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Abstract. Based on new material collected from the Risan Aneiza Formation at Gabal Maaza 20 

(Maghara area, Sinai), the occurrence of the cosmopolitan Albian genus Douvilleiceras is 21 

unequivocally documented for the first time in Egypt. Douvilleiceras orbignyi, a species 22 

known to characterise the middle to uppermost lower Albian of Western Europe, is identified. 23 

The taxonomy, palaeogeography and population dynamics of the hypernodose forms of 24 

Douvilleiceras, e.g. the “aequinodum” group of the literature are discussed. 25 

Keywords. Cretaceous, Albian, Douvilleiceras, Ammonoids, Sinai, Egypt. 26 

Introduction. The first mention of Douvilleiceras from Sinai (Egypt) was made by Douvillé 27 

and Couyat-Barthoux (1914). Additionally, the occurrence of a small juvenile specimen from 28 

the upper oolitic horizon (H2) of Talat el Felahin (now Gabal Maaza) was described by 29 

Douvillé (1916). As stated by Douvillé in his original description, the specimen does not 30 

show the typical double ventro-lateral tubercles that characterise the genus. As a 31 

consequence, the identification remains doubtful even though the general aspect of the 32 
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specimen is closer to Douvilleiceras than to Epicheloniceras. The occurrence of 1 

Douvilleiceras from the Maghara mountain range was also mentioned by Moret and 2 

Mahmoud (1953), but the specimens were not documented. 3 

Until the present material was collected from Gabal Maaza by one of the authors (MFA), no 4 

other Douvilleiceras was reported by palaeontologists who studied the Albian ammonoids of 5 

the Sinai (Mahmoud 1951, 1955; Aboul Ela et al. 1991, Hamama 1993; Hamama and Gabir 6 

2001, Aly and Abdel-Gawad 2001, Abu Zied 2006, 2008; Latil and Aly 2012; El Qot 2018). 7 

The present contribution documents the first unequivocal occurrence of Douvilleiceras in the 8 

Albian of Sinai (Egypt). Four specimens are described and compared to material from the 9 

Anglo-Paris Basin, southern Africa and the Middle East. A new biostratigraphic 10 

interpretation of the associated fauna is proposed. Additionally, the palaeobiogeography and 11 

population dynamics of hypernodose Douvilleiceras is discussed. 12 

 13 

Geological setting. During the Mesozoic Era, Egypt was progressively inundated from the 14 

north by the Tethys Sea. The Tethyan extensional tectonics and associated sinistral strike-slip 15 

movements, which were initiated during Early Mesozoic continued to influence the North 16 

African continental margin during Early Cretaceous times (El Hawat 1997). In North Sinai, 17 

many ENE- and NE-oriented doubly plunging anticlines represent the conspicuous highs and 18 

form a distinctive tectonic province in the area (Moustafa and Khalil 1990). These anticlines 19 

are part of the Syrian Arc System (Said 1962; Moustafa 2014, 2020). The Maghara dome 20 

represents one of the largest anticlines in north Sinai. By the beginning of Cretaceous times, 21 

most of the northern part of Egypt was under fully marine conditions. The marine Lower 22 

Cretaceous rocks, cropping out on the flanks of El Maghara area, are well known extending 23 

in north Sinai, Egypt (Fig. 1). These rocks unconformably overlie the shallow marine Upper 24 

Jurassic carbonates (Jenkins 1990). 25 

The Aptian-Albian carbonate platform forms an elongated belt on the passive northern 26 

margin of the Arabo-Nubian Shield, extending from Syria in the northeast to Egypt in the 27 

southwest (Bachmann et al. 2010). The Lower Cretaceous fluvial facies is represented in 28 

Sinai by the Malha Formation, deposited in a proximal to distal braided-channel setting. 29 

These fluvial deposits changed into marine limestones of the carbonate platform margin 30 

northward near the present-day Mediterranean coastline (Kerdany and Cherif 1990). 31 

According to El-Azabi and El-Araby (2005) the first marine transgression in North Sinai is of 32 

late Aptian-early Albian age, where these transgressive deposits are represented by the Risan 33 

Aneiza Formation. Based on ammonoids findings at the base of the formation, it is now 34 
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established that the onset of the transgression is of late Barremian age (Aly and Abdel-Gawad 1 

2001; Abu Zied 2006, 2008). The dolomitic limestone, chalky limestone, limestone and marl 2 

with interbedded shales that belong to the Halal Formation (late Albian-early Cenomanian) 3 

overlie conformably the Risan Aneiza Formation (Bachmann et al. 2010). 4 

 5 

---------------- Figure 1 near here --------------- 6 

 7 

The Aptian-Albian sequence of the Maghara area yielded rich macrofaunal assemblages (see 8 

