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Abstract. A rich Early Triassic (Smithian) ammonoid fauna discovered near the village of Gornji Bréeli (sou-
thern Montenegro) is unique for the Early Triassic of the western Tethys. The Smithian there is represented by a seties
of several tens of meters thick brown-red to grey-green marls and clays with intercalated, mica-rich, thin dark grey
sandstones, and subordinate occurence of redeposited oolitic limestone. The fossils have been collected as scree ma-
terial over a few square meters but are considered as contemporaneous since no unnatural association (condensation)
was detected. The ammonoid assemblage is represented by 15 species, belonging to the genera Aspenites, Cordillerites,
Dieneroceras, Abrekites, Owenites, Psendaspenites, Psendosageceras, Truempyceras, Wyomingites, Hanielites, Galfettites, Parabeden-
stroemia, 1ingynnites and Pseudoflemingites, and can, by the presence of Ouwenites zitteli Smith, be correlated with the late
Middle Smithian Nyamalites angustecostatus beds of the southern Tethys, the upper Owenites koeneni beds of South China
or the Owenites beds of North America. Taxonomic composition of the ammonoid assemblage shows great similiarity
with those of Spiti (India), NW Guangxi (China) and Nevada (USA), but also some with those of Salt Range (Paki-
stan) and Timor. A markedly dominance of involute, oxycone and platycone morphologies distinguishes the Gornji
Bréeli fauna from other contemporaneous faunas and points to specific palacoecological environmental conditions.
Previously, three new species were described from this locality and in the present paper one more is added (Parabeden-
stroemia? tatjanae). Two species hitherto considered as synonyms (Abrekites arthaberi and Owenites zitteli) are revised and
treated as valid based on new material from Gornji Breeli.

INTRODUCTION

The Lower Triassic ammonoid fauna of
Gornji Breeli were first described by Petkovi¢ &
Mihailovi¢ (1935), who correlated the scarce col-
lected material to the Zone with Meekoceras gracilita-
#s, established by Smith (1932) in North America.
After this, the locality was not re-investigated for
a long time. In recent years, it was re-examined in
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detail on several occasions which resulted in the col-
lection of a rich assemblage. First results of these in-
vestigations were presented by Dakovi¢ (2017), who
described three new species from Gornji Bréeli. In
the present paper, the complete material is docu-
mented, consisting of specimens collected mostly
by M. Dakovi¢ and some earlier by L. Krystyn, with
inclusion of the collection described by Petkovi¢ &
Mihailovi¢ (1935).

Regarding the high diversity and geographic
uniqueness of this ammonoid fauna of Smithian
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Fig. 1 - A) Map of Montenegro with indication of the studied area (black star, from Pakovi¢ 2017), B) Wider Virpazar area with location of
the studied section (red star) east of Gornji Bréeli; purple shaded area indicates Lower Triassic sediments, after Mirkovi¢ et al. (1978).

age within the western Tethys — the next age-equi-
valent ammonoids are known from the Caucasus
(Shevyrev 1995) and from Afganistan (Kummel &
Erben 1968) some 2000 to 3000 km to the East
— its detailed study seemed therefore highly desira-
ble both for stratigraphic as well as palaecobiogeo-
graphic purposes.

GEOLOGICAL SETTING

In the area of Crmnica, where the locality
Gornji Breeli is situated, Lower Triassic sediments
show a total thickness of about 250 m (Panti¢-
Prodanovi¢ 1975) and form part of the Mesozoic
succession of the Budva Zone (Krystyn et al. 2019).
They are represented by two main lithologies: 1)
brown-red and above grey-green clayey-marly sedi-
ments with intercalated grey and green sandstones
with mica, argillaceous sandstones, and rare interla-
yers of silty limestone of Smithian age at G. Bréeli
and 2) grey to greenish-grey clayey marls with inter-
calated light-grey often lense-like graded calcarenites
(calciturbites?) and subordinate mudstone layers of
Spathian age at M. Ras and Limljani (DBakovi¢ 2017;
Krystyn et al. 2019, fig. 2). Older Triassic rocks are
not exposed, whereas the regionally overlying sedi-
ments are represented by conglomerates and silici-
clastics of Anisian age (Crmnica Conglomerate and
Tudemili Formation; Dimitrijevi¢ 1967; Dimitrijevic
& Dimitrijevi¢ 1989).

The age of Lower Triassic sediments in
Crmnica area has been previously difficult to de-
termine, because these rocks rarely contain any
fossils. A Smithian age has so far been established
only for the Gornji Bréeli locality, based on am-
monoids (Petkovi¢ & Mihailovi¢ 1935; Dakovi¢
2017). Meanwhile, a Spathian age was identified
in several localities on the basis of foraminifera
(Panti¢-Prodanovi¢ 1975), gastropods (Mirkovi¢ et
al. 1978) and conodonts (Krystyn et al. 2014).

Description of the studied section

The position and description of the Gornijt
Brceli locality have been given in Dakovi¢ (2017).
It is situated less than 500 m to the east of the
village Gornji Brceli and about 6 km to the west
of the town of Virpazar (Fig. 1). A detailed litho-
stratigraphic log of the section has been published
and figured in Cadenovi¢ (2015, fig. 4) who named
the succession (with inclusion of other Budva zone
localities) informally as Brceli clastics.

The total thickness of the section is 35 me-
ters (Fig. 2). Within the lower part (Section A), 21
meters thick, the lithofacies consists of brown-red
marls and clays with cm-thin, dark grey, mica-rich
and often lenticular, graded (distal turbiditic?) san-
dstone layers and rare calciturbitide lenses. These
in our opinion deeper-water sediments change in
the upper part (topmost section A; section B), 13
meters thick, to grey clayey marls with a basal 1
m thick pebbly debris flow bed containing a thick
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Fig. 2 - Geological column of the studied section. Section B is expo-
sed along slope 150 m to the west of section A.

oolitic limestone lens and well rounded Permian
reefal limestone pebbles up to 15 cm in diameter.
After a visibility gap interval of 1 m, a more than
1 m thick oolite bed follows overlain by up to 10
cm sized subrounded pebbles of variably mixed,
light to dark grey coloured Permian reefal or fusu-
linid limestone and Lower Triassic (?) grey, mica-
rich sandstone. From the top-pebble layer it seems
likely that the ooidal limestone too is a glided layer
within the marls.

Unfortunately, no upward stratigraphic conti-
nuation of the section could be established within

the highly vegetated surroundings. The next expo-
sed rocks consist of younger rocks of the Middle
Anisian Tudemili Formation at Brijege (Fig 1).
Stratigraphically next younger Spathian calcareni-
tes and shales near Mali Ras or Limljani (Krystyn
et al. 2019), have untill recently not been found in
sedimentary contact with Smithian sediments and,
throughout the area Lower Triassic rocks are usually
exposed in close contact with the Middle Anisian
Crmnica Conglomerate (Dimitrijevi¢ 1967; Krystyn
et al. 2019).

With the exception of Hanielites cf. elegans and
Galfettites omani, extracted 1 m above the lower oo-
litic limestone bed (at 21,5 m), ammonoids have not
been found 7 sitn. Instead they were collected from
a small localized area within the grey marls of the
upper part of the several hundred metres long out-
crop in between sections A and B. A specific layer
(or layers) from which this material is derived could
not be identified, but the orographic position di-
rectly to the east of section B and the grey colour
of the sediment attached to the shells indicate a der-
ivation from the grey-green matls and clays within
the debris flow horizon.

MATERIAL AND METHODS

The Gornji Breeli locality has, in recent years, been re-exa-
mined on several occasions, that resulted in the collection of a rich
ammonoid assemblage of more than 150 specimens. Additionally,
material previously collected by the second author and part of the
material collected by Petkovi¢ & Mihailovi¢ (1935) have been stu-
died and included in the present paper. Fifteen species belonging to
fourteen genera are documented, with one of them new. The earlier
introduced new species (Dakovi¢ 2017): Lingyunites tabulatum (therein
described as Radioceras? tabulatum), Psendoflemingites martellii and Parabe-
denstroemia petkovici are only briefly re-discussed in the present paper
with their holotypes refigured. All specimens are stored at the Geolo-
gical Survey of Montenegro in Podgorica, except for the specimens
from the original collection of Petkovi¢ & Mihailovi¢ (1935), which
are housed in the Faculty of Mining and Geology in Belgrade.

During repeated visits of the locality, several attempts failed
to determine the exact layer (or layers) of the fauna. But according to
the above described occurence situation it is assumed that all studied
specimens originated from a stratigraphically narrow, contempora-
neous horizon timely cortesponding to the Owenites beds of Middle
Smithian age.

RESULTS AND DISCUSSION

The Gornji Bréeli ammonoid assemblage is
represented by 15 species: Aspenites acutus, Cordil-
lerites cf. antrum, Dieneroceras sp., Abrekites arthaberi,
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Owenites zitteli, Pseudaspenites ct. layeriformis, Pseudosa-
geceras multilobatum, Truempyceras compressum, Wyomin-
gites ct. aplanatus, Hanielites cf. elegans, Galfettites omani,
Parahedenstroemia petkovici, Parahedenstroemia? tatjanae
n. sp., Lingyunites tabulatum and Pseudoflemingites mar-
tellii. Three species (Lingyunites tabulatum, Psendofle-
mingites martellii and Parabedenstroemia petkovici) have
been earlier described by Dakovi¢ (2017), while one
more (Parabedenstroemia? tatjanae n. sp.) is introduced
in the present paper. Due to the rich collections two
species of Smith (1932) could be revised and re-in-
stated as valid species: the first is Abrekites arthaberi
(24 specimens), which Smith (1932) assigned to the
genus Meekoceras, the second one is Owenites itteli
(19 specimens) which represents in Gornji Brceli a
distinct, consistently more compressed entity com-
pared to O. koeneni with which it has been merged
by many authors after Smith.

