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JURASSIC AND LOWER CRETACEOUS BELEMNITES FROM NORTHWESTERN ANATOLIA (TURKEY)

A new belemnitc fauna. ranging in age rrom Early Pliensbachian Uamaoni Zone) to Ap1ian was collected from a number of slratigraphic
sections in nonh-wcstcrn Anatolia, Turkey. Abundant Pauo/oteuthis, Pseudohas1i1es sensu slricto, "Pseudohas1i1rs" se11su Lang, Angt"
loteUJhis and Coe/01eu1his, characteristic of the English Bclemnite Marls of Dorset. were found wilh Nannobelw and the aulacoccrid
Atractit,s in lhe R"""° Ammonilico lacies ol Bayirkoy-Giinoren (Bilecik) (Bc;T, BGA, BT), Sogiil (SA. SC). Dcrbcn1 (lznik). Middle
Jurassic Bel,mnopsis (Callovian) and Upper Jurassic Rhopa/oteuthis (Odordian) were recorded lrom Aki•� (Gerede) (Al. Ag. AC).
Akpinar (Halilar) (Akp), Kabalar (Mudumu) (MK). Species o[ Duvalia, charac1eris1ic o[ 1he Tclhyan Realm, were recorded lrom ullc
Jurassic and Early Crelaceous (Tilhonian-Aplian) seclions al Aki� (AC), Nallihan (NALLI), i;:ayirhan (Beypazari) (!;A Y), Dogdu Dag
(,;:erkes) (CD), Kozluca (Beypazari) (KEL). Kinik (Bilecik) (Bi-K), and Kabalar (Mudurnu) (MK). N,ohibo/ites and Parahibolites,
charac1eris1ic ol 1he Aplian. are recorded lrom Nallihan (NALLI).
1be Lower Jurassic £auna is imponant to biogeography combining more widespread early belemnitid taxa with the more reslricted.
largely Tethyan A1rac1i1es. The post-Early Jurassic belemnitcs have Tethyan affinities alone, except for Neohibolite.s and Parahibolites which
became widespread in the Aplian prior 10 1he demise or the Tethyan bclcmnite £auna.
KEY woaos: Belemnitcs. Jurassic, Lower Cretaceous. Turkey.

INTRODUCTION
An abundant belemnite fauna was collected dur
ing the four years ( I 984-87) of the joint research
project of the East Technical College, Ankara and
the Universitil "La Sapienza", Rome. This fauna was
obtained from several stratigraphic sequences lo
cated in north-western Anatolia (Turkey), and more
exactly within the area east of the line Edremit-Can,
south of the Northern Anatolian Fault and west of
the line Ankara-�rke§ (Fig. I).
Few belemnites have previously been described
from Anatolia. Pompeckj (1897) was first with de
scription of two "species" of fragmentary belemnites
which he assigned to the Middle Lias of Kessik-tasch.
Meister (1913) followed with a description of Alrac
tites from Merzifoun, and concluded from the gross
fauna that it had a Lower Lias aspect. No other
Jurassic or Cretaceous belemnites have previously
been described from Anatolia, although Stevens
(1973b) does note the presence of the group Meso
hibolites-Parahibolites in the Aptian.
During the present study a good belemnite fauna
of Early Pliensbachian age was collected from Rosso
Ammonitico facies near Giinoren (Fig. 1) and forms
the bulk of the belemnite collection. This fauna,
although including species of Alractites and Nan
nobelus, is close to that of the Belemnite Marls
(jamesoni Zone) of Dorset, England (Lang, 1928),
and collections of ammonites, brachiopods (Ager,
this volume) and crinoids (Manni & Nicosia, this

GEOLOG/CA ROM., 27: .147-3"79, 4 figs, 4 pls, Roma (1991).

volume) also support a jamesoni Zone age. Lesser
collections of Middle and Late Jurassic, and Early
Cretaceous, belemnites were obtained, but good
biostratigraphic control is still possible because of the
widespread nature of the belemnopsid and duvaliid
forms present.
The purpose of this paper is therefore to describe
the belemnite fauna in detail and to discuss its
implications to biogeography.

STRATIGRAPHY AND LOCATION
The geology, stratigraphy and palaeogeography
of the study area has been discussed in detail by
Altiner et al. (1989) and Kocyigit et al. (this volume),
and are not dealt with further here. The structural
development of the major basins of the study area is
given in Fig. 2.
The belemnites were collected from a number of
stratigraphic sections in the study area. The following
sections yielded belemnites or aulacocerids: Bilecik
Giinoren (BGA, BT, B<;I'), Derbent (Iznik), Sogiit
(SA, SC), Akta§ (Gerede) (AC, Ag), Kabalar
(Mudumu) (MK), Akpinar Halilar (Akp), Beypazari
(<;ayirhan, <;AY; Kozluca, Koz), Kinik (Bilecik,
Bi-K), Nallihan (NALL!).
Belemnites were also collected from other sequ
ences but, due to their fragmentary nature and poor
preservation, we could not identify them. Their
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Fig. I -Map or the helemnite and aulacocerid localities. I) Halilar (AKP); 2) Derbent (lznik) (I-DER); 3) Kinik (Bilecik) (Bi-K); 4)
BayirkOy-GUnOrcn (Bilccik). in this area several sequences were examined, those wilh bclcmnitcs and aulacocerids arc: BayirkOy GUnOren
(BGA), Bayirkoy �aldagi Tepe (B<T) and Bayirkoy Tralo (BT): 5) Stigiit. the helemnites were collected rrom two or the many sequences
studied (SA and SC); 6) Nallihan (NALLI); 7) Kabala, (Mudurnu) (MK); 8) two outcrops at NW or Beypazari: Kozluc (Koz, KEL) and
�ayirhan (�AY): 9) Akta� (Gcrede). the hclemnite hearing exposures were: Al, A� (Aktai ("amtur) and Ag (Akta� Golcuk); 10) Dogdu
Dag (("crkei) (CD).
NAFZ: Northern Analolian Emll Zone.

presence only is marked in the li1hological sequences
(Figs. 3, 4).
A slratigraphic seclion from each locality is given
in Figs. 3, 4, with the bclemnite-bearing strata indi
cated.
SYSTEMATICS
The specimens (prefix 20) are housed in the
Paleontological Museum of the Eanh Sciences De
partment, Rome; other repositories: BMNH, British
Museum (Natural History), London; WM, Whitby
Museum, Whitby, Nonh Yorkshire; GPIT, Geolo
gisches und Palatintologisches Institut, Tiibingen.
The classification used below follows that of
Jeletzky (1966) in the main. Terms used in the
descriptions below are discussed fully in Mattei et al.
(1987) and Doyle & Kelly (1988). Apical line termi
nology after Schumann (1974). Relatively few
xiphoteutid specimens could be measured. The fol
lowing dimensions are in Mattei et al. (1987):
H: height of camera; Dm: diameter of the camera
calculated at the mid point of the height; a: alveolar
angle.

The value H/Dm is an average.
Only relatively whole belemnitid specimens have
measured. Dimensions cited are as in Doyle and
Kelly (1988); L, total preserved length; I, length from
apex to tip of alveolus; X, length from apex to Dmax;
Dv, dorso-ventral diameter at I; DI, lateral diameter
at I; Dv max, maximum ventral diameter; DI max,
maximum lateral diameter; na, apex not preserved;
le, Dv max/DI max; Id,LJDv max or 1/Dv max.
Symbol • in synonymy indicates first valid description
of a species.

Class Cephalopoda Cuvier, 1794
Subclass Coleoidea Bather, 1888

Order Aulacocerida Stolley,

1919

Family Xiphoteuthididae Naef, 1922
Genus Atractites Giimbel,

1861

(= Xiphoteuthis Huxley, 1864, p. 16, subj.,
Ausseites Flower, 1944, p. 760, subj.,
Choanoteuthis Fischer, 1951, p. 386, subj.)

Diag11osis: Rostrum (telum) elongate and hastate
in profile and outline, becoming narrow waisted near
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Fig. 3 - The main Lower Jurassic (Lias) outcrops in Rosso Ammonitico facies. BC"f: Bayirkoy �aldagi Tepe; BGA: Bilecik Giinoren;
BT: Bayirkiiy Trafo; SA, SC: Siigiit. Fossil symbols: I) G/obotruncana; 2) Cretaceous planktonic foraminifer,; 3) Protoglobig,rina; 4)
agglutinant foraminifer,; S) Troeho/ina; 6) lnvolutina liassica; 7) Chitinouklla; 8) Calpionellidae; 9) Radiolaria; IO) spicules; 11)
dasycladacean algae; 12) sponges; 13) corals; 14) brachiopods; IS) bivalves; 16) gastropods; 17) ammonites; 18) belemnites; 19) Atractites;
20) Apthycus; 21) crinoids; 22) Saccocoma; 23) echinids; 24) Z,oophycus.
Lithological symbols: I) low-grade metamorphics (slate, phyllite etc.); 2) granite or granodiorite; 3) spilitic diabase-basalt; 4) volcanic; S) tuff
or tuffite; 6) volcano-elastic; 7) sand-supponed conglomerate; 8) thick-bedded, coar,e-grained continental or shallow marine sandstone; 9)
thin-bedded or laminated, line-grained sandstone or siltstone; 10) siltstone or silty shale; 11) shale; 12) nysch; 13) slope hrcceia or
olistostrome; 14) limestone; IS) high-energy limestone; 16) nodular limestone; 17) redal limestone; 18) [ore-redal limestone: 19) oolitic
limestone; 20) laminated limestone; 21) bioturbed limestone; 22) rerrugineous breccioid limestone; 23) limestone with Microrodium; 24)
silieilied limestone; 25) cheny limestone: 26) breccioid limestone; 27) line-detritic limestone (calciturbidite): 28) detritic limestone
(calciturbidite): 29) sandy limestone; 30) argillaceous limestone; 31) laminated argillaceous limestone; 32) nodular marl: 33) slump.
The li1hological sequences were taken from Altiner ,i al. (1989).
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the apex or the shallow alveolus. Transverse sections
are either approximately equidimensional and round
ed or laterally compressed and elliptical. Surface of
rostrum smooth, with one longitudinal furrow pre
sent on each rlank. Phragmocone more commonly
found than rostrum, orten with acute apical angle
° °
(4 -6 ). Camerae usually widely spaced, phragmo
cone elongate.

the dorso-ventral pos1t1on. The ventral siphuncle,
visible in many specimens, comprises tubular seg
ments, straight with constant transverse section and
diameter. The septa! necks are long. The sutural line
is simple. There is no trace of the shell (conotheca).

Dimensions:
Alroctit�s sp. A

Type species: Alractites alpinus Giimbel, 1861 by

monotypy.

N.

Remarks: Xiphoteuthis Huxley and Ausseites
Flower are junior subjective synonimus or Atractites

as they possess rostra (tela) identical to this genus
(Jeletzky, 1966; Doyle, 1990). Jeletzky (1966) also
considered Choanoteuthis Fischer a synonym of
Atractites as he
there was little to distinguish it
from this genus.
Orten, only fragments or Atractites phragmocones
are found. This is the case in the Turkish material
where several tens of phragmocones ascribable to
this genus were collected. However, although their
overall morphology distinguishes from co-occurring
Bclemnitida. we reel that without rostra (tela) it is
impossihlc lo assign them specific names. We do
recognize two distinct groups which illustrate very
clear dirferences based on the ratio of height to
maximum width or the camerae and on the alveolar
angle value.
Many species have been instituted by past au
thors, based solely on specimens with few camerae in
connection. II is probable that this represents ..overs
plitting" of the genus and that many are conspecific.

reu

Range: Lower Middle Triassic (Anisian)-lower
Upper Jurassic (Oxfordian). Extremely rare in Mid
dle Jurassic and lower Upper Jurassic. Cenainly
Atractites is the dominant xiphoteutid genus already
rrom middle Upper Trias in the alpine regions and
the Americas. In the Lower Jurassic (Pliensbachian
Toarcian) it continued to be the xiphoteuthid form
most common in the Mediterranean Tethys, the
Americas and possibly also in New Zealand (Doyle,
1990).
Atraclites sp. A
(Pl. l, figs. l, 2, 5)

Material: Many tens of phragmocone fragments,

from Bilecik Giinoren (BG-A), Bayrkoi-Trafo (BT)
and Bayirkoy 9lldagi Tepe (BCT").