Salama et al. 2020, with references), of which ammonoids are of particular interest. The 9 

studied Albian section at Gabal Maaza (MZ) is about 90 m thick. It is composed of 10 

fossiliferous oolitic limestones alternating with fossiliferous marls, sandstones and 11 

claystones. It represents the southernmost Lower Cretaceous section in the Maghara area 12 

(Fig. 1). The four Douvilleiceras specimens documented herein were collected from the 13 

lowermost part of the Risan Aneiza Formation that is well exposed at Gabal Maaza. They 14 

originate from a meter-thick bed of yolk-yellow oolitic limestone rich in Knemiceras and 15 

occasional phylloceratids. This level is equivalent to beds 28-33 (Knemiceras gracile Interval 16 

Zone) of the Manzour section published by Abu-Zied (2008, Fig. 12) (Fig. 1). 17 

 18 

Systematic palaeontology. 19 

 20 

Unless otherwise mentioned, the classification retained in this paper is the one of Wright et 21 

al. (1996). Description of the ammonoid conch follows the nomenclature of Arkell et al. 22 

(1957) amended by Klug et al. (2015). 23 

Abbreviations: All the dimensions of the specimens are given in millimetres: D = diameter, 24 

Wb = whorl breadth, Wh = whorl height, U = umbilical diameter. Figures in parentheses are 25 

dimensions as a percentage of the diameter at the measurement point. 26 

The following acronyms are used to indicate the repositories of the specimens mentioned in 27 

the text and captions: CUGM - Cairo University, Geological Museum, BM – Natural History 28 

Museum, London, OUM – University Museum, Oxford, FSL – Université Claude Bernard, 29 

Lyon, NARG – North African Research Group, University of Manchester, GD – Université 30 

de Bourgogne, Dijon, France.  31 

 32 

Superfamily Douvilleiceratoidea Parona and Bonarelli 1897 33 
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Family Douvilleiceratidae Parona and Bonarelli 1897 1 

Subfamily Douvilleiceratinae Parona and Bonarelli 1897 2 

Genus Douvilleiceras de Grossouvre 1894 3 

(= ?Trinitoceras Scott 1940, = ?Eodouvilleiceras Casey 1961a) 4 

 5 

Type species. Ammonites mammillatus Schlotheim 1813, as interpreted by the neotype 6 

selected by Casey (1954, p. 250); ICZN specific name 764 (opinion 422, 1956). 7 

 8 

Remarks. An extensive number of systematic studies have been published on the family 9 

Douvilleiceratidae since the nominal genus was introduced by de Grossouvre (1894). To date, 10 

43 species and varieties belonging to the genus Douvilleiceras have been described (Klein 11 

and Bogdanova 2013; Futakami and Haggart 2018). This number increases if Trinitoceras 12 

and Eodouvilleiceras are considered as subjective junior synonyms of Douvilleiceras (see 13 

discussions in Bulot 2010; Latil 2011). Taking into consideration the recent discussion of 14 

Futakami and Haggart (2018) on these two genera, we suggest that they should be tentatively 15 

assigned to Douvilleiceras pending revision of the type material. 16 

Following Cooper (1982), it has been outlined in recent years that the strict morphological 17 

criteria for differentiating the many Douvilleiceras species are unsatisfactory and fail to 18 

recognise the range of intraspecific and ontogenetic variation. Courville and Lebrun (2010) 19 

suggested that all described taxa of Douvilleiceras represent a single highly variable 20 

cosmopolitan species, D. mammillatum. Kennedy and Klinger (2015) suggested that the 21 

majority of previously named taxa can be regarded as junior synonyms of either D. 22 

mammillatum or D. inaequinodum (Quenstedt, 1846). A very similar view was already 23 

accepted by Amédro et al. (2014) in their systematic treatment of Douvilleiceras, but these 24 

authors did not develop their taxonomic opinions. 25 

A more conservative approach was taken by Futakami and Haggart (2016, 2018). Based on 26 

the study of Douvilleiceras populations from Haida Gwaii (Canada), those authors assume 27 

that the most useful criteria for differentiating species are the mode of tuberculation, the 28 

pattern of ribbing, and the proportions of the shell in the middle growth stage (diameter of 50 29 

to 100 mm). Applying those criteria to a more global revision of the genus, Futakami and 30 

Haggart (2018) retain seven nominal species, e.g., Douvilleiceras mammillatum, D. 31 

inaequinodum, D. solitae (d'Orbigny, 1853), D. spiniferum (Whiteaves, 1876), D. 32 

offarcinatum (White, 1887), D. leightonense Casey, 1962, and D. alternans Casey, 1962. 33 
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Latil (2008, 2011) preferred to adopt a typological approach since he pointed out that: "the 1 

phenotypic plasticity of shell form and ornament of the genus Douvilleiceras is well-known, 2 

but probably not yet well-understood”. He also outlined that the evolution of Douvilleiceras 3 

during the early Albian remains poorly constrained temporally and geographically. In our 4 

opinion, these conclusions are still largely valid, and the material described below illustrates 5 

the difficulty to assign isolated specimens to one typological taxon better than another. 6 