All open-marine Early Triassic ammonoid
assemblages of Europe, from Albania (Arthaber
1911), Greece (Renz & Renz 1948) and Romania
(Gradinaru 2000), are different and of Spathian age,
thus younger than the fauna from Gornji Brceli.
Composition of the latter also clearly indicates that
it cannot be correlated with the Spathian Tiro/ites
and Dinarites faunas of Europe.

With a clear Smithian age, the Gornji Bréeli
site displays the oldest Triassic ammonoid asso-
ciation found in the European part of the Tethys.

Fig. 3 - Early Triassic palacogeo-
graphy (modified after Bra-
yard et al. 2006 and Shigeta
et al. 2009) with position of
the Crmnica area (red star).

The locality is also the westernmost locality so
far discovered with ammonoids of Smithian age
within the Tethys, as already indicated by Petkovi¢
& Mihailovi¢ (1935) and Dakovi¢ (2017) (Fig. 3).
All the species described in the present paper, ex-
cept for Pseudosageceras multilobatum, are new for the
Early Triassic of Montenegro. The composition of
the ammonoid assemblage is most similar to to the
NIM (North Indian Margin = Salt Range - Pakistan,
Brithwiler et al. 2012b and Spiti - India, Bruhwiler
et al. 2012¢), NW Guangxi (China, Brayard & Bu-
cher 2008) and Nevada (USA, Jenks et al. 2010), and
it also shows great similarity with Timor (Jattiot et
al. 2020).

Based on the occurrence of the genus Owenites
the fauna can be correlated to the low-latitude
Owenites beds of the Tethys and North America.
In higher biostratigraphic resolution, the presence
of Aspenites acutus, Galfettites omani, Truempyceras com-
pressum and Hanielites cf. elegans, could indicate cor-
respondance with the Nammalites pilatoides beds as
known from Oman (Brihwiler et al. 2012a), Salt
Range (Pakistan, Brithwiler et al. 2012b) and Spiti
(India, Brihwiler et al. 2012c), as well as with the
Hanzelites horizon of the lower Owenites koeneni beds
in Guangxi (China, Brayard & Bucher 2008) (Fig. 4).
Dieneroceras sp. occurs in the Pseudoceltites multiplicatus
beds of Salt Range (Pakistan, Brithwiler et al. 2012b,
therein described as Dieneroceras sp. indet. A). Other



The Early Triassic ammonoids of Gornji Bréeli (Southern Montenegro)

415

Fig. 4 - General Smithian ammo-
noid correlation chart of < 1 Oman 2. Salt Range 3. Spiti Gornji Bréeli|| 4. Guangxi 5. Nevada
Brithwiler et al. (2012b) with &5 ’ (Pakistan) (India) (this work) (China) (USA)
position of the Gornji Bréeli T
fauna. Glyptophiceras || Glyptophiceras Glypt-
sinuatum sinuatum ophiceras
i) Subvishnuites Anasibirites
< posterus LGS Anasibirites
Anasibirites Wasatchites Wasatchites
multiformis distractus distractus
Nyamalites Nyamalites
Owenites angustecostatus||angustecostatus
koeneni Pseudoceltites | [ Pseudoceltites
multiplicatus multiplicatus Owenites Owenites Meekoceras
2 Nammalies beds koeneni gracilitatis
g Nammalites pilatoides Nammalites
pilatoides pilatoides
z - -
< Brayardites Brayardites
= compressus compressus
% Euflemingites Euflemingites ?
R. omanensis & cirratus cirratus Flemingites
F. rursiradiatus Flemingites Flemingites rursiradiatus
> ’ flemingianus ‘ ’ flemingianus ‘
M i ’ Radioceras ‘ ‘ Rohillites ‘
hBald/tes ) evolvens rohilla jenksi
ermanmi Flemingites Flemingites gr. Sinoceltites
nanus nanus admirabilis
BN Xenodiscoides
perplicatus
Shamaraites L
rursiradiatus QERTl LD
Flemingites Flemingites
bhargavai bhargavai
a Prionolobus Prionolobus
rotundatus rotundatus
1. Brihwiler et al. (2012a)
2. Brihwiler et al. (2012b), Krystyn (unpublished)
3. Briihwiler et al. (2012c), Krystyn et al. (2017)
4. Brayard & Bucher (2008), Krystyn (unpublished)
5. Jenks et al. (2010)

species indicate also older (Farly Smithian) levels,
L.e. Pseudoflemingites martellii pointing to the Shama-
raites rursiradiatus beds of Salt Range (Pakistan, in
Brihwiler et al. 2012b, described as Pseudoflemingites
ct. timorensis); Cordillerites antrum is only known from
the Kashmirites kapila beds of Guangxi (China, Bra-
yard & Bucher 2008); Wyomingites aplanatus is pres-
ent in the Flemingites rursiradiatus beds of Guangxi
(China, Brayard and Bucher 2008) and Lingyunites
tabulatum is most probably represented in the Inyoites
beaverensis beds of Utah (Brayard et al. 2013, therein
described as Wailiceras ct. aemulus). Parabedenstroemia?
tatianae 1. sp. seems to be present in the Dienerian
of South Primorye in a part of the material named
as Parabedenstroemia kiparisovae by Shigeta & Zakha-
rov (2009). Wyomingites aplanatus is also present in
the topmost part of Meekoceras gracilitatis Zone of
Nevada (USA, Jenks et al. 2010) and for other spe-
cies like Abrekites arthaberi and Owenites zitteli, a re-

vison of the material described by Smith (1932) is
needed. Therefore and due to the unclear precise
stratigraphic occurrence it seems more appropri-
ate to assign the Gornji Brceli fauna to the Owenites
beds in general.

The Gornji Bréeli ammonoid assemblage is
strikingly dominated by smooth, involute oxycone
and platycone forms whereas evolute and/or sculp-
tured species are rare and represented by only a few
specimens (Fig; 5). According to palacocological in-
terpretations given by Westermann (1996), the am-
monoid association of Gornji Bréeli would indicate
an environment not deeper than 50 m, with forms
that mostly swam horizontally, i.e. they were nektic,
classified by this author as Gyronites and Hedenstro-
emia faunas. Pakovi¢ (2017) interpreted the Gornji
Brceli fauna as deposited on a calm deeper part of
the shelf, within a terrigeneous environment where
the mud-filled body chambers were compacted
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Dieneroceras sp. (2)

Wyomingites cf. aplanatus (1)

Parahedenstroemia petkovici (31)

Owenites zitteli (19)

Parahedenstroemia? tatjanae (1)

Pseudosageceras multilobatum (32)

Aspenites acutus (25)

Galfettites omani (1)
Hanielites cf. elegans (1)
Pseudoflemingites martellii (2)

Cordillerites cf. antrum (33)

Lingyunites tabulatum (22)

Pseudaspenites cf. layeriformis (1)

Fig. 5 - Diagram showing total num-
ber of specimens of each
species in Gornji Bréeli am-
monoid assemblage, domi-
nated by involute oxycone
forms.

Truempyceras compressum (1)

Hemiprionites arthaberi (24)

and flattened during early diagenesis. The now
general absence of body chambers could indicate
leaching by winnowing, transport and redeposi-
tion into deeper water. Transport by sea currents
as described by Lukeneder (2015) for an ammonoid
mass concentration in the Triassic of Turkey, but
also redeposition by submarine gliding as indicated
by the closely related debris flow pebbles are both
likely mechanisms. Lukeneder (2015) interpreted
an intact preservation such as with Gornji Bréel,
as hint for a rather short transport, but this may
also apply to a possible longer transport within a
muddy debris flow. Relativelly uniform size of most
of the specimens, where most of them are up to 3
cm in diameter, is another indication for transport
by currents. All of this would indicate that the stud-
ied fauna represents at least an semi-autochthonous

Gornji Breeli, this work

Salt Range, Briihwiler et al. 2012b

- Involute oxycone
. Involute tabulate
- Involute rounded
[ Moderately involute to evolute

Fig. 6 - Statistical diagram showing the comparison of ammonoid
morpho groups between Gornji Breeli (this work) and Salt
Range (Brithwiler et al. 2012b).

assemblage, with most forms living originally in a
similar deeper-open shelf environment (Wester-
mann 1996) but have been transported into deeper
water before burial.

The Gornji Bréeli fauna is here compared
with the time equivalent ammonoids (Nammalites
pilatoides, Psendoceltites multiplicatus and Nyamalites an-
gustecostatus beds sensu Brihwiler et al. 2012b) of
the Upper Ceratite Limestone of Salt Range, which
by its facies and the rich shelly fauna has been iden-
tified as relatively shallow shelfal environment by
the Pakistani-Japanese Research group (1985). The
Upper Ceratite Limestone fauna is dominated by
moderately involute to evolute forms, while involute
ones being very rare (Fig. 6). Following Westermann
(1996) it may be concluded that the Salt Range fau-
na reflects a shelfal habitat, as is also indicated by
the sedimentary facies, while that of Gornji Brceli
indicates deeper and more offshore environment.

