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Abstract: Representatives of the Guadalupian and Lopingian ammonoid family Cyclolobidae are 
very rare in Transcaucasia and Iran. The new species Timorites dendroides Korn & Ghaderi n. sp. 
is described from the beds with Araxoceras (Julfa Formation, early Wuchiapingian) of Kuh- e- Ali 
Bashi (East Azerbaijan, NW Iran). It is the first record of the genus in the northern Palaeotethys and 
stratigraphically the youngest occurrence of the genus.
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1. Introduction 

The transition from the Guadalupian (Middle Perm-
ian) to the Lopingian (Late Permian) was accompa-
nied by a marked change in the composition of the 
ammonoid faunas. While the ammonoid assemblages 
known from the Middle Permian are dominated by 
representatives of the order Goniatitida, this order is 
only of secondary importance in the Late Permian; in 
this period the order Ceratitida is by far the most im-
portant ammonoid group. In contrast to the crisis at 
the Permian- Triassic boundary, the evolution of am-
monoids at the Capitanian- Wuchiapingian boundary is 
little studied; precise data on the stratigraphic and geo-
graphic range of ammonoid taxa are lacking for this 
interval. This circumstance might be due to the fact 
that there are very few ammonoid- bearing sections in 
the world that encompass this event. On the contrary, 
many of the ammonoid collections from this time in-
terval are known from isolated occurrences. 

A very peculiar and, because of their morphology, 
very striking group of Permian ammonoids are the 
Guadalupian and Lopingian cyclolobids. They are 
known from numerous regions and have long been 
celebrated as the most characteristic end members of 

the Palaeozoic goniatite evolution. They are character-
ised by a very specific suture line, which is the most 
complex of all Palaeozoic ammonoids; both the lobes 
and the saddles are very extensively denticulated (with 
up to 150 individual denticles between the midventer 
and the umbilical margin alone). In addition, their sep-
tal surface is curved forward, a feature rarely known 
from other Palaeozoic ammonoids (Fig. 1). Probably 
because of these morphological peculiarities, but also 
because of their stratigraphic occurrence near the de-
mise of many of the Palaeozoic ammonoid lineages, 
the cyclolobids have been the subject of several de-
tailed investigations (e.g., Ruzhencev 1955; Furnish 
1966; Waterhouse 1972; Zhao 1980; Bogoslovska-
ya 1990; Leonova 2010). 

The most important work, however, was done by 
Furnish & Glenister (1970), who gave an overview 
of the knowledge of the cyclolobids up to that time. 
Subsequently, other genera and species from other re-
gions were added, for example the morphologically 
simplified genus Changhsingoceras from the Chang-
hsingian of South China (Zhao et al. 1978) as well as 
species of already known genera from Tibet (Sheng 
1984) and Japan (Ehiro et al. 1986). 
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In the fossil- rich strata with Araxoceras in the area of 
Armenia, Azerbaijan, NW Iran and Central Iran, repre-
sentatives of the family Cyclolobidae have been found 
only very rarely. Ruzhencev & Shevyrev (1965) 
illustrated a single specimen from Vedi (Armenia), 
which they determined as Krafftoceras sp. nov. Fur-
nish & Glenister (1970) examined and discussed this 
specimen and concluded that it “is virtually indistin-
guishable from similar- sized C. kullingi”. Zakharov 

(1983) found another fragment in the Vedioceras beds 
near Karabaglyar (Azerbaijan) and described the new 
species Godthaabites ruzhencevi with the two speci-
mens. Leonova (2010) then re- studied the suture line 
of the holotype and placed the species in the genus 
Cyclolobus. She discussed the comparatively low de-
gree of denticulation of the suture line of the speci-
mens and interpreted this character as an expression 
of a regressive trend with reduction of denticulation in 

 