 7 

Douvilleiceras orbignyi Hyatt 1903 8 

Fig. 2.1-6 9 

 10 

Preliminary remark. As a consequence of our taxonomic choice discussed below, the 11 

synonymy list has been intentionally reduced to the specimens from the literature that match 12 

our material from Sinai.  13 

 14 

1878 Acanthoceras mammillare V. Schlotheim, sp., Bayle, Pl. LX, Fig. 4 15 

1923 Douvilleiceras mammillatum (Schlotheim), var. baylei nov. Spath, p. 70 16 

1923 Douvilleiceras aff. inaequinodum (Quenstedt), transitional to D. mammillatum var. 17 

baylei nov. Spath, Pl. IV, Fig. 5 18 

1925 Douvilleiceras mammillatum (Schlotheim), var. baylei nov. Spath, Pl. V, Fig. 4 19 

1962 Douvilleiceras orbignyi Hyatt – Casey, p. 279, pl. XL, fig. 6; Pl. XLII, Figs. 12-13, 20 

Text-Figs. 99a (= Acanthoceras mammillare in Bayle 1878, pl. LX, Fig. 4), 99b-c, 102h 21 

(sol) 22 

1963 Douvilleiceras sp. indet. – Collignon, p. 109, Pl. CCLXXXIII, Fig. 1240 23 

1977 Douvilleiceras orbignyi (Hyatt) – Kotetishvili, p. 64, Pl. XXXII, Fig. lа-в 24 

?   1980 Douvilleiceras mammilatus (Schloth.) – Krishna, p. 51, Pl. 1, Figs. 2, 6-7 25 

1982 Douvilleiceras inaequinodum (Quenstedt) – Cooper, p. 284 (pars), Figs. 12G-H (sol) 26 

?   1982 Douvilleiceras orbignyi Hyatt – Colleté et al. Pl. 15, Fig. 5 27 

2000. Douvilleiceras orbignyi Hyatt – Matrion et al. Pl. 2, Figs. 10a-b 28 

2005. Douvilleiceras orbignyi (Hyatt) – Sharikadze & Kotetishvili in Topchishvili et al. p. 29 

389, Pl. 99, Fig. 2а-в (= Kotetishvili 1977, Pl. XXXII, Fig. lа-в), Fig. 3а-в 30 

2006. Douvilleiceras inaequinodum (Quenstedt) – Prins, p. 47, unnumbered Fig. 31 

2014. Douvilleiceras inaequinodum (Quenstedt) – Amédro et al. Pl. X, Fig. 5 32 

2015. Douvilleiceras inaequinodum (Quenstedt) – Kennedy and Klinger, p. 56 (pars), 33 

Figs. 5 (= Acanthoceras mammillare in Bayle, 1878, pl. LX, fig. 4), 11D–G (sol) 34 
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 1 

Neotype (designated by Casey, 1962, p. 279). The specimen illustrated by Bayle (1878, Pl. 2 

LX, Fig. 4) from Macheroméril (Ardennes, France). It is kept in the collections of the École 3 

des Mines, Paris, currently housed in the collections of the Université Claude-Bernard, Lyon 4 

(FSL EM 1168). It was recently re-illustrated by Kennedy and Klinger (2015). A ventral view 5 

is reproduced herein (Fig. 2.6). 6 

Hyatt (1903, p. 110) originally designated the specimen of Ammonites mammillaris 7 

illustrated by d’Orbigny (1841, Pl. 73, Figs 1–3) as the holotype. The specimen is lost, its 8 

origin is unknown, and the original drawing might be idealised and based on a reconstruction 9 

from several specimens (Casey 1962, p. 169; Guérin-Franiatte 2006, p. 90-91). 10 

Material. Two specimens from Gabal Maaza, Maghara area, North Sinai, Egypt. 11 

MZ/89/CUGM (Figs. 2.1a-b) and MZ/90/CUGM (Figs. 2.2a-b). Both specimens are 12 

preserved as oolitic limestone internal moulds. 13 

 14 

Measurements (in mm): 15 

 16 

Specimen D Wb Wh Wb/Wh  17 

MZ/89/CUGM ~ 48 32 18 1.80 18 

MZ/90/CUGM ~ 45 26 16 1.60 19 

 20 

Description. MZ/89/CUGM and MZ/90/CUGM are represented by a partial whorl of a 21 

nucleus of an estimated diameter of 48 and 45 mm respectively. The whorl section is 22 

depressed (1.60 < Wb/Wh < 1.80) and marked by a U-shaped medial ventral sulcus 23 

moderately wide and deep. Venter is broadly rounded. The primary ribs are straight, strong, 24 

rectiradiate, and separated by interspaces wider than primaries. Five rows of tubercles are 25 

observed. The ribs arise at the umbilical seam and strengthen across the umbilical wall 26 

forming alternatively small bullae and spiny tubercles. Then, the ribs develop in a prominent 27 

conical lateral tubercle at mid-flank. All ribs bear large teat-like ventrolateral tubercles that 28 

are composed of three clavate swellings, forming distinct spiral ridges (= Set 1 sensu 29 