Description: Phragmocone typically very long and
slender. The camerae are relatively high. Alveolar
angle small (5°-7°). The transverse section is circular
or very slightly elliptical with the greatest diameter in

NS
NS
NS
NS
NS
NS
NS
NS

Number of camc-rac

20 315
20 324
20 346
20 347
20 348
20 363
20 370
20 389

4
3
4
3
4
2
2
2

H/Dm

er

0.54
0.57
0.72
0.62
0.62
0.66
0.54
0.74

6"
5"
6"
7"
7"

Remarks: The material constitutes many phrag
mocone fragments, with very few camerae in connec
tion (maximum 4). Some are in a good state or
preservation so that the siphuncle is seen. Specimens
or this group dirfer from those of Atractites sp. B in
having a greater camera) height and a smaller alveo
lar angle. The ratio between the height of the camer
ae and their maximum diameter is between 0.50 and
0.75. These forms are much more common than
those or Atractites sp. B. Atractites sp. A is quite
similar to specimens described and figured by Mattei
et al. ( l 987) as Atractites indunense from the French
Late Carixian-Domerian, and by Meneghini (186711181) as Aulacoceras indunense from the Domerian
or Medolo and the Upper Lias or Bicicolla and Erba
(Northern Italy). Meneghini (1867-1881) disting
uishes an Aulacoceras inflatum with a slightly com
pressed phragmocone which is also similar to our
specimens. This form is closest of the two to Meis
ter's (1913) Atractites cf. orthoceropsis rrom the Lias
or Merzifoun, but his figured specimen is not suffi
cient for close comparison.
Occurrence: Lower Pliensbachian, jamesoni
Zone, based on the presence or brachiopods of this
age (Ager, this volume) and its association with
Passaloteuthis, Angeloteuthis, ?Coeloteuthis and
Nannobelus.

Atractites sp. B
(Pl. l, figs. 3, 4)

Material: A rew poorly preserved phragmocone
fragments. Provenance or the material is the same as
Atractites sp. A.

JURASSIC AND LOWER CRETACEOUS BELEMN/TES

Description: The phragmocone is relatively long
with an alveolar angle of 9°-12°. The transverse
section is circular. The ventral siphuncle is not easily
discerned. The camerae are thickened and relatively
low.
Dimensions:

Atraclilt:s

N.
NS
NS
NS
NS
NS
NS

Number or camerae

211
20
20
20
20
20

J02
316
352
353
354
365

3
4
9

4

sp. 8
H/Dm

0.38
0.27
0.34
0.33
0.28
0.40

"
9"
12"
II"

Remarks: Among lhe specimens collected, lhe
most complete example shows 9 camerae in connec
tion with an anterior diameter of 15.8 mm and a
posterior diameter of 7 mm. All 1he specimens are
partially eroded on lhe venlral side so it is nol
possible to observe the siphuncle. Some forms have
an elliptical transverse section bul lhis is due to
erosion. This form differs from Atractires sp. A in
having lower camerae, a probably shorter cone and a
less acule alveolar angle. The ratio between the
heigh! of the camerae and their maximum diameter
varies between 0.23 and 0.40. These forms are less
common than those here ascribed lo Atracrires sp. A;
lhey are similar 10 those described and figured by
Meneghini (1867-1881) as Aulacoceras orsinii (pl. 26,
fig. 10-11). As with Meneghini's specimens these
fragmenls can be easily confused, when poor pre
served, with lrue belemnitid phragmocones. Howev
er, the small alveolar angle of lhe Turkish specimens
distinguishes lhem from belemnilid phragmocones.
Occurrence: As for Atractites sp. A.
Order Belemnitida Zinel, 1895
Suborder Belemnitina Zittel, 1895
Family Belemnitidae d'orbigny, 1842
Subfamily Belemnitinae d'orbigny, 1842
Remarks: Doyle & Riegraf (1986,1987) have ap
plied to the ICZN to request usuage of their plenary
powers to suppress the genus Belemnites Lamarck,
1799 for cogent reasons, and to designate Passa
loteuJhis Lissajous, 1915 type genus of the Belemniti
dae d'Orbigny, 1842. This usage is employed below.
Genus Passaloteuthis Lissajous, 1915
Type species: Belemnites bruguierianus d'Orbig

ny, 1842, by original designation.
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Diagnosis: Medium to large sized, cylindrical or
weakly subhastale Belemnitinae. Outline symmetric
al, cylindrical lo cylindriconical, becoming weakly
subhastate in some forms. Profile generally similar to
outline, but usually more inflated, and asymmetrical
to symmetrical. Transverse sections are generally
subquadrate 10 circular. There are two dorso-lateral
grooves confined lo lhe apex; Ihere is no ventral
groove. Apical striations are common. The apical
line is goniolineate, and the phragmocone penetrates
one lhird to one quarter of lhe rostrum.
Range: Lower Pliensbachian to Toarcian of
Europe, the Soviet Union, ?South America, North
America, Easl Greenland and Spilsbergen.
Passaloteuthis aff. ima Lang, 1928
(Pl. 1, figs. 6-12)
aff. v. • 1928 Passaloteuthis imo Lang. p. 199, pl. XIII, fig. 5.

Material: 14 almost complete specimens (NS 20
633, 5, 57, 8, 60-62, 5, 7-9, 464, 9, 70), 3 possible
specimens (NS 20 459-61) and some tens of fragments
from the Rosso Ammoni1ico facies, one complete
(NS 20 525) and many fragmentary specimens from
sandy facies, of Bilecik-Giiniiren (BG-A); 2 frag
ments (NS 20 671, 5) from lznik (I-DER); one
juvenile form (NS 20 595) and 3 fragmenls (NS 20
435-7) from Sogiil (more exactly lhe firsl one from
SA 9 and the other ones from SC).
Description: Medium sized, elongate Passa
loteuthis with a 101al lenglh of approximately five

times Dv. The outline is symmelrical and cylindrical,
with weakly diverging flanks in the apical region,
which become parallel in the stem and alveolar
regions. The profile is symmetrical and cylindriconic
al to elongate conical. The apex is uninflaled to
weakly inflated in profile, the venter and dorsum
diverging gradually lowards the alveolar region. The
transverse sections are compressed (Dv: DI I.I) and
elliptical, wilh venler and dorsum having a similar
breadth.
It is difficult to observe surface features on the
rostra studied. However, some of the specimens have
two short, dorso-lateral apical grooves. In general
the apices are strongly striated, but this may be lhe
result of diagenetic effects. Lateral lines are present
as three indistinct but parallel longitudinal depress
ions, separated by a strongly developed ventro
lateral ridge, and a weaker dorso-lateral one.The
alveolus penetrates approximately one quarter of the
rostrum, and the apical line is goniolineate. Juveniles
are more acutely conical than lhe adults, but are
distinguished from co-occuring Nannobelus by lheir
compressed elliptical section.
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Dimensions:
Passalo1ewhis arr. ima

L

N.
NS
NS
NS
NS
NS
NS
NS
NS
NS

20 657
20 6511
20 660
20 661
20 662
20 665
20 667
20 668
20 669

77.7 na

96.5
69.2 na
79.)
61.3 na

57.3 juv.

411.4 ju\'.
43.6 juv.
41.6 jU\'.

54.0
69.0
SS.9
75.9
SR.2
46.H

43.9
41.6
38.9

Dv

DI

14.7
16.8
13.S
15.8
13.5
10.6
II.I
11.4
2.5

12.9
14.1
12.1
14.3
12.1
9.H
9.6

9.5
6.9

Remarks: Passaloteulhis aff. ima LANG from
Turkey resembles several other Passaloteuthis spe

cies from the Lower Plienshachian Belemnite Marls
of Charmouth in Dorset (Lang, 1928). However, the
Turkish forms are closest to the holotype of Passa
lo1eu1his ima LANG (BMNH C. 28989), which is
squat with a similar apex and groove form. Unfortu
nately, the relatively poor preservation of the speci
mens under consideration, along with their less com
pressed transverse section, does not allow more
definile assignment lo this species. P. apicicurvata as
interpreted by Lang (1928) (rather than by Schu
mann 1974. whose interpretation is wide) is similar in
the form of its cross section, but differs in being
larger. more elongate, and having an attenuated
apex. Pompeckj (1897) described fragments of rostra
which may represent pieces of this species from the
Middle Lias of North Anatolia.

Occurrence: These specimens, from Bilecik
Giiniiren (BG-A), were collected in association with
hrachiopods suggestive of an Early Pliensbachian,
jamesoni Zone age (Ager, this volume). The associa
tion of Passaloteuthis, Angeloteulhis, ? Coelo/eulhis
and Nannobelus in these beds is also consistent with
this age, as all these genera are known from the basal
Pliensbachian in Europe (Lang, 1928; Jeletzky pers.
comm. 1987). For these reasons ii is possible to
ascribe the same age lo the specimens from Sogiil.
Passaloteuthis aff. auricipitis
(Pl. 2, figs. I, 2)
all. v. • 1928 Passa/oteuthis auricipitis Lang,

p. 204, pl. XIV, fig. 2.

Material: Four fragmentary apical regions (NS 20
686,7, 90, 91) from the sandy facies, and one possible
alveolar fragment (NS 20 458) from the Rosso
Ammonitico facies, of Bilecik-Giinoren (BG-A).

Description: The four apical regions are tentative
ly compared with the species Passalo1euthis auricipitis
Lang by virtue or their overall robust fonn, and by
their attenuated, incurved apices. Attenuated and
incurved apices are common in species of Pseudoha.s
tites sensu stricto, but the robust cylindriconical form
and relatively uncompressed transverse sections of
these fragments ally them with Passaloteuthis and
particularly with P. auricipitis. The alveolar rragment
is robust with Dv 20.8 and DI 19.3. This fragment
also resembles P. ridgensis Lang, 1928 but is too
fragmentary to be certain.
Occurrence: As for Passaloteulhis art. ima.
Genus Pseudohastites Naef, 1922 sensu stricto
(= Calateuthis Nal'nyaeva, 1967, subj.,
Propassaloteuthis Riegraf, 1980, subj.,
non Pseudohastites sensu Lang, 1928)

Type species: Belemniles scabrosus Simpson,

1866, by original designation.

Diagnosis: Medium sized, elongate subcylindric
al, cylindrical or subhastate Belemnitinae. Outline
symmetrical, cylindrical to cylindriconical. Profile
asymmetrical to symmetrical, suhhastate to cylindric
al. Apex attenuated. Transverse section subquadrate
to elliptical with flallened flanks. Two short dorso
lateral grooves are restricted to the apical region.
Apical striations common. Apical line ortholineate to
goniolineale.
Range: Lower Plienshachian to lowermost Toarcian
of northwest Europe and the Soviet Union.

Pseudohastites cf. westhaiensis (Lang, 1928)
(Pl. 2, figs. 3, 4)
d. v.• 1928 Passalo1�u1his wn1haiensis Lang.
p. 202, pl. XIII, fig. 9.

Material: Two loose specimens (NS 20 703, 6)
from the Rosso Ammonitico facies, one partly com
plete specimen (NS 20 685) and live apical fragments
(NS 20 689, 92-5) from the sandy facies, of Bilecik
Giinoren (BG-A); two specimens (NS 20 438, 9)
from Sogiit (SC).
Description: None of the specimens are preserved
whole, but they probably represent medium sized, to
elongate Pseudohastites sensu stricto. The outline and
profile are cylindrical with parallel dorsum, venter
and flanks, and a short, weakly adorally divergent
apical region. The loose Giinoren specimen is more
cylindriconical, with a longer divergent apical region.