Fig. 1. Suture lines of representatives of the family Cyclolobidae and their probable stratigraphic positions. A – Waage
noceras dieneri Böse, 1919 from Texas (from Miller & Furnish 1940b). B – Timorites schucherti Miller & Furnish, 
1940 from Texas (from Miller & Furnish 1940b). C – Cyclolobus oldhami (Waagen, 1872) from the Salt Range (from 
Nassichuk et al. 1965). D – Changhsingoceras meishanense Zhao, Liang & Zheng, 1978 from Zheijiang (from Zhao et al. 
1978). E – Timorites dendroides Korn & Ghaderi n. sp. from NW Iran. F – Cyclolobus ruzhencevi Zakharov, 1983 from 
Armenia (from Zakharov 1983). 
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the late cyclolobids. However, Furnish & Glenister 
(1970) had already pointed out that the suture line of 
this specimen represents a preadult stage and is there-
fore less strongly denticulated. Furnish & Glenister 
(1970) also reported an excellent specimen found by 
Iranian geologists near Julfa south of the Aras gorge 
and that this agrees with the specimen from Armenia 
in all particulars. 

There is a record of Cyclolobus sp. from the low-
er part of the Capitanian Abadeh Formation published 
by Bando (1979). A suture line was not shown and 
the specimen with 27 mm diameter is rather badly pre-
served. Bando (1979) said that the specimen resem-
bles C. walkeri. 

2. Palaeobiogeography 

The palaeogeographic distribution of the family Cy-
clolobidae extends over the entire tropical and sub-
tropical range (Fig. 2), but the occurrence of the vari-
ous genera is inconsistent (for a list of species and their 
occurrences, see Leonova 2002). Morphologically 
advanced cyclolobids (genera Timorites, Cyclolobus, 
Changhsingoceras) are known from various regions, 

such as Eastern Russia (Ruzhencev 1955; Ruzhence 
1976; Zakharov 1983; Kotlyar et al. 1989), the Ki-
takami Massif of Japan (Hayasaka 1954; Ehiro & 
Bando 1985; Ehiro et al. 1986; Ehiro & Araki 
1997), the Canning Basin of Australia (Glenister 
et al. 1990), Timor (Haniel 1915; Smith 1927; Wan-
ner 1932), Yunnan (Liang 1983), Tibet (Sheng 1984; 
Sheng 1988; Sheng 1989), various places in South 
China (Zhao et al. 1978), the Central Himalayas and 
Kashmir of India (Diener 1897; Diener 1903; Fur-
nish et al. 1973), the Salt Range of Pakistan (Waagen 
1872; Waagen 1879; Schindewolf 1955; Furnish & 
Glenister 1970), Oman (Baud et al. 2012), Mada-
gascar (Vaillant- Couturier Treat 1933; Besairie 
1936), Texas (Plummer & Scott 1937; Miller & 
Furnish 1940b), North Mexico (Miller & Furnish 
1940b; King & Miller 1944), California (Gordon & 
Merriam 1961), and Greenland (Frebold 1932; 
Miller & Furnish 1940a; Nassichuk et al. 1965). 
Cyclolobids are at least sometimes fairly common 
and form important components of these ammonoid 
assemblages. On the other hand, cyclolobids are very 
rare in the Late Permian assemblages of Transcauca-
sia, north- western and central Iran, from which a cu-
mulative total of only five specimens have been report-
ed so far. 

 

Fig. 2. Late Permian palaeogeography (from Scotese & Schettino 2017) and the occurrences of the three advanced cyclo-
lobid genera Timorites, Cyclolobus and Changhsingoceras. 
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The palaeogeographic map with the distribution of 
the advanced cyclolobids (Fig. 2) shows numerous 
occurrences in the southern and eastern Palaeotethys 
and Neotethys; occurrences on the western and eastern 
margins of Panthalassa are known from eastern Russia 
as well as California, Texas and northern Mexico. This 
means that the Late Permian ammonoids had a similar 
distribution pattern to the Early Triassic ammonoids 
(Brayard et al. 2007; Brayard et al. 2015). However, 
this also means that the distribution pattern of the Ear-
ly Permian ammonoids, which shows clear differences 
between a tropical- subtropical range and the boreal 
distribution area (Korn & Klug 2012), is no longer 
present in the late Middle Permian and Late Permian. 