SYSTEMATIC PALAEONTOLOGY

Systematic descriptions follow the classifi-
cation given by Brayard & Bucher (2008), as well
as by Brithwiler et al. (2012a, b). For all specimens
wherever measurements were possible dimensions
of the diameter of the shell (D), whotl height (H),
whorl width (W) and umbilical diameter (U) are gi-
ven in millimeters, and for H/D, W/D and U/D in
percentages of D.

Each specimen has an inventory number,
which consists of abbreviations for the locality,
number of the specimen and the abbreviation for
the year when the specimen was found (e. g GBR
7/11). Specimens collected by the second author
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Fig. 7 - A-C) Hanielites cf. elegans Welter, GBR 1/13; D-G) Holotype of Lingyunites tabulatum Dakovié), RGF MZ 207. All pictutes natural size,

unless indicated differently.

contain additional labels (e. ¢ GBR LK 10/90),
while the specimens provided by the Faculty of
Mining and Geology in Belgrade have their own
separate inventory numbers (e. g RGF MZ 207).

Class CEPHALOPODA Cuvier, 1797
Subclass AMMONOIDEA Zittel, 1884
Order Ceratitida Hyatt, 1884
Superfamily Xenodiscaceae Frech, 1902
Family Kashmiritidae Spath, 1934
Genus Hanielites Welter, 1922

Type species: Hanielites elegans Welter, 1922

Hanielites cf. elegans Welter, 1922
Fig. 7A-C

1922 Hanielites elegans nov. gen. et sp. Welter, p. 145, pl. 14: 7-11.
1959 Hanielites evolutus sp. nov. Chao, p. 280, pl. 37: 8-12.

1959 Hanielites elegans var. involutus var. nov. Chao, p. 281, pl. 37: 4-6.
1959 Hanielites rotulus sp. nov. Chao, p. 281, pl. 37: 12-15.

1959 Omwenites kwangiensis sp. nov. Chao, p. 250, pl. 22: 1-2, 5-6..
2008 Hanielites elegans - Brayard & Bucher, p. 19, pl. 4: 1-5.

2012c Hanielites elegans - Brithwiler et al., p. 132, fig. 14 J-L.

2020 Hanielites elegans - Jattiot et. al., p. 12, pl. 5: AF-AK.

Material: One poortly preserved specimen.

Description. Shell slightly involute, elliptical,
platycone. Whotl section subquardratic, with maxi-
mum thickness near the venter. Venter subangular,
with a small keel, and rounded ventral shoulder.
Flanks are straight and parallel to each other. Um-
bilicus is not preserved. Ornamentation consists of
transverse ribs, which disappear in the transition from
flanks to the venter. Suture line is not preserved.

Dimensions:
Inv. number D H W U H/D W/D u/D
GBR 1/13 13.9 X 5 X X 35.97 X

Remarks. The single specimen is most simi-
lar to Hanielites elegans, which was described in a large
number of papers, but because the specimen from
Gornji Brceli is poorly preserved, i.e. the umbilicus
and suture line are missing, it can not be assigned to
this species with certainty.

Occurrence. Hanielites elegans is known from
the Middle Smithian of Timor (Welter 1922; Jattiot et
al. 2020), the Hanielites hotizon of the Owenites koeneni
beds in China (Chao 1959; Brayard & Bucher 2008)
and the Escarguelites hotizon of the Nanmmalites pilator-
des beds in India (Brihwiler et al. 2012c).

Superfamily Meekocerataceae Waagen, 1895
Family Gyronitidae Waagen, 1895
Genus Lingyunites Chao, 1950

Type species: Lingyunites discoides Chao, 1950

Lingyunites tabulatum (Dakovi¢, 2017)
Fig. 7D-G

v 1935 Meekoceras (Koninckites) vetustus - Petkovi¢ & Mihailovic, p. 257,
pl 1: 1-5.

? 2013 Wailiceras cf. aemulus - Brayard et al., p. 171, fig. 33 A-E.

2017 Radioceras? tabulatum n. sp. Dakovié, p. 98, fig, 3-4.

Material: 22 specimens.

Description. Involute, ellitical and platycone
form, with subrectangular whotl section, tabulate
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venter and ceratitic suture line. For a detailed descrip-
tion see Pakovi¢ (2017).

Remarks. The species described by Dakovi¢
(2017) as Radioceras? tabulatum is in the present paper
considered to belong to the genus Lingyunites, docu-
mented by Chao (1959) and Brayard & Bucher (2008)
from China. Ornamentation and the suture line of
the species are consistent with this genus. Lingyunites
tabulatum differs from Lingyunites discoides, described
by Chao (1959) in having tabulate venter, and also
slightly different ornamentation and shape of sutu-
re line. Wailiceras cf. aemmnlus, described by Brayard et
al. (2013) from Utah, probably belongs to Lingyuni-
tes tabulatum, based on the description of the venter,
ventral shoulders and ornamentation. The shape of
suture line is also very similiar, but the auxiliary series
is slightly different, which may be due to poor pre-
servation of specimens described by Brayard et al.
(2013). The genus Lingyunites is in the present paper
considered to belong to the family Gyronitidae, ba-
sed on the characteristics of the shell and the shape
of the suture line, which are very similar to other ge-
nera belonging to this family, e.g. Radljoceras.

Occurrence. The species is probably present
in the Middle Smithian Flemingites beds of Utah.

Genus Abrekites Shigeta & Zakharov, 2009
Type species: Abrekites editus Shigeta & Zakharov, 2009

Abrekites arthaberi (Smith, 1932)
Fig, 8

1932 Meekoceras arthaberi n. sp. Smith, p. 56, pl. 32: 26-33.
1935 Meekoceras gracilitatis - Petkovi¢ & Mihailovié, p. 254, pl. 2: 1-2.

Material: 24 specimens.

Description. Shell involute, elliptical, platyco-
ne. Whorl section subrectangular, with maximum
thickness in the middle of the section or near the um-
bilicus. Venter tabulate, with angular ventral shoul-
ders. Flanks are slightly convex. Umbilicus is small in
comparison to the rest of the shell, rounded, deep,
with angular shoulders. Surface of the shell seems
to be smooth, without ornamentation; only in some
specimens ornamentation consists of fine, slightly
convex growth lines or weak radial ribs. Suture line
is ceratitic, with three broad saddles, of which the
second lateral saddle is slightly phylloid and asym-
metrical, and small auxiliary series.

Dimensions:
Inv. number D H w U H/D W/D u/D
GBR 6/11 X X X 3.1 X X X
GBR 7/11 221 15.7 7 3.6 71.04 | 31.67 | 16.29
GBR 8/11 X 18.5 9.3 3.7 X X X
GBR 9/11 20.6 12.4 6.4 2.6 60.19 31.07 12.62
GBR 10/11 19.9 11.3 59 3.7 56.78 | 29.65 | 18.59
GBR 11/11 48.2 28 12 52 58.09 249 10.79
GBR 12/11 429 251 12.3 4 58.51 28.67 9.32
GBR 13/11 X X X 2.9 X X X
GBR 14/11 241 14.8 7.5 3.3 61.41 31.12 | 13.69
GBR 15/11 X X X 3.8 X X X
GBR 16/11 X X X 35 X X X
GBR 17/11 X X 7 4 X X X
GBR 18/11 X X X 3.6 X X X
GBR 19/11 222 12.3 6.3 4.4 55.41 28.38 | 19.82
GBR 20/11 X 23.6 12.6 X X X X
GBR 7/14 X 17.7 9 X X X X
GBR 8/14 X X 6.8 2.7 X X X
GBR LK 21/90 X 18.7 8.4 3 X X X
GBR LK 22/90 29.5 17 8.8 3.6 57.63 | 29.83 12.2
GBR LK 23/90 X 22 11.3 X X X X
GBR LK 24/90 223 13 X 2.9 28.3 X 13.01
GBR LK 25/90 X 16.4 X 3.6 X X X
GBR LK 26/90 32.7 17.3 8.8 4.6 52.91 26.91 14.07
GBR LK 27/90 X 16.7 X 4.4 X X X

Remarks. Based on the characteristics of the
shell and the suture line, this species should be as-
signed to the genus Abrekites, although Smith (1932)
considered it to belong to Meekoceras. Specimens
from Gornji Breeli are very similar to figures and de-
scription given by Smith, except that some specimens
have weak ribs that were not described by the author.
Dagys & Ermakova (1990) consider this species, as
well as some others described by Smith (i.e. Meeko-
ceras elkoense, M. cristatum and M. sylvanum) as varying
ontogenetic states in the development of Meekoceras
gracilitatis. Although this opinion is justifiable for oth-
er species mentioned by the above authors, the suture
line of this species is clearly different from M. gracili-
tatis specimens of the same size, i.e. at same ontoge-
netic stage. Also, specimens described by Petkovi¢ &
Mihailovi¢ (1935) as M. gracilitatis, should be assigned
to Abrekites arthaberi. Unfortunatelly, these specimens
are missing in the collection of Faculty of Mining
and Geology in Belgrade, prohibiting a revision.