Futakami and Haggart 2018). Neither of the two specimens shows secondary rids. The suture 30 

line is not visible. 31 

Discussion. The sculpture and ribbing style of our specimens compare well with the juvenile 32 

ornamental stage of specimens from the Anglo-Paris Basin described by Spath (1923), Casey 33 

(1962), Cooper (1982) and Kennedy and Klinger (2015). At equivalent diameter, the whorl 34 
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shape and ornamentation of MZ/89/CUGM and MZ/90/CUGM matches that of the holotype 1 

of Douvilleiceras baylei Spath, 1923 (Casey 1962, Text-Fig 99b-c) (reproduced herein Figs 2 

2.5a-b) and the neotype of Douvilleiceras orbignyi Hyatt, 1903 (Casey 1962, Text-Fig. 99a; 3 

Kennedy and Klinger 2015, Fig. 5). They also match well the specimen identified as 4 

Douvilleiceras inaequinodum by Cooper (1982, Fig. 12G-H) and Amédro et al. (2014, pl. 10, 5 

fig. 5). 6 

 7 

---------------- Figure 2  near here --------------- 8 

 9 

Outside Europe, Kennedy and Klinger (2015) illustrated specimens from KwaZulu-Natal 10 

(South Africa) that also show close similarity with the Egyptian material. This is especially 11 

true for the specimens illustrated in figures 11D and 11F-H (reproduced herein Figs. 2.4a-b). 12 

At a diameter of 50 to 55 mm, all the specimens listed above are characterised by the absence 13 

of intercalated ribs and the occurrence of teat-like ventrolateral tubercles that are composed 14 

of three clavate swellings. This morphology is perfectly expressed on the inner whorls of the 15 

neotype of D. orbignyi as illustrated by Kennedy and Klinger (2015, Fig. 5), to which D. 16 

baylei illustrated by Spath (1923, Pl. V, Fig. 4) likely represents the juvenile morphology. 17 

Though similar by its ornamentation, Douvilleiceras alternans differs by the occurrence of 18 

intercalatories at early ontogeny. It should be noted that the number of clavate swellings on 19 

the ventrolateral tubercle increases from 3 to 4 at a diameter of 60 to 65 mm. 20 

Dimorphism and polymorphism. Based on a collection of 1500 specimens from Perchois-21 

Ouest (Aube, Paris Basin, France), Destombes (1979) documented the complex structure of 22 

the Douvilleiceras populations from the Lower Albian (C. floridum Subzone). He recognised 23 

three species groups, namely, D. mammillatum sensu lato, D. inaequinodum sensu lato, and 24 

the group of Douvilleiceras leightonense Casey 1962 – scabrosum Casey 1962. 25 

D. inaequinodum sensu lato includes morphologies that belong to the inaequinodum – 26 

alternans – baylei – orbignyi plexus. It represents 16% of the fauna (160 out of 1000 27 

specimens) and includes individuals with a short body chamber (? immature adults) and 28 

specimens with a scaphitoid coiling (? microconchs). Besides, Destombes also outlined that 29 

the mean adult size of the populations was decreasing during the Lower Albian. Even so, 30 

Destombes mentioned the existence of microconch and macroconch forms. Neither the sex 31 

ratio nor the distinctive features of the antidimorphs are documented. 32 
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Taxonomy. Based on literature review, we agree with Casey (1962) that D. baylei is a 1 

subjective junior synonym of D. orbignyi. It is noteworthy that the teat-like tubercles of D. 2 

baylei show four clavate swelling at a younger stage than D. orbignyi. Besides, the holotype 3 

of D. baylei bears an isolated intercalated rib at what seems to mark the beginning of the 4 

body chamber. According to Owen (1988, p. 211) the specimen illustrated by Destombes 5 

(1979) as D. orbignyi is a misidentified D. alternans. We support this view. 6 

We also agree with Casey (1962) that D. orbignyi was wrongly merged with D. 7 

inaequinodum since Spath (1923, p. 69-70). 8 

Despite its extensive use in the literature (see Klein and Bogdanova, 2013), the true identity 9 

of D. inaequinodum remains unclear. It can only be interpreted on the basis of the original 10 

description and illustration since the type specimen is considered to be lost (Ingmar 11 

Werneburg, pers. com. 2020). The species was introduced as a variety of D. monile (= D. 12 

mammillatum). The original protograph was reproduced by Spath (1925, Text-Fig. 15a) and 13 