It is striking that the cyclolobids in Transcaucasia 
and Central Iran appear to be stratigraphically young-
er (Wuchiapingian Araxoceras and Vedioceras beds) 
than the occurrences in most of the other regions. In 
those regions, they occur either in Capitanian strata 
(e.g., the Timorites genus zone of Texas and Mexico) 
or in strata assigned to the immediate Capitanian- 
Wuchiapingian boundary (e.g., Mexico and Timor). 
Wuchiapingian occurrences of Timorites are so far 
only known from the Kitakami Massif of Japan (Ehi-
ro & Bando 1985; Ehiro et al. 1986; Ehiro 2001; 
Ehiro 2019; Zakharov & Ehiro (2010). This pattern 
is not easy to explain. One reason could be the insuffi-
cient knowledge of ammonoid- bearing sections across 
the Capitanian- Wuchiapingian boundary: (1) In some 
regions (e.g., Texas and Mexico), ammonoid- bearing 
sections only extend to the Capitanian- Wuchiapingian 
boundary. (2) In other regions (e.g., Greenland, Mad-
agascar, the Salt Range, the Himalayas, and Timor), 
assemblages from the Capitanian- Wuchiapingian 
boundary are only rather isolated occurrences. (3) The 
region spanning from Transcaucasia to Central Iran, 
however, did not yield diverse assemblages from the 
Middle Permian; the ammonoid- rich strata not begin 
until the Wuchiapingian. 

Another reason could be that the cyclolobids, which 
were still very common components of the assem-
blages earlier in their evolution (e.g. with the genera 
Stacheoceras and Waagenoceras), later became rarer 
as their suture lines became more differentiated. For 
this reason, advanced cyclolobids may only be known 
from very specimen- rich Late Permian occurrences 
as known from regions of Transcaucasia and Central 
Iran. For example, Kotlyar et al. (1983) presented a 
specimen list showing that out of about 580 Wuchia-
pingian ammonoids collected in the sections of Trans-
caucasia up to that time, only two specimens belong to 

the family Cyclolobidae. In this context, it is important 
to note that no representatives of the Cyclolobidae are 
known so far from the various Wuchiapingian assem-
blages from South China; the family is only represent-
ed there, in Changhsingian assemblages, by the genus 
Changhsingoceras, which is characterised by a simpli-
fication of the suture line. 

It has been known for some time that the Wuchia-
pingian ammonoid assemblages of the various regions 
differ in composition. The assemblages with Araxo
ceras and Vedioceras, first described by Ruzhencev 
(1959, 1962, 1963), are known from Transcaucasia as 
well as NW Iran (e.g., Ruzhencev & Shevyrev 1965; 
Shevyrev 1965; Korn & Ghaderi 2019) and Cen-
tral Iran (e.g., Bando 1979; Zakharov et al. 2010; 
Korn et al. 2021). Araxoceras was also first report-
ed from time- equivalent assemblages from southern 
China (Zhao et al. 1978); however, these assemblages 
differ from those from Transcaucasia and include the 
araxoceratid genera Anderssonoceras, Konglingites 
and Sanyangites (Korn & Ghaderi 2019). The only 
widespread genus of the Araxoceratidae appears to be 
Eoaraxoceras, which has been reported from Mexico 
(Spinosa et al. 1970) and, but only as a fragment, also 
from central Iran (Zakharov et al. 2010). In Mexico, 
Eoaraxoceras co- occurs with the cosmopolitan ge-
nus Timorites. However, a co- occurrence of Timorites 
and morphologically more advanced genera of the 
Araxo cera tidae (e.g., Araxoceras, Vedioceras) was not 
known so far. The new find complements the records 
of the family Cyclolobidae already known from Arme-
nia and Central Iran. 

3. Systematic palaeontology 

The descriptive part follows the key for describing 
of Palaeozoic ammonoid species published by Korn 
(2010) and Klug et al. (2015). The described speci-
men is deposited in the Museum für Naturkunde, Ber-
lin under the catalogue number MB.C.30387. 