Abrekites arthaber: differs from other species of
the genus in the shape of the suture line, deeper um-
bilicus with angular shoulders and greater involution,
even in smaller specimens. Abrekites has so far been
known only from Early Smithian of South Primo-
rye (Shigeta & Zakharov 2009), but the similar char-
acters of the specimens from Gornji Brceli suggest
an inclusion in this genus. Abrekites is in the present
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Fig. 8 - Abrekites arthaberi (Smith), A-D) GBR 6/11; E-H) GBR 8/11; 1-K) GBR 9/11; L-O) GBR 11/11; P-R) GBR 12/11; S-T) GBR LK
21/90; U-W) GBR LK 22/90; X-Z) GBR LK 26/90. All pictures natural size, unless indicated differently.

paper considered to belong to the family Gyroniti-
dae, based on the characteristics of the shell and the
shape of the suture line though it also shares charac-
ters with the Mullericeratidae sensu Ware & Bucher
(2018).

Occurrence. Smith (1932) described this spe-
cies from the Middle Smithian Meekoceras gracilitatis
Zone of Idaho.

Family Galfetitidae Brithwiler & Bucher, 2012a
Genus Galfetites Brayard & Bucher, 2008

Type species: Galfettites simplicitatis Brayard & Bucher, 2008.

Galfettites omani Brithwiler & Bucher, 2012a
Fig. 9A-D

2012a Galfettites omani n. sp. Brithwiler & Bucher, p. 27, pl. 14: 6-8.
2012c¢ Galfettites omani - Brihwiler et al., p. 137, fig. 17 A-AD.
2020 Galfettites omani - Jattiot et. al., p. 18, pl. 7: J-M.

Material: One specimen.

Description. Shell moderately evolute, el-
liptical, very compressed, platycone. Whorls sec-
tion subrectangular, with maximum thickness in
the middle of the section. Venter tabulate, with
angular ventral shoulders. Flanks are slightly con-
vex. Umbilicus wide, taking almost one half of the
shell, shallow and with rounded shoulders. Surface
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smooth, without ornamentation. Suture line cera-
titic, very simple.

Dimensions:

Inv. number D H w U H/D W/D u/D
GBR 12/14 235 9.2 5.3 9.1 39.15 | 22.55 | 38.72

Remarks. Although the specimen from
Gornji Brceli is missing radial folds, other characte-
ristics (tabulate venter, wide and shallow umbilicus,
simple suture line) indicate that it belongs to the spe-
cies Galfettites oman.

Occurrence. The species is known from the
Middle Smithian Nammalites pilatoides beds of Oman
(Brithwiler et al. 2012a) and India (Brihwiler et al.
2012¢) and the Late Smithian Awasibirites fauna of
Timor (Jattiot et al. 2020).

Family Dieneroceratidae Kummel, 1952
Genus Dieneroceras Spath, 1934

Type species: Ophiceras dieneri Hyatt & Smith, 1905

Dieneroceras sp.
Fig. 9E-F

2012b Dieneroceras sp. indet. A - Brithwiler & Bucher, p. 81, fig. 66 A-E.
Material: Two poortly preserved specimens.

Description. Specimens are compressed and
strongly crushed. The shell is evolute, circular in
shape, flanks are straight. Whotl section due to flat-
tening not preserved, but the venter may have been
flat according to the still visible short-rounded ven-
tral edge. Umbilicus wide, taking almost one half
of the shell, shallow. Surface smooth, without orna-
mentation. Suture line is not preserved.

Remarks. Described specimens have general
characteristics of the genus Dieneroceras, but their poor
preservation hinders a specific determination. They are
best compared with the specimens described as Dzenero-
ceras sp. indet. A by Brithwiler and Bucher (2012b) from
Smithian of Salt Range, Pakistan. The specimens have
inventory numbers GBR 4/11 and GBR 5/11.

Occurrence. The species has been described
from the Middle Smithian Psexdoceltites multiplicatus
beds of Pakistan (Brithwiler et al. 2012b).

Genus Wyomingites Hyatt, 1900

Type species: Meekoceras aplanatum White, 1879

Wyomingites ct. aplanatus (White, 1879)
Fig. 9G-]

1880 Meekoceras aplanatum - White, p. 112, pl. 31: 1.

1905 Meekoceras (Gyronites) aplanatum - Hyatt and Smith, p. 146, pl. 11:
1-14; pl. 64: 17-22; pl. 77: 1-2.

1932 Flemingites aplanatus - Smith, p. 51, pl. 11: 1-14; pl. 22: 1-23; pl.
39: 1-2; pl. 64: 17-32.

2008 Wyomingites aplanatus - Brayard and Bucher, p. 42, pl. 16: 1-3.

Material: One specimen.

Description. Shell moderately evolute, el-
liptical, compressed, platycone. Whotl section su-
brectangular, with maximum thickness near the
umbilicus. Venter rounded at first, but becomes ta-
bulate later, with angular ventral shoulders. Flanks
are straight and almost parallel. Umbilicus wide,
taking one third of the shell, shallow and with
rounded shoulders. Ornamentation consists of very
strong radial folds. Suture line is ceratitic, very sim-

ple.

Dimensions:
Inv. number D H w U H/D W/D u/D
GBR 1/11 12.3 5.1 3.6 4.5 41.46 | 29.27 | 36.59

Remarks. Described specimen is most si-
milar to the description given by Smith (1932), and
figures of suture lines and shells of juvenile forms
given by the author. However, the specimen from
Gornji Brceli has more oval cross-section than other
specimens of this species and also much stronger
ribs. The only other strongly ribbed specimen is
shown in Brayard & Bucher (2008). Therefore, this
specimen is determined as Wyomingites ct. aplanatus.

Occurrence. Wyomingites aplanatus seems as
long-ranging as it is known from Early Smithian Fle-
mingites rursiradiatus beds of China (Brayard & Bu-
cher 2008) and also from topmost Middle Smithian
Meekoceras gracilitatis zone of Nevada (Jenks et al.
2010).

Family Flemingitidae Hyatt, 1900
Genus Prseudoflerningites Spath, 1930

Type species: Ophiceras nopscanum Welter, 1922

Pseudoflemingites martellii Dakovi¢, 2017
Fig, 9K-N

2012b Psendoflemingites cf. timorensis - Brihwiler and Bucher, p. 78,
fig. 61 A-J.
2017 Pseudofleningites martellii n. sp. Dakovi¢, p. 101, fig. 5.
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Fig. 9 - A-D) Galfettites omani Brihwiler & Bucher, GBR 12/14; E-F) Dieneroceras sp., GBR 4/11; G-]) Wyomingites cf. aplanatns (White), GBR
1/11; K-N) Holotype of Pseudoflemingites martellii Dakovié, GBR 11/14. All pictutes natural size, unless indicated differently.

Material: Two pootly preserved specimens.

Description. Moderately evolute, ellitical and
compressed form, with subrectangular to elliptical
whotl section, rounded venter, strong ribs on the
umbilicus and ceratitic suture line. For a detailed de-
scription see Dakovi¢ (2017).

Occurrence. Brihwiler & Bucher (2012b)
described this species from the Early Smithian Sha-
maraites rursiradiatus beds of Salt Range (Pakistan).

Family Arctoceratidae Arthaber, 1911
Genus Truempyceras Brithwiler & Bucher, 2012b

Type species: Anasibirites pluriformis Guex, 1978

Truempyceras compressum Brithwiler et al., 2012¢
Fig. 10A-D

2012¢ Truempyceras compressum sp. nov. Brithwiler et al, p. 148, fig. 29:
A-AA.
2020 Truempyceras compressum - Jattiot et. al., p. 47, pl. 23: AD-AT.

Material: One partially preserved specimen.

Description. Shell moderately involute, ellip-
tical, platycone. Whorl section trapezoidal, with ma-
ximum thickness near the umbilicus. Venter tabula-
te, with angular ventral shoulders. Flanks are slightly
convex. Umbilicus is small in comparison to the rest

of the shell, rounded, deep, with angular shoulders.
Ornamentation consists of weak radial folds. Sutu-
re line is ceratitic, very simple, with bifid first late-
ral lobe, indented other lobes and slightly phylloid
sadles.

Dimensions:
Inv. number D H W U H/D W/D u/D
GBR 10/14 X 7.9 5 X X X X

Remarks. Although the specimen from
Gornji Breeli is a juvenile form, the characteristics
of the shell and suture line indicate that it belongs
to the species described by Brihwiler et al. (2012c).

Occurrence. The species is known from the
Middle Smithian Truempyceras horizon of the Nam-
malites pilatoides beds of India (Brithwiler et al. 2012c)
and Owenites fauna of Timor (Jattiot et al. 2020).

Family Paranannitidae Tozer, 1971
Genus Owenites Hyatt & Smith, 1905

Type species: Owenites koeneni Hyatt & Smith, 1905

Owenites zitteli Smith, 1932
Fig. 10E-U

1932 Owenites zitteli n. sp. Smith, p. 101, pl. 52: 1-3.
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Fig. 10 - A-D) Truempyceras compressum Brihwiler et al., GBR 10/14; E-U) Owenites itteli Smith, E-F: GBR 89/11; G: GBR 91/11; K-L: GBR
95/11; 1-J]: GBR 98/11; M-O: GBR 107/11; P-R: GBR 21/14; S-U: GBR LK 43/90. All pictures natural size, unless indicated differ-

ently.
Material: 19 specimens.