Casey (1962, Text-Fig. 95c). It illustrates a ventral view showing three strongly tuberculate 14 

ribs separated by two single intercalatories. The outer ventrolateral tubercles are divided into 15 

four spiral ridges. The ventral area is marked by a moderately wide sulcus. The 16 

ornamentation of the flanks is not illustrated. The original text mentions a single rounded 17 

lateral tubercle, and indicates that D. monile has two additional lateral tubercles that are not 18 

visible on var. inaequinodum. The specimen is entirely septate, and its early ontogenetic 19 

stages are unknown. 20 

If Quenstedt’s description is accurate, the primary ribs of the type specimen of D. 21 

inaequinodum would therefore bear five rows of tubercles (a lateral rounded one and a teat-22 

like ventrolateral one subdivided into four spiral ridges). The only specimen of the literature 23 

that somewhat matches Quenstedt’s original description is the fragmentary holotype of 24 

Douvilleiceras magnodosum Casey 1962. At present, we suggest that D. inaequinodum 25 

should be considered as a nomen dubium. 26 

The taxonomic significance of the number of intercalated ribs was questioned by Cooper 27 

(1982). Based on material from the late Lower Albian (Isohoplites eodentatus Subzone) of 28 

Bully-Saint-Martin (France), he outlined transition forms between D. alternans, D. orbignyi 29 

and D. inaequinodum. Cooper’s conclusions remain somehow unclear since he merged all 30 

three taxa under inaequinodum in his synonymy, but, pending a better understanding of the 31 

population structure of the Douvilleiceras from the Lower Albian, retained orbignyi as a 32 

subspecies of inaequinodum in the discussion. 33 
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A more drastic position was taken by Kennedy and Klinger (2015) who assume that the 1 

number of intercalated ribs represent no more than intraspecific variation. As a consequence, 2 

they regard D. baylei, D. orbignyi and D. inaequinodum as morphological variants of the 3 

same species. Similarly, the differences advocated by Casey (1962) to individualise D. 4 

alternans from D. inaequinodum were not considered sufficient by Kennedy and Klinger 5 

(2015). These opinions were largely adopted by Futakami and Haggart (2018). Nevertheless, 6 

those authors placed emphasis on the number tubercles per rib to keep D. alternans separate 7 

from D. inaequinodum. They suggested that confusion between the two species is common in 8 

the literature. 9 

 10 

---------------- Figure 2 near here --------------- 11 

 12 

In our view, many of the taxonomic opinions summarised above lack solid grounds. 13 

Conducting a biometric study based on material from successive horizons would be crucial to 14 

ascertain the identity of the taxa involved in the synonymy of the so-called “inaequinodum” 15 

group. Such a study cannot be based on types and topotypes alone since they originate from 16 

condensed deposits such as the “niveau principal de Macheroménil” (Ardennes, France), the 17 

“main mammillatum bed” at Folkestone (Surrey, UK), and the “Grès glauconieux” of the 18 

Nice area (Alpes-Maritimes, France) (Thomel and Lanteaume 1967; Casey 1961b; Owen, 19 

1988; Amédro and Destombes 1975; Amédro 1985, 1992; Delanoy and Latil 1988). As 20 

already discussed above, Destombes (1979) presented a semi-quantitative approach of 21 

Douvilleiceras variability but he did not address a biometric study of the successive 22 

Douvilleiceras populations. Similarly, the ontogenetic sequence of the various typological 23 

taxa remains poorly understood. Pending such a study, our taxonomic approach is 24 

conservative. This is reflected by our synonymy list that refers only to specimens that match 25 

the holotype of D. orbignyi. 26 

As discussed above, Douvilleiceras alternans differs by the appearance of simple intercalated 27 

ribs in early ontogeny (Figs. 3.4a-b). We agree with Futakami and Haggart (2018) that the 28 

species is valid even though we do not give the same importance to the number of umbilical 29 

and lateral tubercles. Many of the large specimens referred to D. aequinodum in the literature 30 

may represent the adults (? macroconchs) of D. alternans. This is the case of the specimens 31 

of D. gr. orbignyi illustrated by Destombes (1979) and Matrion (2010). 32 

 33 
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Douvilleiceras sp. 1 

Fig 3.1a-c and 2a-c 2 

 3 

cf. v. 2010 Douvilleiceras cf. mammillatum Schlotheim var. aequinodum (Quenstedt) sensu 4 

Cooper, Bulot, p. 186, Pl. 8.3-4. 5 

 6 

Material. Two specimens from Gabal Maaza, Maghara area, North Sinai, Egypt. 7 

MZ/87/CUGM (Figs. 3.1a-c) and MZ/88/CUGM (Figs. 3.2a-c), 8 

 9 

Measurements (in mm): 10 

 11 

Specimen D Wb Wh Wb/Wh U 12 

MZ/87/CUGM 54 (100) 36 (0.67) 20 (0.37) 1.80 23 (0.43) 13 

MZ/88/CUGM 53 (100) 24 (0.45) 19 (0.36) 1.30 20 (0.38) 14 

 15 

Description. MZ/87/CUGM and MZ/88/CUGM are full whorls of respectively 53 and 54 16 

mm in diameter. Both specimens are poorly preserved due to incrustation by oolitic grains. 17 

