Belemni tes canalicu l atus Schlo theim; A. Alth, R zecz 0 belemnitach

p. 217, 221, pl. 3. fi g. 1 a - b. 2- 5.
1920. B el emnopsi s cana licu lat us Schlotheim ; E. v . Bi.ilow-Trummer, F ossilium

Ca talogus , p. 127.
1922. Belemnops is canaliculatus Sch lo theim ; A. Naef, Die fo ss ilen 'I'Inten f is che ,

p. 249.
1925. B el emnop sis cana licu latus Schlothe im; M. Lissajous, Repertoire .... p . 33- 35, 67.
1953. B el emnites canali:.:u la tus Sc h lo theim ; S. Z. Ro zycki, Gorny dogger ...,

p. 325.

MateriaL. - 15 almost complete rostra, a lso many fragments. State
of preservation varies de pending on the type of deposit: in Bathonian
clays and Oxfordian marls the rostra are satisfactorily preserve d an d
display smooth uninjured surfaces , while those yi elded by ferruginous
deposits have coarse , crack ed su rfaces, coated with iron oxid es. Phrag
mocones not preserved.

Descrip t ion. - ExternaL m orphoLogy (pl. IX , fig. 1-5). Rostra cylin
d r ical, wit h length r an ging fr om 34 mm in nepionic specimens to 52 mm
in e phe bic-gerontic. Maximum lateral (d-s) di ameters are 4.4 to 9.8 mm
respectively , while the thickness , i. e . t he d orso-ventral (d-v) di ame ter
at that poin t r anges from 3.7 to 7.6 mm. The m inimum later al and
dorsa-v en t r al d iameter s, measured at the base of alveolus, are usually
smaller than that. Th e di ff er en ces between the maximum and mi nimum
di ameter , as a r ule, range from 0.7 to 1.0 mm. The thickness of rostrum
does not change to any impor tan t extent along the who le lengt h, the
d iff er ences between the m ax imum and the mi nimum thickness n ot
exceed ing 0.1 to 0.5 mm. Rostra are strong ly depressed , somewha t les s
so proximally than d istally. The la te r al wa lls are n earl y parallel, slightly
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nearer to each other in the a lveo lar area. The dorsal wall is fl at and
gent ly domed. A broad, angular, well d epressed furrow r uns along the
ve ntr al wall. Towards the ap ex it grows sha llower and broader and its
edges are rounded. The api cal part is elo ngated and pointed in nepionic
sp ecimens, but with age becomes less slender , occas ionally mucronate .
Its length is for the most part equa l to half that of the comple te length
of rostrum. Transverse section is reniform in outline, with a longer
lateral diameter. Th e side walls ar e ro unded, somet imes displaying
ex tremely fine lateral lines , varying in length, but m ost commonly
exceedi ng one half of the total len gth of the rostrum. Dime nsions of 15
specime ns are given in table 8.

T abl e 8

Dimensi ons of rostra of Bel emnop sis canal icula tus (in mm)

Maximum diameter=I Length IZ. Pal. UW. of apical part Growth index
No. Bj. d- s I d-v

I
c:a

a b c

I I
86 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 25·0 3.5
95 7.0 5.4 24.0 3.4
96 6.7 6.3 I 26.6 3.8
97 7.4 6.0 25.0 3.3
98 I 7.7 5.7 27.0 3.5
99

I
8.0 7.2 28.0

I
3.5

100 9.8 7.6 30.0 3.1

With the growth in 'length , the wid th and thickness increase gra
dually, and the apical part is proportionall y elongated. The growth in
dex does not vary to an y important exte nt, hence it may be stated that
it is the same in rostra of diffe rent age.

InternaL m orphoLogy (pl. IX, fig. 6, 7). In the thin longi tudi nal and
transverse sections , numerou s growth lines are vi sible , more conspi cuou s
in some stages. The apical lin e approaches markedly the ve ntr al side ' of
rostr um.

In longitudinal sections it is possible to analyse cha nges affecting
the shape of the rostrum during the successive growth stages . Nepionic
rostra in shape come nearer to the representatives of genus Hib oliies,
in that they are similarly constricted in the pro xima l and di stal parts,
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of th e
phrag-

Fig. 13 - Belemnops is ca 
naliculatus (Schl ot heim),
adult r ostrum cut in th e
plane of sy mmet r y, s ho 
wing three growth st ages.

and expand ed centrally. Each successive growth stage is progressively
more cylindrical.

Transver se sections across different parts of the rostrum, from the
alveolus to the apex, allowed to trace changes affecting the outline of
section along the com plet e length of rostrum during the various growth
stages (pl. IX, fig . 6). Across th e proximal part the section is ovate, with
longer lateral (d-s) diameter; across the distal and central parts it is
reniform, 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 la teral
lines. During the early growth stages they hav e a symmetric arrange
ment to be later somewha t shifted to the ve ntral side (pl . IX, fi g.
6 b, c).

The fissu ral area occupies the en tire space between th e ap ical line
and the ventral wall of rostrum, s tretching nearly to the apex.

The alveolar d epth is rather small, occupying about 1/5
rostral length. The alveolar angle r anges from 26 to 28 0

• The
mocone is not preserved.

On totgeny (fig 13). - Th e ea r liest growth stages di ffer considerably
in shape and outline of the transverse section from the later stages .
Three stages may be dist in guished in rostr al ontogeny: nepionic, n ean ic
an d ep he bic -gerontic. Characterist ics of thes e stages are given in table 9.

Ventral furrow does not change durin g
ontogeny. Th roughou t all its stages it is broad ,
proximally angular, distally more shallow, with
ed ges progressive ly rounde d.

Va riability.- The majority of the coll ected
specimens belong to the intermediate stage of
ontogeny, hence it is in this stage that a certain
extent of variability may be observed. It
concerns the shape of specime ns, which ma y be
more or less cylindrical, also the diameter/width
ratio. Some r astra with the sa me diam eter ,
equal to 3,7 mm, vary in width fro m 4.7 to
5 mm. The ventral furrow is also sub ject to
certain width an d len gth variations. Th e apical
pa rt may be pointed or gently rounded, occasio
na lly mucronate, som etimes longer an d more
slender, or sh orter and th ick er. All the se
variations are, however , rather insignificant.
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T a b l e 9

Characteri stics of the ontoge ny of B el em no psi s cana liculatll s

I Maxim um diameter

Growth stage s 1-d-s_-=-- I' ~ . d-v

mm mm

! I
Nepionic

Neani c

Ephebic
gerontic

4.4 - 5.5

5.6- 7.5

7.6-9.8

3.4-5.0

5.1-6.5

6.6-7.6

- ---- ---

Characters of rostrum

ELonga te d, fus iform, apex pointed; trans
ve rse sect ion slight ly depres sed ; lateral
lines single , hardl y detec table .

Elongat ed , le ss fusiform, apex not so
pointed ; transverse sect ion re niferm, mo
re depre ssed ; la teral lin es barely vi sible
or missing ; apex occa sionall y mucron at e .

Distinctly cyli ndrical, la teral walls sub
parallel ; tr ansve r.se sect ion reniform, much
depressed ; apex occasionally mucronate .

Remarks. - Belemnopsis canaliculatus (Schlotheim) occurs from
the lowermost 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 ve r y 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 over lying 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 r-eferences to Zieten's paper regarding the figured specimen as
typical.

The assignment of B. canaliculatus to the genus Belemnopsis seems
fully justified b y the characteristical'ly fusiform shape of th-e nepionic
specimens, pa ssin g to cylind r ical in adults, also by the presence of
a long ventral furrow and the strong dorsa-ventral depression.

Occurr ence. - Th e va rious horizons of the Middle and Upper Ju
r assic throughout Europe, Asia, the Caucasus, India and Australia. In
P oland - all the Jurassic horizons of the Kr akow-Czestochowa High
lands , nam el y at Klobuck, Bl eszno, Wr zosowa (dist.r. Czestochowa),
Rudniki, Kromolow , Ogrod zieniec (distr. Zawi ercie) , Trzebionka, Luszo
wice, Bal in , Bolecin (distr. Chrzanow) , Czatkowi ce, Regulice , Tenczynek
(distr. K rzeszow ice) and at Wyszmontow in the nor th-e ast ern margin
of the Hol y Cross Mou ntains.
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Belemnops is fu siformis (Parkinson , 1811)
(pl. X )

1811. Bel em nites fusiform P arkinson ; J. P arkin son, Organic remains p . 128,
p l. 8, fig . 13.

1842. Be lemnites Fleu r i ausus d 'O rbigny; A. d 'O r b ign y , Paleontologie p . 111.
pl. 13, fig. 14- 18.

1857. Belem n i t es Fleu r iau su s d 'Or bi gny ; W. A. O oster, Ca t alogu e p . 14.
1865- 70 (1869). B el emnit es aripistiHum Phillips ; J . P hillips , A m on ogr aph

p . 107, pl. 26, fig. 64.
1904. B el em nites fusijormis P ar kin son ; M . Clerc. E tude .... p . 5. pl . 2, fi g. 5.
1920. H iboli t es fusiformis P ar lcin son ; E. v . Bulow- T r u rnmer, F ossilium Catal og us

p. 140.
1922. B el em nopsi s fus ifo r m is Parklnson; A. N ae f, D ie fossile n 'I'intenfische ,

p . 149.
1923. Bel em no psis f usiformis P arkinson; M. Lissaj ou s, Etude .... p . 43-44.
1925. B el emnopsis f usi f ormis P arkin son ; M. Lissajous, Repertoir e .... p . 88.

Mat erial. - 19 rostra, more or Iess broken off in the alveolar or
distal parts; numerous fragmen ts. 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 r ostra ranges from 22 to 96 mm,
with the corresponding maximum lateral diameters from 2.7 to 10 rnm,
and the dorsa-ventral ones from 2.4 to 7.5 mm. Transver se section is
roun ded across the pro ximal pa rt , but distally passes to elli ptic with
a longe r later al (d-s) diameter. Along the ven tral wall stretc he s, nearly
to the apex, a long fu rrow, varyin g in width, with ang uear edges . P rox i
m al ly this furrow is nar row , but distally w iden s out to 2 mm and gr ows
shallow, occasionally to expand again. Lateral lines , gently curved, are
readily observable on the lateral sides of rost rum, particula r ly so in
yo ung individual s. In adults poorly dev eloped keels may be formed
a long th e lateral lines. For the most part, however , the late r al walls
are connected with ad jace nt ones by rounded surfaces. The apical part
occup ies about one half of the total l ength of the rostrum; from the
maximum w idth of rostrum it grad ua lly tape rs backwards to form
a long, sharply terminated apex.

Dimen sions of specimens ar e given in table 10.
Wi th individ ua l length growth, the w id th and d iameter increase

cor respondin gly , and the ap ical par t grows longe r . The lateral diamete rs
(d-s) are long er than the dorso-v en tral during all the growth stages.
The growth index increases from 2.8 to 6, thus bei ng proportiona l wi th
individual age.

In t ern al rnorphology (pl. X, fig. 7 a-d ). As compared with the
slow increase of the rostrum diameter , growth li nes, visible on thin
longitudinal sections, are strongly elongated even in the early growth
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T ab l e 10

Dim ensions of rost r a of B el em no psis jusijormis (in mm)

Ma ximum diameter I
I Length of

Z. Pal. UW.
r l~ica: part

Growth index
No. Bj. d- s d-v

I c:a
a b -

264 2.7 2.4 9.0 3.4
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 3.7
274 6.0 5.0 22.5 I 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

I

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 crowde d on the la teral sides, but rather
far-spaced al ong the apical line. Th is d eviates slightly from the axis to
the ventral side . Near the course of the ventral furrow the growth lines
are mor e deeply incised and slig ht ly curved on the lat er al sides of
r ostrum ne ar the course of the later al lines . The ventral depression of
the growth line, r elatively wide an d de ep in the proxi mal part, be
comes sha llow and narrow in the dis tal part, to d isa ppear in the
apical part. In the alve olar area the t ra nsverse section is n early quad ran
gular in outline, with rounded edg es and a slight ly longer lat eral d ia
mete r . Dis tally t he se ctions gradually become more ellip tic, to be
nearly circular in the apical part (pl. X, fig . 7d) . The alveolus is
circular in transverse section, with dep th not exceeding 1/5 of
the total len gth of rostrum and with an angle of 18-200

• The proto
conc h is a globose vesicle, 'about 0.5 mm in diame te r . Th e air cham bers
of t he phr agmocone not preserved . The extent of the fissural area is
near ly equal to the length of the ventral furrow , towards th e apex
t his area grows thinner and disappears near the ventral sid e of the
rostrum.

On to gen y. - Beginning wit h the earliest growth stages, the shape
of the rostrum d oes not cha nge fund amen tall y dur ing ont ogeny. Changes
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Table 11

Ch ar a cteristics of th e ontogeny of Belemnopsis fusiformis

Maximum diameter

149

Growth stages d-s d-v Characters of rostrum

mm mm
- -

I

Fusiform, tapering in the alveolar part,
e x panding at midlength; transverse sec-

Nepionic 2.7- 4.4 2.4-3.8 tion rounded; lateral lines si ngle, occa-
s ionally double; apical part relatively

I
short.

Shape of rostrum 'as in preceding stage;

I
transverse section laterally elongated ;

Neanic 4.5- 7.0 3.9-5.0 Iateral lines faint not marked; apicalor
part slen der, sharply pointed.,

--- -- -

Strongly elongated, shape not changed;
Ephebic- d epression stronger than during the ne-

gerontic 7.1-10.0 5.1-7.5 anic st age , slightly less 'so in the alveolar
r egion; lateral lines faint or obsolete .

affect the transverse 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 e x pands with age, but its length
is not essentially modified, and it stretc hes nearly to the apex of
rostrum throughout all the growth stages. Thre-e growth stag-es may
be distinguished in the on togeny: nepionic, neanic and e phebic-geron tic.
Ch aracteristics of these stages are given in table 11.

Variabil ity . - The individual variability is not great ; it is ex pressed
by certain width differences of the ve n tral furrow ; othe r char acte rs
fai rly constant.

Remarks. - The P olish specimens agree with those d escribed by
P arkinson (1811) and by P h illips (1869), or d 'Orbigny (1842). They
d isplay the same char act ers and have b een found in the same horizons .
The assignment of B. fusifo rmis to the gen us Beiemnopsis seem s reason
ably correct in v iew of the just giv en description and on the peculiar
char acter of the fissural area, justifyin g the inclusion of the genus
BeLemnopsis into t he subfamily Belemnopsinae.

In its subfu siform shape B. fusiformis some what r esembles BeLem
nopsis uuesuicatus d 'Orbign y (d'Or bigny, 1845) , but differs from it in
smaller depression, s m aller dimensions and in the apical part, which
is constantly long, sl ende r and poin ted, while in B. uitesu Lcaius it m ay
be apically ro unded or even mucronat e.
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Fig. 14. - B elemnopsis
latesu lcatus (dOrbigny),
a dult .rostr u m cut in
the pl-ane of sym me tr y,
showin g thr ee growth

s t ages.

Occurrence . - The Bathon ian of German y , France, England and
Switzerland . In Pol and - the Batho nian quar ry at Trzebionka (d istr.
Chrzan6w).

Belem nopsis uitesuicatus (d'Orbigny, 1845)
(fig . 14; .pl. XI, X II, fi g. 1)

1845. Be l emnites latesulcat u s d 'Orbigriy ; A. d 'Orbigny, Paleontologie p . 301,
p l. 50, fig. 3-8.

1846-49. B el em nites semihastatus depressus Quensted t; F. A. Quenstedt, Pe tre 
fac tenkunde ..., p . 440, pI. 29, fdg, 12- 19.

1910. B el emni t es la tesu lcatus Voltz; E. W. Benecke, Uber Belemnites ' 00' p. 129-1 32,
text-fig. 1, 2.

1920. H ibolites l ate sulcatus Voltz; E. v . B ulow-Trummer , F ossi lium Catalog us,
p. 145.

1922. H iboli t es latesulc atus Voltz; A. Naef, Die foss ilen Tinte nf ische, p . 249.
1925. B el emnopsi s la te sulcatus d 'Orbig ny ; M. Lissajous, Rep er t oire ..., p . 105.

Material. - 20 nea-rly com plete rostra and a great number of
fr agments. Th e majority of r ostra sa tisfactorily preserved, wi th smooth
s urface, occasion ally on ly cracked or crushed in the alveolar part.

Descript ion. - Externa l morpho logy (pI. X I,
fi g. 9-12). Rost ra cylindrical, slightly taper ing in
the alveolar part, expanded at 1/3 of the distance
from the ap ex, and thereafter tapering again
towards the apex. The len gth of rostra ranges
from 22 to 120 mm. The greatest la teral diameters
(d- s) are from 4 to 15.5 rnm, w hi le the gr ea tes t
dorso-v en treil diameter s are fr om 3.4 to 10·6 mm
respectively. Ros t ra are sbrongly depr essed along
the e ntire length . In the proximal part the later al
wa lls approach each other. The lateral lines are
faint, of varying len gth , sometimes stretchi ng to
the apex. The ve ntral furrow long, extending
nearl y to the apex, about 4 mm in width . In the
apical part this furrow grows shallow and expands,
and the edges, angular proximally, are roun ded
d istally . The dorsal and ventral wa lls nearly
parallel and connected with the adjacent walls by

rounded edges. Some ros t ra, particularly so in older specim ens, are
ce nt rally strongly depr essed , &0 that distinct k eels are formed on th e
lateral walls (pI. X I, fig . 12b) . In ,tr ansverse sec tion the rostrum is mor e
01' less elli pt ic, with a longer lateral diameter . The apical part is relative ly
shor t, poin ted, occ asion ally ro und ed , sometimes mucr onate.

Dimensions of specim ens are given in table 12.
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T abl e 12
Dim ensions of rost ra of B elem nopsi s l at esu lcat us (in m m)

151

M ax im um diameter

I
Length of

Z. Pal. UW

\

a pi ca l part Gr owth index

No. B j .
d-s d-v

I c :a
a b I 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 8.4 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 10.4 48.0 3.3
123 15.5 11.0 60.0 4.0
124 16.5 12.0 48.0 I 3.0

Growth index n early equal in rostra of different age, the average
being 3. Hence the increase in length is proportional with that of
width. Th e lateral diameters are longer than the dorsa-ventral, throughout
all the grow th s tages .

Internal m01'phology (pl. XII , fig. 1; XIII, fig. 8-9). Growth lines ,
more conspicuously indicated 'at certain gr owth stages, are distinct in
longitudinal and transverse thin sections. The apical line is somewhat
excen tric and situated nearer to the ventral wall of rostr um. In
transverse thin sections the growth lines are deeply incised along the
ve nt r al furrow. Distally this depression grows shallow and narrows.
The earlier stages display a more circular course of growth lines, the
older ones - an elliptic al course, with a Ionger 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 sid es of 'ros trum ; this inflection increases progressively
from th e 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 late ral compression of rostrum and
formation of keel-like thickenings (pl . XII , fig 1b,c). The alveolus is
circular in transverse s ection , its depth takes up approx. 1/4 of the t otal
length of rostrum. Th e ave rage alveolar angle is 22-240

• The proto
conc h has the appear ance of a .glob ose vesicle and is cons ide ra bly
larger than the primary air cham bers.

4 Act " P a laeorit.ologic a
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Dimensions of the air cha mbers m easured on the longitudinal section
of t he phragmoc one (Z. P al. U. W. No. Bj. 129):

Number of su ccessive air
cham bers

Length of each a ir chamber
(in mm )

pro toconch 0.5
1- 5 0.2
6-8 0.5
9- 11 0.7

The protoconch is se pa r ated from the first a ir chamber by a sep t um
that is strongly convex ba ckwards. The next septa a re distinctly less
convex . The siphonal tube is pl aced on t he v entral side of the phrag
mocone, with out being in close con tact with it. In t he first air chambers
it is extremely thin, thicker in the following one s. It has the semblance
of a string, consis t ing of several elongated slanting segments, which
n arrow slightly when pa ssing through the septa and expand in the
chambe rs . The fissural area occupies the whole spa ce between the apical
line and the ventral wall of rostrum, stretching to the very ap ex.

Ontogeny (fig. 14). - The n epionic , i. e. the youngest growth stages,
are distinguished by a fairly considerable increase in length as compared
to the s low increase of diameter. Nepionic specimens are slightly fusiform ,
since they narrow proximally and expand a li ttle more centrally. The
v entr al furrow is broad even in the earliest stages, with age this cha
r acter is all the more so conspicuous. Three stages are distinguishable
in rostral ontogeny: nepionic, neanic and e phebic-geron t ic . Their cha
racteristics ar e 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
par t . Specimens may be d ifferentiated, passing from a short apex with
ac ute angle to an elongated one with obtuse angle (pl. XI , fig . 4-6) .
Other specimens have a mucronate apex, with the mucro displaying
a v arying mode of d evelopment (pl. XI, fig. 1-3). In some spec imens the
ventral furrow is broad, in others n arrower, angular over the complete
le n gth, or in a certain part of the ros t rum on ly (pI. XI , fig. 7-8).

Remarks. - B. Laiesulcatus; described by d'Orbigny in 1845, had
not been figured by him, and this lack of illustrations probably led later
authors to incorrect inter pr et ations of t he species. Specimens from
P oland ar e id entical with those figured by Benecke (1910, p. 130,
fig. 1, 2), from Germany . He figu res two rostra , that shown in his
fig. 11 is supposed to represent B. lat esulcatus, tha t in fig. 2 - B. caUo
viens is. Size excepte d, these rostra do not differ in any other fea t ures
and Benecke himself drew the concl usion that they must be regarded
as conspecific . The presen t w r iter is likewis e of the opinion that the
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T ab I e 13
Ch ar actenist ics of the on togeny of Belemnopsi s latesulca tus

e

n

g.

n

n
x.

-
Max imum diameter

Growth stages d- s

I
d- v Ch aract er s of r ostrum

mm mm
- - - ._.-

Sl.igh t ly fusiform, w it h max im um ex pa n
Nep ioni c 4.0- 6.5 3.2- 5.0 sion at midlen gth ; dep re ssion not stron

Analogous to the nepionic stage; de
pre ssion .stronger , p art icula r ly so in th

Nea nic 6.6- 12.0 5.1-10 .0 centr al and distal par ts; apical par
long, w ith apex p ointed or rounded, oft e
mucronate.

--- - ---

Sh ape u nc hanged, ros trum more elon
gated and thickened ; con sid erable de

phebic- 12.1-16 .0 10.1-12. 0 pres sion , with ke el- li k e th ick ening 0

ge ronti c the lateral sides ; a pica l part w it h a
ob tuse ang le, often mucr onate at ape

E

two r ostra figured by Benecke are conspecific, but sh e ha s doubts with
regard to the interpretation of B. calloviensis, synonymous with B. semi
ha status, but not with B. latesuleatus, B. callovienBis (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; ventra l furr ow
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 betwee n
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 wi th Benecke ;
in her opinion B. semihastatus is a distinct sp ecies and it should n ot
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 d imensions. Th e early growth stages in these two
species are almost identical , the fusiform rostrum being their common ,
ve ry char ac te r istic, feature.

Occurrence. - The Middle Jurassic of Germany, France, Switz erland,
England, the U.S.S.R. , Portugal , Algiers. In Poland within the same
h orizons in numerous Jurassic quarries of th e Krakow-Cze st ochowa High
lands and the north-eastern margin of the Holy Cross Mountains ; m ost
satisfactorily preserved specimens have been collected from Regulice
(distr. Krzeszowice) , Trzebionka (distr. Ch nzanow) and Ogrodzieniec
(distr. Zawiercie).

4'
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Belemnopsis subhast oi u« (Zieten, 1827)
(fig . 15; pl. XII, fig. 2, X Ill, fi g . 1-7)

F ig. 15. - B el emnopsis
sub hastat us (Zi eten),
ad u lt r ost rum cut in
the plane of symmetry,
sho w ing three growth

st ages.

1830. Belemn i tes su bhastat us Ziete n ; C. H . v. Zieten, Di e Ve rs te ine r ung en ..., p. 27,
pl. 21, fi g . 2 a -e .

1856/58. Belem n ites sub ha statu s Zieten ; A . Op p el, D ie J u r af ormation , p . 546.
1875. B el em n ites sub has ta tus Zieten ; A. Alth, R zecz 0 belemnita ch , p . 225-227,

pl. 3, fig. 7 a - c.
1920. H ib olites subhast at us Ziete n ; E . v . Bulo w-Trurnrner, Fo ssili um Ca tal og u s,

p. 154-1 55.
1925. B el emn opsi s subhasta t us Zieten ; M. Lissa jous, Repertoire ..., p . HI.
1934. H i bolites sub hastat us Zieten ; E. Stoll, Die Brachiop od en p . 36, pl. 3,

fig. II.
1952. H i bol itas su bhast at us (Z ie ten); H . Makow ski , L a f aune ..., p . 4l.
IfJ53. B el emnites (Hi bolites) subhastatus Zi eten : S. Z. Rozy cki. G orny dogger

.. ., p . 326.

Mat erial. - 50 more or less com plete rostra, numer-ous fragment s,
state of preservation satisfactor y ; some specimens are with preserved
alve olar parts.

Description. - External morphology (pl. XIII,
fig. 1-6) . Rostra cylindrical, strongly elongated,
depression less conspicuous pr-oximally , stronger
distably- The sm all es t of the collected rostra is
9 mm in length, the largest 68 mm long. The
corresponding maximum lateral diameters are
1 and 11 rom, the dorsa-ventral ones 0.9 and
9 mill . Rostra are slightly swollen at rnidlerrgbh,
the swelding 'bein g discernible in lateral and in
ventral view. From midlength the r-ostra narrow
very gradually to form a long, pointed apical
part. The lateral walls pass into the ventral and
dorsal wan by rounded edges. Lateral lines of
varying length run along the lateral wal ls, usually
exceeding 1/2 of the length of rostrum; in the
proximal part they are somewhat nearer to the
ventral side, but in the median and distal parts
they have a central position. A long and proxi
mally broad furrow runs along the ventral wall ,

it grows shallow and narrows backwards, At a certain distance from
the apex this furrow disappears, its edges are angular proximally, but
pound ed distally. The transverse section is slightly compressed across
t he proximal part, but usually with the lateral diameter longer; across
the ce ntr al par t it is 'r eniform and rounded distally.

Dimensions of 18 specimens are given in table 14.

The growth index decrea ses with individual ag e, ranging from 4.2
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T ab l e 14
Dimensions of rost ra of Bel em nopsi s subhast atus (in mm)
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Ma ximum diameter L ength of a p ica l
Z. Pal. UW.

I
j art Grow th ind ex

No. Bj. d- s d-v c :a
a b c

169 1.0
I

0.9 4.0 4.0
171 2.0 1.9 7.0 3.5
174 2.9 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 4.5 20.0 3.6
199 6.1 5.5 25.0 4.1
205 8.0 7.0 28.0 3.5
212 9.0 7.8 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

I
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 fin e
growth lines are v isible in the longitudinal thin section, also a some
what lighter apical line, slightly n eare r to the ventral side of rostrum.
The neanic stage is better differentiated than the other growth stages.
It is less slender than the ear lier stages, with a shorter, less pointed
apex. In the next growth stages, the growth HIDes display a reduction of
the apical part, while the maximum diameter is shifted backwards. Th e
more centrally situated growth lines are ci rcular in t r ansverse thin sec
ti ons, the outer ones are elliptical wit h greater lateral d iamete r . Along
the course of the ventral furrow , the growth lines are more incised
across the outer pa r ts of section . Alon g the course of the later al lines,
a slight de pression only of the growth line is detectable. The alveolus
is relatively sh allow and occup ies 1/7 of the whole length of rostrum.
Its ang le is acute, ranging from 22° to 23°. The fiss ural area, charac
te r ist ic for the gen us Belem nopsis, stretches nearly to the apex.

Ontogeny (fig. 15). - Th e nepionic stage is cha racterized by an elon
ga ted ro strum, slightly swo llen in the central part, and by rather
small d iameter. Th e ephebic -gerontic stages display a greater incr ease:
of di amet er as compare d with the length increase and a reduction of
the apical part owing to the more backward shifting of the maximum
width of rostr um. The ventral furrow is very conspicuous thraghout all
the growth stages, being angular in the proxima l part , slig ht ly expanded
and deeper with growth, usually narrower dista lly than proximally. Three



156 HALINA P U GA C Z E W S K A

T ab l e 15
Ch aracteristic s of th e ontoge ny of B el emnopsi s subhastatus

Maximum diameter

Gr owth stages d- s

I
d-v Characters of rostrum

mm mm
-

Strongly elongated, sle nder, pointed;
somew hat fusiform, slightly sw olle n at

Ne pion ic 1.0-5.0 0.9-4.0 midlength ; ventral furrow narrow, long;
tran sverse section ellipt ical or rounded.

Less slender, apical part shor ter , cen-
tral swell ing somewhat more conspicuou s;

Nean ic 5.Hl.0 4.1-7.0
ventral furrow with angula r edges, some-
times it st re tche s nearly to the apex and
grows wider; transverse section reni-

I form.
-- - ~~~---

Continues to be s tr ongly elongated, le ss
phebic-

8.1- 11.0 7.1-9.0
sle nde r , pointed, maximum swelling shif't-

geront ic ed behind midlength ; ventr al furrow long,
wider than during the neanic stage.

E

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

Variabil ity .- Rostra of about the same age , show some differences
i n respect to the length of lateral and dorsa-ventral diameters, as com
pared with the elongat ion of the apical p ar t and the more or less backward
shifting of the maximum wid th 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
d iffer in greater d epression. 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
li culatus is equally depressed throughout the entire length of rostrum.
Moreover, B. su bluistatu.s is characterized by a certain swelling across
t he central pa r t that is Hackin g in other speci es. Oppel (1856/58) in his
d escription states that in view of its shape B. su bhast at u s occu pie s an
intermediate posit ion between B. canalicu latu s and H. calloviensis
(= H. sem ihastatu s). This remark seems to be correct and st r esses the
c ha racter ist ic shape of rost r um of B. subhastatus:

In agreement with the opinion of Lissajous (1925, p. 141) the writer
be lieves 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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Belem nopsis, and not to Hibolites, as has been suggested i. a. by Bulow
- 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 h ori zon s of numerous
Jurassic quarries in the Kr akow-Czestochowa Highlands and the north
-eastern margin of the Hol y Cross Mountains; numerous w ell preserved
rostra have be en collected at Rudniki , Ogrodzien iec (distr. Zawiercie),
Tenczynek (distr. Krzeszowice) and Wyszmontow (distr. Opat6w).

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

b

c

o

Fig. 16. - B ele m nopsis parailelus
pa ra llelus (P hillips), diagram of adult
rostrum: a ve ntra l view, b side view,

c in t ransverse section.

1869. B ele mnites par alle lus Phillips ; J . Phillips, A m onograph ..., p . 108, pl. 27,
fig. 65-66.

1920. Hibolites parallel us Phillips; E. v . Biilow-Trummer, Fossilium Cata logu s,
p . 147.

1925. Be lemnopsis parallel us Phillips ; M. Lissajous, Repe r toir e..., p. 117.

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 , proxi m ally
tapering, expanding distaldy to about midlength.
Ventral furrow shallow, p ro xi mal ly n ar row and
angular, tapering an d growing more shallow
distally , terminating n ear the ap ex . Lat eral lines
sin gle, som eti mes d ouble , fa intly marked ,
stretching to behind midlength of the rostrum.
Section circular across the prox imal part, de
pressed distally. Apical ipar t long, pointed. The
dimensions of r ostra t8Jr e gi ven 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 v entral furrow and in
sharply pointed apex. The alve olus is not
preserved in the Polish specimens.

Occurrence. - The Bathonian of England
and Germany. In Poland - the Middle Bathonian
of 'I'rzebionka (distr. Chrzanow),



158 HALINA PUGA C ZEWSKA

T ab 1e 16

Dimensions of r ostra of Belem no psi s parallelus parallelus (in mm)

Ma ximum diamet er Length of apical
Z. Pal. UW.

I
part Growth index

No. Bj. d- s d-v- c :a
a b c

699 7.3 6.0 24.5 3.3
670 7.6 6.3 25.4 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, fJg . 13 a~c, 14.