Order Goniatitida Hyatt, 1884 
Suborder Goniatitina Hyatt, 1884 

Superfamily Cycloloboidea Zittel, 1895 
Family Cyclolobidae Zittel, 1895 

Remarks: There is some disagreement about the in-
ternal composition of the cyclolobids. While Leonova 
(2002) placed the nine genera Tongluceras Zhao & 

eschweizerbart_xxx



225A new record of the Permian ammonoid family Cyclolobidae from Julfa (NW Iran)

Zheng, 1977, Demarezites Ruzhencev, 1955, Mex
icoceras Ruzhencev, 1955, Paramexicoceras Pop-
ov, 1970, Newellites Furnish & Glenister in Da-
vis et al., 1969, Waagenoceras Gemmellaro, 1887, 
Timorites Haniel, 1915, Changhsingoceras Zhao, 
Liang & Zheng, 1978 and Cyclolobus Waagen, 1879 
in the family Cyclolobidae, Glenister et al. (2009) 
divided the family into two subfamilies (Kufengo-
ceratinae, Cyclolobinae) and placed the genera Cyclo
lobus, Changhsingoceras, Demarezites, Newellites, 
Timorites, Waagenoceras and the very problematic 
genus Kurdiceras Vasicek & Kullmann, 1988 in the 
latter subfamily. Leonova (2010) regarded the Kufen-
goceratidae as an independent family. Since our ma-
terial cannot make a substantial contribution to this 
discussion, we abstain from an evaluation. 

Genus Timorites Haniel, 1915 

Type species: Timorites curvicostatus Haniel, 1915; 
original designation. 

Species included (according to Leonova 2002): 
T. curvicostatus Haniel, 1915, Amarassi Beds of 
Timor; T. gemmellaroi (Haniel, 1915), Amarassi 
Beds of Timor; T. hanieli Smith, 1927, Amarassi Beds 
of Timor; T. intermedius (Wanner, 1932), Amarassi 
Beds of Timor; T. striatus Haniel, 1915, Basleo Beds 
of Timor; T. uddeni Miller & Furnish, 1940, Capi-
tanian of Texas; T. schucherti Miller et Furnish, 
1940, Las Delicias Beds of Mexico; T. sigillarius Ru-
zhencev, 1955, Capitanian of East Russia; T. giganteus 
Sheng, 1988, Capitanian of Tibet; T. sinensis (Sheng, 
1984), Capitanian of Tibet; T. angrenoensis (Sheng, 
1988), Capitanian of Tibet; T. distortus (Sheng, 1988), 
Capitanian of Tibet; T. simplus (Sheng, 1988), Capi-
tanian of Tibet; T. takaizumii Ehiro & Araki, 1997, 
Capitanian of Japan; T. yunnanensis Liang, 1983, 
Capitanian of Yunnan. Additionally, the new species 
T. dendroides Korn & Ghaderi n. sp. from the early 
Wuchiapingian Araxoceras Beds of NW Iran. 

Stratigraphic occurrence: The list of species shows 
that the genus Timorites is restricted to a narrow strati-
graphic range in the Capitanian and early Wuchia-
pingian. While some occurrences can be placed with 
some certainty in the Capitanian Stage, this is not so 
clear for some of the occurrences of Timor, for exam-
ple. In these occurrences in the Amarassi Beds, the 
species of Timorites occur exclusively together with 
representatives of the Goniatitida (Popanoceratidae, 

Adrianitidae, Marathonitidae, Neostacheoceratidae) 
and the Prolecanitida (Pronoritidae, Medlicottiidae); 
there is no indication of representatives of the fami-
ly Araxocratidae, which is characteristic for the early 
Late Permian. 