The umbilicus is large and comprises more than a third of the diameter (0.36 < U/D < 37). 18 

The ornamental features are essentially the same as those of MZ/89/CUGM and 19 

MZ/90/CUGM but the lateral and ventrolateral tubercles are weaker throughout ontogeny. 20 

MZ/88/CUGM is entirely septate and differs by its less depressed whorl section (Wb/Wh1 = 21 

1.30). MZ/89/CUGM is marked by slightly rursiradiate ribs on the outer whorl. This change 22 

in ornamentation seems to coincide with the beginning of the body chamber at D ~ 26 mm. 23 

It is interesting to note that the development of rursiradiate ribs seems to indicate the adult 24 

stage of the microconch (see for example Douvilleiceras mammillatum var. praecox Casey 25 

1962, Pl. 41, Fig. 5a-b and Destombes 1979, Fig. 4-21, Fig. 3a-b) (see also Fig. 3.5). 26 

Discussion. Even though all the diagnostic characters of Douvilleiceras are present on the 27 

above specimens, their relatively poor preservation prevents identification at the specific 28 

level. To some extent, the Egyptian specimens match those identified from Kuh-e-Bangestan 29 

(South West Iran) such as the one illustrated by Bulot (2010, Pl. 8.3-4) (reproduced on Figs. 30 

3.3a-b). The main difference lies in the lower number of clavate ventrolateral swellings (only 31 

two in the Iranian form). It should be also noted that the comparison of the specimens from 32 

Bangestan with Douvilleiceras mammillatum var. aequinodum sensu Cooper is likely 33 

erroneous. This point will be discussed in a forthcoming contribution on the Iranian faunas. 34 
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 1 

Biostratigraphy. 2 

 3 

In Western Europe, the cosmopolitan ammonite genus Douvilleiceras is abundant in the 4 

Douvilleiceras mammillatum Superzone, but the stratigraphical range extends from the 5 

Leymeriella tardefurcata Zone (Leymeriella acuticostata Subzone) to the Lyelliceras lyelli 6 

Subzone of the Hoplites (H.) dentatus Zone (Owen 1988, 1999; Kennedy et al. 2000; Matrion 7 

2010, with references). 8 

Even so, most illustrated specimens originate from condensed sections. True Douvilleiceras 9 

orbignyi is documented from the middle Lower (middle part of the Sonneratia chalensis 10 

Zone) to upper Lower Albian (top of the Otohoplites auritiformis Zone) (see Figure 3). The 11 

species seems to be more common in the lower part of its range (Cleoniceras (C.) floridum to 12 

Protohoplites (Hemisonneratia) pusozianus subzones). Whether this reflects reality or 13 

collection failure is unknown. 14 

 15 

---------------- Figure 4 near here --------------- 16 

 17 

The South African D. orbignyi originate from Albian II-III of Kennedy and Klinger (1975). 18 

At Hluhluwe (locality 53), they are associated with Tegoceras mosense (d’Orbigny, 1841), a 19 

species that ranges from the C. floridum to the P. puzosianus subzones of the Lower Albian 20 

(Latil 1995; Kennedy and Klinger 2008). 21 

As a consequence, the early Albian age of the Knemiceras gracile Interval Zone sensu Abu 22 

Zied (2008) is now firmly established. This time interval falls within the middle to the 23 

uppermost part of the D. mammillatum Superzone sensu Owen (1988) (= D. mammillatum 24 

Zone of Reboulet et al. 2011). A correlation with the C. floridum to P. puzosianus subzones is 25 

supported by the occurrence of Beudanticeras revoili Pervinquière 1907 in the Knemiceras 26 

assemblage of Gabal Manzour (Mahmoud 1955). In Tunisia, Beudanticeras revoili is 27 

reported from the upper part of the Prolyelliceras gevreyi Zone and Buloticeras radenaci 28 

Zone, a time equivalent to the C. floridum to P. puzosianus subzones of the Anglo-Paris 29 

Basin (see discussion in Latil 2011). 30 

 31 

Palaeobiogeography and population dynamics. 32 

 33 
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The palaeobiogeographic distribution of Douvilleiceras with hypernodose ventrolateral 1 

tubercles, e.g. D. orbignyi and D. “inaequinodum” group of the literature, is presented in 2 

Figure 4. Throughout their palaeogeographic range, both taxa are minor elements of the 3 

faunal assemblages. When quantitative data are available, Douvilleiceras of the mammillatum 4 

group are always reported to dominate the populations (see Destombes 1979, for example). 5 

It is well established that Douvilleiceras is a cosmopolitan and major component of the lower 6 