1920. Hibolites parallelus var. germanica Roem er; E. v. Bulow-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 t he depression is smaller. Proximally
the rostra slightly taper, expanding distally as far as 1/4 of distance
fr om the apex. Length of rostrum ranges from 23 to 53 mm. The
corresponding maximum lateral diameters are from 4 to 10 mm, the
dorsa-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 r ight angle. A distinct , relatively narrow furrow runs
along the ventral wall , usually ter minat ing at a certain distance in front
of the ap ex. Sometimes it s w id th is increased to 1 mm and the length
shortened to half that of rostr um. Along th e sides st r etc h m edially
single lateral lines , s lightly incised into the surface, extending mostly
to the maximum width of ro strum. The a pical pa r t is shor t, broad,
rounded. In most cases the apex is blunt, some times a little more
pointed, occas ionally mucronate . Rostrum quadrat e in transverse section,
wi th the la teral di ameter longe r proximally, while centrally and
distally it becomes mor e elliptica l. The younger sp ecimens are distin
guis hed by being more slender and pointed, while the ad ults are w ith
a shor ter apical pa rt which is th icke ned and blunt. The dimensions
of 30 measured rost r a are given in table 17.

The growth ind ex does not cha nge much with individual age,
s lightly decreas ing from 3.0 in the youngest rostra to 2.2 in the oldest,
i. e . reversely to the growth proportion.
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Ta ble 17
Dimen sions of rostra of B el em nopsi s pa ra lle lus german icus (dn mm)

159

I

Maximum diameter L ength of apical
z. Pal. UW.

I
part Gr ow th ind ex

No. Bj. d-s d -v c:a
a b c

228 4.0 3.0 12.0 3.0
229 4.2 3.8 12.0 2.9
230 4.3 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 I 2.6
238 6.2 5.5 15.0 I 2.4
239 6.2 5.2 16.0 2.5
240

I
6.0 4.5 15.5 2.5

241

I

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 2.5
246 6.6 4.8 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 7.5 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

Int ernal morpho lo gy (pl . XIV, fig . 6-8). Nu merous growth lines
are obse rvable in thi n sections , more distin ct in some stages . In
transverse sec tion these lines are more crowded on the ve ntral sid e.
Th e ap ical line is somewhat excentr ica lly placed, bei ng n earer to the
ve ntral side. Depressed growth lines are visible n ear the ventral
furrow and the later al lines; the y grow shallower fro m the proximal
towards the d istal part of ros trum and thin out quite near t he apex.
In lon gitudinal section the growth dines do not vary in outli ne
throughout all the growth stages. Even the earliest stages are strong ly
elongated in relation to the small increase of rostrum in diameter and
width.
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Dimensions of the air cha mbers measured on the longitudinal
sec t ion of the phragmocone (Z. Pal. UW. No. Bj. 260):

Numbe r of suc cesive air Length of each
chambers ai r chamber (in mm)

c
Fig . 17. - Belem no psis

paral lel us ger m an icus
~Roemer) , di agram of

adult :rostr um : a ve ntral
view, b side view, c in

tr ansverse section.

ba

protoconch 0.40
1- 8 0.13
9- 14 0.17

15-28 0.25
29-3 1 0.33
32-33 0.40
34-35 Q60

The alveolus is relatively shallow and occupies fro m 1/6 to 1/8 of
t he whole rostral length. It is s omewhat oblique ly or iented with the
ti p directed to the ventral s ide. In tran sverse section it is circular,
with the angle s lightly over 22°. The fissu ral area t akes up the whole

space between the apical lin e and the ventral
s ide 'Of r ostrum.

Ontogen y. - Ch anges occurr ing in the
rostrum dur~nggrowth are, in the first place ,
those, affecti ng th e shape, th e outline in
transverse section, character of the apical part
and of the vent ra l furrow. Rostr al ontogeny
may be expressed by three growth stag es :
nepionic , meanic an d e phebic -geron tic . The
charactenistics of rostrum are given in tabl e 18.

Ventr al fu r row very nar row, s tretching to
midl ength of rostrum ; with individ ua l age it
grows a 'lit tle longe r and w ide ns out to 1 mm.
Th e alveolus does no t cha nge in shape or
position in relation to the axis, increas in g in
depth only in the normal cou rse of ontogeny .

Variabili ty . - Th e individual var iability
of rost ra similar in age is expressed only by
some d eviations of the width and length of the
vent ral furrow , and the d egree of roundness or
sharpness of t he a pical part .

Remarks . - Th e Polish specimens fully
agree with those d escribed and figured by
Roemer (1911) from the Lower Bathonian of
Germany. Th ey a lso approach B. parallelus
parallerus (Phill ips , 1869) in the strong
depression , long and narrow ventral furrow,
and , in tha t they occ ur at the same time,
B. parallelus germanicus differs from Phillips'
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Tabl e 18

Ch aracter istics of t he ontogeny 'of Belemnopsis par alle l us germanic us

Maximum diameter
I
I

Growth sta ges d- s

I
d-v

I
Ch aracters of ro strum

mm mm

Elongated , w ith depres sion , proximally
le ss di stinct ; maximum diameters at 1/3
di stance in fr ont of the a,pex ; lateral

epionic 4.0- 5.9 3.0-4 .9 lines single, stretchdng to maximum width
of rostrum; transverse section circular;
apical part shar ply pointed, sometime s
rounded, mucronate .

More depressed ; lateral lines slightly
shorter than before; transverse sec ti on

ean ic 6.0- 7.9 5.0-6.9 rectangular; apical part somewhat shorter,
less sle nder, sometimes mucronate.

With subpara lle l sides , st r ongly depressed ;
phebic- lateral Iines hardly disc ernible; trans-
gerontic 8.0-10.0 7.0-7.5 verse section elliptical : apical part broad ,

fl at, occasion all y mucronate.

N

N

E

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 of a subspecies - B. parallelus germanicus. Lissajous (1925,
p. 90) doubts the independence of the German subspecies and r egards
it as synonymous with B. semihastatus Blainville. The writer thinks
that they are two separate species, fundamentally different and n ot
congeneric. They have no characters in common and differ both in
e x ternal and internal morphology.

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

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

Holotypu s: ro strum, pl. XV, fi g. 4a, b. No. Z. Pal. B j , 310.
Stratum typicum: Upper Callovian , ornaturn beds w it h Co:mwceras or na-

tum .

L ocus typ iCll S: Regulice (distr. Krzeszowice).
Dzr ivatio nominis: Lat. semtarcuutus - rostrum semiarc uately curved.
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Diagnosis. - Rostra of small dimensions , fusiform, proximally long
a nd narrow, apically shor t and club-like, arcuate on the ventral side;
vent r al furrow long and deep , strongly expanding towards the back ,
terminating in a broad depression near to the ap ex ; 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

d

II
It
I'
II
, I
, I
I I
I I

I ', 'I

v

Fig. 19. - Belemnopsis semiarcuatus n . sp .
adult 'rost r um cut in th e plane of symmetry,

showing ,th re e growth st ages.

F ig . 18. - B el emnop si s sem iarcuat us n. sp.,
di agram of adult r ostrum, lateral view : v ven

t ral s ide , d dor.sal sid e .

specimens are with smooth lustrous surfaces, while those fr om Ogrod zie
n iec are more damaged, with coarse surfaces displaying t races of injur
ies , probably inflicted 'by animals searching for food . All the specim ens
are proximally more or less broken off ; phragmocon es are not preserved .
The collected material contains all the growth stages.

Description. - External morphology (pl. XV, fig. 1-6). The length
of our sp ecimens ranges between 16 and 39 mm ; with the maximum
lateral d iameters - from 2.4 to 7.6 mm and the dorso- ventral on es 
from 2.0 to 5.7 mm respectively. The maximum ex pansion of r ost rum
occurs at a di stance of approx. 1/5 from the apex . The ve ntr al furrow
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T ab 1e 19
Dime nsions of rostr a of Bel em no psi s sem i ar cuatus n. sp . (in m m)

Max im um diamet er Length of a pica l
Z. Pal. UW.

I
part Growth index

No. Bj. d- s d-v c :a
a b c

292 I 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 3.4 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 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
~i0 8 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 ap ex , it is narrow proximall y , widen s out to
2.5 mm distally and terminates in a broad depression or a more shallow
strip. Long, often double , gently curving lateral lines r un along the
lateral walls, proximally nearer the ventral side. The rostra are ventrally
slight ly domed and semiarcuate (fig . 18). At about midlength of rostrum
the dorsal wall is more strongly curved out. Along the whole length the
rostr a are some what d epressed in transverse section . Th e apical pa r t
varies in length, on the whole it is shor t , in young specime ns more
s lend er and sharply pointed , with age it becomes thicker, often rounde d
and mucronate. The dimensions of rostra are given in table 19.

Th e growth index is reversely propor tional to individ ua l age and
decreases from 3.0 to 1.6. The major ity of rostra are grouped a round
the 1.8 index.

Inter na l morphology (pl. XV, fig . 7-9). The ap ica l line, lying on the



164 HA L INA PUGACZEWSKA

Ta b l e 20
Char,aeteristics of t he ontogeny of B el emnopsis sem iarc uat us n. sp.

Maximum diameter

Characters of r ostrumd- v

mm

d- s

mm

Growth sta ges I
1----1--- - -

1

Le ss s le nder, w ith th e proximal part
long and expanding be yond the midlerigth
of rostrum; the ventral furrow wider and
deeper, very w ide near the a pe x , often
r eaching the apex as a sli gh tly de
pressed strap: la teral lines unchanged
transv erse sect ion su bc ir cular : depression
st r onger di stally ; rostrum deviating from
the axis, w ith the ventral side convex
ap ical part shor ter, less pointed.

Elonga ted , fusifor m, w ith the maximum
diameter and width shifted b ackwards;
ventral furrow long, stret ch ing be y
ond 1/2 of r ostrum, proximally nar r ow
and ang ula r, di stally ex pand ing; lateral
lines long, e nd ing behind the mid length
of r ostrum; tran sver se se ctio n circular
or 'r ou nde d.

2.9- 4.0

2.0-2 .8

3.1-5.0

2.4-3 .0

------ -1--- - - _ 1_ - - - - - ----- - ------ - - - - - - - -

I

Neanic

Nepionic

Ephebic
gerontic 5.1-7.6 4.1-5.7

Strongly thickened , differences of dia
meters smalle r proximally and distally
ventral furrow unchanged; lateral lines
le ss distinctly indicated; depression wi
thout changes; apical part shorter, often
rounded , mucronate.

- - - - --- - - - - - - - - - - - - - - - - ------ - --- --- -

rostral axis, is rather thick. The growth lines are extremely delicate,
m ore d ensely spaced in the proximal and the apical part than in the
central. In transverse sections th e growth lines appear depress ed near
the course of the ventral furrow, nearly along the whole length of
rost rum, the apex excepted. Th e fissural area occupies the whole space
between the apical Iine and the ventral wall of rostrum, stretching to
the very a pex (pl. XV, fig. 1).

Ontogeny (fig. 19)· - Nepionic rostra are similar to the older ones,
differing on ly in greate r sl enderness and more pointed apex. On
comparing rostra of different individual age, three main on togenetic stages
can be distinguished: nepionic and ephebic- ger ontic, Th eih characteristics
tre given in table 20.

V ariability. - Most specimens belong to the neanic stage, in which
certain variations are more readily traced. They affect the slenderness
of ro stra , some being strongly e lon gated , only sli ghtly ex panding towards
the apex, while othe rs are thickened, with a club-like apical swe lli ng .
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The apical part ma y 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
congener ic bel emnites, studied by the writer from Jurassic beds, foremost
in its subfusiform shape, strong elongation of the proximal part and its
arcuate inflection. It somewhat r esemble s the younger stages of B. canali
cuuitus and B. latesulcatus which taper very much proximally , also
Hibolites wiirtt embergicus. From all the just mentioned species it differs
in being serniarcuately curved ; f rom the two latter forms - in a less
distinct depression , and stronger distal expansion; from H. uiilrttember
gicus moreover in its long wide ventral furrow. On the basis of characte rs
(described in table 20) and on the pres ence of a long and broad fissural
area, this new species is assigned to th e genus Belemnopsis.

Occurrence. - The Upper Callovian of numerous localities in th e
Krakow-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
HiboUtes hastatus (Blainville, 1827)

(pl. XVI-XVIII)

1827. Belemn ites hastatus Blainv:ille; D. de Blainville, M emoire ..., p. 71, pi. 2,
fig. 4-4a, 5 c-i; ph 5,_ fig. 3, 3a. ,

1830. Belemnites sem ihast at us Zieten ; C. H. v . Zi eten, Die Versteinerungen..., p . 29,
pl. 22, fig. 4.

1842. Belemnites ha status Bla invi ll e ; A . d 'Orbigny, Paleont ologie ..., p. 121-1 26,
pI. 18-19.

1846-49. Belemnites semihastatus Totundu s Quenstedt ; F . A. Quenstedt, P e tre
f'actenkunde..., p . 440, ,p I. 29, fig. 8-11.

1846-49. Belemn i tes hastatus Blain ville ; F . A. Quenstedt, II bid ., p . 442, pi. 29,
fig. 35a, non fig. 31-34.

1858. Belemn it es semiha stat us rotundus Que n stedt ; F. A. Quensted t , Der J ura,
p . 548 , pi. 72, fig. 13, 15; pi. 74. fig. 11, p . 597.

1865-70. Belemnites hastatus Blainville ; J . Phil.lips, A m on ograph..., p art 5, p. 111,
pi. 28, f,ig . 67-70.

1875. B el emnites hastatus Blainville ; A. Alth, R zecz 0 belemnitach ..., p . 229,
pl. 4, f ig. 1- 3.

1902. H ib olit es hastatus Blain ville ; P . d e Loriol , Etude .,., p . 5, pi. 1, fig. 1, 1a.
1922. Hibolites ha status Blainvi ll e ; A. N aef, Die fos silen T in t enfische , p . 249,

p. 204 , fig. 71, k, p. , p . 246, fdg, 89f.
1925. H ib oli tes has tatus Blain ville ; M. Lis sajous, Repertoire ..., p . 35, fi g. 20,

p . 94.

1953. B el em nit es (Hi bolites) ha st atus Blainville; S. Z. R ozyc ki , G 6rny dogge r ...,
p . 326.
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Material. - 28 n early complete rostra of various individual ag e,
more than one thousand fragments. State of preservation varies with
sediment. Rostra from loamy or marly sediments are w ell preserved,
wi th sm ooth lustrous surfaces , while those from iron de posits usually
show cracked, coarse surfaces.

Description. - External m orphology (pl . XVI, XVII). Rostra fusiform
in shape , slender, strongly elongated , narrow at th e beginning of the
a lveole and expanding in its proximal part. Maximum expansion occurs
at a distance ofiapprox, 1/4 from the end . The length fr om 18 to 21 mm.
The maximum lateral di ameters 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 d epressed. The lateral walls are rounded, except near the alveolus
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
terminat ing beyond the midlength of ro strum. 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
walis , sometimes very distinct, single, occasionally double. In the alveolar
part these lines move a Iittle 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
d epressed 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.

In ternal 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 n earer
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 poster ioly the od ges are pro
gressive ly rounded and the ventral depression ex pa nds and grows
sha llowe r . No depression is discernible ac ross the apical part. Near the
course of the lateral lines, gr owth lin es curve only very slight ly . Trans-
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Tabl e 21
Dim ension s of r ostra of H ibolite:< hastatlls (in rom)

167

-
Maximum diameter Leng th of a pical

Z. Pal. UW.

I
part Gr ow th in dex

No. Bj . d- s d -v
- c: a

a b c

361
I

2'1 2.0 7.0 3.3
362 2.5 2.1 6.5 2.7
363 2.6 2.5 6.5 2.7
364 3.8 3.5 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 2.7
375 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 17.5 14.0 45.0 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
3113 17.5 15.5 63.0 3.5
384 18.0 16.0 52.0 2.9
385 18.0 14.5 f 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 ro unded or laterally slightly
compressed, towards the back, howeve r the sectio n becomes ovate, with
a longe r lat er al di amet er ; in the apica l par t it is qu ite round.

Dimensions of th e air cha mbers measured on the longitudinal section
of thephragmocone (Z. Pal. UW, No. Bj . 401):

Number of su ccessive
air chambers

protoconch
1- ;)

6- 9
10-15
16-17
18-19
20-21

5 A ct a Pala eonto!og ica

Length of each air
c hamber (in mm)

0.50
0.20
0.2!'i
0.33
0.!'i0
0.7!'i
1.00



168 HALINA PUGACZEWSKA

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 progressivel y, moving away from the apical line
to wedge out at the ventral edge after attaining a gr eater length than
the ventral furrow.

Tab l e 22
Ch arac teristi cs of the on togeny of Hi boli tes ha st atus

d-s d-v Characters of rostrum

mm mm

Maximum diameter1---,--------
stages IGr owth

Nepionic 2.1-3.0 2.0-2.5

Strongly elo nga te d, t ap er ing in t he
al veolar part , e xpandi ng at about 1/3
di stance from th e apex; ventral furrow
narrow, with angular edges, s tretch ing
to mid length of rostrum; lateral lines
s t r a ight ; transverse se ction circular or
slightly compressed, medially slightly
depress ed ; apical part long, sharp ly
pointed .

Neanic 3.1-10.0 2.6-9.0

Elongated , b ut le ss slen der , more
expanded at approx. 1/3 distance from
the apex; ven tr al furrow somewhat
broader, proximally with angular edges
m edially a nd di stally broad with rounded
edges ; transverse sect ion as in th e
earlier s t age; apical p art relativel y
shorter and somewhat t hicke r, s har ply
pointed.

Ephebic
gerontic 10.1-20. 0 9.1-18.0

Shape varying, e ither mor e sle n der
and elonga ted, or strong ly thickened
beyond midlength ; ve ntr al Iurrow
attaining a width of 3.5 rom at the
ape x, proximally s har p-e dged and deep
often st retching to the apex as a broad
shallow depression ; lat eral lines fre
quently cu rving, in th e alveolar par t
dr awing nearer to the ventral wall, and
me dially to the dorsal ; transve r se sec tion
e lli ptical a cross th e a lveolar par t slightly
compressed, ac ross the central part
dep res sed , and rounded in th e di stal ; the
apical part relatively sho rter , oft en
pointed, somet imes roun de d an d th icker
sligh tly deviating to the ventral s ide
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The alveolus is rather small, with depth equal to approx. 1/5-117 of
the whole length 0.£ rostrum. Th e alveolar angle is acute, ranging fr om
15 to 18°.

Ontogeny. - Four main growth stages may be distinguished in
H. hastatus, i. e. an embryonic stage in addition to the three m ain s tages
normally obs ervable in other species (nepionic, ne anic, ephebic-gerontic) .
Th e embryonic rostrum is lik e a shor t, sharply pointed spine, fitin g
tightly to the phragmocone, Th e 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 rostr a
lose some of their . slenderness, the apical part is shor tened, while the
median becomes expanded and thicker. During ontogeny the transverse
section, rounded in the younges t stages , becomes depressed. Th e dimens
ions of rostra are given in table 22.

Variabil ity. - Rostra of the same individual ag e 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 ma y be long and slender, o r thick and short.
Sometimes it is placed in the axial line of the rostrum, at ot he rs it leans
towards the ventral side.

Remarks. - The Polish specimens r esemble those figured by
Blainville (1827) from France, also those from Germany and England .
F r om the specimen described b y Blainville (l. c., p. 71) they diffe r ,
however, in a very characteristic shape of the apical part . Since that
au thor did not have .a complete specimen, he m er ely supposed the ap ex
to be strongly swollen and blunt , while actually it is elongate d and
pointed , and onl y some very few ros tra ar e less fusiform, wi th the apical
part conspicuously thicker and shor ter. Long, s lende r, poin ted ros tra
are encountered in the d eposit side by sid e with short, d istinctly thicker
r ost ra , displaying a shed , often ro unded apical par t (pI. XVI, fig, 9).
These features may poss ibly express sexual d iff er ences in that species.
Analogous supposed sexu al differ entiation is m entioned by d 'Orbigny
(1842, p. 67) and Lissajous (1925, p. 43-44).

The embryonic ros trum which occurs as a shor t sp ine- like structure,
protrud ing from the distal wall of the protoconch, ha s be en descri bed
by Quen st edt (1849), d 'Orbigny (1842, pI. 19, fig. 6), St olley (1919) and
Na ef (1922, p. 203, fig. 71). These authors gave it different names, such
as the ,,iprimordialrostrum" , the "e mbryo" or sim ply the "small
belem nite". Th e shape of that "embryo", s uggest ed to Ab el (1916) the
r epa rtition of all the belemnites into th e two families: "Claviros tridae "

5'
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and "Coni ros tridae" . According to Naef (1922, p. 208) , this type of
"pr im ar y ros tr a" occur in all the yo unger belemnites , the Liassic forms
e xcepted . Among her material, the writer ha s observed the embryonic
rost rum in H . hast at us and H . girard ot i.

The assig nment of H. hastatus to the genus HiboLites is unanimously
accepted by all the later authors : Bulow-Trummer (1920, p. 125, 135),
Naef (1922, p. 225, 247) , Lissaj ous (1925, p. 36) and R oger (1952 , p . 714).
Th e present writer believes this species to be a typical represen tative of
th e genus Hibolites , m oreover, she agrees with Na ef in his assignment
of the genus Hiboli t es to the subfa mi ly Belemnopsinae .

Occu rr en ce. - The Middle and Upper Jurassic of Germany , France,
England, Switzerland, Austria, Po rtugal , Spain, Algeria, the Caucasus,
Russia , Ar abia, India and Madagascar . In Poland - the same horizons
througho ut t he Jurassic s trata of the Krakow-Czestcchowa Highlands
and the north-eastern margin of the Holy Cross Mountains; well pre
served specimens have been collected at Ogrodzi eniec (distr. Zawiercie),
Regulice, Tenczynek (distr. Krzesz owice) , and Trzebionka (distr. Chrza
now).

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

1E27. Belemnites sem ihast atus Bl ainville ; D. de Bl ainville, Memoire..., p. 72,
pl. 2, fig. 5, 5a -<b, n on f ig. 5 c- i,

1856-58. Bel em nite s caHov iens is Oppel; A. Oppel . Die Juratormatlon..., p , 546.
1871. Belemnit es semihast atus Blainville ; E. Dumorbier , Sur quelques gisements

.... p . 22.
1870. Bel emnites semihasta tus Bl ainville ; F . A. Roemer , Geologie ..., p . 256.
1875. Belemnites ca Hoviensi s Oppel ; A. Alt h , Rzecz 0 b elemnitach.... p . 227,

pl . 3. fi g. 8.
1922. Hibolit es semihastaius Bl ai nvi l'le: A. Na ef , Die fossilen Tintenfisch e,

p . 249.
192'5. Belem no psis semihastatus Blainville ; M. Lissajous, Reperto ire ..., p . 132.
1953. Bel emnites (Hib olites) caHovie nsis Op pel ; S . Z. Rozycki , Gorny dogger....

p. 325.
1953. Belemnite s semihastatus Bl a invil le ; S . Z. R ozyck i, Ibid ., p . 326.

Material. - 46 more or less complete rostr a, numerous fragments,
represen ting all the stages of ontogeny. State of preservation on the
whole sat isfactory, the rostral s urfaces sm ooth , not cr acked .

Descrip ti on . - External morphology (pl. XIX, fig. 1-5). Rostra
fusiform, with rather small dimensions ranging from 21 to 76 mm.
The m aximum later al diameters are respectively from 3 to 12 mm, the
d or so-ventral - from 3 to 10 mm. The sides pass to the dorsal and
ven tr al wall by rounded surfaces, n ear the alv eolus they draw closer
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Fig. 20. - Hibolit es
semihastatus (Blain 
ville), adult rostrum
cut in the plane of
symmetry, sh ewing
three growth stages.

to one another at the dorsal wall , so that th e 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 usuall y
narrow and sharp-edged , distally it ex pands and becomes m ore shallow.
Distinct lateral lines, mostly single , occasionally double , stretch to the
apex. The maximum expa nsion of rostrum occurs at approx. 1/ 3 distance
from lit , th er eafter th e ros t rum tapers rapidly, resulting in a shor t apical
part with obtuse angle. The apical thickening of rostrum is v-ery charac
teristic of H. semihastatus and is observ able throughout its onto gen y.
The younger specimens are slightly more slender than the ad ult s. The
transverse section is somewhat compressed acr oss the proximal par t ,
changing to subcircular or ovate acr-oss the
median and distal parts, with a longer lateral
diameter. The dimensions of rostra are given
in table 23.

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
d oes not change much with age and it is possible to ascertain that in
H. semihastatus the length increase is proportional to that in width.

Internal morphology (pl. XIX, fig. 6-8). The apical line is nea rl y
centrally placed, drawing onl y just a little nearer to th e ve nt ral side.
The transverse section passes from a slightly compress ed one across the
proximal part to subcircular across the central part, and circular across
the distal part, r espectively. The growth lines are inci sed along the
course of the ventral furrow and the lateral lin es. The ventral incisi-on
is narrower and deeper proximally , growing more shallow an d e xpanding
distally. At about 1/3 distance from the apex, the growth lines becom e
r ounded 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 Jines in th e 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 expans ion.
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T ab 1 e 23

Dimen sion s of rostra of Hiboli tes semihastatus (in mm)

M ax imum d iameter Length of apical
Z. Pa l. UW.

I
part Grow th index

No. Bj. d- s d- v
c: a

a b c

403 3.0 3.0

r
8.0 2.7

404 3.5 3.1 8.0 2.3
405 3.5 3.0 10.0 2.9
408 4.0 3.5 12.0 3.0
4 11 4.3 4.2 9.0 2.1
4 12 5.0 4.5 11.0 2.2
41 3 5.0 4.5 12.0 2.4
414 5.0 5.0 12.0 2.4
4 16 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.f> 20.0 2.4
444 9.0

I

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

J

8.0 28.0 2.6
448 12.0 10.1) 27.0 2.3

Dimensions of the air chambers measured on the longitudinal se ct ion
of the .phragmocono (Z. P al · UW , No. Bj. 450):

Nu mber of successive
ai r chambers

Length of each ai r
chamber (in m m)

p r otoc on ch 0.50
1- 6 0.17
7- 10 0.25

11-1 4 0.35
15-1 6 0.45

Th e fissural ar ea near the alve olus occupies the space between the
apical line and the ve ntral wall , behind the alve olus it diminishes on
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Tab l e 24
Ch aracteristios of th e ontogen y of Hibolites semihastatu s

173

Maximum diameter

IGrowth stages d- s

I
d- v Charac ters of rostrum

mm mm I
Fusiform, with strongly elo ngated
proximal pam; circular or s ub -

Nepionic 3.0-5.0 3.0-4.5 cir cula r in t r an sverse sec t ion; la teral
lines faintly mdtcated, single, stre tching
to 1/3 distance in front of the ap ex .

Retains its previous shape ; transve r se
sec tion rounded or s lightl y compressed

Neanic 5.1-8.0 4.6-7.0 across the proximal part, and rounded
or d epressed across th e central part.

Less s le nder, apical part shor ter;
Ephebic- maximum width shifted a little nearer

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

_.
th e side of the apical line and thins out near the ventral wall at a small
distance from the apex. Th e contour of the fissural area is typical for
represen tatives of the genus Hibolites (pI. XIX, fig. 7).

The alveolus is r elatively shallow, occupying about 1/8 of the whole
length of r ostr um, with the angle ranging from 18 to 20°.

Ontogeny (fig. 20). - Even in the earliest growth stages , th e
rostra are of a characteristic fusiform shape, proximally long, distally
shor t and expanded. In the old er growth stages the length increas es
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 old er stages. The depth and angle
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 some
slight changes of outline in t r ansverse section. Th eir characteristics are
given in table 24.

Variability. - Rostra of approximately the same age are not subject
to fundamental variations, exce pt the small differences of width and
di ameter, length of th e apical part and the more or less pointed ap ex.

Remarks. - Polish specimens fully agree with those from France
(Bla inville , 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 the m to oat grains , ow ing
t o both ends being similarly pointed. On evid ence of thin longitudinal
se ctio ns it is cle ar, however, that a very small alveolar d epr ession is
pr esent even in the ear liest st ages of ontogeny.

A review of literature accessible to the writer has led to the con
clusion that B. semihasta tus Blainville (Blainville, 1827, p. 72) and
B. caHoviensis Opp el (Oppel, 1856-58, p. 546) are cons peci fic.

On the character ist ically fusiform shape of rost rum, circular trans
verse section and the shap e of the fissural area , B. sem ihast atus seems
re asonably referable to the genus Hibolites.

Occurrence. - From the Uppe r Bathonian to th e Lower Oxfordian
of Germany, France, Russia and England. In Poland - at man y places
within Middle Jurassic horizons and lower Upper Jurass ic horizons of
the Krakow-Czestochowa Highlands; well preserved specimens have been
coll ected at Ogrodzieniec , Ryczowka (distr. Za wiercie), Bal in (distr.
Chrzanow), Czatkowice and Regulice (distr. Krzeszowice).

Hibol ites beyrichi (Oppel , 1856-58)
(r ig . 21-22; pI. XX; XXI, fi g. 1-4)

1856-5'8. Belemnites Beyrichi Oppel ; A. Oppel, Die J uraformation ..., p. 472.
1858. Be lemnites canaliculatus gr aci l is Quenstedt ; F. A. Quenst edt, Del' Jura,

p. 484, pl. 65, fdg. 2-4.
1870. Be lemnites Beyrich i Oppel ; F . A. Roe me r , G eo log ie ..., p . 210, 228, pl . 17,

f ig. 32.
1871. B el emnites B eyrichi Oppel; M . Neumayr , Di e Cephalopoden , p . 25.
1875. Belemnites B ey r i ch i Oppel ; A. Alth, R ze cz 0 be le m n itach , p. 223, pl . 3,

fig. 6.
1888. Hibolites Beyrichi Oppel ; O. Schl.ippe, Die F auna ..., p. 193.
1920. H ib olites Beyrkhi Oppel ; E. v. Biilow-Trummer, Fossdl ium Ca ta log u s,

p . 136.
1922. H i bolites B eyrichi Oppel ; A. Nae f, Die fossilen Tintenfisch e, p . 249.
1925. Belemnopsi .~ Beyrich i Oppel ; M. Lissaj ou-s, Repertoire ..., p . 58.
192'7. B el emnops i s B eyri ch i Oppel ; F . Roman, Etude..., p. 13, pl . 2, fi g. 1, 2.
1953. Belemnites (B el em no psis) bey r ichi Oppel ; S . Z . Rozy cki, Gorny dogger...,

p. 325.

Material. - 10 almost complete rostra of various individual ag e,
and about 200 smaller fragments. State of preservation on the whole
satisfactory, some rost,r a ar e finely coated with iron oxid es, on others
the surface is smooth and lustrou s. In s ome cases a characte r istic mode
of weathering is obse rved, i. e. the outer layers exfolia te first and then
the inner ones, so that the central part prot rudes to the outside as
a short rod.

Descript ion . - External morphology (pl. XX, fig. 1-4). Rostra
strongly elongated , fu siform, with the length of transve rse diameter s
var ying 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, r anging from 6.5 to 9.0 mm, while the dorso-ventral are fr om
7.0 to 9.5 rnm. P roximally the r ostrum is somewhat com pressed, across
t he r emaining area it is circ ular or subcirc ular in transverse section . The
v entr al furrow narrow, angularly edged, stre tc hes to just beyond the
midlength of r ostrum. Lon g lateral lin es extend to nearly the apex ,
being mostly single, but sometimes double. The apical part long, sle nde r ,
sharply pointed. The dimensions of rostra are given in table 25.

T a b 1e 25

Dim ension s of r ost r a of Hi bolit es be yrkhi (in mm)
_. --

I

Ma x im um di amet er Length of a p ica l
Z. Pal. UW .

I
part Growth index

No. Bj. d- s d-v c : a
I a b c

-

517 8.0 8.0 79.0 I 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
523 9.0 9.5 60.0 6.3

The growth index is reversely proportional to the individual growth
index and d ecreases from 9.1 to 6.3 mm. 'I'his interrelation indicates
that the apical part is longer in younger specimens, and is shorter, le ss
slender in older ones.

Internal morphology (pl . XX, fig. 5; pI. XXI, fig. 1-4). Longitudinal
s-ections show the central position of the apical line and the s trong e lon
gation of numerous growth lin es di scernible even in the earliest gro wth
stages. The course of these lines do es not change in the successive
stages. In t ransverse secti ons th e growth lines are incised beneath the
ventral furrow , and sli ghtly depress ed ben eath the lateral lines. This
depression of th e growth lines is distinct proximally, but grows sha llower
dist ally, and is obli ter ated below the midlength of rostrum. In sever al
transverse sections , cut throu gh the proximal, median and distal pa rts
of the rostrum, the outline passes from e llip t ic, with longer l a teral
diameter across th e pro ximal part , to subcircular and circular acr oss
th e median znd distal parts. In transverse section the alveolus is
likewise dorso-ventrally elongated . Air cha m bers and the pr otoconch are
observ able in longitudinal sections of th e phragrnocone. In the first
se ction through th e phragmocone it was possible to measure the length
of the preserved chambers. On t he young septa th ere occur the semicir 
c ular la yers , compara ble with those observed in Mega teuthi,s giganteus
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Dimensions of the air chambers measured on the longitudinal section
of the phragmocone (Z. Ral. UW , No. Bj . 524, 529):

Number of succes sive
air chambers

Length of each air
chamber (in mrn )

I.