Description. Shell involute, elliptical to al-
most round in shape, compressed, flat oxycone with
acute keel. Whotl section lenticular, with maximum
width at the middle of the section. Ventre acute,
sharp, whereas the flanks are convex. Umbilicus
small, round and shallow, with rounded shoulders.
Ornamentation consists of weak, biconcave growth
lines, and in some specimens biconcave folds. Sutu-
re line ceratitic, very complex, with broad, indented
lobes and well individualized auxiliary series.

Remarks. Many authors consider the species
Owvenites zitteli, described by Smith (1932), as a syno-
nym of Ouwenites koeneni following Kummel & Steele
(1962). But Shigeta & Nguyen (2014, fig. 96) showed
in a morphometric comparison of a large O. koeneni
collection from Vietnam with the holotype of O.
zutteli clear morphological differences between the
two forms. And both, the holotype in Smith (1932),
as well as all of the specimens from Gornji Brceli
are definitely more compressed than those of Owe-
nites koeneni described elsewhere (Kummel & Steele
1962; Brayard & Bucher 2008; Brithwiler & Bucher



The Early Triassic ammonoids of Gornji Bréeli (Southern Montenegro) 423

2012a; Brayard et al. 2013; Shigeta & Nguyen 2014).
Therefore and following Smith (1932), the species
Owenites zitteli is in the present paper maintained as
a separate species.

Occurrence. Smith (1932) described this
species from the Middle Smithian Owenites Subzone
of the Meekoceras gracilitatis Zone of California.

Dimensions:
Inv.br. D H w U H/D W/D u/D
GBR 89/11 29.8 16.8 7.2 3.3 56.38 | 24.16 | 11.07
GBR 91/11 X X X 59 X X X
GBR 95/11 235 12.3 5.7 4.3 52.34 | 24.26 18.3
GBR 96/11 X 235 8 5.1 X X X
GBR 97/11 X 21.6 8.4 X X X X
GBR 98/11 17.7 9.3 4.8 25 5254 | 27.12 | 1412
GBR 103/11 24.3 14.1 6.3 X 58.02 | 25.93 X
GBR 104/11 X X X X X X X
GBR 105/11 X 9.5 43 34 X X X
GBR 107/11 18.6 9.7 4.4 34 52.15 | 23.66 | 18.28
GBR 109/11 X X 3.8 34 X X X
GBR 111/11 355 20.4 7.9 4.2 57.46 | 22.25 | 11.83
GBR 112/11 19.5 11.2 5 3.4 57.44 25.64 17.44
GBR 114/11 18.6 10.3 4.4 X 55.38 | 23.66 X
GBR 20/14 18.6 10.3 4.4 3 55.38 | 23.66 | 16.13
GBR 21/14 48.1 27 10.6 4.2 56.13 | 22.04 8.73
GBR LK 42/90 X 28.2 10.9 X X X X
GBR LK 43/90 | 60.7 35 13.6 4.3 57.66 | 22.41 7.08
GBR LK 44/90 | 25.7 13.5 6.6 35 52.53 | 25.68 | 13.62

Superfamily Sagecerataceae Hyatt, 1884
Family Hedenstroemiidae Waagen, 1895
Genus Parahedenstroemia Spath, 1934

Type species: Hedenstroemia acuta Krafft, 1909

Parahedenstroemia petkovici Dakovi¢, 2017
Fig. 11A-D

2017 Parabedenstroemia petkovici n. sp. Dakovié, p. 101, fig. 6.

Material: 31 specimens.

Description. Involute, elliptical form, oxy-
cone with an acute keel, having lenticular whorl sec-
tion and acute, keeled venter. Umbilicus is round
and deep, with angular shoulders. Suture line is cera-
titic, with a small adventious element in the external
lobe, indented lobes and slightly phylloid saddles.
For a detailed description see Dakovi¢ (2017).

Remarks. The species differs from other spe-
cies of the genus by the phylloid-elongated saddles.

Occurrence. Middle Smithian Owenites beds
of Gornji Brceli in southern Montenegro.

Parabedenstroemia? tatjanae n. sp.
Fig. 11E-G

non 1935 Pseudosageceras multilobatum - Petkovi¢ & Mihailovié, p. 259,
pl. 3:1-3.

p ? 2009 Parabedenstroemia kiparisovae Shigeta & Zakharov sp. nov., p.
137, fig. 127: 2, fig. 128: 1-10; non fig. 127: 1, fig. 128: 11-14.

Derivation of name: Named after Tatjana Motrenko-Simi¢,
a Medical Doctor working in Montenegro, specialized in In-Vitro
Fertilization.

Holotype: RGF MZ 210 (Fig. 11E-G), Middle Smithian
Ouwenites beds of Gornji Bréeli in southern Montenegro.

Material: One specimen from the original collection of
Petkovi¢ & Mihailovi¢ (1935).

Diagnosis: Parabedenstroemia? species with a small, shallow
umbilicus, all-time acute venter and distinct suture line.

Description. Shell involute, elliptical, com-
pressed, oxycone, with an acute keel. Whotl section
lenticular, with maximum thickness in the middle
of the section. Venter is acute and keeled, flanks ate
convex. Umbilicus is small and shallow, with round-
ed shoulders. Shell surface smooth. Suture line is
ceratitic, with indented lobes and narrowly oval
saddles, and with well-individualized auxiliary series.

Dimensions:
Inv. number D H w U H/D W/D u/D
RGF MZ 210 X X 10.8 3.5 X X X

Remarks. Parabedenstroemia?  tatjanae n. sp.
differs from other species of the genus, in particu-
lar from Parabedenstroemia petkovici in the shape of
the non-phylloid suture line and lenticular whorl
section, and from the type species Parabedenstroemia
acuta by broader whotls and an open umbilicus.
Parabedenstroemia? tatjanae n. sp. also differs from
similar species of the genus Hedenstroemia, i.e. He-
denstroemia evoluta and Hedenstroemia kossmati, while
having a comparable suture line, by the different
venter and shape of the shell (see Brihwiler & Bu-
cher 2012b, Brayard et al. 2013). Hedenstroemia he-
denstroemi has a similar suture line and venter, but a
wider umbilicus and overall a different shape of the
shell (see Dagys & Ermakova 1990).

Parabedenstroemia? tatianae n. sp., otherwise, is
in form of the shell and the shape of the suture
line most similar to the “juvenile” paratypes of
Parabedenstroemia kiparisovae described by Shigeta &
Zakharov (2009: fig. 127: 2, fig. 128: 1-10). Howev-
et, the holotype of this species (Shigeta & Zakha-
rov 2009: fig, 127: 1, fig. 128: 11-14) has a rounded
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venter and a suture with differing phylloid saddles
and may thus be kept separate both on the species-
and generic level. Regarding the paratypes of Para-
hedenstromia kiparisovae here as con-specicific with
Parahedenstromia?  tatjanae, it also seams arguable
that Parabedenstroemia? tatjanae n. sp., together with
the paratypes of Parahedenstromia kiparisovae actu-
ally represent a new genus; nevetheless, because of
the lack of sufficient material, they are described
as Parabedenstroemia?.

Occurrence. Except for the Middle Smi-
thian of Gornji Bréeli in southern Montenegro,
the species is probably present in the Dienerian of
South Primorye (Shigeta & Zakharov 2009).

Genus Psendosageceras Diener, 1895

Type species: Pseudosageceras sp. indet. Diener, 1895

Pseudosageceras multilobatum Noetling, 1905
Fig 11H-Q

1905 Psendosageceras intermontanum sp. nov. Hyatt & Smith, p. 99,
pl 4:1-3, pl. 5: 1-6, pl. 63: 1-2.

1909 Pseudosageceras multilobatum - Krafft & Diener, p. 145, pl.
21: 5.

1911 Psendosageceras drinense Arthaber, p. 201, pl. 17: 6-7.

1929 Psudosageceras intermontanum Mathews, p. 3, pl. 1: 18-22.

1932 Psendosageceras multilobatum - Smith, p. 87, pl. 4: 1-3, pl. 5:
1-6, pl. 25: 7-16, pl. 60: 32, pl.63: 1-6.

non 1935 Psendosageceras multilobatum - Petkovié & Mihailovié, p.
259, pl. 3: 1-3.

1959 Psendosageceras multilobatum - Chao, p.183, pl. 1: 9, 12.

1959 Psendosageceras curvatum sp. nov. Chao, p.185, pl. 1: 13-14.

1959 Psendosageceras tsotengense sp. nov. Chao, p.184, pl. 1: 7-8.

1968 Psendosageceras multilobatum - Shevyrev, p. 791, pl. 1: 1-2.

1978 Psendosageceras multilobatum - Weitschat & Lehmann, p. 95,
pl. 10: 2.

1994 Psendosageceras multilobatum - Tozer, p. 83, pl. 18: 1.

2008 Psendosageceras multilobatum - Brayard & Bucher, p. 70, pl.
37:1-5.

2012a Pseudosageceras multilobatum - Brihwiler & Bucher, p. 47,
pl. 26: 4.