JURASSIC AND LOWER CRETACEOUS BELEMN/TES

The apex is acute in profile and outline. The trans
verse sections are notably compressed (Dv:DI 1.2) in
all specimens, and elliptical with flattened flanks.
In common with all the Turkish Lower Jurassic
belemnites, surface features are not well preserved.
However, two very short dorso-lateral apical grooves
are present in the largest specimen. Lateral lines on
this specimen are represented by three indistinct
longitudinal depressions, comprising a narrow dorso
lateral depression, separated from two weaker, more
ventro-lateral examples by a dorso-lateral ridge. A
weak ventro-lateral ridge separates the last named
depressions.
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developed lateral lines. The type species of Pseudo
hastites is Belemnites scabrosus (see above), the type
specimen of which (WM. 976) is closely allied to
Passaloteuthis, possessing clear apical grooves
(Doyle, in press). In view of this, the late Jeletzky
had planned rename this !axon in a major revision of
the belemnites of the English Lower Pliensbachian.
(See also Schwegler 1962b, p. 155). However, be
cause of the fragmentary nature of the present mate
rial, a new name is not introduced here.

Range: Pliensbachian-lowermost Toarcian of

Europe.

Dimensions:
Pstudohastit� d. wathairnsi.s

"Pseudohastites" misu Lang ? sp. ind.
(Pl. 2, figs. 5-7)

N.

L

Dv

DI

NS 20 685
NS 20 703

63.6
65.4

11.0
13.S

9.S'
12.0+

• Al frae1urcd end.
+ Al prn1oconch.

Remarks: The best preserved specimen closely
resembles the holotype of Passaloteuthis westhaie11Sis

Lang (BMNH C.28894) from the Belemnite Marls of
Charmouth in Dorset (Lang, 1928). Both specimens
share compressed, cylindrical rostra with short apical
regions and acute apices. However, as none of the
specimens from Turkey are complete, they cannot be
definitely assigned to this species. In addition,
although included in the description, the largest and
loose specimen from Giintiren is slightly more robust
and might be more properly assigned to Pseudohas
tites e/ongata (Miller) (see Lang, 1928, p. 201).
Pseudohastites cf. westhaie11Sis Lang is disting
uished from Passaloteuthi.s aff. ima Lang by its more
cylindrical, elongate rostrum and compressed trans
verse section. It is distinguished from the fragments
of "Pseudohastites" Naef sensu Lang which have a
quadrate transverse section and are representative of
the slender "spicular" belemnites characteristic of
this genus (e.g. Belemnites junceus Phillips, 1867).

Occurrence: As for Passa/oteuthi.s aff. ima.
Genus "Pseudohastltes" sensu Lang, 1928

Material: Seven fragments (two alveolar, NS 20
590, 2; four stems, NS 20 445, 86, 91, 93 and one

apical, NS 20 485) from the Rosso Ammonitico facies
of Bilecik-Giintiren (BG-A); one fragment (NS 20
674) from lznik (I-DER).

Description: The specimens are very poorly pre
served, but all bear points of resemblance to
"Pseudohastites" sensu Lang. Although lacking most
of their length, the fragments are considered to be
from elongate cylindrical or cylindriconical rostra,
with acute apices and inflated alveolar regions. Pro
file and outline of fragments are similar, being. cylin
drical in form and symmetrical. Their transverse
sections are compressed (Dv:DI 1.2) and elliptical (in
the alveolar region), becoming subquadrate with flat,
parallel flanks. The apex is missing from all the
fragments. Lateral lines are present, and these cor
respond to Lang's "Pseudohastites" in having three
closely parallel and narrow depresssions separated by
corresponding ridges.
Dimensions:
"! Pstudohastilts sensu Lang sp. ind.
N.

NS 20 590
NS 20 592
NS 20 593

L

Dv

DI

1.S

6.S
6.6
6.1

7.8
7.7

non Naef, 1922 gen. nov.

Remarks: Lang (1928, p. 211) employed the
nominal genus Pseudohastites Naef for elongate slen
der, subhastate to cylindrical belemnites of the group
of Belemnites junceus Phillips. These belemnites are
broadly devoid of apical grooves but possess well

Remarks: The specimens are all too poorly pre
served to allow specific comparison, but the features
that are preserved indicate their generic affinity.
Occurrence: As for Passaloteuthis aff. ima Lang.
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Genus Angeloteuthis Lang, 1928

Dimensions:
AngtlOltUJhU cf. raphatl

Type species: Angeloteuthis gabriel Lang, 1928, by

original designation.

Diagnosis: Small, cylindrical to weakly cylindrico
nical Belemnitinae. Outline symmetrical, cylindrical
to cylindriconical in more inflated forms. Apex
obtuse. Transverse sections compressed to very com
pressed, generally with very Hat, parallel Hanks pro
ducing a quadrate form.
There are two dorso-lateral grooves confined to
the apex. The apical line is goniolineate. The phrag
mocone penetrates one hair to a quarter to the
rostrum.
Range: Lower Pliensbachian or Europe.
Remarks: This genus is in need or revision, and no
rurther remarks can be made about it at this time.

N.

L

NS 20 428
NS 20 429
NS 20 430

50.2
27.5
43.8

36.S

21.2
34.5

Dv

DI

10.8
8.1
10.3

8.7
6.7
8.4

Remarks: These specimens display the compress
ed cylindrical rorm typical of Angeloteuthis Lang.
The specimens most closely resemble the elongate A.
raphae/ Lang, rather than squat, inflated forms such
A. michae/ Lang and A. uriel Lang.
Age: As for Passaloteuthis aff. ima Lang.
Genus Coeloteuthis Lissajous, 1906
( = Clastoteulhis Lang, 1928, subj.)
Type species: Be/emnites excavata Phillips, 1866,

by original designation.
Angeloleuthis cf. raphael Lang, 1928
(Pl. 2, figs. 8-10)
er.

v. •

192K A11gelmtU1his raphae/ Lang.
p. 2011. pl. XV, fig. 9-IO.

Mmerial: Three specimens (NS 20 428-30) from
the Rosso Ammonitico facies of Bilecik-Giinoren
(BG-A).
Description: Small, stout, cylindrical Ange
loteuthis, with a total length or approximately four

and a half times Dv. The outline is symmetrical and
cylindrical, the Hanks only weakly to moderately
diverging from the apex, becoming parallel in the
stem. The apex is acute in both views. The profile is
symmetrical to asymmetrical with an uninflated ven
ter, and is cylindrical. Venter and dorsum diverge
adorally only in the apical region, becoming parallel
in the stem and alveolar part. The transverse sections
are quadrate with flattened Hanks (Dv:DI 1.2), ven
ter, and dorsum. However, the venter is slightly
broader than the dorsum.
These specimens have linle surface detail pre
served, and show little sign or apical grooves.
However, a single specimen has faint indications of
lateral lines on its flanks, comprising two sub-parallel
narrow depressions separated by a weak ridge or
"weal". The alveolus penetrates a quarter of the
rostrum. The single juvenile specimen is essentially
similar to the adult, although it has an abnormally
inflated apex.

Diagnosis: Small, robust, conical to cylindriconic
al Belemnitinae. Outline and profile symmetrical,
conical to cylindriconical. Apex acute to obtuse,
sometimes recurved. Transverse sections robust, sub
circular to subquadrate. Apical grooves absent,
although dorso-lateral line may extend to apex.
Lateral lines consist of a deep dorso-lateral line and a
more shallow ventro-lateral line. Apical line cyrto
lineate. Phragmocone penetrates three quarters to
fourth fifths of the rostrum.
Range: Sinemurian and Lower Pliensbachian of
Europe. The genus Clastoteuthis Lang has also been
extensively recorded from the Upper Pliensbachian
and Toarcian of the Soviet Union (Saks & Nal
'nyaeva, 1970), but it is probable that these Russian
species represent a new, endemic, genus (Jeletzky
pers. comm., 1987).
Remarks: The nominal genus Clastoteuthis Lang,
1928 (type species Clastoteuthis abrupta Lang 1928,
by original designation) is here treated as a junior
subjective synonym of Coeloteuthis Lissajous follow
ing Bairstrow (1950).
Coeloteuthis ? sp. ind.
(Pl. 2, figs. 11-12)

Material: One juvenile (NS 20 455), one patholo
gical specimen (NS 20 456) and one apical fragment
(NS 20 457) from the Rosso Ammonitico facies, and
one apical fragment (NS 20 721) from the sandy
facies of Bilecik-Giinoren (BG-A).

JURASSIC AND LOWER CRETACEOUS BELEMN/TES

Descriplion: The specimens are small (L 23-28
mm), and are probably juvenile. The outline of the
non-pathological specimen is bullet-like, symmetrical
and conical with curving flanks. The apex is mod
erately acute. Its profile is symmetrical and conical,
but with a slightly recurved appearence. The trans
verse section of this specimen is only weakly com
pressed, and rounded subquadrate, with rounded
venter and dorsum.
The apex bears no true grooves. although the
dorso-lateral line on each flank is reasonably incised
and extends almost to the apex. A second, shallow
lateral line is situated in a ventro-lateral position.
The phragmocone penetrates one half of the ros
trum.
Dimensions:
? C/astotewhis sp. ind.

N.

L

NS 20 455
NS 20 456"

28.2
23.2

19.6
21.3

Dv

DI

H.8

8.6
K.7

H.I

Remarks: Although possessing a robust conical
form, these specimens are only very tenlatively
assigned lo Coeloteuthis because of their juvenile.
and distorted, nature. Adult Coelotew/1i., arc more
robust and conical with a greater penetration of the
phragmocone (Lang, 1928).
Occurrence: As for Passaloteuthis af[. ima Lang.

Genus Nannobelus Pavlow, 1913
(= Prototeuthis Lemoine, 1915, obj.)
Type species: Belemnites acutus Miller, 1826, by
subseguenl designation of Stolley ( 1919).

Remarks: This genus is characterized by its small
conical form and featureless apex. However. species
of this genus can be confused with juvenile members
of other belemnitid genera (e. g. Passaloteuthis),
although the absence of grooves in Nannobelus belies
its true affinity.
Nannobelus acutus (Miller, 1826)
(Pl. 2, figs. 13-15; Pl. 3, figs. I, 2)
'1826 Bt/emni1e., acutus Miller, p. 6(1, pl. VIII, fig. 9.
1842 Bel,mnilts acutus Miller; d"Orbigny, p. 94, pl. IX,
fig. 8-12.
1866 Bet,mnitesacutus Miller; Phillips, p. 33, pl. I, fig. I.
1912 B,t,mnites acutus Miller; Werner, p. l 08. pl. X, fig.
I (lull synonymy(.
1962 Be/emnilts acutus Miller; Schwegler, p. 11, teKl-fig.
8.
?1977 Nannobelus ex gr. acutus (Miller); Stoyanova
Vergilova, p. 179, pl. I, fig. I.
1980 Nannobe/us acutus (Miller); Riegral, p. 142.

Type specimen: The original of Miller (1826) pl.
VIII, fig. 9, (no locality strata given) . This specimen
was reported lost by Phillips (1866), and a neotype
should necessarily be selected.
Material: Nine almost complete (NS 20 451-4,
526, 47, 682-4) and thirteen fragmentary specimens
(NS 20 446, 7, 488, 501-8. 12. 13) from the Rosso
Ammonitico facies, and three specimens (NS 20
515-7) from the sandy facies, of Bilecik-Giinoren
(BG-A).
Description: Small, conical Namwbelus with a
total length of approximately 4-4.5 times Dv. The
profile is symmetrical to almost symmetrical, and
cylindriconical to conical. The outline is similar but
always symmetrical. The transverse sections are sub
quadrate (Dv:DI I.I) in the stem, becoming more
inflated and rounded in the alveolar region.
The apex lacks grooves, although there are striae
that resemble incipient grooves. All the specimens
are too poorly preserved to allow lateral lines to be
distinguished. The phragmocone penetrates one
third to a half of the rostrum.
Dimensions:

Diagnosis: Small, conical Belemnilinae. Outline

(and profile generally), symmetrical and conical to
cylindrical in some cases. Apex acute. Transverse
sections subquadrate to pyriform. Apex generally
smooth, although apical striae are sometimes pre
sent. Apical line ortholineate. Phragmocone pene
trates one quarter to one third of the rostrum.
Lateral lines consist of two subparallel faint depress
ions on each flank.