II.

protoconch
1
2

3-7

protoconch
1
2

3-7
8-12

13
14

0.60
0.20
0.25
0.35

0.80
0.25
0040
0.66
0.88
1.16
1.26

Thus the length of chambers is not constant and ma y be subject
to strong intraspecific variations. The alveolus occupies about 1i9 of
rostral length, its angle is acute of about 20°.

Ontogeny (fig. 21-22). - Th e successive growth stages, traced on
the course of the growth lin es , differ merely in progressive increase

a b
Fig. 21. - Hi boHtes beyrichi (Oppe l); diagrammatic transverse sect ions of adult

rostrum, showing the growth lines: a behind the 'alve olus, 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 on ly a little at midlength thereafter ve ry gradually
to taper towards the apex . Th e apical part is sl ender, long and pointed.
The next growth stages differ in size, with age small changes take
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Fig. 22. - Hibolites
beyrichi (Oppel ), adult
rostrum cu t in th e pla
ne of symmetry, showing
three growth st ages.

place, expressed by a shortening of the apical part and a small increase
in the width and diameter of rost rum . Owin g to the scarcity of com
plete rostra of various ag e, it was impossible reliably to distinguish
the three growth stages differentiated in the majority of the studied
species.

Variability. - Specimens of the s am e indi
vid ual ag e are not subject to great v ar ia t ions,
on ly differences of !WIid th and diameter , and the
extent of e longati on of the apical part a r e
observed.

Remarks. - The Polish specimens are imden-
. tical with those described and figured from Ger
many (Quenstedt, 1858, pi. 65, fig. 2-4) under
the name of Belemnites canaliculatus gracilis,
also with French specimens known '3S Belenmopsis
beyrichi Oppel (Lissajous, 1925 ; Roman , 1927) .
The wri tel' supports the opin ion of Schlbppe
(1888), Bulow-Trumrner (1920) and Naef (1922)
that this species sho uld be referred to the genus
Hibolites.

According to Roman (1927) the ven tr al furrow
ex t ends on 3/4 of the rostral length, but according
to the observations of the p resen t writer, it barely
attains the rnidlength of rostrum, on ly occas ion ally
being sl ightly longer.

Occurrence . - The Bathonian of Germany ,
Fvanceand England. In Poland - the sam e
horizons in the vicin ity of Leczyca (distr, Kutno) ,
Kamienica Polska (distr. Czestochowa), Kierszula , Lazy (distr. Za
wie rci e), Tenczynek, Balin, Gr6jec , Czatkowice (distr. Chrzan6w and
Krzeszowice).

Hiboli tes wiirttembergicus (Oppel, 1856-58)
(fig. 23; pl. XXI , f dg, 5; XXII)

1846-49. Bel emnites f usiform is Quensted t ; F. A. Quenst edt, Petrefactenkunde...,
p . 442, p l, 29, fi g. 20-24 .

1830. Actinocamax Miller ; C. H. v. Ziet en , Die Verste inerungen ..., p. 33, pI. 25,
f ig. 3 a-b.

1830. Actinocamax fus iform is Hartmann ; C. H. v. Zieten, Ib id. , p . 33, pl . 25,
fi g. 3 c-f ,

1856-58. B el em n ites wur t t em berg ic us Oppel ; A. Oppel, Die Juraformation...,
IP. 365'.

1858. Bel emnites fus iformis Que nstedt; F . A. Quenstedt, Der Jura, p. 411, pl. 56,
fig. 8-12 ; non fig. 7.
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6). A thick ,
it lies along

Fig. 23. - H iboli
tes 'Wurtte mbergicus
(Oppel), adult r ostrum
cut in the plane of
sym met ry, showing
th ree grow th st ages.

,

1880/81. B el emnites 'Wiirttembergi cu s Oppel ; W. Br an co, Beitra ge..., p . 41, pl. 8.
£ig. 5.

1911. Bcl em nopsis 'Wiirt tembergi cus Oppel; W. Wetzel, Fau n is t ische ..., p . 223.
1920. Hib o!ites 'Wiirtt embergi cus Op pel ; E. v . Bulow-Trurnmer, Fossil ium Ca ta

Iogu s, p . 155.
1922. Hibol ites 'W urttem berg icus Oppel ; A. Naef, Die fossilen Tintenfi sch e,

p . 249.

1923. Belemnites 'W iirt te m bergicus Op pel ; J . S ierniradzki, F au na..., p . 5, p l. 4,
fdg. 16.

1925. Bel emnopsis wiirtt embergicus Oppel ; M. Lis sa jou s, Reper toire ..., p. 37, 153.

Material. - 40 rostra of various individual age ; all sp ecimens
without alveolus and phragmocon es, Preservation satisfactory, ros tral
surfaces smooth and lustrous. Some sp ecimens display a ch aracteristic
pattern of weathering, the external layers of the proximal pa rt of
rostrum being exfoliated so that the central part protrudes as a short
rod (pl . XXII , fig. 7).

Description. - External m orphology (pl. XXII, fig . 1-5 , 7-8). Rostra
fusifor m, of moderate length from a few to 60 rnm. Maximum lateral dia

meters slightly longer than the corresponding
dorso-ventral diameters; they range from 3·8 to
7.3 rom and from 3.4 to 6.3 m m, respectively.
The maximum thickness and width of rostrum
occurs at approx. 1/4 distan ce from the apex . An
extremely narrow ventral furrow stretches to
just behind the rmdlength of rostrum. Deep and
broad p roxirnally, it grows .nar rower and more
shallow distally and then terminates r apid ly. On
some specimens this furrow is somewhat sharter,
terminating before it reaches the max im um rostral
width. Weak lateral lines run on the side walls,
stretching mostly to the maximum rostral width ;
of t en , however, they may be absent. The lateral,
walls unite with the dorsal and ventral walls by
rounded surfaces. The tran sverse section is ovate
across the proximal part, with a longer lateral
diameter, and more or less rounded distally. Th e
yo ung specimens have a more circular transverse

sec tion than the adult s. The depression in ad ult individuals is very slight
since differences b etween the two diameters do n ot exceed 1 mm. The
d imensions of r ostra are given in table 26.

The growth index ranges fr om 3.6 to 2.0 and its prop ortion is just
the reverse of the individual ag e index.

Int ernal morphology (pl. XXI , fig . 5; pl. XXII, fig .
distinct apical line is visible in the longitudinal section;
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Tab 1e 26
Dimension s of r ostra of Hibolites wurttembergicus (in mm)

179

_.
Maximum diameter Length of a p ical

Z. Pal. UW .
I part Growth index

No. Bj. d-s d-v c:a
a I b c

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 2.7

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

I

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 d en se
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 s ubcir cular 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
Iissural iarea 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 older somewhat thicker, while the maximum diameters are shifted
gradually towards the ap ex. 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 v entral
furrow, poorly marked in the youngest specimens, becomes m ore distinct,
broader and deeper with age, though in comparison with other Jurassic
species it is always very narrow. Three growth stages: nepionic, neanic
and e pheb ic-geront ic may b e differentiated, Their ch aracter ist ics 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 loess
fusiform , the degree of depression, the differences in width and thickness,
a lso the length and the tapering of the terminal part. Th e width and
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Tab l e Z7
Characteristics of the ontogeny of Hiboli tes wiirttembergicus

r

s
e
e

"II

e

n

y

Maximum diameter

IGrowth stages d-s

I
d-v Characters of rostrum

mm mm

I Strongly e lon gated , displaying small

I
increase in thickness and width; ventral
furrow very narrow, a ttaining the
midlengt of the rostrum, often shorter

Nepionic 3.8-4 .8 3.4-4.5 or missing ; laterad lines very faintl
incised or missing; apical part lo ng,
pointed; transverse secti on subcircular
largest across 1/3 of the distance fro m
th e apex.

-
Elongated, pointed, increase in thicknes
and width -sm all ; ventral furrow a Uttl

I
broader, attaining the midlength of th

Neanic 4.9-6 .0 4.6-5.5 rostrum; Lateral Lines unchanged; apica'

I part somew h a t s horte r : transverse sectio
sligh tl y depressed, the Largest at approx
1/4 of the distance from the apex.

-
Less slender, with somewhat . gr eate
increase in thickness and width; ventra

Ephebic- 6.1-7.3 5.6-6.3 furrow unchanged ; lateral lines faint
gerontic occasionally as .slight depressions or 10\

edges ; transverse section slightly mor
depressed.

length of the ventral furrow vary, too; sometimes it exceeds the midlength
of 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 maximum 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 b y Quenstedt (1846-49 , pl. 29, fig. 20-24) as .
to the type specimen. B. fusifo7'mis was established by Parkins on (1811)
whose idea of that form did not on an y point agre e with Quenstedt's:
species; B. [ usi j or m is Quenstedt, 1846- 49, on .th e othe r hand , is con
specific with Hibolites wiirttembergicus (Oppel), (Oppel, 1856-58).

In shape and in proportions the P olish spe cimens 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 fu siform shape of rostrum ,
varying length of the ventra l furrow, an d in the deg r ee of shifting of
the maximum widt h tow ards the ba ck , We tzel (1911, p. 223) differen
ti at ed sever al varieties of H. w iirttembergicus. The writer th inks ,
however, that these differences fit in to the range of ind ividual variations .

Th e phragmoco ne of B. wiirttembergicus is not known; on the
basis of a figure in Branco's paper (1880/81, pi. 8, fig. 5), however ,
it m ay reason ably be supposed that the protoconc h was a globose vesicle
0.5 mm in diameter , w hile the first air cha m ber was 0.23 mm lon g.
These are the dimensions m ost commonly encountered among Jurassic
species.

The German specimens are referred by Zieten (1830, P: 33, pi. 25,
fig . 3 a-b) to the genus Actinocamax, since the alveolus is likewise
absent in this genus . That author, h ow ever , strong ly doubts the 001' 

rectness of his own assignment, while the German specimens have
a short fur row, a circular tr ansv er se section nearly along the whole
length of rostrum, and have a differ en t t ime-range than the gen us
Actinocamax. More s lender specimens (Zieten, 1. c., pl. 25, fig. 3 c-f)
are by Zieten referred to Actinocamax lanceolatus Hartman n . In th e
wri ter 's opinion , Zieten 's doubts are justifi ab le and the her e considered
specimens ought to be considered as belonging to Hibolite s wiirttember 
gicus. The absence of the alveolus is no t 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 Poli sh specimens, allows to assign them all to the genus
Hibolites.

Occurrence. - The Lower Dogger of German y , France, England.
In Pol and - the Bathonian clays of Trzebionka (distr. Ch r zanow) and
the Tatr a Mountains (Siemir ad zki, 1923).

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

1902. Belemnites (H ib olites) Girardoti Loriol; P . de L oniol, Etude ..., p. 6, pl. 1,
fig. 2-7.

1920. H i bolites G irardoti d e Loriol ; E. v. Bulow-T r umm er , F ossil iurn Catalogus,
p . 141.

1922. H iboli tes G irardoti L oriol ; A. Na ef , Die fossilen T Lntenfische , p . 249.
1925. Hibol ites Girardoti Loriol: M . Lissajous, Rep ertoire..., p . 9~ .

Materuit. - 20 rostra, proxi mally and distally m ore or less broken
off ; also more than 100 smaller fragments . Rostral surfaces generally
smooth, sometimes only showing cracks.

Description. - Ex ternal morphology (p i. XXI II , fig. 1-5) . Ros tra
elongate d, slender, fusiform , of moder ate size. Proximally somewhat tape-
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ri ng, in transv erse section circul ar across the cent ral part, hut slightly
depress ed across the distal part. Maximum width occurs approximately
a t midlength of rost rum. Th e ve nt ral furrow r elative ly shor t, in most
specimens not exceeding 1/2 of t he len gth of rostrum, narrow, slightly
wid er proximally, distally tapering and gradually m ore shallow. Single
Jateral 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-call ed depression index . The dim ensions are given in table 28.

T a b 1 e 28
Dimen si on s of r ostra of H ibol i t es gi ra r dot i (in mm)

Maximum diamet er ICom pr ess ion indexZ. Pal. UW .
N o. Bj. d- s I d- v------ - I a: b

a I b

464 3.0 I 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

I

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

I

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
-!78 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
4112 11.7 9.5 1.2
483 12.1 I 10.5 1.1

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

Internal morphology (pl. XXIII , fig. 6-7) . In thin longi tudinal sec
ti ons the apical line is seen slight ly nearer th e ve nt ra l wa ll of r ostrum.
The growth Qines in older stages are a na logous in outl ine with the earlier.
Th e youngest rostral elemen t, probably the embryonic stage , is developed
similar ly as that in H. hastatus, in the form of a short spine, issuing
from the distal wall of the protoconch. In thin transverse sect ion it is
possible to observe changes in the out line of rost r um from the proximal
par t to wards the distal. In the proximal part the section is ci rc ular, in
th e distal it becomes slightly d epressed. 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
conside rably less in cised.

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

Number of success ive
air chambers

Length of e ach
air chamber (in mm )

protocon ch 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 240

, the most common one being
220

• The extent of the fissural area slightly exceeds the length of the
ventral fu rrow, but Iater on it thins out rapidly near the ventral w all
of the rostrum.

T a b ,l e 29
Chara cteristics of the ontogeny of Hibol it es girardot i

Ma ximum diameter

d- s d-v Characters of ro strum

mm mm

Nepionic 3.0-4.5 2.9-4.0

Intermediate between cy li ndr ical and
fu siform, slightly expanded at mid
length; ve ntr al furrow ex tremely narrow,
sometim es in the form of a line,
a t t a ining to 1{2 of rostrum; lateral l ines
faintl y i nd ic at ed; transverse se ct ion
subcircu la r; apical part long, pointed.

- - - - -- --1--- - - 1---- - - - 1- - - - ------- - - - - -

4.1-8.0

8.1- 10.5

4.5-9.0

9.1-12.0

Distinctly fusiform; ventral furrow
slightly broader, occasionally reaching

I behind 1/2 of the rostrum; later al lines

I
distinct; transverse section s omew hat
elli pti cal behind the alveolus, with longer

I side diameter ; apical part a little thicker,

_ ___ 1 , ~.~_in_t_e_d_. _

Fu siform, less elongated; ventral fur row
and lateral lines unchanged; depression
the same or smaller than previou sly ;
apical part somew hat shorter an d
relativel y thicker.

Neanic

Ephebic
gerontic

6 A cta P a la eonto loglca
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Ontogeny. - In the ontogen y of H. girardoti one may differentiat e
an embryonic stage, characterized by the sh ape 'completely different
fr om the next growth stages. Th e ontogenetic changes affecting the
rost r um may be expressed in three main growth stages: nepionic, n eanic
and ephe bic-geron tic . Th e em bryonic s tage has the short spine form ,
issuing from the distal wall of the protoconch. The char acter ist ics are
give n in table 29.

Variability. - Rostra of approximately the same individual age are
no t subject to any considerable var iat ions , except certain oscillations in
t he length of the v entral furrow.

Remarks, - The Polish specimens are identical with those from
Switzerland , described by Loriol (1902) . Both in shape and in the
s hor tness of the ventral furrow H. girardoti r esembles B. semisulcatus
Munster (Munster, 1830) , differing from it in transverse section ; this
is circular or s ubcircular across the proximal part, and slightly depressed
across the central and apical parts, while in B. semisulcauis 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
r acter istic 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, 1857)

(fig. 24; pl. XXIV).

1857. Bel emnites Meyruti Ooster; A. Ooster , Catalogue..., p. 18-19 , pl. 3, fig . 1-17
1908. Bel emnites (Duvuliu) M eyruti Ooster; F. Rom an , Revision ..., p , 10-14, pI. 1,

f ig . 1-5.
1915. Dicoelites Meyrut i Ooster ; M. Li ssaj ous, Quelques r ern arques..., p. 26- 27,

pl. 1, fig. 2.
1920. Dicoelites Meyruti Ooster sp.; E . v , Bulow-Trummer, FossUium Catalcgus,

p . 134.
1922. Dicoelites Meyrut i Ooster ; A. Naef , Die fos silen Tintenfische, p. 254, 297.
1925. Dicoelites M ey ruti Ooster;M. Li ssaj ous, Repertoire ..., p. 40, fi g. 22, p. 109.

Mate rial. 15 nearly complete rostra and 4 smaller fragments.
Preservation not very satisfactory , numerous rost ra cracked and with
coarse surfaces.

Description. - External morphology (pl. XXIV, fig. 1-2). Rostra
conical, broader in the proximal part, gradually tapering towards the
ape x . Length varies from 19 to 64 mm. The maximum lateral diameters
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are correspond ing ly fro m 4 to 11 mm, the dorso-ventral - from 4 to
13 mm. Two furrows r un from the alveola r edg e: the ve ntral ex te nding
nearly to the apex, the dorsal most commo nly to just a little ov er the
m id len gth of rostr um. In the vicinity of the alveolus the two fur rows
are connected to it by narrow fissures (pl. XXIV, fig . 3a, b ). In trans-

F ig. 24. - Dicoelites meyrati (Ooster), adult rostrum cut in t he plane of sy mmetry,
show ing three growth stages.

ve rse section the alveolus is somewhat compressed, at fi rs t it approaches
the ven tr al side, later its position is median. In transverse se ction 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 towa rd s the pointed apex , deviating from
the axis to th e dorsal side and turning slightly to the s ide, thus pr o
ducing rostral asymmetry of varying degree. The dimensions of rost ra
are given in table 30.

Measurements indicate that the individual in crease in length is
not correlated with that in thickness and width, and the length of
the apica l pa rt v ar ies. The growth index, however , indicating the re
la tion of that part to the lateral diameter distinctly decreases with
individual age from 4.6 to 2.4. Wi th individual growth th e length of the
apical part d ecreases in relation to that of width, so that rost ra becom e
less slender, while the growth in thickness and wid th in cr eases . 53 pe r
cent of specimens represent an in termediate stage. Both alveolar furrows

6·
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T a b 1e 30

Dimension s of ro stra of Dicoe tites me yrati (in mm )

Diameter a t en d of dor sal
I L engt h of a p ica l

Z. Pal. UW. furrow Growth index
No. Bj.

I

part
d- s d- v c:a

a 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 3.1
816 7.0 7.2 22.0 3.1
818 9.0 9.0 27.0 3.0
819 7.0 7.0 19.0 2.9
820 7.0 7.5 19.0 2.7
821 8.0 8.0 19.0 2.4

- the ve n tral and the d orsal - are very narrow, with sharp edges.
The lateral lines are missing.

In ternal morphology (pl. XXIV, fig. 3-4). In thin longitudinal
sections the apical line is situated near the ventral side. Beneath t he
fu rrows the growth lines are rather strongly curved, somewhat more
so on the ventral side. The incision of the growth lines grows shallower
dis tally, to thin out at a small distance from the ap ex near the ventral
side , and somewhat earl ier near the do rsal side. At the alveolus the
narrow slits are observable on eithe r side of the rostr um, due to
a discontinuity of the growth lines (pi. XXIV, fig . 3a). Th e ventral slit
tapers considerably behind the alv eolus an d is discernible as a line
over the whole length of rostrum, while the dorsal slit d isappears
beh ind th e alveolus.

The alveoli are usu all y empty or filled w ith the sediment. In one
spec imen only has a part of the phragmocone with the protoconch and
16 ai r cham bers been preserved (pi. XXIV, fig . 4). Th e protoconch is
a globose vesicl e.

Dimensions of the air chambers measured on the longitudinal
section of the p hragmocone (Z. BaI. UW , No. Bj. 820) :

Numbe r of successive Length of each
a ir cham be r s a ir chamber (in mm)

protocon ch
1- 8
9-14
E-~6

0.50
0.13
0.17
0.25
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As compared with other species , the protoconch in D. meyrati seems
to lean more away from th e phragmoco ne axis to the vent ral side of
rostr um, while the length of the fi rst 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 - exact ly uz
of it. The alveolar angle is acute , fr om 19 to 240 laterally and fr om
21 to 26 0 dorso-ventrally.

Ontogeny (fig. 24). - All th e growth stages are characterized by
similar conical shape of the ros trum. With age th e orientation of
ros tr um to the alveolus changes. I n 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 ax is
to the dorsal side. This is associated with the un even length increase
of the ventral and dorsal sides, that on the ventral being slightl y more

Tab I e 31
Characterdstios of the ontogen y of Dicoelites meyrati

Maximum diameter
Growth
stages

N epionic

Neanic

d-s

mm

4.0- 6.0

6.1-10.0

d-v

mm

4.0- 7.0

7.1-11.0

Growth
index

4.6-3.6

:i.5-3.0

Ch aracters of rost rum

Coni cal in shape, i ncrease in length
proportional to that in thickness ;
ventral furrow narrow, faintly in
dicated, reaching nearly the ap ex ;
dorsal furrow also 'nar row, reaching
the midlength of th e ro strum;
transverse section compressed ;
alveolus occupies 1/3 of the ro stra l
length.

I
,

Conical, e longated; increase in
I length somew hat greater vent r all y;

both furrows w ider, with angu lar
e dges, the ve n tr al st re tch ing
nearly to th e ape x, more in cised,
the dorsal shight ly longer th a n
before; transverse sect ion less
compressed; apex slightly curved.

--- --,1----1---- 1----- 1--------- - ----- - -

Ephebi c
gerontic 10.1-11.0 11.1-13.0 2.9-2.4

Shape unchanged, in crease in
thickness and wid th unifor m ;
ventral furrow as previously, dor sal
furrow slightly lon ger, just
exceed ing half of the rostral length ;
transverse section unchanged ;
apex leaning more away from th e
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 3l.

Variabilit y. - In specimens of about the same individual age the
variability is expressed in certain differences of the thickness and
wi dth ratio to the length, and in the ex ten t of deviation from the axis
of th e apical part.

Rema rks . - The Polish specimens agree perfectly with the descrip
tion and figures of specimens from Switzerland. They also somewhat
resemble other re pr esentatives 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 speci es D. keuwensis, D. cf. keuwensis
and Dicoeli te s sp . (Boehm, 1912, p. 130-139, 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. m ihanus, another of Boehm's species
(1912), differs from the Polish specimens in tubular shape and greater
length, r esembling them in the presence of two furrows of uneven
len gth,

The genus Dicoelite s was by Naef (1922, p. 225, 254) r eferred to the
subf amily Belernnopsinae. This ass ignment is correct , since it is con
fi rmed by the just mentioned characters and that of the fissural
area .

Occurrence , - The Callovian of th e Swiss Alps, also of France, the
Crimea , the Caucasus, India and Indonesia. In Poland - the Callovian
of Wyszmont6w, in the north-eastern margin of the Holy Cross
Mountains .

Dicoelites waa geni (Ne umay r, 1871)
(p1. VI , fig. 5-6)

1871. Bel em ni tes W aa gen i Neu rnay r ; 1\1. Neurnayr, Die Ceph alopodenfaun a ...,
p. 26, pI. 9, f ig. 1.

192'0. D icoeli t es Waa gen i Neuma yr; E. v. Btilow-Trummer, Fossilium Catalogu s,
p. 134.

Material. - Two rostra, one wi th preserved proximal part, the
o th er with the ap ical. Rostral surfaces cracke d an d coa rse.

Description. - External morphology (pl . VI, fiig, 5, 6). Raska conical,
very gradually tapering distally. A long furrow with angular edges
stre tches on the ventral side , most likely reaching the ap ex . A slightly
narrower furrow runs dorsally, its length exceeding 1/2 of rostrum.
Rostra are slightly depressed over the whole length. The apex is
elongate d, weakly pointed. The dimensions of rostra are given in
ta ble 32.
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T a b 1e 32

Dim ension s of rostra of Dicoel it es waage ni (in m rn)
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Maxim um diameter M in imum d iameterZ. Pal. UW.
No . Bj.

806
807

d -s

11.2
8.0

d-v

12.4
8.7

d - s

8.5
5.0

d-v

8.5
5.3

Fig. 25. - Du valia disputa
bilis (Neuma yr), a d ult ro
s trum out thro ugh the plane
of symmet ry. s how ing three

growth st ages.

Rem ark s. - D. w aageni resembles D. meymti in conical sha pe and
the presence of two alveolar fur rows, but differ s in symmetry of rostr um,
less pointed apical part and lack of deviat ion of the apex from the axis.
This spec ies could n ot be more thorou ghly studied owing to lack of
ad equa te material.

Occurrence . - The Lower Callovi an of the vicinity of Balin in
Po la nd (distr. Chr zan ow).

Subfamily Duvaliinae P avlov, 1914
Genus Du valia Bayle , 1878

Du valia disputubili s (Neumayr, 1871)
(fig . 25; pl. XXV)

1871. Belem n ites disputabilis Neumayr; M. Neurnayr, Die Cephalopode nfauna...,
p . 26, p l. 9, fig. 2 a-d .

1920. Hi bol it es disputabilis Neumayr sp .; E. v . Bulow-Trurnmer, Foss lfiu m Cata
logu s, p . 139.

1925. Duv alia di sputabilis Neumayr; M. Lissajous, Repertoire..., p. 30. 81.
1953. Bel em nites disputa bilis Neumayr; S. Z . Rozyoloi, Gorny dogger..., p . 326.

Material. - 28 rostra, with the proximal
!part more or less broken off,all l acking t he
alveolar part and .phragrnocone. State of
preservation satisfactory. Some rostr a display
characteristic weathering , owing to whic h
the oldest central part protrud es to the
outside more than the ipe r ipherical,

Description . - Externai m orp hology (pl.
XX V. fig. 1-5). Rostra m ore or less cylindri
cal. Apex usually blunt , rounded, occasio
nall y swollen or mucronat e, sometimes
weakly poin ted, especially so in younger spe
cimens. Le ngth of rostra rather small, rang
ing from 14 to 38 rnm, at the max imum
wid th of rostrum the lateral d iame ters are
from 2 to 7.5 mm, the dor sa-ventral - from
2.2 to 9.0 mm. The p roximal and
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distal thickness and width do not differ much. There are no visible
fur rows starting at the alveolar edge, owing perhaps to the breaking
off of the alveolar part. The rostra are more or less compressed along
t heir whole length. The lateral walls are usually broader than the
dorsal and ventral. Distinct, frequently double lateral lines run al ong
the side walls, being medially placed, except in asymmetric sp ecimens,
where they deviate in the same direction as the apex. Th ese lines are
occasionally united to form a 'broad depression. Th e 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
incr ease in thickness and that in width, usually the thickness being
great er.

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
elon gatin g 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

Tab l e 33
Dimensions of rostra of Du valia disputabilis (in mm)

Maximum diameter Maximum diameter
Z. Pal. UW.

I
d-v

Z. Pal. UW .
d-s

I
a-vNo. Bj. d-s No. Bj.

mm mm rnm mm

766 2.0 2.2 780 4.0 4.0
767 2.1 3.1 781 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
771 2.5 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
775 3.4 4.1 789 ''.1 6.1
776 3.0 3.3 790 5.1 5.6
777

I
3.0 3.8 791 5.2 6.0

778 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 sid e
is the dorsal, the broader one - the ventral (pI. 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 ed ges. Extremely d elicate, bu t strongly corrugated growth
lines stretch concentrically from near the centre towards the outside.
The last four are muc h more distinct, Iight-coloured , but also corrugated.
The corr ugation decreases in the direction of the outer lines. The next
lines are d ensely spaced to form a fairly thick light-coloured ring.
Thereafter the growth lines display a normal course, ovate in ou tline ,
and more widely spaced between the successive ventral and dorsal
lines (pI. XXV, fig . 7).

Ontogeny (fjg. 25). - Ontogenetic changes affecting the ros tral
structure are ex pressed both in sha pe, outline of transverse section and
the development of the apical part. On these characters, th e nepionic ,
nean ic and ephebic-gerontic stages can be distinguished. Their charac
teristics are given in tabl e 34.

Late ral lines distinct and s trongly incised throughout all the stages ,
occasionally deviating to the ventral side. Phragmocone unknown.

Ta b l e 34
Ch ar aot er rst ics of the ontogeny of Duv alia di sputabilis

I Maximum diameter
Growth

I
d- s

I
d- v Ch ar acte r s of rostrum

stages
mm m m

I Stron gly elongated, increase in thickness

I and w idth small; transver se section
Nepionic I 2.0-4 .0 2.2-4 .2 subcircular or ovate , with longer dorso-

-ventral diameter ; apex weakly pointed,
occasionally rounded, m ucronate .

Less e longated, though the increase in
length still exceeds t hat in thickness and
width ; transverse section ovate, with

Neanic 4.1-6 .0 4.3- 6.2 longer dorso-ven t r al di am ete r. so me ti mes
pyriform w ith broader ventral wall; ap e x
swollen, occasionally asy mmetric, mucr o-
nate .

Strongly swollen; tr ansver se section

E phe bic-
su beir cu lar, sometimes su bquadrate; apex

6.1- 7.5 6.3-9 .0 more strongly swollen t han before.
gerontic occasionally weakly pointed, commonly

, mucronate.
I

.-
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V ariabili t y . - D. disputab iLis is subject to s trong variations
ex press ed foremost in considerable oscill ations in the degree of depression.
and cha nges in transverse sectio n . Young specimens are those m ost
aff ected by variations. Some of th em 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 eithe r
more or less slend er or swollen, the apex weak ly pointed, rounded
or swolle n. The mucro occurs throughout the ontogeny, but it may be
either like a spine or like a wart. These variations, how ever, are not
associa ted with any particular individual age.

Remarks. - This species ha s been described by Neumayr (1871)
from Paczoltowice (distr. Krzeszowice) from the so-called Balin oolithic
horizon. Specimens described in th at paper, collected from Regulice and
from th e vicinity of Ogrodzieniec , agree per fect ly wi th those described
by Neumayr. Outside Poland, this species has not been repor te d.

Occurrence. - Th e Bathonian and Lower Callovian in the vicinity
of Ogrodzieniec (distr. Zawiercie) , Paczoltowiee, Regulice (distr. K rzeszo
wice) and Balin (distr. Chrzanow) in Poland.

Genus Rhopaloteuthis Lissajous, 1915
Rhopaloteuthis majer i (Alth, 1875)

1875. Bel emnites Majeri Alth ; A. Alth, R ze cz 0 bele rnndtach..., p . 236, pl . 4,
fi g. 6.

1925. Rh opalot euthis Majeri Alth ; M. L issaj o us , Rep ertoire ..., p . 108.
1953. Bel emni t es (Rh op alo teuthis) majeri Alth ; S. Z. Rozycki , Gorny do gg er ...,

p . 326.
1957. Rh opalot euth i s rnajer i Zeuschne r ; H . P ugaczew sk a, 0 dwoch gat u nkach ...

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

Descript ion. - Rostr a obliquely club-like , of rather small dimen
s ions . Dorsal fu rrow broad , occasionally s lit- like, attaining 3/4 of the
rostra l length. Lateral lines distinct, some wha t curved, s imila rdy as the
rostrum. Transverse section quad rate across the alveolu s, distally passes
to rounded. Ap ica l part e longated in younger specime ns, with age
growing rounded and thick er . A more or less distin ct mucro occurs
throughout the on togeny. Th e alveolus is d eep even in the younges t
sp ecimens, attaining half the length of r ost rum; grows deep er with age
and in th e oldest specimens it is 2/3 of the length of rostrum. The alveolar
angle r anges from 26 to 32°. Beh ind the dorsal fur row the rostrum
becomes swollen, both laterall y and dorsa-ventrall y. The maximum
lateral diameter occurs at 1/4 of distance from the apex. Th e youngest
growth stages differ conspicuously from the following. The nepionic
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 onl y in Pol and from the Lower Oxfordian
in t he v icinity of Ogrodz ie n iec (distr. Zawier cie ), Balin (distr. Ch rz anow ),
Raclawice , Paczoltow ice , Regulice (distr. K rz eszowice).

Rhopaloteuthis bzoviensis (Zeusch ne r , 18(9)

1869. Belemnites bzoviensis Zeuschner ; L. Zeuschner, Uber Be lemnites ..., p, 565,
pl . 13, fig . 1 a-e, 3 a- e, 4 a -b.