Albian ammonoid faunas of the peri-Tethyan seas. Nevertheless, its abundance is very 7 

variable through space and time. 8 

 9 

---------------- Figure 5  near here --------------- 10 

 11 

In the Albian of the Anglo-Paris Basin, the oldest occurrences are poorly documented due to 12 

the condensed nature of the lowermost Albian deposits. Based on observations in Aube and 13 

Normandy, the genus represents between 70 and 80% of the total fauna in the middle part of 14 

the lower Albian, becoming less common in the uppermost lower Albian (12 to 20% of the 15 

fauna), and decreases to 5 to 6% of the fauna just before its extinction in lowermost middle 16 

Albian (Destombes 1970, 1973, 1979, Courville and Lebrun 2010, Amédro et al. 2014). 17 

Similar abundance has been reported from the UK, where the genus is a major component of 18 

the “main mammillatum bed” of the lower Albian of Folkestone (Casey 1961b, Owen 1988). 19 

Douvilleiceras is also reasonably common in the condensed deposits of the Dauphiné and 20 

Provence platforms (Castellane and Nice arcs; see Thieuloy and Girod 1964, 1965; Gebhard 21 

1979). 22 

Douvilleiceras also largely dominates the lower Albian assemblages of southern Africa 23 

(Cooper 1982, Tavares et al. 2007, Kennedy and Klinger 2015, LGB personal observations). 24 

A fairly large number of specimens were illustrated from the lower Albian of Madagascar by 25 

Besairie (1936), Breistroffer (1936) and Collignon (1950, 1963), but the genus is not the 26 

main component of the faunas. According to Collignon (1949, p. 103), at Ambarimaninga 27 

(Mahajanga Basin), Douvilleiceras represents only 11% of the fauna. A somehow higher 28 

percentage was reported from Hazara (Punjab, India), where Douvilleiceras represents 17% 29 

of the fauna (94 out of 550 specimens; see Spath 1930, p. 55). 30 

North and Central American (including Colombia) abundances are difficult to appreciate 31 

since quantitative data are missing. In Brazil, the genus is well represented in the lower 32 
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Albian faunal assemblages (Zucon Ramos de Siquiera 2005). Conversely, the Peruvian 1 

assemblages are dominated by Engonoceratidae and Douvilleiceras are scarce (Robert 2002). 2 

The genus also occurs as a rarity on the southern margin of the Neo-Tethys. It was reported 3 

from Morocco, where it is represented by a handful of specimens that mostly occur in the 4 

lowermost Albian (Peybernès et al. 2013; Luber et al. 2017; Giraud et al. 2020). Spot 5 

occurrences from Algeria and Tunisia were documented by Latil (2011). In SW Iran, the 6 

genus is sporadically present in the deeper intra-shelf basin facies of the Bangestan anticline 7 

(Bulot 2010). Still, it is a rarity in the shallow water facies of the Khazdumi Formation 8 

characterised by the mass occurrence of Knemiceras. In Sinai, Knemiceras also dominates the 9 

assemblages and forms more than 90% of the assemblages (410 out of 440 ammonites at 10 

Gabal Manzour, according to Mahmoud 1955). The real abundance of the genus in Somalia is 11 

hard to appreciate, even though several Douvilleiceras were described by Tavani (1942, 12 

1949). 13 

 14 

Conclusions. 15 

 16 

Even though Douvilleiceras was reported from Sinai in the literature, the genus was never 17 

unequivocally documented until the present contribution. The study of our material brought 18 

the following results: 19 

 20 

1. The state of preservation of our material and a limited number of specimens do not allow 21 

us to state if more than one species is present in Sinai. Our best-preserved specimens are 22 

assigned to Douvilleiceras orbignyi, a species originally described from the middle to the 23 

uppermost lower Albian of the Anglo-Paris Basin. The early Albian age of the Knemiceras 24 

gracile Interval Zone sensu Abu Zied (2008) is now firmly established. Correlation with the 25 

C. floridum to P. pusozianus subzones (D. mammillatum Superzone sensu Owen 1988) of the 26 

standard ammonite scale of the Anglo-Paris Basin is proposed.  27 

2. Evaluation of the intraspecific variability of Douvilleiceras is largely handicapped by the 28 

condensed nature of the lower Albian deposits of type localities in the Anglo-Paris Basin and 29 

Provencal Platform (Macheroméril, Folkstone and Nice area). Besides, the ontogenetic 30 

development of many typological species from the literature remains largely undocumented. 31 

3. Careful re-examination of the literature has convinced us that the lumping of D. orbignyi in 32 

D. inaequinodum is questionable since the latter species is a nomen dubium. The systematic 33 

assignment of the material described as D. inaequinodum should be reconsidered. In our 34 
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current stage of knowledge, three nominal species, e.g. Douvilleiceras orbignyi, D. alternans 1 

and D. magnodosum would seem to accommodate them satisfactorily. 2 

4. As herein understood, D. orbignyi is a fairly widespread species that is known from the 3 

Anglo-Paris Basin (France and UK), Sinai (Egypt), the Caucasus (Georgia), Mahajanga 4 

region (Madagascar), Rajasthan (India), KwaZulu-Natal (RSA) and Sergipe (Brazil). 5 