2012b Psendosageceras multilobatum - Brihwiler & Bucher, p. 109,
fig. 95 A-N.

2020 Pseudosageceras multilobatum - Jattiot et. al., p. 60, pl. 31: A-W.

Material: 32 specimens.

Description. Shell extremely involute, ellip-
tical, compresses, oxycone. Whorl section triangu-
lar, with maximum thickness near the umbilicus.
Venter acute, whereas the flanks are straight. Um-
bilicus occluded. Surface smooth, without orna-
mentation. Suture line is ceratitic, very complex,
with trifid main lateral lobe. Other lobes are bifid.

Dimensions:
Inv.br. D H W H/D W/D
GBR 45/11 X 28.5 X X X
GBR 47/11 X 21.6 X X X
GBR 48/11 X 16.2 6.4 X X
GBR 49/11 X X 5.4 X X
GBR 50/11 25.9 16 6.2 61.78 | 23.94
GBR 51/11 22.3 13 5.6 58.3 25.11
GBR 52/11 23.2 13.9 X 59.91 X
GBR 53/11 23.4 141 6.2 60.26 26.5
GBR 54/11 X 101 34 X X
GBR 55/11 43.6 27.7 11 63.53 | 25.23
GBR 59/11 X X 5.8 X X
GBR 60/11 325 19.9 X 61.23 X
GBR 61/11 X 12.2 4.5 X X
GBR 64/11 19.4 12.5 4.2 64.43 | 21.65
GBR 66/11 X 16.8 7.8 X X
GBR 70/11 24.9 16.9 6.4 67.87 25.7
GBR 71/11 52.2 29.6 X 56.7 X
GBR 72/11 23.3 151 6.6 64.81 | 28.33
GBR 73/11 X 17.6 7.7 X X
GBR 77/11 20.4 12.6 5.7 61.76 | 27.94
GBR 78/11 26.2 17.5 6.7 66.79 | 25.57
GBR 82/11 18.1 12.2 43 67.4 23.76
GBR 83/11 X X 4.6 X X
GBR 84/11 X X 6.2 X X
GBR 5/14 X 16.4 6.5 X X
GBR 6/14 X 17.8 6.2 X X
GBR LK 16/90 30.7 21.5 6.5 70.03 | 21.17
GBR LK 17/90 28.5 17.4 6.2 61.05 | 21.75
GBR LK 18/90 19.4 13 4.7 67.01 | 24.22
GBR LK 19/90 27 17.9 7.3 66.3 27.04
GBR LK 20/90 X X 7.9 X X
GBR LK 28/90 21.9 134 5.6 61.19 | 2557

Remarks. According to the description of
the species based on shell characteristics and sutu-
re line in Petkovi¢ & Mihailovi¢ (1935), there is no
doubt that part of their material must have belonged
to Pseudosageceras multilobatum. Unfortunatelly, those
specimens are no longer present in the collection of
the Faculty of Mining and Geology of Belgrade any
more. Paradoxally, the only specimen in their collec-
tion is not a Pseudosageceras, but it is here referred to
the new species Parabedenstroensia? tatjanae.

Occurrence. Pseudosageceras multilobatum repre-
sents one of the most common and widest distribu-
ted ammonoid species of the Early Triassic (Smithian
and Spathian).
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Fig. 11 - A-D) Holotype of Parabedenstroemia petkovici Dakovi¢, GBR 19/14; E-G) Parabedenstroemia? tatjanae n. sp., RGF MZ 211; H-Q) Pseudosa-
geceras multilobatum Noetling, H-I) GBR 45/11; J-L) GBR 55/11; M-N) GBR 61/11; O-Q) GBR 5/14. All pictures natural size, unless

indicated differently.

Genus Cordillerites Hyatt & Smith, 1905

Type species: Cordillerites angulatus Hyatt & Smith, 1905

Cordillerites cf. antrum Brayard & Bucher, 2008
Fig. 12

1935 Hedenstroemia hyatti — Petkovi¢ & Mihailovié, p. 258, pl. 2: 3-6.
2008 Cordillerites antrum n. sp. Brayard & Bucher, p. 74, pl. 40: 1-9.

Material: 33 specimens.

Description. Shell extremely involute, ellipti-
cal, compresses, oxycone. Whotl section subrectan-
gular, with maximum thickness in the middle of the
section. Venter tabulate, with angular ventral shoul-

ders. Flanks are slightly convex. Umbilicus occlu-
ded. Ornamentation consists of weak growth lines.
Suture line is ceratitic, very complex with only one
auxiliary lobe.

Remarks. Specimens of this species were
first mentioned as Cordillerites angulatus by Pakovic
(2017) but morphologically they are closer to the
older, more compressed species Cordillerites antrum
described from the Early Smithian Kashmirites kapila
beds of South China (Brayard & Bucher 2008). One
specimen of Petkovi¢ & Mihailovi¢ (1935) named
as Hedenstroemia hyatti belongs to the present species.
The same authors mention three specimens of H.
hyatti in their collection that are similar to the de-
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Fig. 12 - Cordillerites cf. antrum Brayard & Bucher, A-D) RGF MZ 209; E-G) GBR 29/11; H-J) GBR 33/11; K-M) GBR 34/11; N-P) GBR
35/11; Q-R) GBR 36/11; S-T) GBR 37/11; U-W) GBR 4/13; X-Z) GBR LK 6/90. All pictures natural size, unless indicated diffet-

ently.

scription given by Smith (1932) and show a small,
but distinctive umbilicus. The single presently pre-
served specimen (RGF MZ 209) in the collection
of Faculty of Mining and Geology in Belgrade, ho-
wever, has an occluded umbilicus and a suture line
consistent with the genus Cordillerites. This, as well

as our specimens differ from Cordillerites antrum by
the missing of the second auxiliary lobe and leads
us to a cf. identification.

Occurrence. The species is known from the
considerably older, Early Smithian, Kashwirites kapila
beds of South China (Brayard and Bucher 2008).
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Dimensions: 1932 Aspenites obtnsus - Smith, p. 86, pl. 31: 8-10.
1959 Aspenites acutus - Chao, p. 269, pl. 35: 12-18, 23.
Inv.br. D H w HD | WD 1959 Agpenites laevis - Chao, p. 270, pl. 35: 9-11.
RGF MZ 209 50.1 32.3 115 64.47 | 22.95 1962 Aspenites acutus - Kummel & Steele, p. 692, pl. 99: 16-17.
1962 Hemiaspenites obtusus - Kummel & Steele, p. 666, pl. 99: 18.
GBR 29/11 229 | 145 | 6 | 6332 | 262 1979 Agpenites acuts - Nichols & Silbetling, pl. 1: 12-14.
GBR 30/11 X X 10.1 X X 2008 Aspenites acutus - Brayard & Bucher, p. 77, pl. 42: 1-9.
2012a Aspenites acutus - Brihwiler & Bucher, p. 48, pl. 26: 1-2.
GBR 31/11 X 129 S X X 2012¢ Aspenites acutus - Brihwiler et al., p. 160, fig. 41 A-M.
GBR 32/11 20.9 13.4 53 64.11 | 25.36 2013 Aspenites acutus - Brayard et al.,p. 212, fig. 81 a-j.
GBR 33/11 37 23.9 9.9 6459 | 26.76 2020 Aspenites acutus - Jattiot et. al., p. 62, pl. 32: AE-AH.
GBR 34/11 43.8 29.7 11.7 67.81 26.71 X .
Material: 25 specimens.
GBR 35/11 27 17.6 7.2 65.19 | 26.67
GBR 36711 237 | 148 | 67 | 6245 | 28.27 Description. Shell extremely involute, ellipti-
GBR 37711 X 7 6.1 X X cal, compresses, oxycone with an acute keel. Whorl
GBR 38/11 X X 18 x X section lenticular, with maximum thickness in the
GBR 39/11 356 | 226 8 63.48 | 22.47 middle of the section. Venture acute, keeled, while
GBR 40/11 X 213 76 X X the flanks are convex. Umbilicus occluded. Orna-
GBR 41/11 344 | 229 | 84 | 666 | 2442 mentation consists of falcoid growth lines, as well
GBR 42/11 324 | 208 | 85 | 642 | 2623 as of convex radial folds. Folds are best developed
GBR 43/11 271 18 6.4 | 6642 | 23.62 in the middle of the flanks, whereas they disappear
GBR 44/11 X 404 | 15.6 X X near the umbilicus and venter. Sutute line is cerati-
GBR 56/11 17.1 114 4 66.67 | 23.39 tic, very complex, with long auxiliary series.
GBR 2/13 44 26.4 10.3 60 23.41
GBR 3/13 x 28.8 11 x x Dimensions:
GBR 4/13 39.8 24.2 8.5 60.8 28.52 Inv.br. D H w H/D W/D
GBR 5/13 30.8 | 19.8 74 | 6429 | 23.05 GBR 5711 X X 57 X X
GBR 6/13 X 13.9 5.9 X X GBR 58/11 196 | 129 5 65.81 | 25.51
GBR 1/14 X 27.3 9.2 X X GBR 63/11 364 | 229 X 62.91 X
GBR LK 1/90 X X 7.9 X X GBR 65/11 25.9 16.9 7.2 65.25 27.8
GBR LK 2/90 28.6 18.5 7.3 64.69 | 25.52 GBR 67/11 32 20.6 6.7 64.37 | 20.34
GBR LK 3/90 X 18.7 X X X GBR 68/11 245 16.9 7.2 68.98 | 29.39
GBR LK 4/90 X X 5.9 X X GBR 69/11 20 12.6 5.3 63 26.5
GBR LK 5/90 25.2 15.8 6 62.7 23.81 GBR 74/11 X 13.8 6.1 X X
GBR LK 6/90 23.4 14.1 5.8 60.26 | 24.79 GBR 76/11 25.6 16.7 X 65.23 X
GBR LK 7/90 X X 8.5 X X GBR 85/11 28.2 17.8 6.4 63.12 | 22.69
GBR LK 8/90 X X 8.6 X X GBR 86/11 253 16.9 7.5 66.8 29.64
GBR LK 9/90 X 24.8 9.2 X X GBR 87/11 25 14.4 4.7 57.6 18.8
GBR 88/11 X 15.2 6.1 X X
. . GBR 8/13 X X 7.5 X X
Family Aspenitidae Spath, 1934
. A GBR 9/14 35.1 22.6 7.7 64.39 | 21.94
Genus Aspenites Hyatt & Smith, 1905
GBR 13/14 18.9 11.2 59.26 | 26.45
Type species: Aspenites acutus Hyatt & Smith, 1905 GBR LK 29/90 X X X X
GBR LK 30/90 X 16.1 7.3 X X
Aspenites acutus Hyatt & Smith, 1905 GBR LK 31/90 X X 72 X X
Fig 13A-P GBRLK32/90 | 221 | 149 | 53 | 6742 | 23.98
1905 Aspenites acutus sp. nov. Hyatt & Smith, p. 96, pl 2: 9-13, pl. 3: GBRLK33/%0 | 299 18.7 72 6254 | 24.08
1-5. GBR LK 34/90 X 14.4 5.6 X X
1922 Aspenites acutus - Welter, p. 98, fig, 7. GBR LK 35/90 X 20 76 X X
1922 Aspenites laevis nov. sp. Welter, p. 99, pl. 1: 4-5.
1932 Aspenites acntns - Smith, p. 86, pl. 2: 9-13, pl. 3: 1-5, pl. 30: 1-26, GBRLK36/90 | 28.2 17.4 6.5 61.7 | 23.05
pl. 60: 4-6. GBR LK 37/90 X 16.2 6.4 X X
1932 Aspenites laevis - Smith, p. 86, pl. 28: 28-33.
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Fig. 13 - A-O) Aspenites acutus Hyatt & Smith, A-C: GBR 57/11; D-E: GBR 63/11; F: GBR 65/11; G-H: GBR 8/13; I-K: GBR 9/14; L-N:
GBR 13/14; O-P: GBR LK 36/90; Q-R: Pseudaspenites cf. layeriformis (Welter), GBR 3/11. All pictures natural size.