1875. Bel emnites bzouien sis Zeuschner; A. Alth, Rzecz 0 b edern nitach..., p. 235,
pl. 4, fig. 4,5.

1895. Belemn ites bzov iensis Zeu sch ne r ; E. Galli nek , D er obere J ura ..., p . 412-414.
1908. Belemn it es bzoviensis Zeuschner ; J. Lewinsloi, Les depots. i., p . 414. pl. 22,

f ig. 5, 6.
1925. Rh opalot eu th is bzoviensis Zeuschner; M. L issaj ou s. Rep e r toire ..., p . 65.
1927. Rhol!a loteuthis bzoviensis Zeuschrier ; M. Lissa jou s, Description..., p . 3G.

pl. 4 a-b, fig . 5- 7.
1953. Bel emn ites (Rhopaloteu th i s) bzoviensis Zeusch ner ; S . Z. Ro zycki, Gorny

dogger..., p . 326.
1957. Rh opaloteuthi s bzovien sis Zeuschner; H. Pugae zew sk a, 0 d w och gat unkach ...,

p. 391-397, p l. 4. 5. fig. 2; text-fdg, 3- 5.

Descript ion . - R os t r a obliquely club-lik e, small. Dorsal furrow
s hort and narrow , sometimes slit- like and longer , s t re t ching t o midlength
of the rostrum. Lateral lines single, occa sionally double, curved s imilarly
as the rostrum . Transverse section ovate or quad r at e, broader ventrally.
The youngest stages are characterized by the circular section, greater
increase in length, as co mpared to small increase in width , also by
smaller compression . The asym metry 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 rostru m ,
with an average angle of 30°. The growth index decreases with Tndi 
vidual age.

Occurrence. The Lower Oxfordian of France. In Pola nd - the
same hor izon , at Bzow , Ogrodzienie c, R odaki (di str. Zawie rcie) , Balin ,
Czatkowi ce , Rac law ice, Regul ice, Grojec, Zalesia and P arcze Go r ne
(disk Chrz anow and K rzeszowice).

Rh opaloteuth is argovian us (Mayer, 1863)
(pl . VI, fig. 1- 3)

1846- 49. Belem ni tes hastatus im pressa e QU€ll'stedt ; F. A. Quen sted t, Pe t re facte n
kund e..., p . 447, pl . 29, fig. 36-37; non fdg. 38. 39.

1877. Bel em nites argovianus Mayer; E. Favre . La zone.... p . 11. pl. 1, fig . 7-8.
1902. Bel emn ites (Hibolites; argovianus Mayer ; P . de Lor iol, Etude..., p. 10,

pl . 1, fdg. 16- 17.
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1920. H ib olites ar govianus Mayer ; E. v . Bii low-T'r urnmer, F ossilium Catalogus,
p. 135.

1!125. Rhopalot eu this ar gov ia nus Mayer ; M. L issajous , Rep ertoire..., p. 55-5 6.

Material . - Three nearly complete rostra of various individual
age, well preserved, wi th smooth surfaces .

Description. - External m orphology. Rostra of small dimen sions,
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 d orsal side.
Side walls broader, with median lateral lines. These are single, deeply
incised, but sometimes hardly discernible, stretching to 1/2 OT 2/3 of the
rostral length. Dorsal furrow narrow, with angular edges, exceeding one
half of the rostral Ie ngth . The dimensions of rostra are given in
table 35.

Tab 1e 35
Di mension s of r ostra of Rhop aloteu this argoIl i anus (in mm)

z P 1 uw I I Maximum diamet er Minimum diamet er. a. . Length of rostrum -----;- ,-- _
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
ioieuthis whose representatives are, among others, characterized by
the dorsal position of the furrow.

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

Rhopaloteuthis sauvanausus (d 'Orbigny , 1842)
(pI. VI, f,ig. 7-9)

1842. Belemnite s sau v anausus d 'Orbigny; A. d 'Orbigny, Paleontologie..., p. 128-130,
pI. 21, fig. 1-10.

1857. B el emnites Sau vanau sus d 'Orbigny ; W. A. Ooster, c a talogue .... p . 17.
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1871. Bel em nites Sauvanausus d'Orbigny: E. Dumort ie r , Sur q uelque s gisem ents...,
,p o 22.

1900. H i bol ites Sauvanaui d 'Orbigny ; P. d e Lo r iol, E tud e..., p . 6, pl. 2, fig. 2.
1902. H ibol i t es Sauvanaui d 'O r bdgny ; P . de L or ic l, II b i d ., p . 9, p l. 1, f ig. 12.
1920. H i bolit es Sau van ausus d'Orbigny; E . v . BiiLow -Trumm er , F ossilium Ca t a-

logu s, p. 151.
1922. H i bolites Sau vanau i d 'Orbign y ; A. Naef, Die fossile n Tinlenfische, p. 259.
1925. Rhopaloteu th is sauvana usus d 'Orbigny ; M. Lis sa jous, Repertoir e ..., p . 41- 43,

p . 131, text-fig. 23.
1953. B el emn i tes (Rhopaloteuthis) sauvanausus d 'O r bi gny ; S. Z. Rozyck i, Gorny

d ogger..., p. 326 .

Mat erial. - Th ree nearly complete rostr a with th e alveolus, one
specimen with the ph ragmocone. Preservation fairly good, surfaces
bearing signs of weather ing.

Descr iption . - ExternaL m orphoLogy . Rostra of fai rl y small di mens
ions, oblique ly club-like, proximally tapering, distall y widenin g out t o
1/3 of distance from the ap ex . Apical par t relatively short, sligh tl y
leaning away from the axis to the dorsal sid e, somewhat rou nded or
pointed, occasionall y mucronate. Dorsal furrow rather deeply incised ,
sli t- like , stretching to approx . 1/3-1/4 of distance from the ape x. Lateral
lines more or less distinct , mostly stretching to maximum width of
rostrum. Transverse se ction circ ular or subcircular. The alveolus occupies
about 1/3 of the r ostr al length, the alveolar angle be ing about 20°. The
dimensions of ros tr a are given in table 36.

Tab 1e 36
Dime nsi on s of r ost r a of Rhopalot euthi s sauvanausus (in mm)

Maximum diamet er L ength of apical
Z. P al. UW . Length of

I

part Growth index
No. Bj. rostrum d- s d-v c:a

a b c

573 35.5 7.0 6.4 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 'Or:bigny (1842).

Occurrence. - The Lower Oxfordian of Germany , France, Switz
erl an d, Por tugal, Algiers, India, Madagascar. In Poland - the Upper
Cslllovian of Wyszmontow (distr. Opatow), Regulice (distr. Krzesz owice)
and Lower Oxfordian of Parcze Gorne , Parcze Dolne, Sikorka, Jaroszo
wice (distr. Olkusz).

Rhopoloteuthis spissus (Gillieron, 1873)
(pl. IV , f ig . 6-7 )

1902. B el emnites (Hi bolites) spissus GiUiero n ; P . d e Loriol , E tude..., p . 11, pl. 1,
fig. 14-1 5.
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1920. H i bolites (? ) spissus Gill ieron; E. v. B i.ilow- T rum mer , Fo ssiliu rn Catal ogus,
p . 153.

1925. Rhopaloteuthis sp issus Gillieron ; M. Lissajous . Repertoire ..., p . 41-42, 138.

Mat erial. - Two rost r a with the alveolar part broken off. Preserva
ti on satisfactory, th e sur face not damaged , slightly weathered, with
traces of sessile organisms.

Description. - External. morphoLogy. Rostra club-like , showing
slight asymmetry of the apical part and slight com pressi on which
somewhat increases proximally. Near the alveolus the rostrum tapers,
then widens out distally to 1/3 of distance from the apex. Lateral w alls
broader, the dorsal and v entral walls narrower. Lateral lines broad ,
stretching to maximum wi dt h of r ostrum: or t o 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 r ostra are given in table 37.

Tab 1e 37
Dimensions of rostra of Rhopaloteuth is spissus (in mm)

Z. Pal. UW . ILength of rostrum I Maximum diameter Minimum diameter

No. Bj . d~s d-v d-s d-v

541

I
50.0

I
12.5 14.0 8.5 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. Chrzanow). ,

RhopaLoteuthis giLlieroni (Mayer, 1866)
(fig. 26 ; pl. XXVI)

1866. Belemnites G illi eroni Mayer; M . Ch. Mayer, Diagnoses..., p . 365.
1888. Belemnites (Hibolit es) peregrinus Schllppe ; O. Schlippe, D ie Fauna..., p . 194,

pl. 5, fig. 4 a-c.
1921. Rh opaloteuthis Gilli eron i Mayer ; A. R iche & F. Homan, L a Montagne ...,

p . 168.
1923. Rhopaloteuthis Gilli er on i Mayer ; M. Llsseiious , Etude ..., p. 47, pl . 1, fig. 9, 9a .

fig. 9, 9a.
1924. Rhopaloteuthis Gill ieroni M a yer; F . Roma n, E tude s..., p . 41.
1925. Rh opalot eu this Gill ier on i Mayer ; M. Lissajous, Repertoire , p. 92.
1927. Rhopaloteuth is Gill ieron i Maye r ; M . Li ssajou s, De scription , p . 38, pl. 4,

fig. 8-H.
1953. B elemnites gillieron i Mayer ; S . Z. Rozyok], Gorny d ogger..., p. 326.
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Material. - 30 rostra with the alveolar part broken off, al so
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, show ing three growth st ages,

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 ap ex
which is often asymmetric, deviated to the dorsal side, sometimes
rounded, with a mucro. Young rostra are slender, elongate, the old er
ones thicker and asymmetric. The tabl e of measurements covers the
rost ra with a dorsal furrow which is indispensable in calculating the
growth index. The dimensions of rostra are given dn table 38.

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

Internal m orphology (pI. XXVI , fig. 6-7) . Minute growth lines, more
distinct at certain spaces, are seen in thin longitudinal and transverse
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T a b 1e 38

Dimensions of ro stra of Rhnpalotcuthis gillieroni (in mm)

Di ameter at end of furrow Distance f rom en d of
Z. Pal. UW.

d- s

I
d-v furrow to the apex Growth index

No. B j . c:a
a b c

546

I
4.8 5.0 19.0 i 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 3.1
558 8.6 8.0 25.0 2.9
559 I 8.8 8.2 22.0 2.5
560 I 9.8 8.6 23.0 2.3

T ab 1e 39

Characterist ics of the ontogeny of Rhopaloteuth is g illie roni

I th ick, ro unde d, often m ucr ona te .

Diameter of rostrum

Growth at end of furrow
Ch aracte r s of r ost rum

stages d- s I~v_
mm mm

I
Strongl y e longated, con ica l, po in ted ;

Ne pi on ic 3.5- 6.5 4.5-6.8 do r sal f ur r ow narrow , sho r t , deep; lateral
lines as broad depressions ; transverse
se ct ion circular.

Less e longated, so me w ha t thicker ; dorsal
furrow as in previou s stage; lateral lines
narrower, deeper ; transverse secti on

Nean ic 6.6-7.5 6.9-7.5 laterally expanded, with ventral wall

somew ha t depressed ; apica l part shor t

w it h asymmetric apex, de viated to the

dorsal side .

Strongly thickened ; incr ease in th ick ness

and w id t h greater than that in length ;
E pheb ic- 7.6-10 .0 7.6- 9.0 transverse section, lateral lines and dorsal

geront ic fur row unchanged ; apical part short,
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sections . Pr oximall y the apical line is medially placed, d istall y it
d eviates towar ds the d or sal side. Ch an ges in the shape of the various
parts of rost rum may he observed in t he transverse sections. Across t he
proximal part the sect ion is quadrate in outline, with rounded corners,
d istally it becomes la ter ally elongated, t he dorsal wall being gen tly
convex, the ven t ral depressed. The distal par t is ovate or subcircular in
the transverse sectio n. Ben eath the dorsal furrow the growth lines are
d ist inctly in cised. Dista lly t his incis ion disappears. Ben ea th the late r al
lines the growth lines ~re s lightly corrugated .

Ontogeny (fig. 26). - The yo ungest growt h stages d iff er fro m the
older in diffe rent shape, increase of thickness and w idth in comparison
with len gth , and character of the apical par t. Three growth stages 
n epionic, neanic and e phebic-geron tic - m ay be di stingu ished. Their
characte ristics are given in ta ble 39.

Varia bility . - Rostra of t his spec ies, of approximately the same
ind ividual age, are subject to distinct var iations, ex pressed in certain
oscilla tions of dimensions of t he lateral and dors o-ventr al d iameters in
relation to len gth , by a different outline of the transverse section, and
by the apex bein g either pointed or rou nded. Som e rostra do not show
any depr ess ion of the ve ntral wa ll; the apex may be perfectly circu lar
or sligh tly poin te d .

Rem ark s. - The P olish specime ns agree with those d escribed by
Mayer (1886 ). The specimens at Mayer's disposal we re from the Callovi an
of Switzerland. Roman (Riche ' & Rom an , 1921, p. 168 ; 1924, p. 41)
char acterizes this species as bein g subject to strong varia tions; in h is
opinion , the mor e elongate and slen der specimens are m or e s trong ly
d epressed and, vice ve rsa, the shorter, thick er ones , d o not display
strong depr ession. Mayer (1866) regarded the fu r r ow to be ven tral, th e
present w r iter ag rees, however , w it h Roman (l. c.) that the furrow is
placed dorsall y .

Occ urrence. - The Bathonian and Callovi an of German y , Fr an ce,
Switzerland. In Pol and - the Bathon ian of Trzebionka (disk Chrza
now ) and the Lower Call ovi an of Ogrodzieniec (dis tr. Zawiercie).

Genus Pseudobelu s Blain ville , 1827
Pseudob elus coquandus (d'O rbigny , 1842)

(pl . IV, fig. 1-5)

1842. Be lemnites Coquandus d 'Orbign y ; A. d 'Orbigny, P al e on tologi c..., p . 130,
pI. 21, fig . 11-1 8.

1871. B el em n it es Coquandus d 'Orbig n y ; E . Du mor,tie r , Sur que lques gise ments ....
p. 23, pl . 2. fig. 25, 26, non fig. 21-24.

1920. Hibolites coquandus d' Orb igny ; E. v. Bii low -T'rumme r, Fossilium Cat al ogu s,
p. 138.

7 A c ta Palaeo n tolog ica
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1922. Pseudobelus Coquandus d 'Orbigny ; A. Naef, Di e fossilen Tintenfische,
p . 258 .

1925. Pseudobelus Coquandus d 'Orbigny: M. Lissajous, Repertoire , p. 75.
1953. Pseudobelus coquandi d'Orbigny ; S. Z . Rozyck i, Gorny dogger , p . 325.

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

Description. - External morphology (pI. 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 dorsa-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.

T a bJ.e 40
Dimensions of rostra of Pseudobelus '::oquandus (in mm)

Maximum diameter
Z. Pal. UW.

I
Compression index

No. Bj . d-s d-v 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 I 1.2

The compression index, illustrating the greater dorsal diameter ratio
to the smaller ventral diameter ratio, increases with ag e, hence the older
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specimens are more depressed than the younger. Certain d eviations in
th e correlation of com pression with individual age are due t o individual
va riat ions.

InternaL morph oLogy (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 , cons picuous, sit uated
in the rostral axis. Medially the growth lines are pa r allel and symmetrical
in rela tion to the apical lin e. The more ou ter growth lines hav e an
asymmetric course, the ventral differing from the dorsal. This asymmetry
which is most distinct in the d istal part of ro strum, has most likely
been caused by the differences in rate of growth between the ventral
and dorsal parts. On the ventral side the growth la yers are more stro ng ly
curved exteriorly, resulting in a slight d eviation 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 oute r parts of th e rostrum. On the lateral sides these layers a r e
densely arranged, while ventrally and dorsally they are Widely spaced.

T ab l e 41

Ch aract eristic s of the ontogen y of Pseudobelus coquandus

Maximum diameter

Growth stages d- s

I
d-v Characters of r ost rum

mm mm

Elongated, slender, maximum w idth at
rnidlength or just behind it; .'la tera l lines
median dn th e proximal part, but behind
the maximum wddth curving in th e dorsal

Nepionic 2.0-3 .5 2.2-4.5 direction sim ila ry as th e r ostrum; trans-
ve rse sect ion c ir cular or ov ate , w ith
longer dor so-ve nt r a l diameter; apica l par t
more or le ss elon gated , provided w ith an
e longated mucro.

._ -
Less sle nder, th icker; lateral lines m ore
stron gly in cised ; transverse section ovate
or p yriform, with broader ventr al wall,

Neanic 3.6-4.5 4.6-5 .5 along th e course Qf t he late ral lines
strong ly constricted ; ap ical p art relat i-
vely sho r ter, thicker, apex often bearing
a mucrona te w art,

Shor t, th ick, wit h st r onger asymmetry
of ,the ape x; lateral lines somewhat less

phe bic-
4.6-6.5 5.6-7.5

Incised; transv erse section subquadrate
gerontic with fa intly indicated incisions at the

lat eral lines; ,the ap ical par t sho r t , be aring
a small mucron ate wart.

-

E
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The out line of the t ransve rs e sect ion is n ot uniform over the whole
of the rostral length ; across the pro ximal part it m ay be ov ate , pyriform
or circular , medially subq ua drate, di stally mos t com monly either ov ate
or circular .

Ontogen y . - R ostr al shape, transverse s ection and t he apical par t
change in the ontogeny. On th ese changes three m ain growth stages m ay
be distin guished : nepionic, n eanic and e ph ebic-geron t ic, Their charac
teris tics are given in t abl e 41.

Variability . - In specimens of Pseudobelus coquandus (d'Orbigny)
of approxim at ely the same individual age, ce rtain varia tio ns affect the
apical part which may e it her b e elon gated and m ore s le nder or sho r ter
an d thicker, 'p r ov ided w ith a mucr o in the form of a s pine or of a w art.

Remarks. - The Polish specim ens ag ree w ith the description and
figures of forms from F r ance (d'Orbigny , 1842 , p. 130 , pl . 21 , fig. 11- 18).
All the yo u nge r authors ag r ee in the assignment of this spe cies to the
ge n us Pseudob elus. The pres ent writer thinks that it may reasonably be
refe rred to the subfamily Duvaliinae on such spe cific ch ar acters as
ros tval asym metry, the varying s ha pe of transverse s ection (ovate o r
irregularly :pyriform an d quadrate) , the presence of mucro, and the
d eviati on of the apex fr om the axis.

Occurrence. - The Callovian and Oxfordian of Germany, France,
S wi tzerland, Algeria. In P oland - the Callovian and Lower Oxfordian of
the v icinity of Ogrodzieniec (distr. Zawiercie) , Regulice, R aclawice (distr .
K r zeszowice) a nd Balin (distr. Chrzanow),
Palaeozoological Laboratory
of th e W arsaw Un i v ersit y
Warszaw a, Oc to ber 1960
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BELEMNITY Z JURY POLSKI

Streszczenie

WSTE;P

W pracy niniejszej zostaly przeprowadzone badania nad belemnitami ze

srcd kowej I gorne] 'ju ry pasma krakowsko-czest ochowskiego or a z pln.-wschodniego

obrzezeriia Gor Swietokrzyakich. Material do b ad an zostal zeb r a n y przez autorke

W latach 1954-58, a takze w ykorzystano zbiory Dra E. Panowa,

Zgromadzon y material obejrnuje dzlestatkl tysiecy ok a zow , Iecz jest malo

zrozrricowany pod wzgledern gatunkowyrn . Najbogatsze zb ior y pochodza ze srod

kowego i gornego kelowej u i z nizszych poziomow o ksfordu jury krakowsko-cze

stoch ow skiej .

Dotychczasowe dane 0 belemnitachz jury Polski sa bardzo ograniczone.

Pierwsze op isy zn a jdu ja s ie w pracy Altha (1875), Puscha (1830-37), Bronna

(1851-52), Zeuschnera (1859, 1864, 1869), Neumayra (1871, 1873) . Rozycki (1953)

daie Us:t~ 18 gatunkow z jury krakowsko-czestochowskie].

Autorka opisala 29 gatunkow , rialezacy ch do 12 r odzajow i 4 podrodzin,

w tym 1 gatunek .n owy - Belemnopsis sem ia r cuatus n. sp.

CHARAKTERYSTYKA UTWOROW J U R A J S K I C H PASMA KRAKOWSKO
CZF;STOCHOWSKIEGO I PLN.-WSCHODNIEGO OBRZEZENIA GOR SWIE;TOKRZYSK,ICH

W j une krakowsko-czcstochowskie] mozna wyroznic, wedlug Rozycklego

(1953), dwa regiony: 1) ,polnocny , 0 wyrownanyrn urzezbieniu p odloza i pewriej

st a lo sci t ypu petrografdcznego osadow , oraz 2) poludniowy, 0 bardziej urozmaico

nym urzezbieniu, nie wykazujacyrn staloscl typu petrograficznego.

W regionie polnocnym baton j est reprezentowany przez ciemnoszare ily ze

s ferosyder yt am i, oraz brunatne, piaszczyste gliriy z ool itami. Kelowej reprezentuja

wapienie brunatne, margls glaukonitowe; w gornych pcziomach keloweju wy

stepuje warstwa bulasta, a nad nia - s t romatolitow a. Dywez charakteryzuia margle

i wapierrie marglist e; niekiedy dywezu brak .i wystepuje luka stratygraficzna.

Gorn y poziorn newizu stanowia w apienie margliste okruchowe, przykryt e w a

pieniami plytowymi, ktore dorninuja w argowie.

W regionie poludniowym czeste sa slad y rozmycia, luki st r atygraficzne, brak

warstwy bulastej i stromatolitowej, a na wet oolitu. Czest e sa tu natomiast By

rudonosne, a takze w roznych poziomach osady detrytyczne. Margie ro zowe i szaro

-oliwkowe pojawiaja sie w gornym dywezie, a nad nimi zn ana z Ogrodzierica
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(pow . zaw ie rcianski) warstwa st romatolitowa , wy ja tkow o tu reprezentowana.

N ewi z ch arakteryzu jq osady rnargjisto-Iupkow e , Ie zace na p r zern ian ze scyfi o

w ymi. Wapienie ply;!.ow e i w t yrn r egionie maleza do argowu (f ig. I , 2).

Na pln.- w sch odnim obrzezeniu Gar Swietokrzyskich osa d y [ura jski e sa

odmienne od osadow w pasmie krakowsko - czestochowsk im. W bajosi e tworza

sie osad y ilasto-Iupk owe, czarne, pirytowe, swiadc za ce 0 n ieg lebnkim i zle prze

wietrzanym m orzu (P ozaryski, 1953). W keloweju .nastep u je zm iana osad u z terry

geniczne go na zoogeniczny i ch emiczny. F auna sk lad a s ie glownde z glowonogow,

r'amienicnogow , rnalzow i s zkarl up n i. Czest e sa os ady piask6w bi alych, zoltych,

zel azis tyc h, niekied y z w kladkami spongiolitow, a t akze w apienie pi aszczyst e

i krynoidowe. Osady te odpowiadaja morzu otwartemu. Wy zsze poziorn y jura jskie

ch arakteryzuje facja scyfi owo -k r zem ie nis t a , w yz e] zas - ooli towa, W oksfo r dz ie,

obok poziomu ko rdatowego, wykszt a lco nego w postaci w apieni m argl is tych, p o

jawiaj a sie utwor y rafow e sk lad a jace sie gl ownie z gabek. W rauraku panuje

Ia cja rafow a z koralami i str om a to po rarni . Czest e sa w apienie poprzerast a ne

krzemieriiami. Astart reprezentuja wapienie drobnopylaste f acja oolitow a .

W kimerydzi e wzrasta dolomityzacja osadow , w gornych poziomach zanik a jq

oclity, czeste S1\ margle ilaste z Iawicami ostryg -i terebratul. Na jw yzszych po

ziom6w jury brak (fig. 3).

MATERI A L

Z batonskich H6w rudonosnych zebrano ponad 500 ok az ow Megateuthis gi

ganteus (Schlotheim) w Kamienicy Polskie], ponad 200 okaz6w Hibnlites beyrich i

(Oppel) w Leczyc y, 50 . ok azow Hibolites wurttembergicus (Oppel ) w Trzebionce ,

or a z po kilka do k ilkudzies ieciu okaz6w B elemnopsis fusi formis (Pa rk ins on),

B. subhastatus (Zieten), B. latesulcatus (d'Orbigny), B. parallelus parallelus (Phil

lips),Rhopaloteuthis gill ieroni (Mayer), Gastrobelus v ent r op lan us (Volt z), Brachy 

belus brevi!ormis (Voltz), Rhabdobelus exilis (d'Orbignv) i Rh. parvus (Hartmann).

Belemnitom 'tow ar zy'Szq wszedzie amenity, brachiopody, slimaki, malze oraz w rn a 

lych dlosciach jezowce .i czlony liliowc6w.

Najwiecej materialu zebrano z keloweju, gdyz okolo 10 tysiecy okaz ow .

Przewazaj a ·tak ie gatunki, jak Hibolites hastatus (Blainville), Belemnopsis late

su lcatus, B. subhastatus, B. canaliculatus (Schlotheim) oraz rzadziej spoty ka ne,

jak B. parallelus germanicus (Roemer), (ok . 30 okazow), czy Hastites privatensis

(Mayer), (10 okazow), W gornyrn keloweju wystepuia lIibolites girardoti (Loriol)

i Belemnopsis sem iarcuatus n . sp . Najlepiej zachowane rostra pochodza z Bow

ornatowych Regulic i z warstw glaukonitowych okolic Ogrodzienca, Kamieni o

lorn we Wrzosowej , przepelniony fauna glowonogow (fig . 4), dostarczyl oketo

4 .tysiecy okaz6w,nalezqcych do gatunkow znanych z innych rniei sc . Niewielka

je dnak dlose materialu nadawala si~ do szczegolowych bad a n, gdyz wiekszosc

byla przezarta tlenkarnl zelaza, pokruszona i zniszczona. W osadach ilastych k e

loweju z ost aly zebrane okazy Rhopalot euthis bzov i ens is (Zeuschner) i Rh , majeri

(Alt h ), (ok. 100 ok az6w w Regulicach, Ogrodziencu i Balinie), orn okolo 30
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rost ro w DuvaLia disputabilis (Neumayr) i 2 ro stra Rh . spissus (Gillie r on) w Ba

linie . Okolo 15 rostrow Dicoelites meyrati (Ooster) i 2 ro stra Rh . sauvanausl!s

(d'Orb igny) znale ziono w Wyszmontowie (pow . opatowski), Zbite krystaliczne wa

p ierrie 'z WoLi Morawickiej (pow . kielecki) sa bardzo ubogie w belernnity. Zebrano

stamt ad 3 r ost ra Rh. ar govian us (Mayer) oraz kilka innych, zn anych z jury

k r akowsko-czestoch ow skiej . Wyzsze poziomy ok sfordu sa ubogi e w belemnity;

spotyk a sie czasern zn ane juz gaturiki.

M E T O DY BADA N I TERMINOLOGIA

Przy op is ie ga tu nkow i badaniach nad ontogeneza brano pod uwage naste

puiace cech y : ksztalt ros t ru m , [ego dlugosc, s zerokosc i grubosc; wyksztalcenie

odcinka koncowego; bruzdy alweolarne (wentralna i d orsalna) , z uwzglednieniern

Ich dlugosci , ch arakteru br zegow, glebokosci i stopnia s plaszczeriia koricowego :

bruzdy apika lne ; linie boc zne ; kat alweoli i jej glebokosc; Iinie apikalna ; prze

kr oj poprzeczny ; w skazniki w zros tu i w skazniki s plaszczenia. Ost atnie dwa ter

miny - w skaznikl w zr ostu i splaszczen ia - zostal y wprowadzone przez au to rk e

w bad aniach nad belemnitami po r az pierwszy, pozos-tal e za czerpnieto z Krim

holza (1960).

P omi ary wykonywano suwmiarka i pod aw ano ich w artosc w miLimetrach

z d okladnosci a do 0,1 mm. Mierzono riajm nlejsza i n a jwieksza szerokosc rostrow :

«(/) d- .s) oraz najmniej sza i n a iwiek sza grubosc «(/) d- v). Przy badaniach ontoge 

net ycznych opierano sie n a zewnetrzn ych obs erwacjach okazow ro zn ej wielkosci

oraz na anal izde s zlifow cien kich. Procz nich , zastosowano w pewnyc h przy

pad k ach me.tod e odc iskow powierzchni rostrow na blonk ach fil mowych. Powierz

chnie nasztifowaneg o uprzednio r ostrum traktawano Q; lekkakwasem solnym

w celu nad traw ienia powierzch ni uwyda tnienia war stewek przyrost ow ych.

Blon k e Iulmowq polew ano aceto nem i przykladano do opl ukane j w oda powierzchni

(nad traw.ione'j) przekro ju , sil n ie przy tyrn uciskaiac, Rozpulchniona blonka wnika

w zag tebienia powierzchni r ostrum, oddajac jego st r uk ture ze wszelkimi szczeg olam i.

Blonki umieszczano porniedzy szkielkam i, oklejano dook ola plastrem i fotografo

wano jak zwykle szlif y. Przy fotografow aniu calych okazow pokryw ano ich po

wier zchnie chlorkiern arnon u. Sposob bada nia wymienion ych cec h i termin olog ia ,

[aka sie posluzono w opis ach ga t u nkow, w yjasn iaj a p odane schematy (fig . 5- 11).

ZMIANY ONTOGEN ETYCZNE

W badaniach ontogenetycznych nad be lemnitami [ura jskimi wyroz ruono

3 stad ia wzrostowe: nepioniczne , nea niczne i efebiczno -gerontyczne, op ierajac sie

na zmianie t ak ich ce ch, jak ksztalt rost rum, [ego przekroj poprzeczny i podluz ny,

bruz dy na powierzchni rostrum, w niektorych przyp adk ach glebokosc a lweoli

i jej k qt , wskazniki wzrostu i niek iedy wskazniki sp laszczen ia. Nalezy zaznaczyc,

ze ni e mozn a dac wspolne ] charakterystyki t ych s tad iow dl a wszystkich ga tunkow,

n iekiedy bowiem stadia w zrostu ma ja -p odob ny p rzebieg; w wiekszosci p r zyp adk6w

nalezy je rozpatrywac indyw idua lnie.
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Na jc zescie j spo tyk a sie anormalne zgrubienia ro strow w ro zn ych ich czesci a ch ,

guzowate narosla, wygiecia kolankowe, skr'ecenia osi, r ozdwojen ie konca, mnie]

lub b ard zie j silne zgniec enia . Kabanow (1959) wysuwa p rz ypuszcze n ie , ze za zycia

zwierzecia rostra belemndtow b yl y elastyczne i p r'zyp omin al y csk ladem ch r za stke,

Autorka pracy nie zgadza sie z Kabanowern, wysuwaiac od powiednie przeciw 

argumenty.

ZNISZCZENIA R O S TRO W

Czeste sa p r zyp ad k i zni szczen rostr ow p rzez organizmy zeruiace na dnie.

Powierzchnie rostrow pokryte s a li cznymi drob nymi, calohrzegim i otworkami,

ktore moga m iec zarys ok r agly lu b wydhrzony, a t akze kanalikami dr aza cymi

w glqb rostrum. Zniszczen ia te spow odow a ne zostaly prawdop od obnie przez Anne

li da z grupy P olych ae ta . Czesto sp ot yk a sie organizrny osiadl e na r ost r ach,

sa to se rpu le, a takze otwor nice (Serp ula limax, B u1!opora r ostrat a).

R OZPRZESTRZENIENIE GEOGRAFICZNE BELEMMITOW

Nie ktore gatunki opisane z P olski m a ja bardzo szerokie rozprzestrzenienie

geograficzne , in ne m a ja ograniczony zasieg w ystopowania; np. H ibo l ites gira rd oti

(Lorlol) znany je st jedynie z Francji, Szwajcarii i Polsk i. W Polsce wystepuje

kilka gatunkow endem iczn ych, np, Rhopaloteuthis majeri (Alth) , D uv alia disputa

bilis (Neurnayr), D icoelit es w aageni (Ne umayr) i nowy gatunek B elemnopsis sem ial' 

cuatus. Podezas wielkiej transgresji sro d kow o- ju r a jskie j m orze zalalo tereny

sr odk ow ej i zachodniej Europy, w skutek czego fauna belemnitowa tych region6w

swobod nie przernieszczala sie i mieszala. Po wkroczeniu morza na w schodnie i p o

Iudmowe tereny nastapila sw obod na cyrkulacjai przewedrowywanie faun y n a

n owo zdobyte przez morze obs za r y . Niektore gatunk i wlasciw e fa u n ie alpej skiej

czy boreaInej m agly przeniknac w6wczas na tereny p oprzednio oddzielone bariera 

mi Ia dowyrni. Do gatunkow alpe jskich zn a n ych w P olsce nalezy D icoelites

meyrati (Ooster), (por. t abela 1).