Range: Lower Sinemurian to Lower Pliens

bachian of Europe. East Greenland, and Toarcian of
the U.S.S.R.; these forms are endemic 10 Siberia and
probably represent a new genus.
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Nannobelus acutus

N.

L

NS 20 451
NS 20 452'
NS 20 453
NS 20 454
NS 20 516
NS 20 W4
NS 20 682
NS 20 683

49.3
33.0
37.7
39.5
34.0
31.0
53.5
45.8

" Pa1hologic:al.

28.2
23.3
26.3
30.8
25.2
21.2
31.4
30.0

Dv

DI

9.4
8.5
9.3
9.4
9.1
8.0
10.2
9.4

8.7
7.8
8.9
8.8
8.2

1.S

9.6
9.1
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Remarks: These specimens are typical of N. acu
tus (Miller), and are distinguished from juveniles of
Passaloteu1his aff. ima Lang which are slightly more

elongated and more compressed. Some specimens
may only be tentatively assigned to this species,
however, as although conical, they possess distinct
apical grooves. Such specimens may actually repre
sent a species of Passaloteulhis.

Occurrence: Nannobelus is not known to occur
with Coeloteuthis, Angeloteuthis and "Pseudohas
tites" in Dorset, but examples of Early Pliensbachian
age have been recorded elsewhere in Europe
(Stoyanova-Vergilova, 1977), although Nannobelus
acutus is known to have a range of Hettangian
lopmosl Sinemurian Riegraf, 1980).
Suborder Belemnopseina Jeletzky, 1965
Family Belemnopseidae Naef, 1922
Genus Belemnopsis Bayle, 1878
Type species: Belemnites sulcatus Miller, 1826, by
subsequent designation of Douville ( 1879).
Diagnosis: Small to large sized, hastate, cylindric
al lo cylindriconical Belemnopseidae. Outline has
late to cylindriconical and symmetrical. Apex acute.
Profile symmetrical to asymmetrical cylindrical or
cylindriconical to haslale. Venter generally unin
flated. Transverse sections are commonly depressed
and elliptical (mainly in Middle Jurassic forms). to
circular or elliptical (in later forms). A broad, ventral
groove is developed, usually extending from the
alveolar region lo the apical region, often as far as
the apex itself. Lateral lines consist of Doppellinien
with adoral flattening lo a greater or lesser degree.
Apical line orlholineale. The phragmocone pene
trates generally one fifth of !he rostrum.
Range: Bajocian lo Oxfordian of European
Tethys; Bajocian lo Hauterivian of Tethyan regions,
including the Southern Hemisphere (see Stevens,
1965).
Belemnopsis depres.u (Quensledr. 1848)
(Pl. 3, figs. 5-6)
•1848 Belemniles semihaslalu.s depressw Qucnstcdl, p.
439, pl. 29, fig. 12-19.
1858 Be/emnitts calloviensis Oppel, p. 546.
1875 Be/emnires ca/loviensis Oppel; Waagen, p. 14, pl. 2.
fig. 4.
1980 Belemnopsis (Belemnopsis) depressa (Ouenstedt);
Riegral p. 199, pl. 3, fig. 27, 28. text-fig. 184,
185 (Full synonymy list(.

Type specimen: Neotype (GPIT 1532/ 27),
Ornatenthon, Middle Callovian. Wurlemberg (Rieg
raf 1980).

Material: Three almost complete specimens (NS
20 530-2), and numerous fragments from the volca
niclastic sediments of Kabalar (Mudurnu) (MK 5-6).
Several fragments from Akta§-Gol�uk (Agl).
Description: Medium sized, moderately slender
Belemnopsis with a total length of approximately six

times Dv max. The outline is symmetrical and hastate
with DI max at the midpoint of the rostrum. The apex
is acute. The profile is symmetrical or almost sym
metrical and weakly subhastate to almost cylindrical,
with Dv max al !he mid-point of the rostrum. Venter
and dorsum are uninflated, the apex being acute in
profile. The transverse sections are depressed (Dv:DI
0.8), and elliptical in the stem region, becoming more
compressed and subquadrate in the alveolar part.
The preservation of these specimens is such that
the form of the ventral alveolar groove is difficult to
determine. However, it is basically incised in !he
alveolar region. shallowing adapically, slopping short
of the apex by approximately 10 mm. The surface of
the roslra is too poorly preserved to be able to
discern lateral lines. Although the alveolar region is
missing in these specimens. the phragmocone pene
trates an estimated one fifth of the rostrum.

Dime11siorrs:
Brlrmnopsis J,.p,e.t.1:a

N.

I.

NS 20 5311
NS 20 m
NS 2U 532

6K.6 na

.5N.H na

O"max

Dlm,1x

JO.I

11.7
10.8
12.0

9.9
9.11

Remarks. These specimens approach closely the
species Belemnopsis depressa ( = cal/oviensis of au
thors) in the elongate and slender form of their
rostra. Although the position of maximum inflation
(Dv max) in the Turkish specimens is somewhat
anterior of !hose seen in other specimens (see Rieg
raf, 1980), its hastale form corresponds well with this
species. Belemnopsis beyrichi (Oppel) and B. bessina
(d'Orbigny) are more depressed and cylindrical in
outline than B. depressa.
Occurrence. Swabian Jura (SW Germany); Callo
vian (cal/oviense Zone to, at most, corona/um Zone).
By influence the Turkish specimens are considered to
be Callovian in age.
Belemnopsis aff. subhastata inrormis Riegraf, 1980
(Pl. 3, figs. 3, 4)
1980

Btltmnopsis (Btltmnopsi.t) .r.ubha.uata informis

Riegral. p. 197, pl. 3. fig. 26. text-fig. 183

JURASSIC ANll LOWER CRETACEOUS BELEMN/TES
Material: One almost complete specimen (NS 20
463), and three fragments (NS 20 536, 7, 754) from
the volcanoclastic deposits of Kabalar (Mudurnu)
(MK 5-6). One specimen (NS 20 423) from Akta§
Gol,;uk (Ag!).
Description: The specimens are mostly fragmen
tary, but the one almost complete specimen is a
large, robust Belemnopsis with a total length of
approximately four times Dv max. The outline is
symmetrical and subhastate, with DI max in the
apical third or the rostrum. The apex is moderate
acute. The profile is weakly subhastate to cylindrical,
with the dorsum being slightly inflated at Dv max.
The transverse sections are depressed throughout
(Dv:DI 0.9), although elliptical in the stem and apex,
becoming quadrale in the alveolar region. The ven
tral groove is broad and relatively shallow, although
incised towards the alveolar end. The groove stops
shon of the apex by an estimated 20-30 mm. Surface
erosion does not allow investigation of lateral lines.
Neither the apex nor the alveolar region are pre
served.
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length of approximately ten times Dv max. In outline
it is symmetrical (although distoned) and very weak
ly subhastate, with only slight inflation of the flanks
in the stem region or the rostrum. In profile, it has a
similar form, and the apices of both views are acute.
Transverse sections are weakly depressed (Dv:DI
0.95) and subquadrate for the length of the rostrum.
The ventral groove is wide in proponion to the width
of the rostrum, and is present for most of the length
of the rostrum. The groove is only faintly present in
the posterior 10 mm or the apical region. Lateral
lines are barely discernible and appear as relatively
incised Doppellinien.
Dimensions:
Belmrn.opsis sp. nov?

N.

L

Dvmax

Olma,;

NS 20 542
NS 20 543

71.2
57.5

6.4

6.7

Dimensions:
Brlemnopsis

N.
NS 20 463

L

82.8 na

arr. subhastatus informis
Dvmax

Dlmax

19.5

22.2

Remarks: These specimens are similar in form to
the preceding specimens of Belemnopsis depressa
(Quenstedt), in possessing similar transverse sections
and outline/profile. However, the large size of the
specimen, considered with its broader groove, that it
is distinct from B. depressa. This specimen does
approach in form and dimensions Riegrafs Belem
nopsis subhastata informis, but because of its frag
mentary nature, it cannot be assigned with cenainty
to this subspecies.
Age: Riegraf (1980) has recorded B. subhastata
informis only from the Lower Callovian (ma
crocephalus Zone) of the Swabian Alps of Germany.

The Turkish specimens are therefore considered to
be of Callovian age.
Belemnopsis sp. nov.?
(Pl. 3, fig. 7)
Material: Two almost complete specimens (NS 20
542, 3) from Acta§-�amtur (A� 69).

Description: A (probably) juvenile specimen of a
small, elongate slender Belemnopsis with a total

Remarks: The slender, almost needle-like form of
this species is unlike any European Belemnopsis.
Some juveniles of Belemnopsis bessina and its allies
have a similar width and slender form, but are much
more depressed than this specimen. These specimens
might conceivably represent a new species, but it is
too poorly preserved for funher comment.
Age: In Europe Belemnopsis ranges from the
Bajocian lo the Oxfordian. A probable Callovian age
is ascribed to the Turkish specimens given its occurr
ence with B. aff. subhastata informis and B. depressa.

? Belemnopsis sp. ind.
(Pl. 3, fig. 8)
Material: One almost complete specimen (NS 20
529) from Nallihan (NALL! 30).
Description: Middle sized, slender guard with an
estimated total length of about nine times the Dv
max. Although distoned the outline is symmetrical
and hastate with the maximum transverse inflation
slightly posterior. Anterior of the position of Dv max
the flanks slightly converge. Posterior to Dv max the
flanks converge towards a probably acute apex. The
profile is symmetrical and very slightly hastate, not so
marked as in the outline. The transverse sections of
stem and apical region are depressed; that of the
alveolar region is almost circular. A median ventral
groove extends from the alveolus to the apical re-
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Dimensions:

gion. It is relatively broad and shallows towards the
posterior end. The preservation or this specimen is
poor and it is impossible to see lateral lines.

Remarks: The preservation or this species does
not allow detailed comparison, and although it is
somewhat similar in outline to B. bessina (d"Orbigny)
from the Bathonian-Callovian or Europe, ii is dis
tinguished by "its" transverse sections.
Occurrence: This specimen was collected from
levels in which were found other fossils. such as
Saccocoma sp., or Tithonian age.

Ge11us Hibolithes Montfort, 1808
(= Pseudohibolites Bliithgen, 1936. subj.)

Diagnosis: See Swinnerton 1954, p. xxxix;
Stevens 1965, p. 59; Doyle & Kelly 1988, p. 19.
Type species: Hibolilhes has/atus Montfort, 1808,

by mon otypy.

Hibolilhes jaculoides Swinnerton, 1937
(Pl. 4, figs. I, 2)
IK92 Hc·lc•1trni1es jaculum Swinnl'rlon; Pavlow. p 257-260. pl.
VII. fig. 2-3.
•t9J7 Hilmliles jarnloitlts Swinncrlon, p. XXV.
v.1952 Hibo/ii,s jaculoid,s Swinncrton. p. 54, pl. 14. fig. 17. 18.
197K Hibolitrs jaculoides Swinnerton; Muttcrlosc. p. 99. pl. 4.
fig. 1-3; pl. S. fig. 4; pl. 6, fig. I. (Full synonymy(.
v.19KK Hibolithes jamloid,., Swinncrton, Doyle & Kelly. p.19. pl.
I. fig. II-IS; pl. 2. fig. 8, 9.