The new find of a specimen of Timorites in the 
Lower Julfa Beds of Kuh- e- Ali Bashi near Julfa is 
another unequivocal record of the family Cyclolobi-
dae in strata with Araxoceras and other characteris-
tic genera of the early Wuchiapingian. A comparable 
co- occurrence was previously only known from the 
La Colorada Formation at Las Delicias of Coahuila 
(Mexico); from bed 63 of the Arroyo La Colorada sec-
tion, the co- occurrence of Timorites sp. and Eoaraxo
ceras ruzhencevi has been reported. Other ammonoids 
from this bed belong to the orders Goniatitida, Pro-
lecanitida and Ceratitida (Spinosa et al. 1970; Spino-
sa & Glenister 2000). Spinosa et al. (1970) discussed 
the age of this assemblage and explicitly correlated it 
with the Amarassi assemblage of Timor. 

Geographic occurrence: Timorites is a genus with 
a wide geographical distribution, ranging from Texas 
(Miller & Furnish 1940b), Mexico (King & Miller 
1944; Spinosa et al. 1970), Oman (Baud et al. 2012), 
far east Russia (Ruzhencev 1976), Japan (Ehiro et al. 
1986; Ehiro & Araki 1997), Tibet (Sheng 1984; 
Sheng 1988), Yunnan (Liang 1983), Guizhou (Zhou 
2017), and Timor (Haniel 1915; Smith 1927; Wan-
ner 1932; Gerth 1950). Spinosa & Glenister (2000) 
mentioned “Timorites ruzhencevi” from the Araxoc
eras Beds of the Hambast Range of Central Iran, but 
did not provide a description or an illustration. It is 
not clear if they meant the record of Cyclolobus sp. 
from the Capitanian Abadeh Formation published by 
Bando (1979). 

Timorites dendroides Korn & Ghaderi n. sp. 
Figs. 3, 4 

Etymology: After Latin dendroides (adj.) = branching, 
arborescent; because of the strongly subdivided suture 
line. 

Holotype: Specimen MB.C.30387 (Ghaderi 2018 
Coll.), illustrated in Fig. 3. 

Type locality and horizon: Kuh- e- Ali Bashi west of 
Julfa (East Azerbaijan, NW Iran); Lower Julfa Beds 
(early Wuchiapingian). 
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Material: Only the holotype. 

Diagnosis: Species of the genus Timorites with thickly 
discoidal, subinvolute conch at 100 mm conch diame-
ter (ww/dm ~ 0.55; uw/dm ~ 0.17). Umbilical margin 
subangular, flanks strongly convergent towards the 
broadly rounded venter. Ornament with weak, regu-
larly spaced riblets extending in backward direction 
across the flanks and for a shallow ventral sinus. Su-
ture line with seven lobes on the flank, denticulation of 
these lobes very intensive in the three branches of the 
adventive lobe. 

Description: Holotype MB.C.30387 is a fully cham-
bered specimen with 110 mm diameter; however, an-
other quarter whorl of the phragmocone is preserved 
as a fragment (Fig. 3). This means that the phragmo-
cone was at least 120 mm in diameter, which suggests 
a total conch diameter of about 180 mm. Most of the 
specimen is preserved without shell remains; only a 

few such remains are preserved in a small area and 
show fine growth lines. The conch is thickly discoidal 
and subinvolute; it is widest at the pronounced, nar-
rowly rounded umbilical margin. From here, the flanks 
converge slowly toward the continuously rounded 
venter. The umbilical wall is flattened and steep. The 
internal mould shows successive weak plications at 
regular intervals, running with a low convex arc across 
the flanks and forming a shallow ventral sinus. The 
specimen has, at a position of 100 mm diameter, two 
constrictions of the inner mould in immediate succes-
sion; they are separated from each other by a narrow 
ring- like elevation. 