K L UCZ A N ALIT YCZNY OPI S ANYC H B ELEMNITIDAE

1. Rostrum stozkow ate , bruzd alweolar nych brak, czest o w ystepuja bruzd y ap ika l
ne mniej lub bardziej wyrazne , czasem w ystepuja pojedyncze linie b oczne ........

podrodzina P assalo teuthin a e

A. Rostrum krotkie , 0 t ep yrn konc u

1. Brak bruzd a pika lnych al weolarnych, linie bo czne wystep u ja, scianka
wentralria sp laszczona rodzaj Ga strobelus

a) Linie boc zne zbllzone do wentralnej sc ia nk i ro strum w je go czesc i
p r ck symalnej, p onlze] bi egna po jirodkni scianek

. G . v ent ro p lanus (Voltz); p l. V, fi g . 1- 6.
2. Czasem w ystepuj e apik a lna bruzda po st r on ie w e.ntralnej , Iinii b ocz

nych bra k , sci a n ka w eritralna nie sp laszczo na , rodzaj Dact y l ot eut h i s
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a) Scianki boc zne waskie, czesto z s ze rok im wglebieniem po srodk u
. D. irreguLuris (Schlotheim) : pi. VI, fig. 4.

B. Rost rum kr6tkie, 0 ostrym koncu, bez b ru zd apikalnych
1. Alweola gleboka, przekroj popnzeczny czworokatny, rodzaj Brach y bel u s

a) Scianki boczne szerokde, konie c asymetryczny .
B. brevijormis (Voltz); p i. IV , fig. 12.

C. R ost r u m mniej lub bardziej w yd luzone, z rb I1Uzdami apikalnym i
1. Alweola g leboka, przekro] poprzeczny owalny, r odzai M egat eu thi s

a) 2 pa r y bruz d apikai nych : dorso- i w entrolateral ne, oraz po jed yricza
h r uzda wentralna, rzadzie] dors a lna

M . giganteus (Schloteim); fig. 12 ; .p l . VII-VII I.

I I. Rost rum m ac zu gow a te , bruz d ap ikalnyc h brak , riiekied y wystepuje slaba
bruzd a wentralna, i st ni e j a podwojne Iin ie boczne, p r ze k r 6j po przeeznyczworo 
katny, rost r um sy rnetryczne, n ie sp laszezone b ocznie , podrodztna Hastitinae

1. Rost rurnsre dnich rozmiarow, li nie b oezne slabo zaglebione, rodzaj Hast i t es
a) P r zek r 6j poprzeczny w czesci p roksymalne j c zworokatny, w srodkowej

i koncowe] okragly . . H . privatensis (Mayer); p i. III.
2. Rostrum krotkie, li nie boezne sil n ie za glEib ion e , przekr6j p op r zeczn y

czworokatny . rod zaj Rha bdobelus
a) Rost rum zgrubiale, Iinie boczne leza po srodku scianek .

" R. pa rvus (Hartmann) ; p i. IV , f ig . 9- 11.
b) Rost r um waskie, wydl uzon e, linie b oczne lez a bl iZe j scianki dorsal-

nej . R . exilis (d ' Orbign y) ; pl. IV , fig. 8.

.n iezb yt waska, ni e siega do p olo w y dlu gosci r os t rum, alw eol a
R . bzoviensis (Ze ue hner).

siega do polowy dlugosci r ostrum, alweola plytka
. R . argovianus (Mayer); pi. VI, fig. 1-3.

waska, siega do polowy d lugosci rost r um , a lweola
. R. sauvan ausus (d'Or bigny) : pl. VI , fi g. 7- 9.

w czesci d ys talnej , znacznie splaszezone b cc zn ie
rodza j Pseudobelus

c) Bru zd a niezbyt
n iezbyt p lytk a .

3. Rostru m silnie zgru biale

II I. Rostrum skosnie m aczu gowate, asyrnetryczne , sp laszezone boc znie , srednich
rozmiar6w, wyrazria bruzda dorsalria przy b r zeg u alw e olar n y m, linie b oczne
podw6jne, koniec tEiPY lu b zao strzony, czesto mukronowat y .

p odrodzina Duvaliinae

1. Koniec t!i'PY, sp laszczenie boczne mnie j lub bard zie] silne, przekroi p oprz e cz
ny cwalny lub nieregularny . rodza j D u vaHa
a) Scianki boczne row nolegle. przekr6j poprzeczny owalny, '0 dluzs ze ] sred-

n icy dorso-w ent r alnej . D. disputabilis (Ne umayr); fig. 25, pi. XXV.

2. Koniec mniej lub bardzie j zaostrzony, splaszozenie b oczne slabe, przekr6j
poprzeczn y okr agly, owalny lub nieregu lar.ny . . ro d zaj Rhopalot l!u th i s
A. R ostrum zg r u biale, a lweola gleboka, kon iee m ni e j lub bardzie j za 

okr aglony.
a) Br uzd a dluga, s ze r ok a, sc ianka wentr aln a zaokraglona, R. majer i (Alth) .
b) Bruzda nie zb yt dluga , w ask a, scianka wentr al na zaokraglo na

. R. spissus (G illie ron) ; pl. IV , fig. 6-7.
c) Br uz da k r otka, szeroka, scianka w entr alna sp laszczona .

. R . giHiero ni (Mayer); fig. 26, pl . X XVI.
B . Rost rum ni e zgr u biale, alw eola nie gt eboka, kon iec m ni ej lub bardzie j

os t ry,
a) Bruzd a

pl yt k a
b ) Bruzd a waska ,
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a) Koniec mukronowaty, asymet ryczny
P . coqua ndus (d'Orbigny) : pl. VI, fi g. 1-5.

IV . Rostrum cylindryc zne, wrzecionowate 1ub stozkowe, be z bruzd apikalnych,
z bruzd ami alweola r ny m i, li ni e boczn e slabo r ozwiniets lub brak .

. po drodzina Bclcmnopsinae
1. R ostrum cyli ridryczne, splas zczone d or so-wentr a lnie, b r u zda wentr alna dluga ,

siega p r awie do konca, linie boczne slabo zaznaczone, r odzaj B el em nopsis
A. Rostrum sred n ich rozrniar ow, sil n ie sp laszczone do rso- wentral nie, sc iank i

ro wnole gl e.
a) Bruzd a w entr alna szero ka, B. canaliculatus (Sc hl otheim); fig . 13, pl. IX.
b) Bruzd a wen tralna w ask a

B. para llel us germanicu s (Romer) ; fi g. 17, pI. XIV.
B. Rost rum w ydluzo ne , sciank i boczn e w vczesc! prok symalnej zblizone d o

s ie bie.
a) Bruzd a w entralna szero ka i dhiga , przekr6j p oprze czn y siln ie splaszczo 

Iy d orso-wentralnie
B. latesulcatus (d 'Orbigny) ; ,f,ig. 14; .p l . XI ; XII ; fig. 1; XIII, fig . 8-9.

b ) Bruzda w entral na w a ska i dluga, przekr6j po przeczny splaszc zony
dorso- wentralnie, B. par allelus parallelus (Phill ips): fig. 16, pl. V, fig. 7.

c) Bruzda dlu ga, srednie ] szer ok os ci, sp laszcze nie dorso-wentralne ni e-
zb yt duze . . B. fusiformis (Parkinson); pl. X .

d) Bruzd a dluga, sredn iej sze r okosci, W czesci proks ymalnej ro strum
sla bo .sp laszczone bocznie, w czesci t y.lnej slabo sp taszczone dorso 
weritra lmie

B. su bhast at us (Zieten) ; fig . 15; pl. XII, fi g . 2; pl . XIII, fig. 1-7.
C. Rostrum ni ewielkich .t ozm iar ow , scianka wentralna Iukowato w ygieta

. B . sem iarcua tus n . s p .; fi g. 18-19, pl. XV.
2. Rostrum wrzecionowate, bruzda wentralna krotka, Iinie bocz ne w yraz ne ,

przekr6j poprzeczny okr agly lub owalny . . rodzaj Hibolites
A. Rostrum ·z bruzda wentralna, rczszerzaj ac a sie przy koricu przebiegu:

przekroj poprzeezny w czesci proksymalriej sp l aszczony bocznie, w cZGsC'i
tylne] - d orso-wentralnie.
a) Rostrum duzych rozmiar6w, rozszerzon e mndej lub b ard ziej w odle

gloscl ok , 1/4 od konca, bruzda wentralna szer ok a .s ieg a ponizej polo
wy ro strum . . H . ha status (BlainviLle) ; pl . XVI-XVIII.

b) Rostrum duzych rozmiarow, smukle, s il n ie wydhizon e, sla bo roz szerzo 
n e w pol owie dlugosci, bruzda w aska

H. beyrichi (Oppel) ; fig. 21-22 ; pl. XX ; XXI, fig. 1-4.
c) Rostrum sred n ich rozmiarow, sil n ie rozszenzone w poblizu konca,

bruzda dluga i sze roka , H . semihastatus (Blainville): fig. 20, pl . XIX.
B. Rostrum z bruzda w entralna zwezajaca .sie przy koricu przebiegu, prze

kro] poprzeczny w czesci proks yrnalnej mniej rub bardziej ok ragly.
a) Rostrum duzych rozrniarow, s labo rozszenzone w polowie dlugosci

.H . girardoti (Lorlol); pl. XXIII.
b ) R ostrum niewielkich ro zmiar6w, rozszerzone w poblizu k onca .

.H . w il r t te m ber gicus (Oppel); fig. 23; pl. XXI, fig. 5; XXII.
3. Rostrum stozko w ate , w ydluzone, s p laszczone bccznie, dwie bruzdy alweolar

ne ro d zaj Dicoelites
a) Koniec ostry odchylon y od osi, D. m eyrat i ' (Ooster) : f ig. 24, pl. XXIV
b) Koniec slabozaostrzony , nie odchyla IsiG od osi

D. w aageni (Neumayr ) : pl . VI, fig. 5-6 .
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CHA RAKTERYSTYKA GA TUNKOW

H ast ites privatensis (Mayer, 1866)

(pl. III)

Ro str a ksztaltu wrzecionowatego 0 najwiekszyrn ro zszerzeniu w odleglosci

ok. 1/3 od konca. Od cinek koncowy k r6tk i, mn ie j lu b bardzie] ost ro zako nczony ,

czasem z lekk a zaokraglony, z muk ro nem. Linie boczne p odwoj ne, siega jace d o

konca rostru m . Przekr6j poprzeczny zaokraglony lub czworokatny, Br uz d alweolar 

nych Iczy apikalnych b r a k . Najwiek sze srednice d - s wahaja sliQ w granlcach

7,0-11 ,4 rn m, najwieksze sred nice d-s - 7,0-1 2,4 mm.

G atu nek ten zn any jest z k eloweju i oksfnndu Nie m ie c i Francji. W P olsc e

zostal znaleziony w gornyrn kelowe ju Balina (pow. chrzanowski),

Rhabdob elus parvus (Hartmann, in Quen st edt , 1858)

(p l. IV, fig . 9-11)

Ro st r a n iewielkich rozrni arow, k sztaltu nieregularnego, nieco rozszerzone

w koncowe] czesci, Od cine k koncowy kr6tki, a sy rnetryczny, odch ylony od osi ku

st r on ie d o rs alnej . S cia nki boczne n ieoo sze rsze, .n iz wentralna i d or salna, i lqcz'l

si~z nimi pod katern pros tym. Przek r 6j poprzeczny c zworoka tny. Linie boczn e

gtebokie, czasem podw ojne . N a koncu widoczna m ala brod awka muk r onowata.

Gatunek t en znany jest 'z li a su gor.nego Niemie c. W P olsce by l znale zi on y

w batoni e Trzebion ki (pow. chrzanow ski ).

Rhabdobelu s exilis (d 'Orbig ny, 1842)

(pl , IV, fig. 8)

Ros trum niewielk ic h rozm iarow, sil n ie wyd luzone, 0 os tryrn koncu . Przekroj

p op rzeczn y gr uszkowaty, 0 szerszej scia nce wentralnei. Lin ie boczne lei q w zd luz

plaszczyzn dorso-I ateral n ych : sa one ,g l ~boko w ciete, pojedyricze W czesci pro

k symalne ], p odwojne , szerokie w czesci dyst al nej . L inie .te si l nie zbliiaj'l \s i ~ dn

sie b ie p rzy brzegu dorsal nym rostrum, wsku tek czego scianka dorsalna jest bardzo

waska, wentralna zas szeroka. Po stronie wentralne j i dorsalne j widoczne sa

bar d zo d elikatne bruzdki.

G a tu ne k ten wystepuje w .gor n y m dia sie i baton ie Niem iec, Fra ncj i, Szwaj 

carii , Zw iazku R ad ziecki e go i kr.ajow azjatyckich. W P olsce znany jes t z li asu pod

halanskiego (Sie miradzki, 1923) oraz z b aton u Tr zeb ionki (pow. ch rzan ow sk i).

Gastrooelu s ventrop lanus (Voltz, 183(1)

(pl . V, fig . 1-6)

R os tr a niewielkich ro zmiarow, a w aski ej czesci proksymalne], rozszerzaiace

sie ku t ylowi najbardziej w odl eglosci ok . 1/3 ad konca, le k ko maczugowate.

Sc ian k a ventralna IPlaska, szensza riiz dorsal n a, Lin ie boczne zb li zone ku stronie



BELEMNOIDS F,ROM 'DHE JURASSIC OF POLAND 213

wentralriej , w czesci p roksymalnej .zas leza tuz za rozszerzonym w ystepern kra

wedzi wentralnej . W czesci srodkowej rost rum 'li n ie te leza centr.alnle . Odcinek

kOllCOWY krotki, nabrzrnialy , os try lub s la b o za okraglony. Przekro] poprzeczny

silnie splaszczon y, 0 zarysie czworokatnyrn W czesci pr ok sy m a lne j, zm ie n ia sie ria

owalny w czesci srcdkowe] i na ok r agly - w koncowe] . Bruz d ap ikalny ch czy

a lweolarnych brak, Najwieksza sred nica 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 gorriego li as u i dolnego ke lowe ju Niemiec i F r an 

cji, W Polsce znaleziony byl w b aton ic i do lnyrn k eloweju T r zebi on ki (pow. chrza

nowski), Ble szn a, Wrzosowe j (pow. czestochowski), Ogrcdzie nc a i Wlndowic (pow.

zawiercianski).

D act y toteuthi s irr egu tariS (Sc hlothe im , 1820)

(pl. VI , f ig. 4) :

R ostra ksztaltu nieregu larnego stozka. Koniec t~py, ze sla b ym mukronern,

odchylony o d os i ku st r onie wentralnej. Scia nka wen traln a wezsza, wypukla,

dorsal na szers:za i splaszczona w czesci p r ok sym alnej, Scianki boczne waskie,

.plaski e, szerokosci 4 mm w czesci proksymalne ], Scian k i te w k ier unku tylriym

zb1iiajq 5i~ niece k u sobie przy br zegu werrtralnym. Alweola zajm u je ok. 2/3

d lugosoi rostrum . Rostr u m jest niece splaszczone dorso -wentralnie na cale j dlugo 

sc i. Bruzd brak.

Gatunek ten znany jest z Iiasu i dolnego d oggeru Niemiec, F 'ra ncji, Angl ii

Zw ia zku Rad zie ck ie go, oraz z li asu Szwajcar i i, W Polsce zostal znaleziony

w liasie T atr (Siemdradzki, 1923) i w doln y m k el oweju Ogrodzienca (pow. za 

wiercia nski),

Megateu th is gi ganteus (Schlot heim, 1820)

(fig. 12; pl. VII-VI II)

R ost r a krotkostozkowa te u okazow nepionicznych, natomi ast silni e wydluzone

(do 20 rnm), w vsmukle', 0 waskim kq'oieotwarcia u okaz6w " tarszych. Br uzd

a lweolarnych brak, br uzd y apikalne dobrze widoczne - 2 p ar y: dluz sze do rso

Ia te ralne , k rotsze wentro- lateralne, czasem wystepuje [es zcze bruzd a apikalna p o

wentralnej d dorsa lne j stronie. Przekro] poprzeczny ow a!ny lub gruszkowaty,

o d lu zsze] srednicy do r so-wentralne'j. W stadiu m nepionicznym p r zek r 6j rna zarys

gr uszkowaty, 0 sze rszej sciance w entralne]: w stadium neanicznym obie scianki

sa jednakowo s ze rokie, przekroj rna zarys owalny ; w stadium efcbiczno-geron

tycznym przekroj jest znow gruszkowaty, 0 szer sze j sciance d or salne] , N a szlifie

podruznym widoczna jest bezstrukturalna, J)ofaldowana masa, le zaca w li nf i api

kalnej rostrum. Utwor ten p r zypom ina 't zw . ep irost r um, zn ane u bel emnitow lia

sow ych. Alweola gleboka, u riajmlodszych okazow za jm u je 1/3 d lugosci rostrum,

u dor osl ych glebokosc jej wzrasta do ok. 1/5. Kqt a lweola r n y w kierunku dorso

- we n t r alnym wynosi 23-28°, w k ieru nku bocznym 18 -24 °.



214 HALINA PUG A CZEW S KA

G at unek ten wystepu'je w batonie Ni emiec, Franeji, Anglii,Szwaj ea r ii

Zwi a zk u Radzi eckiego. W Polsce zostal znaleziony r owniez w baton ie K amienicy

Pol.sk ie j (pow. czestochowski), Rudnika eh , Blanowicaeh (pow. zawierc iansk i),

w L eczyc y (pow. k utnowski) i in .

B ra ch y belus breviformis (Voltz, 1830)

(p l . IV , fi g . !2)

Rostrum s tozkowate , k r6 tkie, ostro zakoriczone. P r zekr6j pop rzeczny zblizon y

do kwadratowego. Scianki boczn e szersze, pl a skie, dorsaln a i we nt ralna wezsze,

rownie z plaskie . Bruzd na rost rum brak .

G atu nek ten wystepu ie w d oln ych p oziom aeh jury brunatnej i naiwyz 

szy rn Iiasie Ni emiec, Francj i, A nglil, Zwiazku Rad zleck iego i k rajow azjatyckich .

W P olsce zos tal zn alezion y w b atonie Trzebi on k i (pow. ch rzanowsk i).

B el em nop si s canalicu la tus (Se h lothei m , 1820)

(fi g . 13; pl. IX)

R ostra ksztal tu cyl indrycznego, sred ni ch ro zm ia r ow , sil n ie sp laszczo ne dorso

-w e n t r a ln ie. Bruzda w e ntralna szer oka, dluga, ostrok a nc ia sta. L inie boezne sl abo

widoczne . Okazy mlode maja kszt a lt w rzeci onow aty, Alweola zajmuj e ok. 1{5 dlu

gosci r os trum, jej kat wynosi 26-28°.

Gatunek t en zn any jest 'z cale;j jury srodkow e] i g6rnej Europ y, Azji, Kaukazu,

Indii i Australid. W Polsce zost al znaleziony w Iicznych miej scowosciac h jury

k rako wsko -cz es to cho wskie] i pln.ewsch odniego obrzezenia Gor Swietckrzyskich .

B el em nopsis fu sifor mis (P arkinson, 1811)

(p l . X)

R ostra kszt altu ,p r aw ie w r zec ionowatego, dhigosc ich d och odzi d o 96 mm,

najw ieksz a sze r ok os c do 10 mrn, grubc sc d o 7,5 mm. Przekr6j poprzeczny w czesci

przedniej zaokraglony, zmienia s i~ ku tylowi na eli p tyczn y. Bruzda wentralna

dluga, 0 ostrych k antach . Linie boczne ' slabo zaznaczone u okaz6w nepionicz 

ny ch; z wiekiem, w miejscu linii tworza sie ni ekied y slabe kile . Odcinek koncow y

st anowi 1{2 dlugos ci ro strum, ,je st dlugi i os:tro zakonczony.

G a tunek ten w ystepuje w batonie Niemiec , Francji, Anglii i Szwajcarii,

W Polsce zost al znale zion y w batonie Trzebionki (pow, chrzanowski) ,

B el emnopsis la tesulcatus (d'Orbigny, 1845)

(fig . 14; pl. XI ; X II, fig. 1; XIII, fig . 8-9)

Rostra k szt altu cy l.indryc zne gn, n iece zwezone w czesci proksyma1ne j i s il 

n ie rozszerzone w 1{3 o dle gt osci od korrc a. Dlugosc ich d och od zi do 120 mm, nai

wieksza szerokosc - do 15,5 mm, gr ubosc - do 10,6 mm. Bruzda wentralna dluga,

d och od zi prawie d o k on ca , sze r okosc do 4 mm. Rostra si ln ie splaszczone d orso-
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-wen t r aLn ie . Odcinek .konc ow y s tosu nk owo k r otki, szerok i, n iek iedy zaok r aglony,

z mukronem.

Gatunek ten znany je s t z jur y srodkowe] Niemiec, Fra ncji , Szwa jcarf i,

Anglii , Zwiazku Radziecki ego, P ortu galii i Alger u, W P ols ce wyste pu je w calei
j unze sr odkow ej.

B elem no psis sub hastatus (Zieten, 1830)

(fig . 15; pl. XII, f ig . 2; XIII, fig . 1-7)

Ro stra kszt alto cylindryczn ego. silnie w ydlu zone , dlugosc dochod zl do 68 mm,

najwieks za s red n ica boczna w ynos i 11 mm, dorso-wentralna - 9 mm. Splaszcze

n ie dorso-we ntralne, niewielkie w czes ci proksyrna lnej , zw ieksza sie w kierunk u

k u tyl owi. W p olowie dlugosci ros tr a s a lekko nabrzmiale zar6wno z boku, ja k i od

s t r oriy wentralne] . Odcinek konoow y dbugi, ostro vzakonczon y, Bruzda wentralna

dluga i sze rck a, 0 ostrych k a n ta ch . Linie b oczne 5 i~gajq d o polowy dlugosc i

r ostrum. Przekr6j poprzeczny w czesci p rcksymalne] lekko sp laszczony bocznie,

w sr odkow e] ne rk owaty, w dyst alnej zaokr aglony , Alweola n ie przekracza 1/7

dlugosci r ostrum. kat ie w ynosi 22-23°.

Gatunek ten zn an y jest z batonu i keloweju Ni emiec, Francji, Anglii, Serbii

i Indii, W Polsc e w ys tep uj e w tych s arnych .poziorn ach Iicznych kamie niolornow

calej jury.

B el emnopsis parallelus parallelus (Phillips, 1869)

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

Rostra ksztalt u cylindrycznego, sm ukle, wydtuzone, zwezone w czesci p ro

ksym a lne j, ro zszerzajqce s ie ku t ylowi do polowy dlugosci , Bruzda wentralna

w aska, pl ytka, o strok a nciasta, k 0l1CZy sie w niewielkim oddaleniu od konca. Linie

boczne s laoo za zn ac zone , pojedyric ze, czasem podwcine. Przekroj popr zeczny za

ok rqglony w czesci proksy malne], sil ni e sp laszczo ny dorso-w entra lnie w czes ci

srcdkowe] i d ystalne]. Odcinek ko ricowy dlugi, ost ro zakonczon y ,

Gatunek ten w y stepu ]e w bato nie Anglii i Niemiec. W Polsce znale zion y

zos t al w 'batonie Trzebionki (pow. chrzanowski).

B el em nopsis par al le l us germanicus (Roemer, 1011)

(fig . 17; pi. XIV)

Rostra ksztaltu cylindr y,cznego, silnie splaszczone dorso-wentralnie, krOtkie ;

najwieksze z nich rna 53 mm 'd lugosci . Srednica boczna w .n a js zerszym mi ej scu

wynosi l'O mm, dors o-wen tralna - 7,5 mm. Obie sc ia nki, wentralna i dorsalna ,

splaszczone , s zerokie; boc zne , waskie tworza 'r: sa sie dn im i kat prawie prost y

w c zesci proksyrnalne] . Bruzda wen t raln a wask a, ni e sieg a do kori ca. Linie boczne,

ni eco z agl eb io ne, d och od za do naj szerszego m iej scarostrum. Odcine k ko ilc owy

krotki , .szer ok i, zaokraglony, czasem konczy sie mukronem, Alw eol a zajmuje

ok. 1/7 dlugosci rostrum. kat jej wynos i ok . '2'2°

8 A cta P al aeontolog ica
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Gatunek ten znany jest 'z batonu Ni emiec i Fr'ancji. W Polsce wystepuje od

batonu do keloweiu: znaleziony zost al w Trzebionce (pow. chrzanowski), kolo

Ogrodzi enca (pow. zawiercianskl). i we Wrzosowej (pow . cze stochowskl) .

Belemnop si s sem iar cuatus n. sp.

(fig . 18-19; pl. XV)

Rostra ksztaltu wrzecionowatego, do 39 mm dlugosc i, 0 waskiej i dl ug iej

czesci proksymalnej, a kr6tkim, bulawkowatyrn odc inku konco w vm, lukowato

w ygie te od s tro ny wentralnej, Bru zda wentralna dtuga, silri ie r ozszerzajaca sie

ku tylowi, do 2,5 mrn, konezac a sie szerokim wgtebien iem w p obl izu konca , Li ni e

bo czne dlugie , w ygiE:te,czasem p odw 6jne. Przekr6j poprzec zn y splaszczony d or so

we ntral nie . Odcinek koncowy kr6tki , z wiekiem gr ubieje, zaokragla sie, czasem

wystepu je mukron.

Ga tunek ten znany jest z gu r nego .kelowej u w Iicznych mie jscowosc ia ch jury

krakowsko-czestochowsk ie].

Hibol i t es hastatus (Blainville, 1827)

(pI. XVI-XVIII)

Rost r a wybit nie w r zecionowatego k szt altu , do :no m m dlu gosci, splaszczone

bocznie w czesc i proksymalnej, zaok r aglone lub shoo sp laszczo ne dor so-wentra l

nie w czesci srodkowe] i d ysta ln ej. Najwieksza szer okosc ro strum przyp ad a w od

legl osci ok. 1/4 od konc a i wynosi 20 rnm, grubosc w tym miejscu - 18,5 m m .

Bruzda wentralna glebok a, w czesci proksyrnal ne] do 2 mm i wezsza, sp lyca sie

i p oszerz a do 3,5 mm I\V c zesci koncowe], 't ] , p oni zej polow y dlugnsci rostrum.

Li n ie p ojed yn cze , cza sem p cdw6jne. Rostra mlody ch osobn ik ow sm uk le jsze , 0 d lu z

sze j czescl k onc owej , Alweol a zajmu je ok. 1/6 dlugosci r ostrum, jej kat w ynosi

15-18°.

Gatu nek ten wystepuje w srodk owej i g6rnej jurze Europy sr odkow e j, Por'tu

gal id, An glii, Hiszpanii, Aigieru, K aukazu, Rosji, Ar abii, Ind ii i Madagask aru,

W Pol sce - w t ych sa m ych poziornach calej j u r y.

Hibolites sem ihastatus (Blainville, 1827)

(fig. 20; pl. XIX)

Ro stra ksztaltu wrzecioncwatego, do 76 mm dlugosci, szerokose najwieksza

12 mm, grubosc 10 mm. Bruzda wentralna waska 'i ostrokanciasta w CZE:5ci pro

k syrnalnej, [JOszerza sie i splyca w kierunku dystalnym, konczy sie w niewielkim

odd alen iu od konca, Lillie boczne dlugie do konca, poiedyncze, czasem podw6jne.

Najwleks za sze rok osc przypada W odleglosci 1/3 ad konca, Przekr6 j poprzeczny

wczElsci proksymalne] splaszczony bocznie, staje sie .ow alny lub zaokraglony

w Icz~sci dystalnei . Odcinek koncowy kr6tki i szero k i. Alweola zajrnuje ok. 1/8

dlugosci rostrum, kat jej wY110si 18-20°.
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Gatunek ten wyst epu je od gornego batonu do dolnego oksfordu Niemiec,

F'r ancj.l, Rosji i Anglid, W Polsce znany jest z oalej jury krakowsko-czestochow 

sk ie j , z t ych samyc h poziomow .

H iboli tcs beyrichi (Opp el , 1856-58)

(fig. 21-22 ; pl. XX, XXI, f ig . 1-4)

Rostra b ard zo sm ukle, silnie wydl uzone, k sztal tu w r zecionowatego, d lu gosci

do 140 mm, .najw ieksza szerokosc do 9 mm, grubos e 9,5 mm. W polowie dlu gosci

rostrum jest nie zn aczn ie r ozsze rzone. W czesci prok syrn al ne] splaszczone boczni e,

na pozostale j dlugo sci ok rag le 'lub zaokraglone . Bru zda w en tralna, siega jaca do

polowy lub niece ponizej, jes t waska, 0 ostrych kantach, Lilli e boczne d lu gie

prawie d o konca, pojedyncze, niekied y podwojne. Odc inek k onc owy dlugi, w y

srnukly, ostro zakonczony ,

Gatunek ten wystepuje w batoni e Niemie c, Fr an cji .i Anglii. W Po lsce zn a ny

jest z batonu (wezu l) L eczycy (pow . kutnowski), Karni enicy Polskiej (pow. czesto

chowski), Kierszuli , Laz (pow. zawiercianski) 'i in.

Hibolit es w u rt tem be rgicus (Oppel , 1856 -58)

'(fig. 23; pl . XXI, fig. 5; XXII)

Rostra ksztaltu wrzecionowatego, do 60 mm dlugosci . Naj szersze mie js ce

rostrum przypad a w o d leglosci 1/4 od konca i wynosi 7,3 mm, najwieksza grubosc

w tym miejscu 6,3 mm. Bruzda wentralna jest wask a, ,s i ~ga p orrizej polowy

rostrum, w ~ierunku ku tylowi bruz da zweza sill i splyca [eszcze bardzie]. Nie

kied y . w ystepu[a vhnic boczne. Pr zek r 6j poprzec zny owalny, 0 dl uasze] sredn icy

boczne], zm ienia sie na za okr agloriy w kieru nk u ku tylowL Przesuriiecie naj

w ieksze ] szeroko sci i grubosci ba rdziej do tylu zmienia ksztalt r ost r um na

bu law kow a ty. Ok azy mlode maja le dw o w idoczna bruzde wentralna w pos taci

l i ru i ,

Gatunek te n znany jes t z: d oln ego doggeru Niemiec, Fr ancji

W P olsce w ys tepuje w ilach ba t onsk ich 'I'rzebionki (pow . ch r za nowsk i).

Hib ol ites girardoti (Loriol, 1902)

(pI. XXIII)

Anglii.

Rostra wydluzon e , sre dnich rozmiarow, k szt al tu w r zec ionowego. W CZ~SCI

proksymalnej Iekko zwezone , 0 .pr zek ro ju p oprzeozn yrn okragly rn; w czesci dy

st alnej 'i sr odkowe j p rzekr6j jest slabo splaszezon y dor so-wentralnie. Na jwiek sza

szerokosc rostrum, przypad ajaca w lPolow ie dlugosci, w ynosi do 12,1 mm, n a j

wieksza grubosc w tyrn miej scu '10,5 rnm . Bruzda wentralna siega do polow y

rostrum i jest waska juz w vczcsci proksyrnalne], ip r zy czyrn zw eza s ie jeszc ze

w k ierunku koncowym . Linie bocznepojed yneze s iegaja czesto do k onc a r os t r um .

Odcinek k oncow y dlugi, ostro zakonczony .

8"
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G atu nek ten znany jest z dolne go oksfo rd u Szwajcar ii. W Polsce wyst epu je od

gor nego kelowe ju do dolnego oksfordu we Wrzosow e j, Bleszn ie (pow . cze stochow

sk i), Ogr odziencu 'pow zawiercianski) i. in.

Dicoel ites me y rati (Ooster, 1857)

(fig . 24 ; pl . XXIV)

Rostra ksztaltu sto zk ow atego, do 64 mm dlu gosc i. Na jwieksza sze r okosc

wynos i ill rnm, grubo sc - 13 mm. Bruzda wen traJlna siega praw ie do konca ,

dorsaln a przekracza polow e dlugosc i ro strum. W okolicy alw eoli bruzdy te Ia cza
I

s ie z n ia waski mi szczelinkami. P rzekroj poprzeczn y nieco bocznie splaszczony

w czesc i proksymalne j, a w sr odkowe] i dy;stalnej zaokraglony, Od cinek koncow y

os t ro zakcnczony i odc hylo ny ad osi k u stronie do nsalnei. Alw eol a zajmuie 1/3

dlugosci rostr um, a n aw et [ego po low e u form d oroslych. K a t alweolarny w y

nasi 19-24°.