Remarks. Aspenites acutus represents a very
common species in sediments of Smithian age.
Specimens from Gornji Bréeli show great simila-
rity with the ones described by Brayard & Bucher
(2008) from Southern China, especially in the shape
of the shell and trace of the suture line.

Occurrence. Aspenites acutus is a very com-
mon Smithian species. It is know from Early
Smithian Flemingites rursiradiatus beds and Middle
Smithian Owenites koeneni beds in China (Brayard &
Bucher 2008), Middle Smithian Brayardites compressus
beds of India (Brihwiler et al. 2012c), Nammalites
pilatoides, Owenites koeneni beds of Oman (Brihwi-
ler et al. 2012a), Owenites fauna of Timor (Jattiot et
al. 2020) and Owenites beds of Utah (Brayard et al.
2013).

Genus Psendaspenites Spath, 1934
Type species: Aspenites layeriformis Welter, 1922

Pseudaspenites ct. layeriformis (Welter, 1922)
Fig 13Q-R

1922 Aspenites layeriformis nov. sp. Welter, p. 97, pl. 1: 6-7.

1959 Inyonites striatus sp. nov. Chao, p. 197, pl. 2: 22-26.

1959 Inyonites oblicatus sp. nov. Chao, p. 198, pl. 2: 7,17-21,27.

2008 Psendaspenites layeriformis - Brayard & Bucher, p. 79, pl. 43: 1-6.
2012a Psendaspenites layeriformis - Brithwiler & Bucher, p. 48, pl. 26: 3.
2020 Psendaspenites layeriformis - Jattiot et. al., p. 62, pl. 32: A-AD.

Material: One pootly preserved specimen.

Description. Shell involute, elliptical, com-
pressed oxycone with acute keel. Whotl section
lenticular. Venter acute, keeled, while the flanks are
convex. Umbilicus medium-sized, elliptical in sha-
pe, shallow with rounded shoulders. Ornamenta-
tion and suture line are not preserved.

Dimensions:
Inv. number D H w U
GBR 3/11 X X X 3

Remarks. The described specimen has most
similarities with the species Pseudaspenites layerifor-
mis. However, because the specimen is damaged, it
was not possible to determine surely if it belongs
to this species.
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Occurrence. Pseudaspenites
known from Early Smithian Flemingites rursiradia-
tus beds of China (Brayard & Bucher 2008), and
Robillites omanensis beds of Oman (Brithwiler et al.
2012a) and from the Middle Smithian Owenites fau-
na of Timor (Welter 1922; Jattiot et al. 2020).

layeriformis s

Acknowledgements. The authors would like to thank Damjan
Cadenovi¢ and Novo Radulovié, who helped in finding the locality
and collecting the fossils. Ivan Stefanovic is thanked for providing
part of the collection published by Petkovi¢ and Mihailovi¢ in 1935,
and Vladan Radulovi¢ is kindly thanked for providing the photos of
this material. Romain Jattiot, Thomas Brithwiler and Hugo Bucher
are kindly thanked for their help in aquiring literature needed for the
analysis of the material: The authors would also like to thank Hugo
Bucher and an anonymous reviewer for reviewing the manuscript
and their usefull comments and suggestions.

REFERENCES

Arthaber G. (1911) - Die Trias von Albanien. Bestrige ur
Paliontologie und Geolggie Oesterrich-Ungarns und des Orients,
24: 169-288.

Brayard A. & Bucher H. (2008) - Smithian (Eatly Triassic)
ammonoid faunas from northwestern Guangxi (South
China): taxonomy and biochronology. Fossils and Strata,
55:1-179.

Brayard A., Bylumd K.G. & Jenks J.I. (2013) - Systematic pa-
leontology. In: Brayard A., Bylund K.G,, Jenks J.I, Ste-
phen D.A., Olivier N., Escarguel G., Fara E. & Vennin
E. - Smithian ammonoid faunas from Utah: implications
for Early Triassic biostratigraphy, correlation and basinal
paleogeography. Swiss Journal of Palaeontology, 132: 158-
219.

Brayard A., Escarguel G, Fluteau I, Bourquin S. & Galfetti T.
(2006) - The Early Triassic ammonoid recovery: paleo-
climatic significance of diversity gradients. Palaeogeogra-
Phy, Palacoclimatology, Palaeoecology, 239: 374-395.

Brihwiler T. & Bucher H. (2012a) - Systematic palacontology.
In: Brihwiler T., Bucher H., Goudman N. & Galfetti
T. - Smithian (Eatly Triassic) ammonoid fauna from Ex-
otic Blocks from Oman: taxonomy and biochronology.
Palaeontographica, Abteilung A, 296: 13-107.

Brihwiler T. & Bucher H. (2012b) - Systematic palacontology.
In: Bruhwiler T., Bucher H., Ware D., Schneebeli-Het-
mann E., Hochuli P.A., Roohi G., Rehman K. & Yaseen
A. - Smithian (Early Triassic) ammonoids from the Salt
Range, Pakistan. Special papers in paleontology, 88: 22-114.

Brithwiler T., Bucher H., Goudman N. & Galfetti T. (2012a) -
Smithian (Farly Triassic) ammonoid fauna from Exotic
Blocks from Oman: taxonomy and biochronology. Pa/-
aeontographica, Abteilung A, 296: 3-107.

Brihwiler T., Bucher H., Ware D., Schneebeli-Hermann
E., Hochuli PA., Roohi G., Rehman K. & Yaseen A.
(2012b) - Smithian (Early Triassic) ammonoids from
the Salt Range, Pakistan. Special papers in paleontology, 88:
1-114.

Brihwiler T., Bucher H. & Krystyn L. (2012¢) - Middle and
Late Smithian (Early Triassic) ammonoids from Spiti,
India. Special papers in paleontology, 88: 119-174.

Chao K. (1959) - Lower Triassic ammonoids from Western
Kwangsi, China. Palaeontologia Sinica, New Series B, 9:
1-355.

Cadenovi¢ D. (2015) - Oolitic carbonates depositional se-
quence (3rd and 4th orbital order) of Crmnica and the
Montenegrin coast [Depozicione sekvence (3. i 4. or-
bitalni red) oolitnih karbonata Crmnice i Crnogorskog
primortial. Geoloski glasnik Zavoda za geoloska istragivanja
Crne Gore, 16: 59-93. [in Serbian, English summary].