The individual suture lines are difficult to follow in 
some places, as they touch the previous ones at their 
saddles. There are eight saddles and seven lobes be-
tween the midventer and the umbilical margin; they 
decrease in complexity towards the umbilicus (Fig. 4). 
All saddles are deeply denticulate on their flanks; there 
is mostly a bifid and more rarely a trifid subdivision of 

 

Fig. 3. Timorites dendroides Korn & Ghaderi n. sp.; holotype MB.C.30387 (Ghaderi 2018 Coll.) from Kuh- e- Ali Bashi 
west of Julfa. Scale bar units = 1 mm. 
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the tertiary lobes. The upper parts of the saddles are 
mushroom- shaped without a notch in the “hat”. The 
denticulation of the lobes is remarkable; the outer of 
the primary lobes (outer A2 lobe) has 30 small denticles 
(some of them faintly indicated). Towards the umbili-
cus, the numbers become smaller (27-20-16-11-8-4). 
This means that together with the 22 denticles of the 
lateral prong of the external lobe, there are a total of 
almost 140 denticles between the midventer and the 
umbilical margin.  

Discussion: Timorites dendroides differs from 
T. schucherti and T. sigillarius, both with rather similar 
conch form, in the shape of the radial plications, which 
are much weaker and less rigidly curved backwards in 
the new species. All species of Timorites have a great-
er number of primary and secondary lobes. For exam-
ple, T. schucherti and T. sinensis have nine lobes and 
T. sigillarius has ten lobes on the flanks. Both species 
each show very similar, only slightly asymmetric sad-
dles on the flank. In T. dendroides, on the other hand, 
the saddles are genuinely dissimilar with denticulation 
decreasing strongly in the direction of the umbilicus. 

Cyclolobus ruzhencevi from the neighbouring re-
gions of Armenia and Azerbaijan has some similarity 
in shell shape and ornamentation, but differs consid-

erably in suture line. It has to be taken into account 
that the material of this species is only about 55 mm 
in diameter, which is only half the size of the holotype 
of Timorites dendroides. The less strong denticulation 
of the suture line can be explained by this. Howev-
er, unlike T. dendroides, C. ruzhencevi shows a larger 
number of lobes and already a notch in the outer ven-
trolateral saddle; its smaller size cannot explain these 
advanced features. 

Timorites dendroides is an outsider in terms of 
both stratigraphic and geographic distribution of the 
genus, for which the Timorites Genus Zone spanning 
the Capitanian was introduced. While most of the 
species known so far from the Capitanian and some 
others from the immediate boundary interval between 
the Capitanian and Wuchiapingian, T. dendroides with 
its co- occurrence with Araxoceras and Prototoceras 
is stratigraphically one of the youngest species of the 
genus known so far. The new species also occupies a 
special position with regard to its geographical distri-
bution; it is so far the only species known from the 
Palaeotethys region. It can thus be said that the genus 
Timorites had an almost global distribution within the 
tropical zone. This is particularly interesting consider-
ing the pronounced ammonoid provincialism through-
out the Late Permian. 

 

Fig. 4. Timorites dendroides Korn & Ghaderi n. sp.; suture line of holotype MB.C.30387 (Ghaderi 2018 Coll.) from Kuh- 
e- Ali Bashi west of Julfa, at 110 mm dm, 62 mm ww, 52.5 mm wh. Scale bar units = 1 mm. 

Table 1. Conch dimensions (in mm) and ratios the holotype of Timorites dendroides Korn & Ghaderi n. sp. 

dm ww wh uw ah ww/dm ww/wh uw/dm WER IZW
MB.C.30387 110.5 62.0 51.5 18.5 18.0 0.56 1.20 0.17 1.43 0.54
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4. Conclusions 

The representatives of the ammonoid family Cyclo-
lobidae possess the most strongly denticulated suture 
line of all Palaeozoic ammonoids. They are known 
from the Middle and Late Permian and have a world-
wide distribution in the tropical and subtropical zone. 

Specimens belonging to the family Cyclolobidae 
have been found only very rarely in the fossil- rich 
strata of Transcaucasia and Iran. The new species 
Timorites dendroides Korn & Ghaderi n. sp. is de-
scribed from the beds with Araxoceras (Julfa Forma-
tion, early Wuchiapingian) of Kuh- e- Ali Bashi ten 
kilometres east of Julfa (East Azerbaijan, NW Iran). 
The occurrence is the first record of the genus in the 
northern Palaeotethys and the stratigraphically young-
est occurrence of the genus. 
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