Gatune k ten znan y 'jes t z k el oweju Szw aicani i, Francii, Kryrnu , K aukazu,

Indii oraz Indone zj i. W Polsc e zostal znaleziony w keloweju Wyszmontowa (p ow .

opatowski) IW Gor ach Swietokrzyskich .

D icoeli tes w aagen i (Neumayr, 1871)

' pl. \ 71, fi g. 5-6)

Rostra k szt a ltu stozkowate go, sp laszczone bocznie na ca le j d lu go sci, koniec

sy rnet r yczn y, slabozaostrzony .Dw ie bruzdy: went ralna, siegajaca do k on ca, dorsal

na - poza polowe r ost rum.

Gatu nek ten wystepu je w Pol sce w dolnym keloweiu Balina (pow . chrzanow-

sk i).

D uv al i a d isputabilis (Neurnayr, 1871)

(fig. 2:;; p l . X X V)

Rostra n iewie lk ich rozmiarow , do 38 m m dlu gosci, k szt altu mniej lub bar

dzi ej cylindrycznego. Na jwieksze rozszerzenie dochodzi do 7.5 mrn , n aj wieksza

gr ubosc - do 9 mm. Wzdlui scianek bocznych biegna wyrazne, czesto podwojne

l in ie bo czn e, w koncowyrn przebi egu odchylone nieco ad os i w t E; st rone, co i 00 

cinek koncowy. Bruzd brak. Przekr6 jpoprzeczny owalny lub gruszkowaty, 0 s zer 

sze j scia n ce wentralnej.

Ga tu nek ten zn an y jest z batonu i dolnego ke loweju Polski z okolic Ogro

dz ien ca (pow. zawierciansk i), z P aczoltowic i Regulic (pow. k r zeszow icki),

Rhopa loteu t h i s majer i (A lt h , 1873)

Ro stra k szt altu skosnie m aczu gow atego, do 40 mm dlugosci ; narwieksza

sred nica w odleglos ci 1/4 o d konc a wynosi w kier u nku bo czn ym do 14 mm,

w dor so- went r alnym - 14 mm. Pr zek r oj rostrum prawie czworok atn y w okol icy
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a lweoli , zm ienia sie ku t ylowi na zaokr aglony, A lweola gl eboka, stanow i 2/3 dl u

gosci rost r u m, k at jej w ynosi 26- 32°. Bruzda dorsaln a 'szerok a . niekie dy s zcze lino

wata, o siaga 3/4 dlugosci r os trum. Linie boczne wyraz rie, nie co wygie te, podob

nie [ a k i ro s tr um . ,K on iec zaok r ag lony, zgrub ialy , z mukronem .

Gatunek ten zn any jest ,z dolnego oksfo rd u okoli c Ogrodzieilca (pow . za

wierciansk i), Regulic (pow. k r zes zow ick i), Bali na Gpow.chrzanowsk i) oraz R acla 

wic I P a czoltow ic (pow. krzeszowicki ),

Rhop al ot eu thi s bzov iensis (Ze u sc h ner, 1869)

Rostra ksztal tu skosn le m aczugow atego, do 40 mm d lugosci, na jw ieksza

szer okosc - 10,3 mrn, gr u bo sc - 11 mm. Przekr6j p oprzeczn y ow a lny lub niere

gu lar n ie czworokat ny, 0 sze rszej sciance w entralnej . Bruzd a dorsal na krotka , w a sk a,

cza sem szczeli now a ta . Linie bo czne .pojedyncze lub podwoine, wygiete t ak jak

r ost rum. W cdleglo soi 1/4 od k onca, rost r u m jest d ose sil n ie n abrzmial e. Odcine k

koricow y s tosu nk ow o krotki, zaos trzo ny, ·c z~sto 7. mukronem. Alweola za jmu je

ok , I l6 dlu gosci r ostrum, jej kat w yn osi iok . 30°.

G at unek t en 'znany jest z dolnego oksf'or du Fra ncji i P ol ski. W Polsce zn a

lezicno go w Bzowie, Ogrodzieri cu, Rod ak ach (pow. zawiercianski), w Balinie ,

Czatkowica ch , Ra clawicach, Re gulicac h , Gr6 jcui in. (pow . chrzanow ski i k r ze

szowick i).

Rhopaloteuth i s argovianus (Mayer, 1863)

(pl . VI , 'fig. 1-3)

Ro stra do 33 mm dlugosci, splaszczone boc znle , k sztalt u skosnie m aczu go

w a tego. Najwieksza szer okosc przypada 'w odleglosci 1/.5 od ko nca. Bruzda dorsadna

wqska,ostroika nciasta, dochodzi do 1/2 dlugo sci rostrum. Li n ie boczne po je dyncze ,

silnie 'zaglElbio ne, najczesciej si eg aj ace do polowy r ost rum. Od ci nek kOll COWY

krotki, 0 ost rym koricu . Sc ia nk i boczne sze r sze . Konicc czesto asy rnet ryczny, odchy

lony ku st ro n ie do rsalnej , z m ukronem.

Ga tu nek ten w ystepuje w ok sfordzie Niem iec, Fra ncj i i Szw.ajcarti. W P olsce

zos tal znale ziony w Woli Moraw ick ie j (pow . kiele cki).

Rhopaloteuthi s sauv an au sus (d 'Orbign y , 1842)

(p l. VI, f ig. 7-9 )

R ostra ni ewielkich ro zmiarow, d o 50 mm dlugo sci. Waskie w czesci proksy

m alne j, rozszerzon e n a jbardziej w odleglosci 1/4 ad k on ca, Bruzd a dorsalna dose

gleboka, iszczel in owata. Przekr6j poprz eczny okr agly lub zaokraglo ny . L inie

boc zne w yrazne, siegajace d o najwiekszej s zerokosci rostrum . Alweola za'jmuje

ok , 1/3 d lugosci r ostrum, kat jej w y nosi 20°.

Gatunek ten znany jest z dolnego okst ordu Niemiec, F'r ancji, Szwa jcarii,

Portug al it , A lgieru, Indii i Madag as k aru , W Pols ce wystepuj e w g6rnym ke 

Ioweju Wyszrnontow a (pow. opatowski).
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Rhopaloteuthi s spissus (Gfl lierori, 1873)

(pl. IV, fig. 6-7 )

Rostra kszt alt u m aczugowat ego, z lekka asym etr ia odcinka k oncowego,

lekko splaszczone bocznie, zw ezons .n ie co w oko licy alweoli, Najwieksze roz

szenzende przypada w 1/3 od le glosci o d ko rica. Sc ia nki boczne szersze . Linie

boczne szerok:i, s iegaja niekied y do konca, Bruzda d orsalna waska, krotka, lub

siegajaca do polowy dlug osci r ostrum. Koniec zaok raglony, odch ylony ku st ron ie

do rsalnej, czasern mukronowaty. A:lwe olaza jmuje ok. 1/4 dlugosci rostrum, 'je j

ka t wy.nosi ok . 20°.

Gatunek ten znariy j es t z dolnego oksfor du Szwajcar ii. W P olsce zcstal

znaleziony w Balinie (pow. chrzanowski).

Rhopaloteuthi s gill i eron i (Mayer , 1866)

(fig . 26; p l. XXVI)

Rostra nieduze, do 35 rnrn dhigosci , ksztalt u n iere gu larne go, skosnie m aczug o

watego, Najwieksze sred n ice w ynosz a ok. 10 mm. R ostra sa niec o zwezone w czesci

proksyrnalme], poszerzaja 'si~ w o dleglosci 1/4 od ik onca. Bruzd a dorsalna krot k a,

gleboka. L irrie boczne gleboki e, siegaja do m ie js ca riajwiekszej szerokosci r ostrum.

Przekr oj p op r zeczn y w czesci p roksymalne j czworolcatny , w srcdkowe] ow aln y,

o dluzszej srednicy boczne'[, w d ysta lnej zaokraglony. Scianka we ntral na s plasz

czo na, d or salna w ypukla . K oniec os try, asymet ryczny, odc hylony k u s.t ro n ie dor 

salnej , czasern zaokraglony, mukronowaty .

G atu ne k te n wystep u je w b aton ie i ke loweju Ni emiec, F r anc ji i S zw aj carii.

W Polsce zos tal znalezion y w batonie Trzebionki Gpow . ch rzanowski) oraz w dol

nym keloweju Ogrodzienca (pow . zaw iercianskl) .

P seudobelus coquandus (d 'Or b ig ny, 1842)

(p l. IV, f ig. 1-5)

Rostra n ieduze , k sztat tu m ac zu gowatego, najwieksze r ozszerzenie przypada

w odde glosci ole, 1/5 od konca, W czesci proksyrnalnej s iln ie zwezone, dose

znacznie splaszczorie b oczn ie. Sciainka dorsalna w ezs za, w e nt r alna szersza. Linie

boezne p odwojne, wygiete, jak i koniec r osstrurn, w 'k ier u nk u dorsalnym, Prze

k roj poprzeczny owal ny, 0 dluzsze'j srednicy dor,so-w entralnej , zbliZ'ony do kwa 

dr atowego lub gruszkowaty, o szer,szej krawedzi w entralnej , Odeinek koricow y

k rotki, asymet ryczny, na koncu w idoczny rnukron , ni ekiedy kolcowaty, kiedy

indziej brodawkowaty, Bruzd brak.

G atunek te n wystep u je w kelow eju i oksfordzie N iemiec, Francji , Szwajcarii

Algieru. W Polsce .zos t al zn al ezio ny w kelowe ju i dol.nyrn oksfordzi e okolic

Ogrodzienca (pow. zawiercianski), Regulic, Raclawic (pow . k r ze szow ick i) or az

Balina (pow . chrzanowski).
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Fig. 1 (~ . 108)
Schematyczn a rnapka rozprzestrzenienia utworow [urajskich: 1 jUJJa srodkowa

go r ria, 2 jura do lna,

(Fi g. 2 fjp. 109)
Rozmieszczenie odkrywek z belemnitarm jurejskbml w p asmie jury k ra

kowsko -c zestochowskie ].

Fig. 3 fjp. 110)
Ro zmieszczenie od krywek z belemnitami jurajsk im i na pln.-ws ch odnim

ob rzezeni u G6r Swietokr zyskich .

Fig. 4 (p , 111)
Nag;romad zenie l'ostr6wz ke loweju Wr zosowej ; w delk, nat.

Fig. 5-1J1 (p. 116)
Sch em at yczn e r ysunki rostrow, objasniajace stosowane pomia ry uz ywan e

ter rnin y.
Fig. 5. Strona w errtralna : a najwieksza sze rok osc (C/J d-s ), b odcinek ko ncowy.
Fig. 6. Stron a boczna: a najwieksza g r ubosc (C/J d-v), b Iinie boczne.
Fig. 7. Przekr6j a lw e ol i w phaszczyzrrie s Ylffiet r ii : a ,k qt a lweolarny, b gl e

bok osc alweoli.
F.ig. 8. Prze kroj rostrum r odzaju Hibolites w phaszczyzn ie symetrii z za

znaczonym p olern szcze l inowyrn, a linia apikalna .
Fig. 9. Przekr6j r ostrum rodzaiu B el emnop si s w plaszezy znie s ym et r ii z za 

znaczonym p olern szczelinowym .
F ig. 10. Schematy dwoch rostrow: a 'ad s trony dorsalne] , b ad str on y w en

traln ej, wyj asniaj ace sposob w yzn acza.nia wsk aznika wzrostu; c C/J d-s przy kon 
cu bruzdy, d odleglosc miedzy konoern bruzdy a ikoncern rostrum, d : C wskazriik
wzrost u,

Fig. 11. P rzekroj. vpr zez a lweole w pbaszczyznie Isym et r:Li : a C/J d -s, b C/J d -v ;
a : b wskaznik splaszozenia.

Fig. 12 (p . 120)
M egateu this giganteu s (Schlotheirn), przekr6j poprzec zny r os trum osobnika

dorossego, przed stawi.ajqicy zmiany wzrostowe: v s tr ona w e ntraina, d st r ona
do rsalria.

Fig. 13 fjp . 145)
Belemnop si s canalicula tus (Schlotheim), rostrum os obndk a doroslego, prze

eiete w plasz czyzrrie syrnet ri i, z za zna czonyrn i trzema et adiami wzrostu.

Fig. 14 GP. 150)
B el emnop si s latesulcat us (dOrbig n y), r ostrum osobnik a doro slego, prze cie te

w p laszczyzriie s ymetr ii , z zaznaczonym i t rzema sbadiam d w zrostu.

Fig. 15 fjp . 154)
B el emnop sis su bhastatu s (Zie ten), r ostrum osobnika dorosle go, przecie te

w p laszozyz nie .syrn et rt i, z zazn ac zon ymi trzema .stadtam i wzrostu .

Fig. 16 fjp. 157)
B el emnopsi s parallelus pa Talle lus (Phillips), s chernat rostrum oso b nlka do

roslego: a od st ron y wentralnej , b z baku, c w p nzekroju poprze czn ym.

Fig. 17 fjp. 160)
Belemnops i s paTallelus germanicus (Roemer), schem at r ostrum osobnika do

roslego: a od strony w entralnej , b z boku, c w p nzekroju poprzecznym.
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Fig. 18 ~p . 162)
Belemnopsis semiarcuatus n . sp., schemat r ostrum osobnika dorosleg o, z boku :

v st r ona wentralna, d s1:'rona dorsalna.

Fig. 19 (p . 162)
Belemnopsis sem iarcuatus n. ep . rostrum osonnika, doroslego, przeciete

w pl aszczyzni e sym et rii, z zaznaczonyrni trzema stadiami wzrost u,

F.ig. 20 Gp. 171)
Hib olit es sem ihastatu s (Bl ainvdl.le), r ostrum oso bnik a do rosle go, przeciete

w plaszozyznie syme trul. z zaz naczonymi trzerna st ad ia m i wzrostu ,

Fig. 21 (p. 176)
Hibolites be y ric h i (Oppel); sch ematyc zn e przekro je poprze czn e r ostrum oso b 

nika doroslego, z zaznaczonyrni Hriiarnd przyrostu : a za alweola, b w polowie
rost ru m .

Fig. 22 (p. 177)
Hibolites beyrich i (Oppel ), r ostrum osobndk a doroslego, p rzecie te w pl a sz

czyzni e s ym et r ii, z za zna<:wn ymitrzema stad iami WIZI'OstU.

Fig . 23 Gp. 178)
Hibolites wurttembergicus (Oppel), rostrum os obnik a doroslego, pr zecie te

w pl aszczyznie sy met r ii, 'z zaznaezonymi trzema 'st ad iam i wzros tu.

Fig. 24 Gp. 185)
Dicoelite s meyrati (Ooster ), r ost r um osobnika doroslego, przeciete w plasz

czyznie s ymet r ri, (l zaznac zonyrni trzema s tadiam i wzrostu.

F ig. 25 Gp. 189)
Du va lia disputabilis (Neumayr), rostrumosobnika doroslego, przeciete w p la sz

czyzriie symetrii,z za znaczonymi trzema sta d iam i w zrostu.

Fig. 26 tIp . 197)
Rhopaloteuthis gill ieroni (Mayer), ro strum osob n ik a doroslego , przeciete

w plaszozyznie sy met r ii , z zazn aczon ymd trzem a stadiarni WIZ.OStU.

Pl. I

Przyklady znieks ztabcen r ostrow

Fig. 1. R ostrum 0 r ozdwojonym 'woncu ; wielk, nat. (B j. 843).
Fig. 2. Esowato w ygiety koniec rostcum : X 2 (Bj. 839).
Fig. 3. Guzow ate narosla w proks ymalnej c zesci r ostrum; n ieco po wiek sz,

(B j . 832).
F ig. 4. G uzowate narosla W srodkowe] czesci r ostrum ora z sk r ecen ie bruzd y;

(B j. 833).
Fig. 5. Skrecenie bruzd y i rozszerzen ie czesci ko ncowe] rost rum; niece

powieksz, (Bj . 835).
Fig . 6, 10. Ro stra a norrnalnie zgr u b ia le w czesci ko ncowei: wielk . nat. (Bj. 830,

834).
Fig. 7. Rostrum 0 ano rmalnie zwezone] czesci k oilcow ej ; nieco pow iek sz.

(Bj . 844).
F'ig. 8. L ukowabo wygieta czesc ko ncowa r ostrum z Iicznyrni zrnarszczkami

podluznymi ; X 2 (Bj . 841).
Fig. 9. R ostrum 0 lukowato w ygietyrn koncu; wielk. n at. (B j. 858).
Fig. 11. R ostrum ° sym etrycznie rozdwojony m konc u; w iel'k. n at. (Bj . 842).
Fig. 12. Cienki p nzekro j podluzn y r ostrum, uszkodzo nego w e wczesnych
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.s ta ddach w zrostowych a normalnie przebiegaj ac ych Iirii ach przyrostu ; X 3
(B j. 846).

Fig. 13.' Rostrum lukowato w yg iete, 0 rozdwoj on yrn kOl1.CU, ze sk r -ecen iern
bru zd y : a od stron y wen tral nej, b z boku: c a X 1,5 (Bj , 845).

Fi g. 14. Ci enki p r zekroj przez esow ato w ygiete rostr um; X 4 (Bj . 413).

PI. II

Fig. 1. Ro strum pok r yte okraglymi otwor-kami ; wielk. nat. (B'j , 847).
Fig. 2. P ol k si ezyc owaty, gl eboki kanaltk i okragl e o twonki obo k ; X 2

(Bj. 850).
Fig. 3. Rostrum z p odbuz nyrni, waslcimi otwor k arni i przenik aj ac ym w gl ab

k ana.\ikiem w czesci koncow ei : X 2 (Bj. 849).
Fig. 4. Li czn e drobne otwor k i lpod luzne ; X 1,5 (Hj . 848).
Fig. 5, 6. Otworriica BuHopora rostrata os iadla n a p owierzchni r ostrum ; X 8

(Bj . 852- 3).
Fig. 7. Rurka Serpula limax osdad lej n a powienzchni rostrum ; X 1,5 (B j , 851).
Fig. 8. Kon ceritryczne skupienia chalcedonu; X 2 (Bj. 854).

PI. III

Hastites, pri v at en sis (Ma yer)
Fig. 1-3. Trzy r ostra roznego wieku osobniozego: a z baku, b od str nny

wentralnej ; X 1,5 (Bj. 732- 3, 755).
Fig. 4. Przekr6j iPodluzn y ros t rumosob n iJk a dorosle go, z liniami przyrostu

zaz nacza jacymi kol e j ne stad ia wzrostowe: X 2 (Ed. 738).
Fig. 5 (a-d ). Cztery .pr zek r oje poprzeezne rost r um os ob nik a doroslego: a-b

za rys czworokatny w cz esci proksyrnalnej, c- d zary.s zaokraglony w cze sci d ystal n e j :
X 6 (Bj . 739).

PI. IV

Pseudobelus co quan dus (d'Orbigny)

Fig. 1- 3. 'I'r zy 'rostr a rozn ego wieku osobnlczeg o: a z bak u , b od s trony wen
tralnej ; X 1,5 (Bj . 754, 760, 763).

Fig. 4 (a- d). Czt ery przekroje poprzeczne osob nika doroslego: a za alweola ,
b- c w czesci srcdkowei, d :w czesci ko ncowe i: X 3 (Bj , 765).

Fig. 5. Przekr 6 j podbuzn y rostrum osobnska doroslego w p laszczyzn ie sy
m e t r ii ; X 4 (Bj. 764).

Rhopalot eu this sp issus (GiJllieron )
F ig . 6, 7. Dw a rostra osob nikow doroslych: a a d Istr ony dorsalne] , b z boku ;

X 1,5 (Bj . 541-2 ).

Rhabd ob elus exilis (d' Orb igny)
Fig. 8. Rostrum osobnika doroslego : a 'z boku, b a d st rony wentralnej; X 1,5

(Bj . 740).

Rhabdobel us parv u s (Hartman n)
Fig. 9-11. Trzy rostra roznego w iekuosob nieze go, z baku ; X 1,5 (B], 744- 746).

Brachybelus brev iformi s (Voltz)
Fig. 12. R os tr um osob nika d oroslego: a od st rony w entra lnej , b z boku ;

X 1,4 (Bj. 702).

PI. V

Gastrobelus ve ntro p lanus (Voltz)

Fig.!. P rzekroj po d luzny r ost rum osob n ik a d or osleg o w p laszczyzn ie symetr ii;
X 3 (Bj . 803).
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F ig. 2 ( a-e) . Piec przekrojow pop r zeczn ych ro strum osobnika d orosleg o,
idacych w k ierunku o d czesci proksymalnei do d ysta lne j : X 9 (Bj . 804).

F ig . 3- 6. Cztery r os tra .r ozne go wiek u osobniczego : a od .st r cny wen tr alno'[,
bz baku; X 1,6 (Bj . 712', 714, 717, 718).

B el em no psis pa ra llelus paralle lus (P h illips)
Fi g. 7. R ost r um osobnika doroslego: a od strony wentralnej, b z b ak u ; X 1,5

(Bj . 701).

Pl. VI

F ig . 1-3. R hopalot eu th i s argovianus (Mayer) . T I1zy rost ra rozrieg o w ieku
osobniczego: a od strony dorsalne j, b z bok u ; X 1,5 (Bj, 543-545).

Fig. 4. D act ylot euthi s i r regu laris (Schlotheim). Ro st r um osobnika d or os le go :
a od stroriy wenbralnei, b z boku ; X 1,5 (B] . 703).

Fig. 5, 6. Dicoel ites waageni (Ne umayr). Dwa rostra osobnikow do r os ly ch :
a z boku, b od strony wentralne]: X 1,5 (B] . 806- 7).

Fig. 7- 9. Rhopaloteuthis sauvanausus (d' Or bigny). T I1zy r ost r a roznego w ieku
osobniczego : a od strony d orsa lnej , b z boku : X 1,5 (B'j . 573-575).

PI. VII

M egateuthis giganteus (Sch lotheim)

Fig. 1. Prze k r o j podluzny rostrum 0 lamelar nej budow ie w czesci os iow e j ;
X 5 (Bj. 53).

Fig. 2. R os tr um osobnika mlodego z sze rok irni bruzdami apik aln ym i: v str on a
wentra Ina, d dors alna ; w ie ik. nat. (Bj . 10).

Fig. 3. Fragmokon naszLifowany od s t ro n y wentraInej, ilustrujacy stosunek
szy jek p r zegr odow y ch d o przegrod ; X 2 (B ] , 57).

F ig. 4. P r zekr6j podluzny fra gm okonu z "u tworami p olk olistymi" : X 10
(Bj . 58).

Fi g. 5. Fragmokon z przegrodami i rur k a syfonalna; X 3 (Bj, 56).
Fig. 6. F'r a g mo kon rwidziany z b oku ; wielk. nat. (Bj . 46) .
Fi g. 7. Przekroj podluzny koncow e j czesci rostrum, Llustrujacy resorpcje

postepujaca od konca ; X 1,5 (Bj. 52).
F ig. 8. Fr.agm ok on z protokoncha i w ielowanstwowym i przegrod a m l ora z wi

doczna czesciowo r urka s yf onaln a ; X 15 (B,j. 54).

PI. ' VIn

M egat eu th i s giganteus (Sch iotheim)

Fig. 1-5 . P iec .p r zek ro jow poprzecznych r ostrum osob nik a d orosl ego, z zazna
czonymi glownymi lin iami przyrostu , dlustnujacyrni n ieregularne poczatkowo bruzd y
ap ikalne: X 4 - X 6 (Bj, 41-a, c, e , i , -I ).

Fig. 6, 7. Dwa przek r oje poprzeczne o sob n ik a d oroslego, z zaznaczonymi
gl6wnymi Iiniami przyros tu , ilustrujacyrni regu lar ne powstawanie b ruzd ap ikal
nych: X 7, X (Bj. 60 a, b ).

Fig. 8. P r zekro] podluzny czesci va lw eolarne ] osobrrika doroslego, z zaznaczo
nymi g townymi li ni ami p rzyrostu; X 2,5 (Bj. 43),

P I. IX

B elemnopsis canaliculatus (Schiotheim)

Fig. 1-5. P iec rostrow roznego wieku osob niczego : a od s t r on y wentralnej,
b z boku; w ielk . nat. (B'j. 86, 91, 95, 97, 100),

Fig. 6 (a- c) . Trzy p rzekroje poprzeozne rostru m osobnika doro slego, od
czesci aIweolarnej d o sr odk ow ed; X 6 (B>j. 104).
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F ig. 7. Przek r oj podtuznyrostrum osobrrika d oroslego w ptaszczyznie sy met r ii ;
X 2 (B j . 102).

PI. X

B el em no psi s jusijo rmis (Parkdnson)
F ig . 1-6. Szesc ros trow r ozn ego wieku osobniczego: a od s trony wentralnei,

b z b aku ; wielk. nat. (Bj . 265, 269, 279, 281, 271, 272) .
Fig. 7 (a-c) . T r zy przekroje poprzeczne w r ozn ych czesciach r ostrum, od

alweoli ku koncowi : X 7 (Bj , 287) .

PI. X I

B elem nopsis latesu lcat u s (d 'Orbigny)

Fi g. 1- 3. Koncow e c zesci trzech r ostrow, ilustrujace przejscie od wydluzon ego
ostrego konca do mukronowatego; w ielk. nat. (B j, 131, 135, 138).

Fiig. 4-6 . Koncowe czesci t r zech rostrow, Hu str u jace p rzej sci e od k onca za 
ostrzonego d o zaokraglonego: w ielk. nat. ,(B j . 139- 141).

Fig. 7, 8. Koncowe czesc i dw och rostrow il u stru[ ace zmia n e sze rokosci bruzd y
w entraLnej; w ielk. nat. {Bj , 132- 3).

F ig . 9- 112 . Cztery ro stra roznego wieku osob niozego: a od stron y w entralnej,
b z boku ; w ielk. nat. (B]. 111, ,116, 120, 1 23).

P I. XII

Fig. 1 (a-d) . Belemnopsis la tesu lcatus (d 'Orbigny). Cztery pr'zekroje poprzeczne
w ro znych vczesciach r ostrum, od alweold ik u koncow i; X 3 (Bj , 125, 130).

Fig . 2 (a -c) . B elemnopsis subhastatus (Zieten). T r zy p r zek r o je poprzeczne
w roznych czesciach rostrum, od .alw eoli ku koncowi: X 10 (Bj , 221).

PJ . X III

B el em nopsis subhas tatus (Zieten)

F ig . 1- 6. Szesc rostrow r oznego w ieku vosob rnczego: a od s tr ony w e nt r a lne j,
b z b oku ; wielk . nat. (Bj. 169. 190. 195, 203, 208, 215).

F ig. 7. P r zekr oj .p odl uzn y w pl a szc zyzn ie sym et r ii : X 2,2 (B], 225).

Be lemnopsis latesu lcatus (d' Orb igny)
F ig . 8a, 9. Przekroje podluzne dwoch rost row w p la szczyinie sym e tr ii ;

ca X 2 (Bj. 127, 129). 8b. Przeloro j p odl uzn y przez fragm ok on okazu 8a; X 3
(Bj . 129).

PI. XIV

Be lemnopsis pa rallelus germanicus (Roemer)

Fi g. 1-5. P ie c rostrcw roznego w ieku osobniczego: a od s t r ony w entr.alne'[ ,
b z boku ; '1,5 (Bj . 232, 242, 248, 252, 254).

Fig. 6. Fragmokon z pro tok oncha i komorami powiet r zny rni : X 18 (Bj . 258).
Fdg, 7. Pnzekroj podluzny pr zez fragmokon z protokoncha; X 7 (B] , 260).
Fig. 8 (a, b). Dw a przekroje poprze ezn e : aza alweola, b w polowie dlugos ci

rostrum ; X 9 (Bj . 261).

Bl. XV

B elem nopsi s semiarcuatus n. .sp ,

F ig. 1-6. Szesc rostrow roznego w ieku osobndczego: a od strony wentralnej,
b ,z baku ; X 2 (Bj . 297, 302, 316, 318-holotJlp, 322-3) .

Fig. 7. Rostr um rozlupane w plaszczyznie s yrnetr tt, z widocznym pole rn
szcze linowyrn od s t rony lew ej; w ielk. nat. (Bj , 319a).

Fi g. 8. P r ze k ro] pod lu zny w p laszczyznie s yrne t r ii: X 2 (Bj. 326).
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Fig. 9 (a - d ). Cztery przekroja poprzeczne w r oznych cz esciach rost r u m , od
a lweol i ku koncowi; X 10 (Bj . 324).

P1. XVI

Hibotites hasta tus (Bl ainville)

Fig. 1-8. Os iern r osbrow r oznego wieku osobnsczego : a od st rony wen tr a lne j ,
b z bok u: w ielk. n at. (Bj . 361-2, 365- 367, 369, 371-2) .

F ig. 9. Dwa rostra osobnikow doroslych : a osob n ik t yp owy ksztaltu w rzecio
nowatego, b osc bnik 0 g rubej czesci k oncowei: w ie lk. n at. (Bj . 375-6).

Bl. XVII

H ib ol ites ha st atus (Bla inv il le)
Fig. 1-3. Trzy rost ra oso brrikow d orosly ch: a od s t r ony w en tral nej, b z boku;

w ie lk . n a t . (Bj . 379, 382, 384).

P1. XVIII

H ib olites hast atus (Bl ainvil le)

Fig. 1. Przekroj podluzny rostrum doroslego o sob n ika w plaszczyznie sy
m etrH; X 1,2 (B j . 399) .

Fig . 2 (a -d) . Cztery przekroje p oprzeczne rostrum osob nika doroslego przez
rozrie czesci, ad alweoli do odcinka koncowego; X 3,5 (Bj , 400).

Fig. 3, 4. Dwa przekroje podluine przez :k a k mokon, z protokon cha i ko
m orami p owietnznymi: X 4, X 2,5 (Bj . 401-2).

P1. XIX

H ibol ites semihas t atus (Blainville )
Fig. 1- 5. Pi ec r cstr ow roznego w iekru osobniczego: a od s t ro ny w entralnej,

b z bok u ; wielk. nat. (B j, 414 , 434, 439, 442, 447).
Fig. 6 (a-e). Piec przekrojow popr zec zny ch w r ozn ych czesciach rostrum,

ad .alweoli ku koncowi; X 5 (B j , 454).
Fig. 7. Rostrum r oz lupane w .p laszczyznie .symetr ii , w ykazuj ace pole szcze 

linowe ; rileco powiek sz, (Bj, 449) .
Fig. 8. P r zekroj podluzn y p rzez f'ragmokon IZ protokoncha i liczn ymi komo

ra m i pow ietrznymi ; X 4 (B j. 450) .

P1. XX

Hibolit es beyrich i (Op p el)
Fig. 1-4. Cztery rostra r ozne go wieku osobnioze go : a ad strony w entralne j ,

bz b aku; w ie lk. nat. (Bj . 517-519, 521).
Fig . 5. Przekr6j podbu zny r ostrum osobnrka doroslego w plaszczyz nie sy 

metrii ; X 2 (Bj . 529).

P1. XXI

H ibol i t es bey richi (Opp el)
Fig . 1, 2. Dw a przekroje p oprzeczn e : a p r zez p ocz atek alweoli, b w p olowie

d lugo sci rost r u m ; X 6 (B j. 530).
Fig . 3. Fra gmo k on osobnika doroslegoz p r ot ok on ch a i licznymi komorami

powictrznyrni: X 3 (B j. 524).
Fig. 4. P rzekroj p odlu zny fr agmokonu w p laszczyznie symet r ii z p ro tok onch a

komorami powde trunyrni; X 4 (B j, 529).

H i botites w urt t em bergicus (Oppel )
Fig. 5 (a-e). Piec przekrojow p oprzeczn ych w r oznych cz escia ch ro strum,

oct a lweoli ku koncowi ; X 8 (B j. 512) .
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BI. XXII

H ib olites wur ttem ber gic us (Oppel)
Fig. 1- 5. P iec rostrow roznego w ieku osobniczego: a od strony wentralne],

b z boku ; X 2 (B j. 495, 498, 504, 507, 509).
Fig. 6. P r zek r oj pod luzny r ostrum osobnika d or osl ego w pla szezyznie sy 

metrii; X 2,5 (Bj. 511).
Fig. 7. Fragme nt r ostrum ilu s truj acy charakterystyczny sposob w ietrzenia

czesci proksymal ne ] : X 2,5 (Bj. 510).
F'ig. 8. Ros trum typowego oso bnika doroslego z rurka Ser puti przytw ierd zona

n a bruzdeie w entral nej ; X 2,5 (Bn. 506).