Type specimen: Holotype (BMNH C.42313) bed
C7, Hauterivian, Speeton Clay, Yorkshire.
Material: One almost complete specimen (NS 20
718), parlially enclosed in the matrix and many
fragments from Kinik (Bilecik) (Bi-K 39), two almost
complete (NS 20 715, 6) and one fragmentary (NS 20
697) specimens from Kabalar (Mudurnu) (MK 39-40,
MK 50). All specimens lack the alveolar region.
Description: Medium sized rostrum with a total
length or 7.5-8.5 times the maximum diameter (Dv
max). The profile is symmetrical and hastate. The
outline is symmetrical and hastate with its maximum
diameter (Dv max) about 25 mm from the apex. In
transverse section, the stem and apical region are
slightly depressed, being subcircular in the apical
region and slightly elliptical in the stem. Double
lateral lines (Doppellinien) are present on the nanks.
The alveolar region is missing in all the specimens.

HibolilheJ jaculoides
N.

L

NS 20 715
NS 20 716
NS 20 718

71.2
74.8 na
73.8

X

26.0
21.0
25.0

DvmaJI

Dbruu1

H.2
10.1

8.7
I0.7

Remarks: Swinnenon ( 1952) suggested that this
species has a wide variability. The most variable
characters are the position of the maximum innation
and the degree of innation, resulting in a greater or
less degree of hastation. Swinnenon (1952, p. 56) in
consequence erected several varieties of H. jacu
loides, e.g. var. styliros/ris for slim spindle-shaped
forms with very acute apices and var. torpedinus for
stout clavate forms with obtuse apices. In addition,
transverse sections of the rostra range from subcircu
lar to clearly depressed. For the latter Swinnerton
(1952) gave the name var. depressirostris. However,
although slightly depressed, most Turkish specimens
here described do not fall within this extreme.
However, the specimen coming from MK 50 does
exhibit an overall depressed rostrum.
Occurrence; This species is recorded from the
Valanginian-?Barremian of northwest Europe, Euro
pean Russia and South America (Stevens, 1%5;
Mutterlose, 1978, 1990) and in the Valanginian
Hauterivian of Kongsoya (Kong Karls Land, Sval
bard; Doyle & Kelly, 1988). The present specimens
were collected immediately above (about 10 m) the F
Zone (Tinti11opsel/a Zone) of the Valanginian, that is
well below the G/oburigerina holerivica Zone of the
Upper Hauterivian (Altiner & Ozkan, this volume).
This is consistent with the known stratigraphic range
of this species.

Hibolithes cf. savornini Nicolai, 1950
(Pl. 4, fig. 3)
d. • 1950 Hibo/ii,s savomini Nicolai, p. 36, pl. VI, fig. 7,8.

Material: One incomplete specimen (NS 20 6%)
coming from Kinik (Bilecik) (Bi-K 54). Only the
apical region is preserved.
Description: Medium sized, moderately slender
rostrum. The outline and profile of the specimen are
symmetrical and conical. The venter is a little more
na11ened than the dorsum, and thus the transverse
section is depressed (Dv/DI 0.8). The ventral groove
is weak, but we can see only its distal part. The apex
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seems lo be mucronale. The poor preservation does
not permit study of the lateral lines.
Remarks: This specimen can be compared with
that described and figured by Nicolai (1950) as
Hibolites savornini from Madagascar. Our specimen
has the same general aspect and transverse sections,
although it lacks the stem and the alveolar region. II
is also similar to the incomplete specimen figured, by
Nicolai (1950) in Pl. VI, fig. 6, and named Hibolites
cf. flemingi Spath. However the description is poor
and the figure shows only one side of the rostrum;
thus it is not possible to directly compare the two
specimens.
Occurrence: Hibolithes sal'Ornini is recorded in
the Kimmeridgian-Tithonian from NW of Ankilizato
and W of Antsakamahale (Madagascar) (Nicolai,
1950).

Genus Neohibolites Stolley, 1911
Type species. Belemnites ewaldi v. Strombeck,
1861, by subsequent designation of Gorn (1968, p.
383).
Diagnosis: See Stolley (1911, p. 174), Swinnerton
(1955, p. XXIX), Spaeth (1971, P. 56).

Neohibolites ewaldi (v. Strombeck, 1861)
(Pl. 4, figs. 4, 5)
1847 Belemnitts semicana/iculatus Blainville; d"Orbigny, p. 23.
pl. IX, fig. 7-8.
'1861 Be/emnites Ewa/di v. Strombeck, p. 34.
1911 Neohilw/ir,s clava Slolley, p. 37, pl. I, fig. 21; pl. 11, fig.
1-12.
1911 Neohibolites inf/w,s Stolley, p. 42, pl. I, fig. 30; pl. 11, fig.
13-26.
v.19S5 Neohibolir,s ewaldi (v. Strombeck); Swinnerton, p. 64, pl.
XVI, fig. 8-26, pl. XVII, fig. 1-14.
v.1987 Neohibo/ir,s ewaldi (v. Strombeck); Doyle, p. 312, pl. 43,
fig. 1-S.

Type specimen: Lectotype (designated by Swin
nerton 1955, p. 65), the original of d'Orbigny (1847,
pl. IX, fig. 7), Aptian, southern France.
Material: One fragmentary (NS 20 601) and two
well preserved (NS 20 714, 546) specimens from
Nallihan (NALLI 7, 13); one rostrum partially en
closed in the matrix (NS 20 599) collected at Kabalar
(Mudurnu) (Mk 45).
Description: Medium sized rostrum with a total
length of 8-9 times the maximum diameter. The
maximum inflation is situated at the adoral most part
of the apical region (about 2/3 of the total length).
Outline and profile are similar, symmetrical, hastate

or subhastate. The apex is characterized by an acute
angle of 20°-26°. The transverse sections of the stem
and apical regions are circular, that of the alveolar
region is subquadrate. Two lateral lines (Doppelli
nien) are visible along the total length of the rostrum
in the young forms. A short and clear ventral alveolar
groove is visible. The apical line is central and
ortholineate.

Neohibolites ewaldi

N.

L

NS 20 546
NS 20 599
NS 20 714

46.8
47.0
46.3

X
16.0
16.4
17.0

DvmH

Dlmax

6.4

6.K

6.7

7.3

Remarks: These Turkish forms are closest to the
lectotype of Neohibolites ewaldi designated by Swin
nerton (1955). The two well preserved specimens, as
almost all the forms of this group, lack the alveolar
region. The only other form similar lo this species is
N. minimus (Miller) from which it differs by its larger
dimensions and in being more hastale.
Occurrence: This species is recorded from South
ern France (Aptian), Germany (Aptian), Southern
Mozambique (Rio Maputo section near Catuane;
Upper Aptian); Speeton Clay (Speeton, Yorkshire,
Lower Aplian), Sutterby Marl (Lincolnshire, Lower
Aptian) and Hythe Beds (Kent, Aptian) (Swinner
ton, 1936-1955; Doyle, 1987a).

Neohibolites sp. ind.
(Pl. 4, fig. 6)
Material: Two incomplete specimens (NS 20 301,
598) from Nallihan (NALLI 18, 6).
Description: Elongate rostrum, its length 8 times
the maximum diameter. The outline is symmetrical
and slightly hastate; after a slight narrowing at the
alveolar region the flanks enlarge slowly till the point
of the maximum inflation (adoral most part of the
apical region) and then converge quickly to the apex.
The profile is slightly asymmetrical because the ven
ter is weakly curved for its total length while the
dorsum is straight. The transverse sections of the
stem and apical regions are circular. Very weak
lateral lines in the form of Doppellinien are visible on
the flanks.
Remarks: Unfortunately the poor preservation of
this specimen does not allow us to go beyond generic
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attribution. However, this form does possess some
characteristics, such as dimensions and general mor
phology, which are close to the species N. spica/us
Swinnerton.

Occurrence: Probably Lower Aptian. N. spicatus
is known from the Lower Aptian Sutterby Marl,
Sutterby, Lincolnshire.
Genus Parahibolites Stolley, 1919
Type species. Neohibolites duvalaeformis Stolley,

I 911. by original designation.

Diagnosis: See Doyle 1985, p. 24.

Parahibolites sp. nov. ?
(Pl. 4, Fig. 7)

Ma1erial: One rostrum (NS 20 700) and one
fragment (NS 20 701) from Nallihan (NALL! 13).
Descrip1ion: The complete specimen consists of
an elongate slender Parahiboli1es. The outline is

cylindrical to weakly subhastate with weak diverg
ence of the flanks, and the profile is broadly similar.
The apex is acute. Transverse sections are weakly
compressed (Dv:DI 1.08) and elliptical. The small
fragment displays a well developed ventral alveolar
groove which is poorly preserved in the complete
specimen but which extends adapically for approx
imately one third of the rostrum. Flattened areas on
the flanks correspond lo lateral lines, which are
otherwise poorly preserved.

Dimemions:
Porahibolitrs sp. nov. '!
N.

L

NS 20 700

58.0

47.0'

Dv

DI

6.7'

6.2

• Estimalcd.

Remarks: These specimens are assigned to Para
hiboliles because of their short alveolar groove, cou

pled with their shape, small size and compressed
section. The type species P. duvalaeformis is more
hastate in outline, but the present specimens resem
ble P. blanfordi (Spengler) and P. fibula (Forbes) in
the general form of the rostrum. However, they are
more slender and concievably represent a new spe
cies of this genus.

Occurrence: Parahibolites is known from • the
Albian-Cenomanian of southern Europe and Gond
wana. Stevens (1973b) does note the presence of the
group Mesohibolites-Parahibolites in the Aptian of
Turkey, but no further data are available.
Family Duvaliidae Pavlow, 1913
Genus Duvalia Bayle, 1878
Type species: Belemniles dilatalus Blainville, 1827
by subsequent designation (Douville, 1879). Naef
(1922) and Combemorel (1973) suggested that Be
/emnites /a/us Blainville, 1827 was more typical, but
this is invalid as discussed by Stoyanova-Vergilova
(1965).
Diagnosis: More or less compressed, medium to
large sized rostra with a dorsal alveolar groove. The
outline is asymmetrical; the ventral surface is more
convex than the dorsal surface. The profile is sym
metrical and hastate. Two elongate lateral lines
(Doppellinien) are present on each lateral surfaces.
Range: Very common in the Tithonian-Aptian.
Very rare in the Middle Jurassic; the only recorded
forms are D. dispulabilis from the Lower Callovian
Bathonian of Poland (Pugaczewska, 1961) and D.
rhopaliformis from the Bathonian of Madagascar
(Combemorel, 1989). Rare in the Oxfordian
Kimmeridgian.
Duvalia lata (Blainville, 1827)
(Pl. 4, fig. 8)
'1827
Be/emniles /atu., Blainville, p. 121, pl. S, fig. 10.
1829
Be/emnii,s convexus Raspail, p. 42, pl. 7, fig. S7.
pars 1840-41 Belen111i1es latt,_, Blainville; d'Orbigny, p. 48, pl. 4,
fig. 4-8, non fig. 1-3.
pars 1841
Belemniles latus Blainville; Duval-Jouve, p. 61, pl.
6, fig. 2, 3. S. 6 no11 fig. I, 4, 7-11.
1878
Duvalw /ata (Blainville); Bayle, pl. XXXI, fig. J.8.
1902
Du,•alia lata var. co,utricta Uhlig, p. 19, pl. I, fig. 4.
1907
Du11alia Iola var. u11gita11a Pervinquiere, p. 40S,
fig. 157.
1965
Duva/ia lata (Blainvillc); Stoyanova-Vergilova, p.
184, pl. I, fig. 1-3.
1965
Duvalia lata constricta Uhlig, 1902; Stoyanova
Vergilova, p. 185, pl. VIII, fig. J.4.
1970
Duvalia Iota /ata (Blainville); Stoyanova-Vergilova
p. SI, pl. XXVI, fig. 1-3, pl. XXXII, fig. 19.
1970
Duva/ia lata constricta Uhlig, 1902; Stoyanova•
Vergilova. p. 52, pl. XXVI, fig. 4-5.