Dagys A.S. & Ermakova S.P. (1990) - Early Olenekian Ammo-
noids of Siberia. Nauka, Moscow, 112 pp. [in Russian].

Dimitrijevi¢ M.N. (1967) - Sedimentologic problems of Mid-
dle Triassic flysch in the terrains between Scutari lake
and the Adriatic sea [Sedimentolosko-stratigrafski prob-
lemi srednjetrijaskog fliSa u terenima izmedu Skadar-
skog jezera i Jadranskog moral. Geoloski glasnik Zavoda
za geoloska istrazivanja Crne Gore, 5: 223-310. [in Serbo-
Croatian, English summary].

Dimitrijevi¢ M.N. & Dimitrijevi¢c M.D. (1989) - The Triassic
flysch of Montenegro: basin reconstruction [Trijaski fli§
Crne Gore: rekonstrukcija basena). Geoloski glasnik Za-
voda za geoloska istragivanja Crne Gore, 13: 47-56. [in Serbo-
Croatian, English summary].

Dakovi¢ M. (2017) - New Early Triassic (Smithian) ammo-
noids from Gornji Brceli (southern Montenegro). Aus-
trian Journal of Earth Sciences, 110(2): 96-104.

Gradinaru E. (2000) - Introduction to the Triassic geology of
North Dobrogea Orogene - An overview of the Triassic
System in the Tulcea Unit and the ammonoid biostra-
tigraphy. In Gridinaru E. (Ed.) Workshop on the Low-
er-Middle Triassic (Olenekian-Anisian) boundary, 7-10
June 2000, Tulcea, Romania, Field Trip Section: 1-63.

Hyatt A. & Smith J.P. (1905) - Triassic cephalopod genera
of America. U. S. Geological Survey Professional Paper, 40:
1-394.

Jattiot R., Bucher H. & Brayard A. (2020) - Smithian (Early
Triassic) ammonoid faunas from Timor: taxonomy and
biochronology. Palacontographica, Abteilung A, 317: 1-137.

Jenks J.F, Brayard A., Brithwiler T. & Bucher H. (2010) - New
Smithian (Farly Triassic) ammonoids from Crittenden
Springs, Elko County, Nevada: implications for taxon-
omy, biostratigraphy and biogeography. New Mexico Mu-
seum of Natural History and Science Bulletin, 48: 1-41.

Krafft A.V. & Diener C. (1909) - Lower Triassic Cephalopoda
from Spiti, Malla Johar, and Byans. Palaeontologia Indica,
Series 15, 6: 1-186.

Krystyn L., Brandner R., Dakovi¢ M. & Horacek M. (2019)
- The Lower Ttriassic of Budva Zone. Geoloski glasnik Za-
voda za geoloska istrazivanja Crne Gore, 17: 9-23.

Krystyn L., Brandner R., Horacek M. & Richoz S. (2017) - A
species of the Ewurygnathodus costatns morphocline as im-
portant auxiliary conodont marker for the waageni-date
definition of the IOB in low palacolatitudes. Geo.A/p, 14
125-126.

Krystyn L., Dakovié¢ M., Horacek M., Lein R., Cadenovi¢ D. &



430 Datkovié M., Krystyn L. & Sudar M.

Radulovi¢ N. (2014) - Pelagically influenced Late Perm-
ian and Early Triassic deposits in Montenegro: remnant
of Internal Dinarid Neotethys or Paleotethys relict?
Berichte Institut Erdwissenschaften Karl-Franz-Univ. Grag, 20:
114.

Kummel B. & Erben H.K. (1968) - Lower and Middle Trias-
sic cephalopods from Afghanistan. Palacontographica, Ab-
tetlung A, 129: 95-148.

Kummel B. & Steele G. (1962) - Ammonites from the Meeko-
ceras gracilitatus zone at Crittenden Spring, Elko County,
Nevada. Journal of Paleontology, 36: 638-703.

Lukeneder A (2015) - Ammonoid habitats and life history. In:
Klug C., Korn D.,, De Baets K., Kruta I. & Mapes. R.H.
- Ammonoid Paleobiology: From Anatomy to Ecology,
Topics in Geobiology, 43: 689-791.

Mathews A.A.L. (1929) - The Lower Triassic cephalopod
fauna of the Fort Douglas area, Utah. Walker Museum
Menwirs, 1: 1-46.

Mirkovié¢ M., Kalezi¢ M., Pajovi¢ M., Zivaljevié M. & Skuleti¢
D. (1978) - Explanatory booklet for sheets Bar and Ul-
cinj K 34-63 and K 34-75 — Basic Geological Map 1:100
000 [Tumac za listove Bar i Ulcinj K 34-63 1 K 34-75].
Federal geological survey of Yugoslavia, 55 pp. [in Serbo-Cro-
atian, English summary].

Nichols K.M. & Silberling N.J. (1979) - Early Triassic (Smi-
thian) ammonites of Paleoequatorial affinity from the
Chulitna terrane, South-central Alaska. U. S. Geological
Survey Professional Paper, 1121B: B1-B5.

Pakistani-Japanese Research group (1985) - Permian and
Triassic Systems in the Salt Range and Shugar Range,
Pakistan. In: Nakazawa K. & Dickins J. M. (Ed.) - The
Tethys. Her Paleogeography and Paleogeography from
Paleozoic to Mesozoic. Tokai University Press: 221-312.

Panti¢-Prodanovi¢ S. (1975) - Les microfacies Triasiques
des Dinarides — le Monténégro, la Bosnie orientale
et PHérzegovine et Serbie oceidentale. Posebno igdanje
Drustva za nanku i umjetnost Crne Gore, 4: 1-257. [in Serbo-
Croatian and French].

Petkovi¢ K. & Mihailovi¢ D. (1935) - La faune des cephalopo-
des trouvée le Trias inférieur en Monténégro (Yougosla-
vie) ses caractéristiques et son importance [Nalazak ce-
falopodske faune u slojevima donjeg trijasa Crne Gore,
njene odlike i znacaj|. Annales Géologiques de la Péninsule
Balkanique |Geoloski anali Balkanskoga poluostrval, 12(2):
253-267. [in Serbo-Croatian, French summary].

Renz C. & Renz O. (1948) - Eine untertriadische Ammoniten-

fauna von der griechischen Insel Chios. Schweizerische Pa-
laeontologische Abbandlungen, 66: 1-98.

Shevyrev A.A. (1968) - Triassic Ammonoidea from the south-
ern part of the USSR. Transactions of the Paleontological In-
stitute, 119: 1-272. [in Russian].

Shevyrev A.A. (1995) - Triassic ammonites of northwestern
Caucasus. Trudy Paleontologiceskogo Instituta, 241: 1-174. [in
Russian].

Shigeta Y. & Nguyen H.D. (2014) - Systematic paleontology:
Cephalopods. In: Shigeta Y., Komatsu T., Mackawa T.
& Tran H.D. (Eds.) - Olenckian (Early Triassic) stratig-
raphy and fossil assamblages in Northeastern Vietnam.
National Musenn: of Nature and Science, 45: 65-167.

Shigeta Y. & Zakharov Y.D. (2009) - Systematic paleontology:
Cephalopods. In: Shigeta Y., Zakharov Y.D., Maeda H.
& Popov A.M. (Eds.) - The Lower Triassic system in the
Abrek Bay area, South Primorye, Russia. National Mu-
seum of Nature and Science, 38: 44-140.

Shigeta Y., Zakharov Y.D., Maeda H., Popov A.M., Yokoyama
K. & Igo H. (2009) - Introduction. In: Shigeta Y., Zakha-
rov Y.D., Maeda H. & Popov A.M. (Eds.) - The Lower
Triassic system in the Abrek Bay area, South Primorye,
Russia. Natural Museum of Nature and Science, 38: 1-3.

Smith J.P. (1932) - Lower Triassic ammonoids of North Amer-
ica. U. S. Geological Survey Professional Paper, 167: 1-199.

Tozer ET. (1994) Canadian Triassic ammonoid faunas. Geo-
logical Survey of Canada Bulletin, 467: 1-663.

Ware D. & Bucher H. (2018) - Systematic palacontology. In
Ware D., Bucher H., Brihwiler T., Schneebeli-Hermann
E., Hochuli PA., Roohi G., Ur-Rehman K. & Yaseen
A. - Griesbachian and Dienerian (Early Triassic) from
the Salt Range (Pakistan). Fossils and Strata, 63: 13-175.

Weitschat W. & Lehmann U. (1978) - Biostratigraphy of the
uppermost part of the Smithian Stage (Lower Trias-
sic) at the Botneheia, W-Spitbergen. Mitteilungen ans dem
Geologisch-Paldontologischen Institut der Universitat Hamburg,
48: 85-100.

Welter O.A. (1922) - Die Ammoniten der unteren Trias von
Timor. Paldontologie von Timor, 11: 83-154.

Westermann G.E.G. (1996) - Ammonoid Life and Habitat. In:
Landman N.H., Tanabe K. & Davis R.A. (Eds.) - Am-
monoid Paleobiology. Topics in Geobiology, 13: 607-707.

White C.A. (1880) - Contributions to invertebrate paleontol-
ogy, no. 5: Triassic fossils of south-eastern Idaho. U.
S. Geological Survey of the Territories, 12* Annual Report, 1:
105-118.