Bl. XXIII

Hibolites girardoti (L or iol )
F ig . 1- 5. Pl ec rostrow roznego w ieku osobndczego: a a d st rony wentr alne],

b z baku ; X I,S (Bj . 464, 466, 474, 479-80).
Fig. 6. P r zek ro] p odluzn y tragmoko nu z protokoncha i .komor arn i pow ie trzny

m i; X 4 (Bj . 487).
Fig. 7 (a-e) . P iec przekroi ow poprze czn ych w rozny ch c zesciach r ostrum osobni

k a doroslego, od a lweoli ku ko ncowi; X 6 (Bj, 488).

PI. XXIV

D ic oelites m eyrati (Doster)
Fig. 1, 2. Dw a rostra osob n lkow dorosl ych : a o d s t rony wen t r aLne j, b dor

salnei, c z boku ; X I,S (Bj . 811, 817).
Fdg, 3 (a - c). Trzy przekr oje poprze ezne w ro zn ych oczes ciach rostrum, od

alweoli ku koilcow i; X 4 (Bj. 823), X 12 ,(Bj . 823d) .
Fig. 4. Fragm okon z protokoncha i ko moram i po wietrzn yrn i; X 15 (B j. 820).

PI. XXV

Duval ia d isputabilis (Neurn ayr)

Fig. 1-5. PiE;C rostrow ro znego wi eku osob n iczego: a z boku, b a d strony
wentral ne j ; X 2,4 (B j. 766-770 ).

Fig. 6. Przekr6j p opr zec zn y ro strum za alweo la : v s tr ona wentr alna, d dor
sa lna ; X 11 (Bj. 800).

Fig. 7. Pnz ekrtij poprzeczny ro strum osobnika doroslego 0 pofaldowanych
srodkowych li ni ach p r zyrostu ; X 70 (Bj . 800).

PI. XXVI

Rhopaloteuthi s gillieroni (Mayer)
Fig. 1-5. Piec rostrow r ozn ego w iek u oso bndezego: a od st rony dorsalne i,

b z boku; X 1,6 (Bj . 692-696).
Fig. 6 (a-d) . Oztery p r ze kroje poprzeczne ir ostr um os obnika doros lego w roz

nych czesciach, od alweoli k u vkoncowi ; X 4,5 (Bj . 562).
Fig. 7. Przekro] podluzn y r ostrum osob ni k a geron ty cznego w plaszczyzn ie

sy met r ii : v strona went r al na , d dorsalna ; X 2 (B j. 698).
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rAJII1HA IIyrA'IEBCKA

BEJIEMHJ1T hI J13 IO P b I II OJIbIllJ1

P e31O .,lte

B pafior e 113JIO)K eHbI peaym.rart.r l1CCJIe~OBaHl1J1 n an cpezrae- 11 B epXH elOpCKl1Ml1

6 eJIe MHl1Ta Ml1 113 KpaKOBCKO-'H~HCTOXOBCKOti: IIOJIOCbl CKaJI 11 ceBepo-BOCTO'lHOrO 06

p a M.rr eHl1R CBeHTOKp2Kl1CKl1X fop. Marepnan ~JIR l1CCJIe~OBaHl1ti: cofipan a a r o p oxr

B ronax 1954-1958 . COCTOl1T OH 113 ~CCRTKOB TblCH'leti: 06pa3L\OB. HO B ornoureann

KOJIW-IeCTBa Bl1~OB M aJIO ~l1cPcPepeHl..\l1pOBaHHblti:, con epnca TOJIbKO 29 l1~eHTl1cPl1l..\l1PO

B a H H b lX Bl1~OB npaaannexcauinx 12 pona sr H 3 4 nonce a encra. Cpenn H l1 X naxonnrca

orrncan a sra TyT O~l1H H OBbIH Bl1~ - B el em nopsi s sem iarcuat us n. sp ,

XAP AKTEPI1CTI1KA IOPCKI1X OTJI02KEHYlVl. K P AKOB CKO-'IEHCTOXOB CKoro

IIOHCA C K AJI Yl C EBEPO-BOCTO'IHOrO OBPAMJIEHYlH CBEHTOKP2KYlC KYlX r or-

B rrpen errax KpaKOBCK O-'leHCTO X OBCKOt'1 IOpbI PY2KbIL\KYl (1953) asmenner ~Ba

p anonsr: 1) cesepasra - C Bbl poBHeH H b lM pe nsecposr r e OJIOrl1qeCKOrO OCH OB aHl1H 1I C

a exoropsm nOCTOHHCTBOM nerpor padnr-recxoro r n na OTJI02KeH l1H, 2) IO)K H b lH - C 6 0 JI e e

p a a nootipa am.m perrs ecpov, H e 0 6 H apY)Kl1BaIOI.l.\ l1H nOCTO HHCTBa nerporpacprorecxoro

Tl1na. B ceaepnsm p a iio u e B 6 aTe Bbl cTynaIOT I1JIbI co ccpepocaneparaxia, l1JIbl n ecxa

nncrare 11 C OOJIl1TaMl1 , B K eJIJIOBe e -- KOMo06pa 3HblJ1 11 CTP OM<=lT OJI l1T OB b l ti: CJI OH, B '111

aese 'laCTO BCTpe'laIOTCH MepreJIl1 11 MepreJIl1CTble 113B eCTHHKl1, l1HOr~a ~l1Be3Y COOTBeT

c r ayer CTpaTl1rpacPl1QeCKl1J1 npofierr ; B H eB113e 11 a p r o a e IIpeo6JIa~aIOT M epr e JIl1CTbIe

11 rimrrootipaam.re 113B eCTHRKl1. B I02KHbIM pairone QaCThl cnensr pa3MbIBaHl1H, CTpaT lI 

rpacbn -recxa e nporiensr, OTcyTCTByeT KOMoo6pa3HbIl1 11 CTpOMaTOJIl1TOBbI(1 CJIOI1 . B ca

MbIX H l12KHl1 X r Op 113 0HT a X npe06JIa~aIOT PY~OHOCHble rJIl1HbI 11 nerpuronsie OTJIO

2KeHI1H. f OP113 0HTb I JIe2KaI.l.\l1e asnue npe~CTaBJIeHbI IIOIIe p e M eHH O MeprCJIl1C TblMl1

Yl Cl..\l1cP l1 e B blM l1 OCa~KaMl1. IIJI l1 T Oo 6 p <=l3 H hle 113 BeCTHHKl1 asrcry n a ror T 0 2K e 11 TyT

B apro ae.

B ceBepO- BOCTO'lHOM 06paMJIeHl1I1 C B e HTOKp2Kl1CK l1 X f o p OTJIO>KeHl1R H eC KOJIb KO

l1Hble. Ca axan a rJIl1Hl1CTble, IIl1Pl1TOBble, 'IepHb le, 3aTeM nsnue 300reHHblC 11 Xl1Ml1 

QeCKHe, a TaK2Ke 2KeJIe311CTble 11 n e c -t a n ncrare , l1HOr~a KPl1HOl1~Hble 1130eCTH R K l1.

B oxcdiopzre IIORBJIH IO T CR Pl1cP0BblC o6pa30BaH l1R C r y 6Ka Ml1, K OpaJIJIa Ml1 11 cr poxaro

nOpaMI1. Hacrar 113BeCTHRKl1 n p o p o c n nre K p e M HHM l1. Caxrsre asrcurne rOp1130HTb I n p en

CTaBJIeHb I TOHKOnbIJIl1CTb lMl1 113BeCTHRKaMl1 11 OOJI l1 TOBOi1 cP aL\l1 e i t O~HOBpeMeHHO

B03paCTaeT ~OJIOMl1T113al..\l1R ocazixoa, nOCTeneH HO l1CQ C3aIOT OOJIHTbl. ' IacTbl M epreJIl1

C 63HKaMl1 Y Cpl1L\ 11 T epe 6 p a Ty JI b. Cavsre astcunre rOp1130HTbl B 3TOM paaone OT 

CyTCTB yIOT.
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MATEPHAJI

B OaTCKI1X PY,l\OHOCHbiX rJII1HaX COOpaHO casmre 500 ofipaanoa Nl egateuthis

giganteus, casnne 200 OOpa 3 l\OB H i bol i t es beyric hi, 50 ofipaauon H . u: ii r t t em ber gicus

H U e OOJIbWOe KOJIl1qeCTBO npyrax BI1,l\OB, OObIqHbIX B cpezme- 11 BepXHelQpCKI1X OTJI O

:iK e HI1RX. C aMbIH 0 0 l1JIb H b II1 M aTepl1aJI noayxea 113 K eJIJIOBeff. 113 oOJI e e peznco B CTpe ··

~I aeMbIX BI1,l\OB cotipano TyT rr pnsrepao 30 pOCTpOB B . parallelHs german ic!l s 11 60JIbWe

10 oopaauoa Hastites privatensi s. B. sem iar cuat us n . sp . H H . girardoti H RH,l\eHO

B a epxnen K eJIJIOBe e, TaK}Ke K aK H casnne 100 Oopa3l\OB npezr craaurene n pona

Rh opa tot euthis. B c e B e p o-B OCTOqHOM OOpa MJl eHI1H CBe HTOKp:iKI1CKI1X Top c ofipauo

15 pOCTpOB D i c o e lit e s m eyrati H H e CK OJIbKO OOpa3l\OB Rh. saltvanausus. TIJIOTHbl e

113BCCTHffKI1 B B OJIe M OpaBI1l\KOH (xeneurcaa oO JI a c Tb) o e,l\HbI OeJIeMH I1T a M I1. Cofipano

TyT p ff,l\OM C ,l\pyrl1MI1 113BCCTH b IMH BH,l\a MH TOJIbKO 3 pOCTpbI Rh. argov ian lt s.

M E T O,Ub i H CCJIE'uOBAHHYI H T EPMHHOJIOl'HH

TIPJ1 OnJ1 CbIBaHJ1H B I1,l\OB J1 J13yqeUJ1J1 OH TO rE' HC3R Y'lI1TbIBaHo CJl e,l\ YIOll\J1e rr pn

3 HaKH: cPOpM y pocrpa , e ro ,l\ JIJ1U Y , WJ1PI1HY 11 TOJI ll\J1HY, x oaueaon y-rac r ox, B CH TpaJIb 

n yro, nopcansnyro J1 a n l1K aJIbHYIQ 60P 0 3l\Y , OOKoBbIe JII1 HI1 J1, yrorr 11 r JIYOJ1H y a JIb B e OJl b I,

a mlKaJIbHYIO JIJ1H 1110, n o n epe-r a s nr p a a p e s J1 J1H,l\eK C pOCTa J1 CnJIlOcHyTOCT I1. IIOCJI c ,U

H J1e n aa H a 3Ba H J1ff - J1H,l\ e K C p OCT a J1 Cn JIIO CH Y T OCTJ1 - aaezten s t aBTopOM , OCTaJI b 

nsre :iK E' nouep nayr s r y Kprorro .msua (1960). J13 MepeH/l1ff I1pOB e,l\eHO nOJI b 3 Y H Cb JI J1He fr

H b l M H OHJ1IO COM C TOqHO CTblO n o 0,1 MM. IIpJ1 J13yqeHl1J1 o a -ro renea a a B TOp OCH OB b I

BaJICH a a a HaJIJ13e TOH KI1X IllJI l1cP OB . B HeKOTo p b I X CJIy'laHX I1pJ1M e H CH O MeTO,l\ OTIlC

q a TKOB a a cPOTo r p acPJ1q e CK I1X n rr enxa x .

OHTorEHETH'lE CKHE H 3MEHEHHH

IIpJ1 J13yqeHJ111 onroreae a a asmeneno TpJ1 B03paCTHbIe CTa,l\HH : H eIl110H Wle c KylO,

H e al'lHqeCKYIO H ecPe611~reCKo- repOHTJ1<ICCKYIO, a a OCHOBaHl111 J13 M eHeHl1H TaKH X n pn

3 HaKO B K aK: cPopM a pocrpa, e r o nonepe-msra p a spea , OOP 0 3,l\bl n a nOBepXH OCT J1

p ocrpa, J1H,l\eK Cb l pocrpa J1 CnJIlO c HyTOCT H . Cn enyer n o zrs epxayrr. , '-lTO H eB031\10:iKHO

.!laTb x apaxrepacrmcy 3TI1X CT a ,l\H l"I 0 6ll\YIO ,l\ JIff acex B I1,l\OB . B H eKOTopbIX CJIy 'lRHX

CTa,l\J111 pOCTa OOH apY:iKI1BaIOT CXO,l\HbIM XO,l\ , B OOJIbWI1HCTBe-Rre cny-r aen CJIC,l\yeT HX

paCCMaTpl1BaTb I1H,l\I1BI1,l\yaJIbHO.

nPH:iKH3HEHHbiE ,l\E <I>O P M A IJ;H H P OCTPOB

H aHOOJIe e qaCTO BCTpeqaeMblMI1 ,l\ecPopMal\l1ffMH a nnaro-rca HeHOpMaJIbHble yTOJI 

ureana pOCTpOB B p a 3 HbIX J1X '1 a CTR X , MaCCJ1BHb le HapOCJIJ1, K OJIe H e B J1,l\HbIe J13 rJ10bI,

CKpy'l I1BaHJ1e OCI1, pa3,l\BOCHJ1e KOHl\a, DOJIe J1JIJ1 MeHec CJ1J1bHOe C,l\aBJIeHJ1e. Kafianoa

(1959) a s m anr a er npennonoxceane, 'ITO BO BpeMR :iKJ13HI1 :iKJ1BOTHOro pOCTpbI 6eJIeM 

HI1TOB Ob IJII1 3 JI a CTI1q HbI HR nO,l\OOJ1e xpaura. A BTOP H RCT OR ll\el1 p a OOTb I H e COrJIaceH

C MHeH J1eM Kafiaaoa a J1 BbI,l\Bl1raeT COOTBE' TCTBYIOll\J1e K OH Tp a pry M e H T b I .

rrOBPE::tK,l\EHHE P O CTPOB

q a c TbI CJIy'lRJ1 ' nOBpe:iK,l\eHI1R pOCTpOB OpraHJ13MRMJ1 OTKapMJlJ1BalOll\J1MJ1CSJ n a

,l\He BO,l\OeMa. IIOB epX H OCTJ1 pOCTpOB n OK p bITb i MeJIKJ1MJ1, np0,l\OJIrOBaTbIMI1 J1JIJ1-:iKe
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K pyrJIbIMM OTBepCTBMHMM, a TaKRl:e K a H aJIbI..\aMM npOHMKa lOlI..\MMM BrJIy6b. OHM HB

JIHIOTCH BepOHTHO CJIeACTBMeM A eHTeJIbHOCTM KOJIb"IeI..\OB M3 rpynnst Polychaeta. qacTO

E CTpeqalOTCH opraHM3MbI rrOC eJIMBWMeCH na pocrpa x , a MMeHHO cepny.mr M cPopaMM"

HMcPepbI (Serpula limax, Bullopora r ostrntu).

rEOrPA<l>M'lECKOE PAcrrpOCTPAHEHME BEJIEMHMTOB

I'eorparprr-recxoe pacrrpocrpaaexae 6 eJIeMHl1TOB 113BeCTHbIX 113 IIOJIb W I1 noxa

3aHO na Ta6JII1I..\e 1.

CMCTEMATM'lECKAH'lACTb

IIoAceMei1cTBo H a stitinae Naef, 1922

P OA Hastites Mayer. 1883

Hastites privatensis (Mayer. 1866)

(nn, III)

POCTPbI aeperenooopaansre, HaI100JIbWI1i1 60KOBOH nonepexamc aa paCCTOHHl111

OKOJIO 1/3 AJII1HbI OT KOHI..\a M paBHbIH 11,4 MM, Aopco-BeHTpaJIbHbTI1 - - 12,4 MM. KOHeq

c JIa6 0 3 a OCTp e H H b I H , MHorAa oKpyrJIeHHbli1, C MyKpOHOM. Iforrepe-ncsrn paapea oxpyr

JIeHHbIH I1JIH QeTblpexyrOJIhHbli1. B OK OB h l e JII1HMI1 OTQeTJII1Bhle, ABoi1Hhle, AOCTHralO 

ume KOHI~a . B OP 0 3 AhI OTCyTCTByIOT.

POA Rhabdobelus N a e f , 1922

Rhabdobelus parvus (Hartmann , in Quenstedt, 1858)

(nJI. IV, cPl1r. 9- 11)

POCTphl nefio.nsurne, neperynapnsre, pacunrpenm-re B03JIe KOHI~a. KOHeI..\ aCMMMe

TpI1QeCKI1i1, OTKJIOHHeTCH OT OCM K AOPCRJIhHOi1 CTopOHe. B OK OB h l e CTE'HKI1 H eCKOJIhKO

60JIee Wl1pOKl1e, QeM BeHTpaJIhHaH M AOpCaJIbHaH, COeAI1HHIOTCH C HMMM nozt rrpJIMhlM

y r JI OM. Paspea QeTblpexyrOJIhHhli1. Box ons re JII1HMM rJIy60Kl1e. J1MeeTcSJ MyKpOH.

Rhabdobelus exil is (d 'Orbign y , 1842)

(n.n. IV, cPl1r . 8)

P OCTphl He6oJIhWl1e, CMJIhHO Y A JI I1UeH H h le, C OCTphlM KOHI..\OM . Honepe-rar-ni p aapes

rpyweBI1AHhli1 C 60JIe e 11ll1POKoi1 BeHTpRJIhHOH CTOpOHOH. Boxoasre JIMHI1I1 AOPCO

-narep am.asre, ABoHHhle B03JIe KOHI..\ a . ,n;opCaJIhHaH CTeHKa OQeHh Y3KaH . Ha AOP 

Ca JIhHOH 11 BeHTpaJIhHoi1 cropone BI1AHhl OQeHh A eJII1KaTHhle 60P03AKl1 B BI1Ae JII1HI1H.

TIoAceMel1CTBO P assalot euthlnae Naef, 1922

P OA Gastrobel us Naef, 1922

Ga strobelus v en t ro p lanus (Voltz, 1830)

(rr,n. V, cPl1r. 1-6)

POCTPhl He6oJIhWl1e, C y3K0i1 npOKCI1MaJIhHoi1 'laCThlO. HaM60JIhlllee pacunrpenae

B paCCTOSIHI1M oKOJIo 1/3 OT KOHI..\a . HeCKOJIhKO rranaueoopaaasr. BeHTpaJIhHaSI CTeH Ka
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CnJIlOcHyTa U 60JICC UmpOKaH, 'ICM ):\OpCaJIbHaH. BOKOBblC JIUHHU OT'ICTJIHBbIC, npa

6JIU:lKalOTCH K B CHTpaJIbHO CTOpOHC. MaKCUMaJIbHaH urnpana panna 8,5 MM, TOJI~H

H 8 - - 7,4 MM. IIoncpc'IHbli1 paapea 'ICTb l pcx y r OJIb H b l i1 .

PO,l\ Dactylot euthis Bayle , 1878

Da ctylot euthis irregulari s (Schlothcim, 1820)

(nJI. VI, qmr. 4)

POCTpbl H c 6 0 JIbUmC, ¢OPMbl H Cnpa BUJIbHOrO xou yca, KOHCI..\ Tynoi1, co CJIa6blM

MyKpOHOM, OTKJIOHCH Hbli1 OT ocn K B CHTpaJIbHoi1 CTOpOHC. B CHTpaJIbHaH cropona 60JIc e

Y 3 KHH , BbmyKJIaH, ,l\OpCaJIb H aH IlIUpC, CnJIIOll\CH H a H. B OKOBblC CTCHKH y3KHC, nJIOCKUC.

POCTP HCCKOJI bKO CnJIlOcHyT ,lIO p CO- BeHTpaJIbHo. AJIbBCOJI a 3aH UMaeT npasrepno 2/3

,D;JIUHbl pOCTa. B OP 0 3 ,l\ b l OTCyTCTByIO T .

P O,l\ M egat ell this Bayle , 11178

Mega/ellth is giga n teus (Schlothcim, 1820)

(¢I1,T. 12 ; nJI. VII , VIII)

P OCTPbl xonycoofipaam. te, B CJIWmHhl no 2 M , CUJIhHO y,l\JIHHC H H h I C, 2 naptsr ann

K a JIb HbIaX 60P03,l\, 60JICC ,l\JII1HHbl e ,l\OpCO-JIHTCpaJIbHbIC, B eHTpO-JIHTCpaJIbHbIC n OKO

po-re. Ilonepe-nrs m pa ap es Op,aJIbHbl~l, C 60JICC ,D;JI I1HHbIM ,l\OPCO-BCHTpaJIbHbI M ,D;l1a-

MCTpOM. B HCnUOHU'ICCKOH CTH,l\1111 60JIce IlIl1pOKaH CTCHKa B e HTpa JILHaH, B c ¢e6u 

'ICCKO - rCpOHTU'IeCKOH 60JIce umpcxaa CTCH K a ,l\OpCH.lIbHaH. B an a x am.u on JIUHUI1

BU,D;Ha 6 CCCTp YKTyp H a R BO JIOKHI1CTaR Macc a - 3 K B I1BaJICH T amrpocrpa . AJIbBCOJI a rny

6oKaH ; y caxnsrx MJIa,l\IlII1X 06pa31..\OB 3aHUMaeT 1/3 ,l\JI UHbl po crpa , y B 3 P OCJIblX ee

r JIy 6 uHa YMeHbllIacTcH ,D;O 1/5. AJIbBCOJIRPHblH yrorr paBHbli1 24-28° B 60KOBO M n anpaa 

JI CHI1U 11 18- 24° B ,l\OpCO- BCHTpaJIbHoM.

P O,lI Brach y bel us Naef, 1922

B rachybel us bre vi/o rmis (Voltz, 1830 )

(n JI . IV , ¢ ur. 12)

P OCTp icoaycooopaam.nr, IW p OTK lIi1 , OCTpO 3aKOH'ICH H b I11. IIOnepC'IHbIH paapea

n p u UJIU}I{a CT CH K x a a n p a r n o st y. B OJIc e umpOKUC 60KOBbiC CT CH KU nJIOCKI1C, ;rOpCaJIL

H aH 11 BeHTpaJIbHaR 60JIc e Y 3Kue U TO/K~ n .lIOCKIofC. B OP 0 3 ,l\bl OTCyTC TBylO T .

IIo,l\cE'MeI'1cTBo Belemnopsinae N a e f , 1922

P O,l\ Bel em n opsi s Bayle , 1878

B elem nopis canaliculat us (Schlotheim, 1820)

(¢ur. 13 ; nJI . I X )

POCTPbl cpennen BCJII1'1~Hbl, 1..\H.1IHH,l\P Iof'lCCK Oi i ¢ OP Mbl, CIofJIbHO CnJIlO~CHHble

B ,l\OpCO-BCHTpa.'1hHOM n anpaan ennn. Benrpansnaa 60p03,l\a unrpoxaa , ,D;murnaR,

C OCTpb lMU KpaHMH. MOJlO,l\bIC ofipaam.r nep ereaoofipaaasre. A JlbBCOJla 3 a H J.1Ma CT

1/5 ,l\JlUHbl pocrpa , ee y r o,n p aBHblH 26- 28°. Ilonepexm.rk paapes noxx oodpaamaa.

9 A cta P a la e o nto log ie"
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B el em nopsi s fusiformis (Parkinson, 1811)

. (031. X)

P OCT P b I nOt.ITI1 BepeTeHo06pa3H0I1 <p OpMbI, AJII1Ha AO 96 MM, MaKCl1MaJIbHaH 11111

pmra - 10 MM, TOJII..I.1l1Ha 7,5 MM. Florrepe-ms m paapea oKpyrJIeHH blI1 B '1aCTl1 npOKCl1

lIIaJIb HOH, a B t.Ia CTl1 Al1CTaJIbHOH CnJIioI..I.1eHHbIH B AopCO-BeHTpaJIbHOM Han paBJIeH11l1

BeHTpaJIbHaH 60p03Aa He AOCTl1raeT KOHqa, ocrporpanaaa, 111l1pOKaH. B OK OB b l e JIl1Hl1l1

cnafisre, y B3POCJIbIX otipaanos 06pa3YIOT l1HOrAa Kl1JIl1. KOHqeBoH yt.IaCTOK AJIl1HHb IH,

OCTpO OKOHt.IeHHb IH.

B eLem nopsi s LatesuLcatus (d' Orbigny, 1845)

(<pl1r . 14 ; nJI, XI ; X II, <pYlr. 1; X III, <pm. 8·-9)

P OCTPbI aeperenootipaanare, CYlJIbHO Cn JI IO I..I.1e H H b l e B Aopco-BeHTpaJIbHOM aanpaa

JIeHYlYI ; AJIYlHa AO 120 MM, urapnna AO 15,5 MM; TOJII..I.1Y1Ha AO 10,6 M M . Benrpansuaa

60p03Aa AJIYlHHall, AOXOAYlT nOt.ITYI AO KOHqa, C 111l1Pl1H0t1 AO 4 MM. Konueaon yt.Il1CTOK

KOPOTKYlH, lllYlpOKYlH, oKpyrJIeHHbIH, Y1HorAa C MyKpOHOM.

B eLemnopsis sub hastatus (Zieten, 1830)

(<pYlr. 15 ; nJI . X II, <pYlr . 2; XIII, <pYlr. 1-7)

POCTPbI qYlJIYlHAPYlt.IeCKYle, CYlJIbH O YAJIYlHHeHHble. ,IJ;JIYlH a AO 68 MM, nnrpnna AO

11 MM, TOJII..I.1Y1Ha A O 9 MM. CnJIIOI..I.1eHHOCTb zropco -aea-rpam.aaa B t.IaCTYI npOKCI1MaJIb-

HOH nefiorrsuraa, yBeJIYI'Il1BUeTCll B t.IaCTYI AI1CTaJIhHoI'1. B nOJIOBYlHe AmlHbI p OCT p b I

JIerKO B3AYTble. KOHqeBot1 yt.I3CTOK A .TJl1HHbIH. OCTpO OKOH'IeHHbII'1 . B eHTpaJIbHaR 60

p03Aa AJIl1HHall, ocrporpanaaa. Tlonepe -tu r.ui pa apes CnJIIOI..I.1eHHbIH B 60KOBOM aa

npaaneana B t.IaCTI1 npoxcaraa.m.aon, nOt.IKo06pa3HblH B cpennca t.IaCTl1 YI oxpynnea

HbIM B AYlCTaJIbHoH. AJIbBeOJIa 3aHYlMaeT 1/7 A JIYl H b I pocrpa, ee yroJI paBHHeTcH 239 .

B eLem n opsi s para LLeLus paraLLeLus (Phillips, 1869)

(<pYlr. 16; nJI. V, <p l1r. 7)

POCTPbI qYlJIl1HApl1t.IeCKl1e, crponasre, YAJII1HeHHble, HeCKOJIbKO cynceam.re B npo

K CYlM a JIb H OH t.IaCTYI. Berrr pa m.aaa 6opo3Aa ysxaa, ner.nyfioicarr, ocrporpannaa , AO

XOAYlT nOt.ITl1 AO KOHqa. Boxonsre JIYlHYll1 CJIa6ble, eAl1Hl1t.IHble, Y1HorAa ABoHHble. IIo

nepet.IHbIH paspea o KpyrJIeHHbIH B t.I3CTl1 npoKC11MaJIbHOii, CYlJIbHO CnJIIOI..I.1eHHbIH

nopco-searpansao B t.IaCTYI cpezraea YI AYlCTaJIbHoH. KOHqeBoH yt.I aCTOK AJIYlHHbIM,

OCTp O OKOHt.IeHHbIM.

Betemnopsi s paralle!u s germanicus (Roemer, 1911)

(<pYlr. 17; nJI. X IV)

P OCTPbI ql1JIl1HAPYlt.IeCKI1e , Cl1JIbHO Cn m OI..I.1e H H b l e B nopco-searpansaosr n anpaa

Jl eHl1I1 . ,IJ;JIl1H a AO 53 MM, unrpmra A O 10 MM, TOJII..I.1Y1Ha AO 7,5 MM. BeHTpaJIbHaH YI AOP 

CaJIbHaH CTeHKYI CnJIIOI..I.1eHHbIC l1 60JIe e mT1pOKYle, 6 oKoBble CTeHKl1 60JIee ysxne ,

BMeCTe C COCeAHl1Ml1 o6pa 3 Y IOT npoc-n-ni yro,n. B eHTp3 JIbHaH 6 0po3,n;a Y 3 K 3H, n er.ny

o OK a ll, H e AOXOAl1T A O KOHq a . Boxoasre JIl1Hl1l1 H eCKOJIbKO y r JIy6JIeH H ble, A OXOAR T AO
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M e CTa H al160JIbWeii Wl1pl1HbI pocrpa . A JIhBeOJIa 3aH l1Mae T OKOJIO 1/7 ~JII1HbI pocrpa,

E e y r OJI p aBHHeTcH OKOJI O 22°.

Re/emnops is semiarcuatus n. sp.

(q:mr. 18- - 19; nJI. XV)

POCTPbI a eperenooop aaasre, ynJIOI11eHHbIe nopco-aearpam.no, C ~JII1HHOi1 11 y3KOii

npOKCHMaJIbHOii '-IaCTbIO H KOpOTKI1M, 6 yJIaB006pa3HbIM KOH~eBbIM o r pea x osr, n yro

06p a 3Ho 1130rHYTble C B eHTpaJIbHOii CTOpOHbI. )l;JIHHa no 39 MM. B eHTpaJIbHaH fiopoana

CI1JIbHO p aCWl1pHeTCH y KOHI.\a no 2,5 M M, OKOH'IeHa WHpOKHM yrJIy6JIe Hl1eM B no

6JIH30CTl1 KOH~a. Ilnnepe-raam paapea CnJIIOI11eHHbIii ziopco -aexrpansuo. BOKoBbIe

JII1HI1I1 ,gJII1HHble, 113 0rHYTble no,go6HbIM 06pa30M KaK H pOCTp. KOH~eBoi1 y'IaCTOK

xoporxna, YTOJII11aIOI11l1iicH C B03pacToM OC06H, oKpyrJIeHHbIii, naoma C 1IIyKpOH 0 1ll.

PO,g Hib olites Mayer, 11183

Hib olit es ha stntus (Blainville , 1827)

( n JI . XVI-XVIII)

P OCTPbI aepereaoofipa ansre, ~JII1HbI )10 210 MM, Illl1pl1HhI no 20 111M, T OJII11I1 H bI n o

18,5 M1II. B npOKCl1 111a JIbH OI1 'IaCTI1 CnJIIOI11eHHble B 6 0KOB01ll H anpaBJIeHHI1, B cpe~Heii

H ~I1CTaJIbHoi1 - zropco-se arpansao. B eHTpaJIbHaH CT eHKa B03JIe xonua BeHTp a JIbHOii

60P 0 3 AbI CnJIIOI11eHHa H . B e HTpa JIhHaH 6op03,ga r JI y 6 0KaH, o c r por p a u naa B npoxcn

M aJIbHOii 'IaCTI1 , CTaHOBI1TCH 1IIeHe e rJIy6oKoii 11 paCWl1pHeTCH B nOJIOBI1He ,gJIl1HbI

pOCTp R, r ne KOH'Ia eTCH WI1POKI1111 y r .nyfinen nexr . A JIbB COJIa 3aHl1111aeT OKOJI O 1/6 ~JII1HbI

pOCTp 3 , ee yrOJI paBHblii 15 - 18°.

Hib olit es semihastnt us (Blainville, 1827)

(q >l1r . 20; n JI . XIX)

P OCTPbI a eperenooopa ano n <pOPMbI, ,gJI I1HbI no 76 111M , Illl1pl1HbI n o 12 111M, TOJI WI1

HbI ,go 10 111 111 . Berrrpam.aan 6op03,ga Y 3Ka H 11 ocr p orpauaan B npOKCI1M a JIbHOil 'IaCTH,

p a CWl1pHeTCH H CTaHOBI1TCH M eHe e rJIy60Ko ii no HanpaBJIeHI1IO K a azraeuy KOH~y,

K OH 'Ia e TCH B H e 6 0 JIbIll0 1ll p a CCTOHHI1H OT aanu ero KOH~a. Boxonsre JII1 H I1I1 )1JH1 HHb le,

e ,gI1HI1'1 H b le, HHor,ga ,gB0I1Hble . Flonepe-msra p aspe a n npOKCI1MaJIbHoi1 'IaCTI1 CflJIIO 

I11eHHblii B 60KOBOM Han paB JIeHI1I1, OB a JI b HbIM: C 6 0 JI e e ~JII1HHbIM 60KOBbI1II ,gI1 RM eTp01ll

B c p ezmea 'IaCTI1 11 oKpyrJIeHHbIii B ~I1CTaJIbHoii . AJIbBeOJI3 3aHl1 111aeT OKOJIO 1/8 ~JII1HbI

p ocrpa , ee yro.n p aBHbl ii 18- 20°. Konueaoa y 'laCTOK , KOpOTKl1ii 11 WI1POKHii , COCT aB

JIHe T 1/3 ,gJII1HbI p ocrpa .