Type specimen: Combemorel (1973) pointed out
that the type-specimen of Belemnites /atus Blainville
(1827, pl. 5 fig. 10) is a deformed guard in which the
groove is abnormally short. He considers that this
species is much better defined by Duval-Jouve (1841,
pl. 6, fig. 2. 3, 5. 6).
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Malerial: One well-preserved guard (NS 20 300)
rrom Akta� <;:amtur (A<;: 02).
Description: Medium sized, weakly compressed
rostrum (Dv max: DI max 1.14) with a total length or
4.2 times the Dv max. The profile is asymmetrical,
with the dorsum almost straight for its length while
the venter is strongly convex. The outline is symmet
rical and hastate. Dorsum and venter are parallel in
the alveolar region. The alveolar region in this speci
men is attenuated with the minimum diameter 57 mm
rrom the apex, diverging adorally rrom this point.
The transverse section is elliptical in the alveolar
region, its dorso-ventral diameter increasing adapi
cally. A long, deep groove is present on the dorsum
extending adapically from the alveolar region and
ending 15 mm from the apex. It is delimited by two
slight but clear depressions corresponding to lateral
lines. The alveolus penetrates up to one third of the
rostrum and is excentric towards the dorsum.
Dimensions:
Du.valia lata
N.

L

Dvmax

Dlmax

le

Id

X

NS 20 JOO

113.0

20.1

17.7

1.14

4.12

26.0

Remarks: This specimen, because of its character
istic alveolar constriction. can be favourably com
pared with the subspecies Duvalia la1a co1rstricta
(Uhlig, 1902). Stoyanova-Vergilova (1965) arfirmed
the necessity to maintain this subspecies together
with the other ones including D. /ata /ata (ventral and
dorsal sides almost parallel) and D. fata zeugitana
(intermediate form with a regular curvature of the
venter for the total length of rostrum). However,
Combemorel (1973) recognized a continuous mor
phological range from a single outcrop, which started
with forms having dorsal and ventral surfaces parallel
(as in D. fata lata), passing through intermediate
forms (D. lata zeugitana) and ending with D. lata
conslricta. So we prerer to consider the three subspe
cies as forms fulling in the normal specific variability
of D. lata.
Occurrence: This species is common in the Berria
sian-lower Upper Valanginian of south eastern
France. It is also recorded in the Tithonian, Berria
sian and Valanginian of the Swiss Alps, Algeria,
Tunisia, Silesia, Madagascar and in the Valanginian
or Bulgaria (Stoyanova-Vergilova, 1965; Com
bemorel, 1973). In Turkey the Duvalia /ata bearing
bed has been ascribed to the Zone D ( Calpionellopsis
Zone) and in particular to the Subzone D3. The
lower and upper limits of this subzone are respective-

ly characterized by the first Lorenziella hungarica
and Calpionellites darderi. The Subzone D3 has a
latest Barremian-earliest Valanginian range (Altiner
and Ozkan, this volume).

Duvalia tithonica (Oppel, 1865)
• 1865 Belemnires 1i1honicus Oppel, p. 545.
v. non 1868 Be/emnires 1i1honicus Oppel; Ziuel, p. 37, pl. I, r.g.
12, 13.
v. non 1870 Belemnires tithonicus Oppel; Zillel, p. 29, pl. 25, r.g.
7.
v. 1870 8e/em11ires tithonicus Oppel; Ziuel, pl. 25, fig. 6.
v. non 1875 Btlrmnitts lithonicus Oppel; Pillel and Frommentel,
p. 124. pl. 14. r.g. I, 2.
1868-76 Belemnires tithonicus Oppel; Gemmellaro, p. 20, pl.
3. r.g. 6. 7.
1880 Belemnires 1i1honicus Oppel; Favre, p. 19, pl. I, r.g.
18. 19.
non 1885 Btlem11itt.J tithonicus Oppel; Nicolis and Parona, p.
64. pl. 4. fig. 5.
v. non 1897 Duva/ill rithonica (Oppel); Roman, p. 280, pl. I. fig.
2.
1931 Duvalia tithonica (Oppel); Krimholz, p. 43, pl. 2, fig.
45-48.
v. 1986 Duvalia tithonica (Oppel); Com�morel and Mariot
ti, p. 36. text-fig. 2.

Type specimen: Lectotype, original of Oppel fi
gured by Zittel (1868, pl. I, fig. 13), Tithonian of
Stramberg, preserved in Munich Museum (Comhe
morel and Mariotti, 1986b, p. 38).
Material: One rostrum (NS 20 717) rrom NW or
Beypazari (Kozluca, KEL 18).
Description: Medium sized, clearly compressed
rostrum (Dv max: DI max 1.50). The dorsum and
venter show the characteristic morphology of this
species: an excavation delimited by prominent
rounded edges. The outline is symmetrical with the
lateral surfaces a little convex, with very slight but
clearly developed depressions (lateral lines) in the
central part. The profile is asymmetrical, with an
inflated venter. Towards the anterior, after narrow
ing, the alveolar region begins; the alveolus is not
deep and from it a long phragmocone starts. The
transverse section at the beginning of the alveolar
region is ellipsoid, while posteriorly it is rectangular.
Alveolar angle of 15°.
Dimensions:
DuYalia lithonica
N.
NS 20 717

L

Dvmax

Dlmax

14.6

9.7

Id
I.SI

X
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Remarks: Only the anterior part of a single ros
trum was collected. However, it shows all the mor
phological characters useful for the identification of
this species. A phragmocone is partially preserved,
although poorly, within the alveolus. Its length is 87
mm. It is possible to recognize the septa al intervals
of 5.8 mm.
Occurrence: This species is recorded from the
Tithonian of Italy, Poland, Czechoslovakia, Hun
gary, Switzerland, Spain, Tunisia, France, Crimea
(Combemorel and Mariolli, 1986b). In Central Italy
ii occurs in levels ascribed to durangites Zone equiva
lent to A2 Zone of calpionellid stratigraphy and to
euxinus Zone, jacobi Subzone (Lower Berriasian)
equivalent to B Zone of calpionellid stratigraphy
(Comhcmorel and Mariotti, 1990). Memmi and Salaj
( 1975) recorded this species from the jacobi Zone
equivalent to the Calpione/la alpina Zone, Crassico/
laria /,revis Subzone, of Northern Tunisia. It was also
recorded from the jacobi Zone in the Cordoba dis
trict (Spain) (Combemorel and Mariotti, 1986b). The
bclemnite bearing level (KEL 18) is in the lower part
of the Zone B representing the latest Tithonian and
the earliest Berriasian (Altiner and Ozkan. this
volume).
Duvalia binervia (Raspail, 1829)
(Pl. 4, fig. 9-11)
Helenmilf.f bi11tn•ius Rasp;iil. p. 304. pl. (1 ri[!. 0.
� IX29
Rf'lemnilr.l aci11acif"rmis Raspail. p..,,. pl. 6. fig.I t
IX29
Hrlr11111ilrs 1lis1u1Lf Raspail. r- 35. pl. ,,. rig. 7.
HQ'J
Brlr11111i1es lnmrutm Rasp.iii. p. 35. pl. 6. fig. 9.
IR29
v. IM40-41 Brlr11111i1r1· dilu1a1u.. Blainvillc; ,rOrhigny. r- W. pl. 2.
fig. 9-19.
pars 1841 8etem11irr., hybriJ,u Duval-Jouvc, p. 51. pl. ]. [ig. I. 5.
6, 9-14. non fig. 2-4. 7-8, 15-16.
Duvatia /1ybrida (Duval-Jouvc); Bayle, pl. XXXII. fig.
187K
11-13.
1965
Duva/ia bin,rviw (Raspail); Sloyanova-Vcrgilova. p.
187, pl., fig. 1-9. (Cum syn.)
1970
Duva/ia bin,rvia (Raspail); Stoyanova-Vcrgikwa. p.53.
pl. XXVII. fig. 1-J; pl. XXXIII. fig. HI-II.
197]
Dumlia binervia (Raspail); Com�morcl. p. 147, pl. 4.
fig. I.

Type specimen: See Paleont. Universalis, ser. I,
fasc. 2, N. 16, 1904.
Macerial: Two specimens (NS 20 426, 33) from
NW of Beypazari (Kozluca: {:AY 3) and two (NS 20
698, 9) from W of {:erkes (Dogdu Dag: CD 9).
Description: Small, strongly compressed rostrum
(Dv max: DI max 1.78) with an asymmetrical profile,
and a symmetrical, hastale outline. The asymmetry is
caused by a greater inflation of the venter than of the
dorsum. A slight depression, corresponding to lateral
lines, is visible on the lateral surfaces. The dorsum

and venter are flat in the anterior, separated from the
laterals by sharp edges giving the section a quadrate
form. These edges extend adapically to the maximum
dorso-ventral diameter when they hecome rounded,
with an elliptical section.

Dime11sio11s:
D,u-alia binrrvia

N.

L

NS 20 426
NS 20 698
NS 211 lfJ'!

32.0
40.6
31.2

Dvmax
13.9
11.N
12.4

Dlmax

k

Id

X

7.4

1.88
1.73
1.7K

2.3

15.6

25

13.5

6.K

7.0

Remarks: Two incomplete specimens were col
lected, but unfortunately lack the alveolar region.
They also resemble D. dilatuta binen•oides Stoyano
va-Vergilova, 1965, but are closer to D. binervia
which has larger dorsal and ventral surfaces, a smal
ler compression index (Dv max:DI max 1.5-2.3 for D.
binervia and 2.5-3.0 for D. dilataca binervoide.r) and
well-marked edges be1wccn the lateral surfaces and
the dorsum and venter.
Occurrence: This species is recorded from
Switzerland (Upper Valanginian and Hauterivian),
Bulgaria (Hauterivian-Lowcr Rarremian), Georgia,
Ahkhasie (Haulerivian-Barrcmian), south eastern
France (Lower Valanginian-Hauterivian), south
eastern Caucasus (Hautcrivian and Barremian), Gru
zija (Lower Barremian). Crimea (Hauterivian),
(Stoyanova-Vergilova. 1965; Combemorel, 1989).
All the Turkish specimens come from levels ascribed
to Zone F (Ti111inopsella Zone), be placed in the
Valanginian (Altiner and Ozkan, this volume).
Duvalia cf. grasiana (Duval-Jouve, 1841)

Material: One incomplete specimen (NS 20 586)
from Nallihan (NALLI 16).
Description: This specimen represents only the
alveolar region of a probably medium sized rostrum.
The profile and the outline are symmetrical. Lateral
compression is very evident (Dv:DI 1.3). A clear
dorsal alveolar groove, straight and with well-marked
edges, is visible. Probably the alveolus is deep.
Characteristic swellings, tending to form a "keel",
are present on the lateral surfaces, giving the trans
verse section a lozenge form.
Remarks: Although only one incomplete speci
men is available, it possesses the following features:
keel-like swellings on the lateral surfaces determining

JURASSIC AND LOWER CRETACEOUS BELEMN/TES

the characteristic lozenge-shaped transverse section,
and a straight dorsal groove delimited by marked
edges. In particular the typical transverse section
allows us to compare this specimen tentatively with

Duvalia grasiana.

Occurrence: Stoyanova-Vergilova (1965) re
corded this species in the Barremian-Aptian of Bul
garia, France, northern Germany, Silesia, Tunisia,
Gruzija and in the Aptian of the Crimea, Caucasus
and in the Upper Aptian of Azerbaidjan. Com
bemorel (1973) recorded D. grasiana in the Upper
Barremian and Aptian of southern eastern France.
He affirmed that this species disappeared at the end
of the Aptian from the Mesogean realm, while it was
found in the North, near Hannover. This form is the
last Duvalia known and the commonest of the duva
liid forms to penetrate into the Boreal Realm (Mut
terlose. 1979).
The foraminifers present at the same level give an
Aptian age. A further fragmentary bclemnite ros
trum was collected from the same level; it might be
compared. tentatively, to the genus Mesohibolites
with an Albian-Cenomanian range.
Duvalia sp. ind. A

Material: One incomplete specimen (NS 20 600)
collected al Nallihan (NALL! 17).
Description: Only a portion of the stem (L= 26
mm), from the adapical part of the alveolar region to
the adoral part of the apical region. was collected.
Both partial outline and profile are cylindrical. The
transverse section nearest the apical region is ellip
soid (Dv:DI 1.24; the measurements were taken on a
fragment of the guard), while the section nearest the
alveolar region has slight swellings determining a
lozenge shape. On the lateral surface it is possible to
observe a slight depression corresponding to the
lateral lines (the same depression is visible in the
growth lines in the transverse section).
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Description: Only the alveolar region and a small
part of the stem are preserved. The profile and the
outline are symmetrical and cylindrical. A dorsal,
relatively shallow, groove is present in the alveolar
region. The rostrum is clearly compressed (Dv:DI
1.4); the transverse section is subrectangular.
Remarks: The position of the groove and the
characteristic compression allow us to ascribe this
specimen to the genus Duvalia. The transverse sec
tion and the weakly expressed groove are similar 10
those of the Tithonian species Duvalia ensifer, but
the poor preservation does not permit a definite
attribution.
Genus Rhopaloteuthis Lissajous, 1915
(= Pachyduvalia Riegraf, 1981, subj.)
Type species: Belemnites sauvanausus d'Orbigny.

1842 by original designation.

Diagnosis: Medium sized hastale rostrum. Sym
metrical and hastate outline. Symmetrical to very
slightly asymmetrical and hastate profile. Circular lo
subquadrangular transverse section. Dorsal alveolar
groove present. Apical line slightly excentric.
alveolus penetrating 1/4 to 1/2 of the total length.
Remarks: Lissajous (1915) instituted this genus
for belcmnitcs that are inflated in the posterior
similar to /-li/,o/ithes, but which possess a dorsal
alveolar groove. The dorsal groove of this taxon
clearly indicates its affinity with the Duvaliidae, even
though it lacks the compression typical of these
forms. This phenomenon occurs also in duvaliid
forms such as Castellanibelus and some variants of
Duvalia lata.

Duvalia sp. ind. B

Despite this, Riegraf (1981) considered that the
type species Belemnites sauvanaui d'Orbigny, 1842
possessed a ventral groove (d'Orbigny, 1842, Pl. 2,
fig. 1-2), and consequently employed Rhopaloteuthis
as a subgenus of Hibolithes. This is at variance with
most authors (Pugaczewska, 1957, 1961; Stoyanova
Vergilova, 1969; Combemorel and Mariolli, 1986 a)
who consider this form a duvaliid with a dorsal
alveolar groove. Combemorel (personal comunica
tion) has confirmed the dorsal position of the groove
trough the study of specimens complete with phrag
mocones.
The nominal subgenus Pachyduvalia Riegraf
(type species Produvalia (Pachyduvalia) pinguis
Riegraf, 1981), erected for inflated duvaliid forms
from the Jurassic, is here considered a junior
synonym of Rhopaloteuthis Lissajous.

Material: One incomplete specimen (NS 20 528)
from NW of Beypazari (Kozluca: Koz 26).

Range: Bathonian-Tithonian of Mediterranean
and southern Europe.

Remarks: The clear compression of the rostrum
and the shape of the transverse section near the
alveolar region are typical of a duvaliid form close to
Duvalia grasiana.

Occurrence: This rostrum was found together
with specimens ascribable to the genus Neohibolites,
with a possible Aptian age.
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Rhopaloteuthis sauvanausus (d'Orbigny, 1842)
(Pl. 4, fig. 12)
• 1!!42

Belemnii,s sauvanausus d'Orbigny, p. 128, pl. 21, fig.

1-10.
Brlem11;1es sau1,1anausw d'Orbigny; Waagen, p. 8, pl.
II. fig. 6.
non IH76 8rlem11ites sauvanausw d'Orbigny; Favre, p. 19, pl. I,
fig. 4-6.
Belemnites sauvanausus d'Orbigny; de Loriol, p. 6, pl.
191kl
II. fig. 2.
Be/emnitts sauvana1,sus d'Orbigny; de Loriol, p. 19. pl.
19112
I. fig. 12.
v. 1925 R/1opa/oteuthis sauvanausus (d'Orbigny); Lissajous, p.
41-H. p. IJI, text-fig. 23.
Rliopaloteurhis sauvanausus (d'Orbigny); Pugaczews
1961
ka. p. 194, pl. vi, fig. 7-9.
Rlwpaloteurhis sauvanaui (d'Orbigny); Stoyanova
1969
Vergilova. p. 98, pl. I, fig. la, b, 2a, b.
v 1989 Rhopalotturhis sauvanausus (d'Orbigny); Com
bcmorel, p. 140, pl. 23, fig. 12.
1875

Type specimen: Belemnites sauvanausus d'Orbig

ny, 1842, p. 128-130, pl. 21, fig. 1-3. Lissajous (1925)
regards as type-figure d'Orbigny's (1842) text-fig. 23.

Material: One poorly preserved specimen (NS 20
424), collected from Akpinar (Halilar) (Akpl).
Description: Medium sized rostrum with a total

length of 5.7 times the maximum dorso-ventral dia
meter. Profile and outline symmetrical to weakly
asymmetrical. In profile and outline the apex di
verges rapidly to the maximum diameter close to the
apex, then converges gradually to the minimum
diameter, from which point it expands gradually
again. The transverse section is subquadrate. A
dorsal alveolar groove extends lo jusl short of half of
the rostrum.

Dimensions:
Rhopalot�utl1is sauvanaww

N.

Oxfordian levels at Andranomiolaka (Madagascar)
with Putea/iceras, corresponding to the Early Oxfor
dian mariae Zone, of Tethyan Europe.

L

NS 20 424 48.6

Dvmax

85

Dlmax le
8.5

1.0

Id

X

6.0

13.0

Remarks: Even if poorly preserved this specimen
shows the hastate, subquadrate rostrum with a sharp
apex that is typical of this species. It differs from lhe
other species (R. gillieroni, R. bzoviensis, R. spissus)
in having a less slout general morphology and an
apex more continuous with the rostrum.
Occurrence: Lower Oxfordian of Germany,
F rance, Switzerland, Portugal, Algeria, India, Mada
gascar and Upper Callovian-Lower Oxfordian of
Poland (Pugaczewska, 1961).
Combemorel (1989) found lhis species in Early

Rhopaloteuthis sp.

Material: Three incomplete specimens (NS 20
585, 96, 7) from south of Gerede (Akta§: Al).
Description: Incomplete.medium sized rostrum
with the outline and the profile symmetrical. Trans
verse section subcircular with the position of the
dorsal groove indicated by the growth lines. The
alveolus was relatively deep because it is present in
transverse sections up to 12 mm from the apex.
Remarks: Because of the more or less cylyndrical
rostrum shape, lhe presumed deep alveolus and the
presence of a dorsal groove we ascribe this specimen
to the genus Rhopaloteuthis, but owing to the lack of
an apical region it was indeterminate at specific level.
PALAEOBIOGEOGRAPHICAL DISCUSSION
Due lo the variable abundances of the Turkish
belemnites, only those of wider significance are dis
cussed be low.
Lower Jurassic belemniles
Very little is known about the distribution of
belemnites in the Lower Jurassic. Belemnites have a
limited record prior to the Toarcian (Stevens, 1965,
1973a; Saks and Nal'nyaeva, 1970, 1975; Stoyanova
Vergilova, 1982; Doyle, 1987a) that makes the Tur
kish early Pliensbachian record especially important.
The belemnites first appeared in the Hettangian,
although anomalous records exist for Carboniferous
(Flower, 1945) and Triassic (Zhu and Bian, 1984)
belemnites, and they were apparently restricted to
the European shelf seas (e.g. Schwegler, 1962a;
Riegraf, 1980). Sinemurian belemnites are similarly
restricted, although Doyle (1987b) has discussed
scauered records from Antarctica, Pakistan and
Tibet. A record of indeterminate belemnite frag
ments from Canada (Frebold and Little, 1962), refers
in fact to fragmentary aulacoceratid phragmocones
(Jeletzky personal comunication, 1987). There are
rather more early Pliensbachian belemnite records
(Phillips, 1865-71; Dumortier, 1869; Simpson, 1884;
Lissajous, 1927; Schwegler, 1962; Schumann, 1974;
Riegraf, 1980; StoyanovaVergilova, 1982) and it is
clear that belemnites were relatively abundant in
Europe at this time.
The Turkish early Pliensbachian belemnites have
greatest affinity lo the fauna discussed by Lang

JURASSIC AND LOWER CRETACEOUS BELEMNITES
(1928) from the Belemnite Marls of Dorset, England.
Both faunae share the genera Passa/01eu1his, Pseudo
has1i1es sensu slriclo, "Pseudohaslites" sensu Lang,
Angeloteuthis, Coeloteuthis, but the Turkish fauna
also contains the genus Nannobelus. A similar fauna
has been recorded from rocks of the same age in
Bulgaria (Stoyanova-Vergilova, 1982). Of these
genera, Passaloteuthis is the most widespread, and
continued to be the most abundant genus in Europe
up into the Toarcian, when it reached into the
Americas and Siberia (Saks and Nal'nyacva, 1970;
Stevens, 1973a; Doyle, 1987a). Nannobe/us is simi
larly well distributed in Europe, especially in the
Sinemurian, with records from Britain (Phillips,
1865-71), France (Dumortier, 1869), Germany (e.g.
Riegraf, 1980), East Greenland (Rosenkrantz, 1934;
specimens in the Geologisk Museum, Copenhagen),
Bulgaria (Stoyanova-Vergilova, 1977) and possibly
Algeria (Coquand, 1862). N. acutus (Miller) has a
wide range (Hettangian-topmost Sinemurian; Rieg
raf, 1980, p. 146) but appears to be less common in
the early Pliensbachian. In the jamesoni Zone the
species N. alveolata and its allied forms are apparent
ly more common (Werner, 1912; Troedsson, 1951 (in
Sweden); Riegraf, 1980). Similar forms are known
from the Belemnite Marls (Jeletzky personal comun
ication, 1987). Nannobelus-like forms have been
recorded from Siberia (Saks and Nal'nyaeva, 1970),
but in reality these probably represent members of a
new genus endemic to the Siberian-basin. "Pseudo
hastites" sensu Lang is relatively common in the
Sinemurian to early Pliensbachian sediments of Bri
tain and north-west Europe. Species related to Be
lem11ites ju11ceus and Belenmites charmouthe11sis,
typical of this genus, are recorded from Britain
(Lang, 1928), France (Dumortier, 1869), Germany
(Schwegler, 1962b), and possibly Sweden (Troeds
son, 1951). Coe/,1teuthis and A11geloteuthis are more
restricted in their distribution. Coe/oteuthis ( = Cla
stoteuthis) is only known from Sinemurian to Pliens
bachian sediments in England (Schwegler, 1962a;
Schumann, 1975), although similar forms (e.g. Be
lem11ites palliatus Dumortier) are also known from
France (Dumortier, 1869). "Coeloteuthis" species
recorded from the Toarcian of Siberia (Saks and
Nal'nyaeva, 1970) are probably species of a new
genus endemic to Siberia. Angeloteuthis is so far
recorded only from Britain. However, Jeletzky (per
sonal comunication, 1987) has noted this genus in
mainland Europe. Troedsson (1951) has figured a
belemnite (pl. XXIV, fig. 2) that resembles species of
Ange/01euthis from Sweden.
Aulacocerida (Xiphoteuthididae) are relatively
abundant in the Upper Trias of alpine Tethys, and
lasted into the Lower Jurassic. Atractites and the
Aulacocerida were largely replaced by the belemni
tids by the Toarcian (Doyle, 1990) but in many areas
Atractites coexisted with Belemnitida in the Tcthys
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(e.g. in Bulgaria; Stoyanova-Vergilova, 1982). This is
indicated by the presence of Atractites with an other
wise typical English belemnite fauna in Turkey.
Migration of Atractites westwards in the Upper
Pliensbachian is indicated by the presence of A.
indunense (Stoppani) in the Carixian-Domerian of
the Causses basin (south of the Massif Central,
France) (Mattei et al., 1987) and by the species A.
e/ongata (De La Beche) in Germany and England
(Doyle, 1990). This occurs at the same time as the
mixing of northern (amaltheid) and southern
(paleohildoceratid) ammonite families in the Causses
Basin for the first time.
In summary, it is clear that the belemnites were
restricted to the shelf seas of northwest Europe, in
the Sinemurian and early Pliensbachian, periodically
reaching as far north as Sweden and East Greenland,
and more rarely as far south as the Tethyan borders
(Turkey and possibly Algeria). The Xiphoteuthidi
dae coexisted with the belemnites in the Tethys,
migrating northwards in the Late Pliensbachian. The
Belemnitidae only became widespread in the Toar
cian, when it replaced the aulacoceratid family
Xiphoteuthididae in the Tethys and in the Americas
(Doyle, 1990).
Cretaceous Duvaliidae forms and Hibolilhes
The Turkish belemnite fauna of the Lower Cre
taceous comprises the genera Duvalia, Hibolithes,
Neohibolites and Parahibolites. The Duvaliidae first
occur in the Middle Jurassic, with only Duvalia
disputabilis from the Bathonian-Lower Callovian of
Poland (Pugaczewska, 1961) and D. rhopaliformis
from the Bathonian of Madagascar (Combemorel,
1989) are known. The Duvaliidae first appeared in
Turkey in the Oxfordian with Rhopaloteulhis sauva
nausus. It was during the Tithonian that the belem
nopseid genus Hibolithes (in the Lower and Upper
Tithonian) and the genus Duvalia (in the Upper
Tithonian) spread over the Mediterranean area and
reached the lndo-Pacific region (Stevens 1965). In
the Upper Jurassic Hibolithes was confined to more
southerly areas but during Berriasian-Hauterivian ii
migrated into the Northern Hemisphere (Stevens,
1973b). Hibolithes finally declined in the Barremian.
The genera Hibolithes and Duvalia continued their
diffusion from Europe during the Berriasian
Barremian interval, following the same pattern as
occurred in the Kimmeridgian and Tithonian, mov
ing along routes characterized by shallow waters.
Two characteristic duvaliid species of the lower
most Cretaceous are recorded from Turkey: Duvalia
tilhonica and D. lata. The former was already com
mon in the Upper Tithonian of Italy, Poland,
Czechoslovakia, Hungary, Switzerland, Spain,
France and the Crimea being a wide spread form. In
the Lower Cretaceous (Berriasian) it is known out-