Hib olit es beyrich i (Oppel, 1856-58)

(<pl1r. 21- 22; nJI. XX ; XXI, q>l1r . 1-4)

POCTPbI s epereaooep aaasie, T OH K l1e; CI1JIb H O y~JI I1HeHble , ,gJII1HbI no 140 111M, W I1

pl1HbI n o 9 111111, TOJII11HHbI no 9,5 111111. He3Ha'IHT~JIbHO pacumpeansre na ypoane n OJI O

BI1HbI ,gJII1HbI pocrpa . Jlonep e-msrn p a spe a CnJIIOI11eHHbli'1 B 60KOB01ll HanpUBJIeHl111

B npOKCI1111aJIb H0J1 '1 a CT H , CTaHO B I1TCH oKpyrJIeH H b I1II . B ,aCTI1 cpenae ti 11 ,gI1 CT a JIbHoM.

9'
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B eHTpaJIbHaH 60p03,l\a y3KaH, C OCTpblMH rpaHHMH, ,l\OCTI1fa eT n OJIOBHHy ,l\JIHHbl

pocrpa HJIH 3aXC,l\11T euie ,l\aJIblIle. B OK OB b l e JIHHHH ,l\JIHHHble , npoxozmr nO'lTH AO

KOHl~a , e ,l\H H H 'IH b l e, HHOr,l\3 ,l\Boii Hb le. Konneaoa y x a c r o x ,l\JlI1HHbl ti:, TOHKI1ti: , OCTpO

OKOH'IeHHblti:.

Hib olites wii rttem be rgicus (O p pel , 1856-58)

(qJl1 r . 23 ; n JI . XXI. qJl1r. 5; XXII)

POCTPbl aeperenooopaansre, ,l\JI I1H bl n o 60 MM, 1I1l1pl1Hbl no 7,3 M M , TOJIllll1HbI no

6,3 MM. BeHTpaJIbHaH 60p03,l\a y 3 K a H, ,l\OXO,l\HT nansure '1eM no n OJIOBHHbl p ocrpa. TIo

HanpaBJIeHHIO aaaan 60p03,l\a cy)KHBaeTCH 11 CTaHOBI1TCH M eHe e rJIy6oKOt\. J1 H Or ,l\a

npacyrcrayior 60KOBbie JIHHI1I1. Ilonep e-rasra paapes, JIer K O cnJIIOU~eHHhIii ,l\OPCO

-BeHTpaJIbHO B '1aCTI1 npOKCI1MaJIbHoti:, CTaHOBI1TCH B 60JIblIlei'r I1JII1 M eHblIleti: CTe n e H H

OK pyr JIeH Hb l M B '1aCTI1 ,l\I1CTaJIhHoi1 . Konueaon y x a c r o x KOpOTKI111 , COCTaBJIHeT 1/4 ,l\JlI1 

Hbl pocrpa . J1 H Or,l\a yxacrox 3TOT c ure xop oxe 11 o x p y r rr e n n s ni, a pocrpsr npmrnxtato'r

6YJIaBoo(ipa3HYIO cPOp My .

Hib olites girardoti (Loriol, 1902)

(nJI . XXIII)

POCTPbI y,l\JII1HeHHble , cpennen BeJIH'IHHbl, s epereaooopaaasre. B npOKCHMaJIbHoti:

'1aCTI1 HeCKOJIbKO cyacennsre, C KpyrJIb l M n onepe-msm paape aoxs, B cpenaea 11 ,l\H

CTaJIbHOl1 '1aCTH JIerKO c nnro uien n s ie ,l\OpCO-BeHTpaJIbHo. MaKCI1Ma JIbHaH umpnaa Ha

X O,l\HTCH B nOJIOBI1He ,l\JIHHb! pocrpa If p aaaa 12 M M , unrpana nocrnra er 10,5 MM. B eH

TpaJIbHaH 6opo3,l\a ,l\OXO,l\I1T AO n OJIOBI1Hbl p o crpa , Y3KaH H ocrporpanaaa B npoxcn

MaJIbHoti: '1aCTI1, CTaHOBHCb MeHee rJIy6oKoti: 11 euie 60JIblIle c Y )KI1BaHCb B KOH~eBoM

y xacrxe. Boxoasre JIHHHIf e ,l\I1H H 'IH b l e , ,llJII1HHble, n o -rrn ,l\OCTH raIOT KOH~a . K onueaon

y xacro x ,l\JII1HHblti:, OCTpO OK OH'IeHHblti: .

PO,l\ Dicoe lites Boh rn, 1906

Dicoelit es mey rati (Oost er , 1857)

(cPl1f. 24 ; nJI . XXIV)

POCTpbl xonycootipaanon cPOpMbl, ,l\JI 11Hbl no 64 M'II , lIlHpl1Hbl no 11 MM, TOJIlllHHbI

AO 13 MM. B eH Tp a JIbHa H 60p03,l\a ,l\OXO,l\I1T nO'lTH no KOH~a pocrpa, ,llOpCaJIbUaH aa

XOAI1T AaJIblIle '1eM AO nOJIOBHHbI pocrpa, B o6JIacTH a .JIbBeOJIbl 60P03Abi Coe,l\HHHIOTCH

C ansaeonoa Y3Kl1MH llleJIHMH. TIonepe'lHblti: paapes HeMHoro cnmoureansm B 6 0KO

BOM m m paBJIeHl111 B npOKCH MaJIbH o ti: ' laCTI1 , o KpyrJIeHH b lti: B cpennea H ,l\HC TaJIbHoti:.

Koaueaoa yxacrox OCTpblti: , oTorHYTblti: OT OCII K n o p c a n sno a c r opo a e , AJIbB eOJI a 3 a 

H HMa e T 1/3 AJII1Hb l poc r p a I1JIH 60JIblIle, ee yron paBHblti: 19- 24°.

Dicoeli tes w aageni (Neumayr, 1871)

(nJI . V I, cPl1 r . 5-6)

P OCTP b I xonvcooepaaasre, cnmoutemrsre B 60KOBOM HanpaBJIeHI1H, KOHe~ CI1M

MeTpH'IHblti:, c JIa60 aaocrpeaasrn. B e HTp a JIb H a H 6 o p o 3A a AOXO,l\HT no KOH~a, nopcam.

HaH 5JIH)Ke '1eM no n OJIOBIlHbl pocrpa.
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IlOACeMeMCTBO Duvaliinae Pavlov, 1914

POA Duvalia Bayle, 1878

Duvalia disputabil i s (Neurnayr, 1871)

(cPl1r. 25 ; nJI. XXV)
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POCTpbl 60JIee I1JII1 MC H ee I.\I1JII1HAPl1'leCKl1e, AJII1Hbl AO 3 MM, Wl1pl1Hbl no 7,5 M M ,

TOJIII.\HHbl AO 9 M M. B OKOBble JII1HI1I1 OT'IeTJII1Bble, '1 a CTO ABotiHble . BOP03A HeT. IIo

n epe'lHblM paapea OBaJI b H b l M I1JII1 rpyur eonpaaasnr, C 60JIe e WI1POKOW B E.'HTpa JIhHOW

cTeHK0I1.

PO,n Rhopaloteuth i s Lissajous, 1915

Rhopaloteuth is majeri (Alth, 1875)

POCTpbl KOCO nanaueoopaam.r e, ,nJII1Hbl AO 40 MM, UII1PI1Hbl AO 14 MM, TOJIlI.\l1Hbl

AO 14 MM. ,ZJ;opCa JIbHaSl 6 0 p 03Aa Wl1pOKaSl , I1HorA a lI.\eJIe06pa3Ha R, AJII1Hbl paaaon

3/4 n OJIHOM AJII1Hbl pocr pa. Boxoasr e JII1HI1I1 OT 'IeTJI I1B h le, H eCKOJIbKO 1130rHyTble, T a K

KaK 11 pOCTp. Ilonepe-nrsrn p a ape a nO'lTI1 '1 e TblpexyrOJIhHblM B npOKCI1MaJIhHOH ' l aCTI1 ,

B A I1CT a JIbHOM oxpyrnennsm . A JIbB COJIa COCTaBJISlCT 2/3 AJII1Hbl p ocrpa, ee yrOJI pan 

IIbUf 26-32°. K OHI.\E.'B OM yxa c'rox oxpyrcremrsm, Y TOJI lI.\eH Hb IM, C MyK p OHOM.

Rhopalot euthi,s bzrJ!:iens is (Zeuschner, 1869)

POCTPbl K OCO nanaucoop aaasre, A .lI 11H b l AO 40 MM, IllI1PI1Hbl AO 10,3 MM , TO JIlI.\l1Hb l

A O 11 MM. ,ZJ;opCa JIbH a Sl 60p03Aa x opcrxa n , yaxaa, I1H orAa uieneofipa arraa. B OKOBble

JII1HI1I1 eAI1HI1'1Hble , I1H o r Aa zraoriasre, 113 0rHyTble, TaKJKe KaK 11 pOCTp. Flonep e-un.ni

paapes OBaJIbHblM I1JII1 a eperynapno 'IeTblpexy rOJIbHblM, C 60JIe e Wl1pOKOM B eHTpaJIb

Hoii c Te H K o M. AJIhBeOJIa aan mrae'r OKOJIO 1/1) A JII1Hhl p ocrpa , e e yrOJI p aBHbll1 OKO JIO

30°. KOHl.\eBOM Y'IacToK OTHOCI1TeJIbHO KOPOTKI1M, aao c r pen n s m, '1 aCTO C MyKpOHOM.

Rhopaloteuthi s argovianus (Mayer, 1863)

(nJI. VI, cPl1r. 1-3)

POCTpbl KOCO n anaueocpaaasre, cnn roure rm s ro B 60KOBOM H anpaBJIeHI1I1 , A JII1Hbl

~o 33 MM, MaKCI1MaJIbH aSl U lI1pl1Ha H a XOAI1TCSI B paCCTOSlHl111 1/5 0'1' KOHl.\a . ,ZJ;opCaJIb

naa 60p03Aa yaxaa, o c r p o r p a a naa , AOXOAI1T A O nOJIOBI1Hbl AJII1Hbl pocrpa, Boxoasre

JII1HI1I1 CAI1HI1'IHble, CI1JIbHO yr.nyfinemnsre , AOXOASIT AO nOJIOBI1Hbl pocrpa. BOKOBble

CTeHKI1 60JIee W l1 p OKl1e . KOHeu aC I1MME.'T P I1'1 H b IM, OTKJIOHeHHblM K AOpCaJIbHOii CTO

pone , 'IaCTO C MyKpOHOM.

Rhopaloteuthis sauvanausu (d'Orbigny, 1842)

(nJI . VI, cPl1r . 7-9)

POCTpbl KOCO nanaueoopasaste, AJII1Hbl AO 50 MM. CYJKeHHbIe B npOKCI1MaJIbHOM

'1aCTI1, pacurapenasre B paCCTOSlHl111 1/4 0'1' KOHl.\a. ,ZJ;opCaJIbHaSl 60p03Aa ,nOBOJIbHO rny

60KaSl, ureneofipaaaaa. Tlonepe-nnaa paapes KpyrJIbli't I1JII1 oxpyr.nennsra. Boxoasre

JII1HI1I1 OT'IeTJII1Bble, AOXO,nSlT AO 1/4 p aCCTOSlHI1S1 0'1' KOHl.\a . AJIbBeOJIa 3aHI1MaeT OKOJIO

1/3 ,nJIl1Hbl pocrpa, e e yrOJI paaasra 20°.
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RhopaLoteuthis spissus (Gillieron, 1873)

(rm. IV, <pm'. 6-7)

POCTPbI nannueoripaansre, CnJIIOII.\eHHble B 60KOBOl\l narrpaanenan, C n e60JIbllloi1

KOHl.\eBoi1: aCrrMl\IeTpJ1ei1:, HeCKOJIbKocY:lKeHHble B npOKCHl\IaJIbHoi1: qaCTJ1. .u:opCaJIbHaH

6opo3~a ~OXO~J1T no nOJIOBJ1HbI pocrpa, Boxoasre JIJ1HJ1rr 111l1pOKJ1e, ~JII1HHble, no

XO~HT no KOHl.\a pocrpa. KOHel.\ KOPOTKJ1i1:, oxpyr-nennsm, OTKJIOHeHHbli1: K ~OpCaJIb

HOi1: cropone, J1HOr~a MyKpoHo06pa3Hbli1:. AJIbBeOJIa 3aHJ1MaeT OKOJIO 1/4 ~JIHHbI pocrpa,

ee yro.n paBHbli1: OKOJIO 20°.

Rhopaloteuthis giHieroni (Mayer, 1866)

(<pJ1r. 26; nJI . XXVI)

POCTPbI aepery.napao KOCO namnteofipaamsre, ~JIrrHbI no 35 MM, !llJ1prrHbI 9,8 MM,

TO.JIII.\UHbI 8,6 MM, HeCKOJIbKO cyaceansre B npOKCHMaJIbHoi1 qaCTrr. .u:opCaJIbHaH 60

posna xoporxaa, rJIy60KaH. Boxoasre JIJ1HJ1J1 rJIy60Krre, ~OXOAHT no 1/4 p aCCTORHJ1H

OT KOHl.\a. Honepe-nrsui paapea QeTblpexyrOJIbHbli1: B npOKCU MaJIbHOfi xacra, B cpen

Hei1: CnJIIOII.\eHHbli1: HeMHoro nopco-aerrrpansno, B ~J1CTaJIbHoi1: oxpyrnemrsra. BeH

TpaJIbHaH CTeHKa CnJIIOII.\eHHaR, ~OpCaJIhHaH BbmyKJIaH. KOHel.\ oc r p snt, a CJ1MMeTp rrQ

Hbli1:, OTKJIOHeHHbli1: K ~OpCaJIbHoi1: cropone, rrHor~a oxpyr.nenmsui , MYKPoHoo6p a3HblfL

POIl Pseudobelus Blainville , 1827

Pseudobelus coquandus (d'Orbigny, 1842)

(nJI . IV , <pJ1r. 1-5)

P OCTPbI narraueoopaaasre, He6oJIhllloi1: BeJIrrQrrHbl, cyaceam-re CUJIbHO B npOKCJ1

l\IaJIbHOfi QaCTH J1 CJ1JIbHO CnJIIOII.\eHHble B 60KOBOM HanpaBJIeHIlH. .u:opCaJIbHaH CTeHKa

60JI ee y3KaH, BeHTpaJIbHaH nounrpe. BOKOBbl€ JIrrHJ1J1 ~Boi1:Hhle, rr30fHYThi raxace KaK

J1 pOCTp K ~OpCaJIbHoi1: cropone. Ilonepe-nn.ta paspea OBaJIbHbli1:, C 60JI ee ~JIrrHHbIM

,i.\0pCO-BeHTpaJIbHbIM ~rraMeTpoM, npU6JIJ1:lKaeTCH K KBaApaTHoMy , IlJIJ1 rpyureofipaa

Hblt'l, C 60JI ee umpoxon B€HTpaJIbHoi1: cTeHKoi1:. KOHl..\eBoi1: YQaCTOK x oportorn, aCJ1Me

lI1eTpI1QHbli1:, cHa6:lKeH lllJ1noo6pa3HbIM rrJIrr 60pO~aBQaTbIM My KpOHOM. BOP03~bl OT~

CyTCTByIOT.
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Fig. 4.

Fig. 5.

Fig. 6,
F ig. 7.
Fi g. 8.

Fig. 9.
F ig . 11.
Fig. 12.

F ig. 13.

F ig . 14.

PI. I

F ig . 1. Rcstrum with bifurcated apex ; nat-, size (B j , 843 ).
Fig. 2. The ape x sigm odally cunved; X 2 (Bj. 839).
Fig. 3. Intumescences dn the proxim al part of r ostrum ; sligh tly m ag nified (BJ.

832).

Intumescences in the med ial part of rostrum and .t he bending of f ur row;
nat. size (Bj. 833).

Th e bent of furrow and widening of th e apica l pa rt of rostrum: slight ly
magnified (Bj. 835) .

10. Two rost ra w ith anormal ap ical .th ick enlng: n at . size (B1. 830, 834 ).
Rostrum w ith anor rnal a pica l constriction; .sligh tly magnifie d (B j , 844 ).
Apical part of rostr um arcuately bent , with nume ro us longitudinal
cor r uga t ions; X 2 (Bj. 841).
Rostrum wit h a nou at el y bent apex; .n at . s ize (Bj. 858) .
R ostrum with symme trical bifurcat ion of the ap ex; nat. size (Bj. 842 ).
Th in lon gitudinal 'se ction of rostrum, d amag ed during the e ar ly grow t h
st ages , w ith anor rna l course of growth lines ; X 3 (Bj . 846) .
Arcuately ben t rostr um w it h bifurca ted apex and curved furrow :
a ventral v iew, b side view; approx . X 1.5 (B j , 845) .
Thin sect ion th rou gh .a sig mo idal 'ro stru m ; X 4 (Bj, 413) .
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PI. II

Fig. 1. Ro strum covered rwith r ound pits; nat. size (B] . 847).
Fig. 2. Sernicrescent, deep canalicule with adjacent pits ; X 2 (Bj. 850).
Fig. 3. Ro strum with long, narrow pits a nd a canalicule pe .ie t r atlng the apical

pant: X 2 (Bj. 849).
Fig. 4. Numerous, minute, longitudinal pits; X 1.5 (Bj. 848).
Fig . 5, 6. A foraminifer Bullopora rostrata settled on the surface of r ostrum;

X 8 (Bj. 8:2-3).

Fig. 7. A t u ce cf Se rp ula limax se ttled o n th e isur f'ace of r est ru m : X 1.5 (Bj . 851).
Fi g. 8. Conc entric aggrega tes of ch a lcedo ny; X 2 (Bj. 854).



PI. III

Hastites privatensis (Mayer)

Fig. 1-3. Three rostra of different Individual age: a eide view, b ventral view;
X 1.5 (Bj . 732-3, 755).

Fig. 4. Longitudinal section of the adult rostrum with ,gr ow th lines, indicating
.the successive growth -st age s ; X 2 (Bj. 7:l8).

Fig. 5. (a-d). Four transverse sections of adult 'rostrum: a-b quadrangular outline
in proximal p art, c - d subcircular outline in distal part ; X 6 (Bj . 739).



ACTA PALAEOKTOLOGICA POLONICA . VOL. VI

H . PUGACZEWSKA, PL. III

5a



ACTA P ALAEONTOLOGICA POLO N I CA , VOL. VI H . PUGACZEWSKA, PL. IV

v

4d

d v

v

9

d

120 12 b

10

8a 8b

d

,
, I

l

5

3a 3 b

1a



PI. IV

Pseudobelus coquandus (d 'Onbigny )

Fig. 1-3 . Three rostr a of diffe r en t individ ual ag e: a si de view, b ventral v iew;
X 1.5 (Bj . 754, 760, 763).

Fig. 4 (a -d). Four transverse sectdons of adu lt ro strum: a be h in d the alveolus,
b-c medially , d apically; X 3 (Bj , 765).

Fig. 5. Longitudinal section of adult rostrum in the pla ne of sy mme tr y; X 4
(Bj . 764).

Rh opalot eu this spissus (Gillieron)

Fi g. 6, 7. Tw o r ostra of adult i nd iv id uals : a d or sa l vi ew, b s ide v iew ; X 1.5
(Bj. 541-2).

Rh abdobelus exHis (d'Orbigny)

Fig. 8. Rost rum of an adult in di vddual : a s ide v iew, b ventral view ; X 1.5
(Bj. 740).

Rhabdobelus parvus (Hartmann)

Fig. 9- 11. Th ree rostra of different individual age, side v iew; X 1.5 (Bj. 744-746).

Br achy belus brevifo rmis (Voltz)

F ig. 12. Rostrum of an adu lt Individ ual: a ventral view, b side view ; X 1.4
(Bj . 702).



PI. V

Gastrobelus vent ro planus (Voltz)

Fig. 1. Longitudinal sect ion of an ad u lt r ostrum in the p lane of sym me t r y ;
X 3 (Bj . 803) .

Fig. 2 (a -e) . F'ive tran sverse sections of an adult .r ost r urn from proximal to
d ist al part ; X 9 (Bj. 804).

Fig. 3- 6. Four rostra of different ind ivi du al age : a ven t ral v ie w, b side v iew;
X 1.6 (Bj. 712, 714, 717-18).

Fig. 7. An adult rostru m: a vent r a l view, b side v iew ; X 1.5 (B] , 701).
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PI. VI

Fig. 1-3 . Rhopaloteu thi s argov ianus (Mayer ). Three r ostra of di ff erent indiv idu a l

age : a do rs al view, b s ide v iew; X 1.5 (B ] , 543-545).

Fig. 4. Daetylotcuthi s i r r eg u laris (Schlotheim). An ad u lt rostrum: a ven tral view ,

b sid e v iew; X 1.5 (B ] , 703).

Fig. 5, 6. Dieoel ites waagen i (Ne u m ay r ). Two ad ult r ostra: a sid e view, b ven t ral

v iew; X 1.5 (Bj. 806-7 ).

Fig. 7-9 . Rhopaloteuthis sau vanausus (d' Or big ny). Three r os tra of diffe re nt

indiv idua l age : a dor sal view, b side view ; X 1.5 (B j, 573-575).



Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

P I. VII

M egateuthi s giganteus (Schlotheim)

Longitudinal section of r ost rum, s how in g lamellar st r ucture of the axial

pant: X 5 (Bj . 53).

Young rostrum with broad apica l f urrow s: v ven tral si de, d dor sal ,side;

nat. si ze (Bj. 10).

P hragmocone polish ed vent r ally, show ing the r at io of sep t al necks t o

that of 'sep ta ; X 2 (Bj. 57).

Longitudinal 'se otion of phrag rnoco ne w it h "subcir cu lar st r uc t ures";

X 10 (Bj. 58).

Fig. 5. P hragmocone w ith s ept a and siphonal tube ; X 3 (Bj . 56).

Fig. 6. Sid e vi ew of phragmocone; nat. si ze (B], 46).

F ig . 7. Longitudinal section of the apical part of rost rum, show ing the r csorp t ion

p rogressing from t he apex; X 1.5 (Bj . 52).

Fig. 8. Phragmocone with protoconch a nd multilamellar sep ta, showing a part

of sip honal tube; X 15 (Bj . 54).
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PI. VIII

Megateuthis giganteus (Schlotheim)

Fig. 1-5 . Five transverse sect ion s of adult ro strum with main growth lines

marked, showing th e ini tially irregu lar apical fu rrows ; X 4- X6 (B j , oIl-a,

c, e, i, 1).

Fig. 6, 7. Two transverse sections of adult rost r um with main growth lines

m arked, showing the regular apical fu rrows; X 7, X 8 (Bj. 60-a, b).

Fig. 8. Longitudinal sect ion of th e alveolar part of adult rostrum with m ai n

growth lines marked ; X 2.5 (B j. 43).



Pi. IX

Belem nopsis canalk:ulatus (Schlotheim)

Fig. 1-5. Five ro stra of differe n t ind iv idual age: a ventral view, 1> side view;

nat. size (Bj . 86, 91, 95, 97, 100).

Fi g. 6 (a-c ). Three t ransverse secti ons of adult ro strum, f ro m the alveolar to

medial part; X 6 . (Bj . 104).

F ig . 7. Longitudinal sect ion of adu lt r ostrum in the pl an e of symme t r y; X 2

(Bj . 102).
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PI. X

Belemnopsis fusiformis (Parkinson)

Fig. 1-6 . Six rostra of different individual age: a ventral view, b side vi ew;

nat. size (Bj . 265, 269, 271-2 , 279, 281).

Fig. 7 (a-c) . Three transverse sect ions in var ious parts of rostrum, from the

alveolus to the apex .. X 7 (B], 287).

10 Acta Palae ontologica



Pl. XI

Belemnopsi s latesulcatus (d'Orbigny)

Fig. 1-3. Apical parts of three r ostra, showing the passage from an elongate d and

pointed apex to a mucron ate one ; size (Bj. 131, 135, 138).

F ig. 4-6. -Apical parts of three rostra, showing th e p assage fr om a point ed

apex to a rounded one; nat. size {E;. 139-141).

F ig . 7, 8. Apical parts of two rost ra, show ing w idth var iations of the vent ral

furrow ; nat. size (Bj , 132-3).

~ig . 9-12. Four rostra of different individual age : a ve ntral view, b side view ;

nat. size (Bj. 111, 116, 120, 123).
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PI. X II

Fig. 1 (a-d). Belemnopsis l at esulcat us (d 'Orbigny). Four tr a nsve r se sections in

" arious .par ts of rostrum, from the alveolus to the apex; X ,3 (B]. 125.

130) .

F ig. 2 (a-c) . Belem n opsi s subhastatus (Zieten). T hree transverse sections in
various parts of rostrum, from t he alveolus to t he apex, X 10 (Bj, 221) .
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Pl. XIII

Belemnopsi s sub hast atus (Z ie ten)

Fig. 1-6. Six r ostra of different individual age : a ventr a l v iew , b s ide view;

nat. size (Bj. 169, 190, 195, 203, 208, 215).

Fig. 7. Longitudinal sect io n in the pl ane 01' symmetry ; X 2.2 (Bj. 225).

Bel emnop si s la tesulcatus (d 'Or b igny)

Fig. 8a , 9. Longitudinal s ections of two r ostra in the plane of symmetry ; X 2

(Bj. 127, 129); 8b longitudinal section of· t he phrag mocone of specimen

8a ; X 3 (Bj. 129).



F ig. 6.

F ig. 7.

Fig. 8.

PI. X IV

Belemnopsis parallel us german icus (Roe m er)

Fi g. 1-5 Five ro st ra of different individual age: a ventral view, b side v iew ;

X 1.5 (B j . 232, 242, 248, 252, 254).

Phragm ocone with protoconch and ai r cham be rs ; X 18 (Bj . 258).

Longitudin al sect ion of p hra grnocone with p rotoconch ; X 7 (Bj . 260).

(a-b ). Two longitudinal secti ons: a behind t he alveolus, b at midlength

of ro strum ; X 9 (Bj . 261).
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Fig. 7.

Fig. 8.

Fig. 9

PI. XV

Belemsiopsis semiarcuatus n . sp .

Fig. 1-6. Si x r ostra of different individual age: a ventral v iew , b side view;

X 2 (Bj . 297, 302, 316, 318-holotype, 322-3\.

Rostrum cleaved in the plane of symmetry, show ing the fissural area

in left vi ew; n at. size (Bj. 319.a).

Longi tudinal section in the plane of symm etry: X 2 (Bj . 326).

(a-d). Four transverse sections in variou s parts of rostrum, from t he

al veol us to the apex; X 10 (Bj. 324).
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PI. XVI

Hibotites hastatus (Blainville)

F dg. 1-8 . Eigh t r ostra of different individual ag e : a ventral v iew , ' b side view ;

nat. size (Bj . 361-2, 365-7, 369, 371-2) .

Fi g. 9. Tw o adu lt rostra: a typical ind ividual of fu siform shape, b individual

wi th th ick ap ical pa rt ; n at. s ize (B j , 375-6).
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Pi. XVIII

H ibolites has tatus (Blainville)

Fi~. 1. Longitudinal sec ti on of adu lt rostrum in the plane of sy mmetry; X 1.2

(Bj . 399).

Fi g. ~ (a-d), Four transverse sect ions of adult ro strum in var ious par ts, from

the alveolus to the ap ex; X 3.5 (B ], 400).

Fig. 3, 4. Two longitudinal sections of th e phragrnocone, w it h protoconch a nd

air chamber s; X 4, X 2.5 (B j. 401-2 ).



PI. XVII

Hibolites hastatus (Blainville)

Fig. 1-3. Three adult rostra : a ve n tral vi ew, b side view ; na t . size (Bj, 379,

382, 384) .
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P I. XIX

Hibolites sem ihastatus (Blai nv ille)

Fig. 1-5. F ive rostra of di ff erent indivddua l age : a ventr al v ie w, b side vi ew;

na t. size (B] . 414, 434, 439, 442, 447).

Fig. 6 (a-e). Five transverse sect ions in various parts of r ostrum, fro m the

alveolus to the a pex; X 5 (Bj. 454).

Fig. 7. R ostrum cle aved in the .p lane of symmetry, showing the fissural area ;

slightly mag n ifi ed (Bj, 449).

Fig. 8. Longitudinal se ction of th e phragrnocone, with protoconch a nd numerous

air chambers; X 4 (Bj. 450).
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PI. XX

Hibolites beyrichi (Oppel)

F ig. 1-4. Fo u r rostra of di ff erent individ u al age : a ve ntral v iew, b side v iew;

nat. s ize (B]. 517- 19, 521).

Fig. 5. Longitudin al sect ion of ad u lt r ostrum lin the pl ane of sym me tr y ; X 2

(Bj . 529).



P I. XXI

Hibolit cs beyrichi (Op pel)

Fig. 1, 2. Two transverse sections: a in the initial part of alveolus, b in midlength

of ro strum ; X 6 (Bj. 530).

Fig. 3. Phrag rnocone of adult ind ividu al , w ith protoconch and numerou s air

chambers; X 3 (Bj. 524).

Fi g. 4. Longi tudinal sect ion of phragmocone in t he p la ne of sy mmetry, w it h

protoconch an d ai r chambers; X 4 (Bj. 529).

Hibolite s wurttembe rgicus (Oppel)

Fi g. 5 (a-e) . Fi ve transverse sections in var ious par ts of rostrum ; fro m the

alveolu s to the apex; X 8 (B ] , 512).
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PI. XXII

Hibolites wiirttembergiclls (Oppel)

F ig. 1-5 . F ive rostra of different in dividual ag e : a ven tr al vi ew, b side vi ew ;

X 2 (Bj . 495, 498, 504, 507, 509).

F ig. 6. Longitu d inal secti on of adu lt rostrum in t he p la ne of sy mmet r y ; X 2.5

(Bj . 511).

F ig. 7. F r agment ary rostrum show ing the characteristic w e a th ering of the

p rox im al part ; X 2.5 (Bj . 510).

F ig. 8. Typica l adult rostrum with a serp u loid tube a tt a ched to the vent ral

furrow; X 2.5 (Bj . 506).
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PI. XXIII

Hib olit es girurdoti (Loriol)

Fig. 1-5. Five r ostra of different indi vid ual age : a vent r al view, b side view;

X 1.5 (Bj . 464, 466, 474, 479-80 ).

Fi g. 6. Longitudinal sect ion of phragrn ocone , with protoconch and air ch am ber s ;

X 4 (Bj. 487).

Fig. 7 (a-e) . Five transve r se sect ions in variou s par ts of adult rostrum, fr om t he

alveolus t o the ape x ; X 6 (Bj . 488).



Pl. XXIV

Dicoel ites m ey rati (Ooster) '..

Fig. 1, 2. Tw o ad ult rostra: a ventral view, b dorsal view, c side view; X 1.5

(B j. 811 , 817) .

Fig. 3 (a -c). Three transverse section s in va r ious .par t s of rostrum, f rom the

alveolus to t he apex ; X 4 (Bj . 823); X 12 (Bj . 823d ).

Fig. 4. Phragmocone with protoconch and ai r chambe rs; X 15 (Bj. 820).



PI. X XV

Duvalia disputabilis (Neumayr)

Fig. 1-5. Five rostra of th e various in dividual age : a sid e view,b ve ntral vi ew ;

X 2.4 (Bj. 766-770 ).

Fig. 6. T ransverse section of the ro st rum behind the alveolus: a ve ntral sid e,

a dor sa l 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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PI. XXVI

Rhopaloteuthis gillieroni (Mayer)

Fig. 1-5. Fi ve rostra of t he various individual age : a dorsal view, b side view:

X 1.6 (Bj . 692-696).

Fig. 6 (a -d). Four transverse sections of an ad ult ro str um in various parts, from

the alveolus to the apex; X 4.5 (B], 562).

Fig. 7. Longitudinal section of a gerontic rostrum in the plane of sy mmetry:

v ventral side, d dorsal side; X 2 (Bj. 698).
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