368

P. DOYLE, N. MARIOTTI

side Turkey in Sicily, Central Italy and Tunisia.

D.

Lala is very rare in the Tithonian, but it is a wide

spread species in the Berriasian-Valanginian interval
(south eastern France, Swiss Alps, Tunisia, Algeria,
Silesia, Madagascar). It is recorded in Bulgaria only
in the Valanginian (Stoyanova-Vergilova, 1965;
Combemorel, 1973; Combemorel and Mariotti,
1986b). This shows that in the Hauterivian the south
ern European region was still the evolutionary centre
of the Tethyan belemnites which migrated through
the Tethys. (Stevens, 1973 a,b).
To confirm the Tethyan affinity of the Turkish
belemnites in the Valanginian-Barremian interval
there is the occurrence of the species Duvalia biner
via and Hibolithes jaculoies. The former is recorded
in Switzerland, south eastern France (Valanginian
Hauterivian), Bulgaria (Hauterivian-Lower Barre
mian), Georgia, Abkhasia (Lower Barremian),
South East Caucasus (Hauterivian-Berriasian),
Gruzjia (Lower Barremian) and the Crimea (Hau
terivian); the latter in the Valanginian-Barremian of
north western Europe, European Russia and South
America (Stoyanova-Vergilova, 1965; Combemorel,
1973; Doyle and Kelly, 1988).
A north-westernwards migration of H. jaculoides.
coming from Tethyan area, is documented, since the
Early Valanginian, in north-western Germany; hut
only from the Early Hauterivian this form was
markedly present reaching the Hauterivian/Barrc
mian boundary and replacing, in northwestern
Europe, Acroteuihis s.s.; it dcsappearcd in the Late
Barrcmian (Mutterlose, 1990).
In the Barrcmian the Tethyan belemnites of the
Mediterranean region were til characterized by the
presence of the genera Hiboliihes and Duvalia. From
the Aptian the last forms of Duvalia are known. In
the Turkish sequences the species D. cf. grasiana
occurs, a characteristic form of the Barremian
Aptian of Bulgaria, France, northern Germany, Sile
sia, Tunisia and Gruzjia (Stoyanova-Vergilova, 1970;
Combemorel, 1973, 1989). This species is also re
corded from the Aptian in the Crimea and Caucasus

and from the Upper Aptian in Adzerbaidjan. At the
end of Aptian it disappeared in the Mesogean Realm
and it is the only duvaliid form to penetrate into the
Boreal Realm (Mutterlose, 1979).

Neohibolites - Parahiboliles
Stevens ( 1973b) had recognized that Neohibolites
and Parahiboliies, along with Mesohibolites, were
characteristic of the Tethyan Realm in the Aptian
and Albian. Neohiboliies was the most widespread
genus, extending into northwest Europe (Mutterlose,
et al., 1983) and throughout the Tethys and Gond
wana (Stevens, 1973b; Doyle 1987a; Combemorel,
1989) in the Aptian. Neohiboliies ewaldi (Strombeck)
in particular is found in northern Europe (Swinner
ton, 1955), Turkey and as far south as Mozambique
(Doyle, 1987b). Parahibolites is rarer in northern
Europe (Mutterlose et al., 1983) but is equally wide
spread in Tethys and Gondwana, recorded from
Turkey, the Caucasus, Crimea, southern India, Pata
gonia and New Guinea (Stevens, 1973b; Doyle,
1985).
Mesohiboliies is absent from Turkey although a
single doubtful specimen is known and is restricted
only to southern Europe (Stevens, 1973a).
The widespread distribution of Neohibolites in
northern Europe in the Aptian is mirrored by the
migration of Duvalia grasiana into Germany and
England (Mutterlose, 1979). After the Cenomanian
and the demise of the Neohibolites-Parahibolites
stock, no true Tethyan belemnite can be recognized
being replaced by distinct Boreal and Austral faunas
in the north and south respectively.
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RIASSUNTO

Una nuova rauna a belemnili, di etai compresa tra ii Plien
sbachiano inreriorc (Zona a jamesoni) c l'Aptiano C stata raccolta
in numerose sezioni stratigra£iche anioranti nelrAnatolia nord
occidcntale, Turchia. In particolare sono slate riconosciute £onne
appartenenli ai generi Passalo1eu1his, AngelottuJhis, CMloteuthis,
Pr,udohastites, "Pseudohastites" sensu LANG e Nannobe/us, tulle
provenienti da numerosi affioramenli (lznik, Bilecik-GUnOren,
Bayirkoy Trafo, Bayirkoy Caldagi Tepe, Sogiit) in facies di Rosso
Ammonilico. In particolare sono state ricosciule le seguenli
ronne: Passa/i1eu1his arr. ima. P. aff. auricipitis, Angeloteuthis d.
raphael, C«lo1eu1his ? sp. ind., Pseudohastitrs cf. Wt$thaiensis.
"Pseudohastites" NAEF sensu LANG? sp. ind., Nannobe/us acu
tw. Negli stcssi livclli � stata anche raccolla una rilcvanlc quantil3

di rrammenti di rragmoconi appartenenti al genere Atractites. Da
terreni del Giurassico medio (Calloviano) affioranti ad Akt3'
(Ai;, Ag) e Kabatar (Mudumu) provengono alcuni rappresenlanti
del genere 8el,mnopsis (8. tkpressa, 8. arr. subhastata informis,
8. sp. nov., 8. sp. ind.), mentrc dal Giurassicco superiore (Akt3',
AG) sono slate raccolte alcunc fonne attribuile al gencre Rhopa
loteudus (Oxlordiano) (R. sauvanausus) e al genere Hibo/;Jha
(litonico) (H. cl. savomini).
Rapprescntanti del generc Duvalia (D. lata, D. tithonica, D.
bwrvia, D. cl. grasiana, D. sp. ind. A, D. sp. ind. B), caraltcristi
co del dominio tetisiano, provengono da livelli dcl Cretacico
inferiorc affioranti a Nallihon, Kabalar (Mudurnu), Aktas (AC) e
Beypai.ari; sempre dal Cretacico inferiore (Kinik, Kabalar) sono

JURASSIC AND LOWE;R CRE;TACE;OUS BE;LE;MN/TE;S
stati segnalati alcuni individui appartencnti alla specie Hibolithes
jacu/oides.
Neohibolita e Parahibolites. gencri carat1eris1ici dell'Aptiano,

sono stali rinvenuli a Nallihan (N. ewaldi, N. sp. ind.. P. sp.
nov.?).
Le belemniti del Pliensbachiano inCeriore prcsen1ano una forte
arrinitA con le rormc contenute nelle .. Belcmni1c Marls" del
Dorset, lnghilterra. lnfaui nella fauna turca sono prcsen1i lulti i
gcneri ritrovati nella suddetta formazione inglcse a cui si aggiungc
d genere NannolH/us. Fra tutti i generi riconosciuli Passaloteuthi.f
C qucllo che ha avuto una maggiore diffusione geografica in
Europa fino al Toarciano. Anche Nannobelus C ugualmcnte hen
distribuito in Europa, soprauuuo ncl Sinemuriano. II generc
Pseudohastila � relativamente comune in Gran Bretagna ed
Europa oa:identale. I generi COl!lottuthi.r e A11g,loteuthi.r hanno
una distribuzione pill limitata, essendo noti solo in Gran Brelagna.
Si puO quindi ritenere che tutte queste £ormc nel Sinemuriano c
Pliensbachiano inferiore erano ristrellc a ..shelr seas" dell'Europa
nord occidentale e solo sporadicamente si spostavano sia verso
nord, fino a raggiungere Svezia e Groenlandia orientale, sia pill
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raramente verso sud sino ai confini tetisiani (Turchia e probabil
mente Algeria). lnsieme a questa rauna, carattcrizzata da una
chiara a£finit3 europea, coesisteva ii genere tipicamente tetisiano
Atraclites (Xiphoteuthididae). Anche quest'ultimo nel CariKiano-
Domeriano migrO verso nord sino al Mmiccio centrale francesc.
Dai Giurassico medio al Cretacico inferiore sono presenti in
Turchia generi tipicamentc tetisiani. lnfatti ii genere Btlemnopsis,
caratteristico in tuna la Tetide sud oricntale, C stato rinvenuto in
sedimenli calloviani cosl come nei sedimenti Odordiani � presente
ii gcnere Rhopa/oteuthis. Quest'uhimo, insieme al genere Duvalia,
carauerizza i scdimenti titonici dclla Turchia e di tutla la Te1idc.
Manca soltanto nel Malm. a differenza di quanto avviene nel rcsto
del dominio tetisiano, l'aha percentuale di £orme appartenenti al
genere Hibolithes. in£aui ne C stato ritrovalo un solo frammento in
sedimenti titonici. Quesli ullimi due generi, carat1eri12.anti nel
Barremiano la maggior pane della Tetide, sono stati segnalati
anche in sedimenti del Cretacico in£eriore.
Nell'Aptiano la presenza di forme allribute ai gcneri Parahibo
lilts, Neohibolites, Duvalia e Hibolithes confermano un'affinil�
faunistica con ii dominio tetisiano.
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