5. The cosmopolitan distribution of Douvilleiceras during early Albian times must not 6 

overshadow the variability of its abundance through space and time. It is noteworthy that 7 

hypernodose morphologies (orbignyi and “inaequinodum” group) are unknown in the oldest 8 

and youngest populations. They represent a minor, thought constant element of the middle to 9 

late early Albian populations. 10 

 11 

The present contribution also outlines the need for an exhaustive biometric study of the genus 12 

Douvilleiceras based on stratigraphically well-located populations such as the ones made by 13 

Destombes (1970, 1973, 1979) in the Anglo-Paris Basin. 14 

 15 

The scarcity of Douvilleiceras in assemblages dominated by Knemiceras (Egypt and Iran) or 16 

Parengonoceras sensu lato (Peru) is intriguing. These three taxa favoured shallow water 17 

epicontinental seas and continental shelf environments. Westermann (1990, fig. 6) suggested 18 

a sluggish necto-benthic way of life in the shallow neritic zone for both Douvilleiceratidae 19 

and Engonoceratidae. Environmental changes are likely the main driving force that controlled 20 

the distribution of Douvilleiceras, Knemiceras and Parengonoceras sensu lato. Was the 21 

expansion of Douvilleiceras during early Albian times limited by thermal factors and/or 22 

hypersalinity that were more favourable to Engonoceratidae in the low latitudes? 23 

 24 

Acknowledgements. Special thanks are due to Prof. Peter Bengtson (Heidelberg) for his 25 

editing work and comments on the Brazilian occurrences of Douvilleiceras. Prof. Jens 26 

Lehmann (Bremen) and Mr. Bertrand Matrion (Dijon) supplied literature that was not 27 

accessible to the authors. Dr. Ingmar Werneburg is gratefully acknowledged for providing 28 

information on Quenstedt type material housed the collections of the University of Tübingen. 29 

Dr. Emmanuel Robert (Lyon University) supplied us with pictures of the Douvillé’s material 30 

kept in the collections under his care. Prof. Gamal El Qot (Benha University), Prof. Attila 31 

Çiner (Istanbul Technical University), and an anonymous reviewer are gratefully 32 

acknowledge for their comments on the final version of the manuscript. The senior author 33 

(LGB) of the present paper gratefully acknowledges the financial support of the North 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



15 
 

African Research Group sponsors. The field excursions to the area under study for collecting 1 

the described fauna were supported mainly by Cairo University, Faculty of Science.  2 

 3 

References.  4 

 5 

Aboul Ela NM, Abdel-Gawad GL, Aly MF (1991). Albian fauna of Gabal Manzour, Maghara 6 

Northern Sinai, Egypt. J Afr Earth Sci 13(2):201–220 7 

Abu-Zied RH (2006) Biostratigraphic framework of some Lower Cretaceous outcrops from 8 

northern Sinai, Egypt based on cephalopods. Egypt J Paleontol 6:125–158 9 

Abu-Zied RH (2008) Lithostratigraphy and biostratigraphy of some Lower Cretaceous 10 

outcrops from Northern Sinai, Egypt. Cretac Res 29:603–624 11 

Aly MF, Abdel-Gawad GI (2001) Early Cretaceous ammonites of Gebel Lagama, North 12 

Sinai, Egypt. Palaeontogr A262:25–52 13 

Amédro F (1985) Nouvelles données paléontologiques (ammonites) sur l’Albien de la 14 

bordure nord-est du bassin de Paris (de la Thiérache au Perthois). Bull trimes Soc 15 

Géol Normandie et Amis Mus Havre 71:17–30 16 

Amédro F (1992). L’Albien du bassin anglo-parisien: ammonites, zonation phylétique, 17 

séquences. Bull Cent Rech-Explor Prod Elf-Aquitaine 16/1:187–233 18 

Amédro F, Destombes P (1975) Observations nouvelles sur l’Albien inférieur des Ardennes. 19 

Bull Inf géol Bassin Paris 12:57–58 20 

Amédro F, Matrion B, Magniez-Jannin F, Touch, R (2014) La limite Albien inférieur–Albien 21 

moyen dans l’Albien type de l’Aube (France): ammonites, foraminifères, sequences. 22 

Rev Paléobiol 33/1:159–279 23 

Arkell, WJ, Kummel B, Miller AK, Wright CW (1957) Morphological terms applied to 24 

Ammonoidea. In: Arkell WJ, Furnish WM, Kummel B, Miller AK, Moore RC, 25 

Schindewolf OH., Sylvester-Bradley PC, Wright CW, Cephalopoda, Ammonoidea. 26 

In: Moore RC (ed) Treatise on Invertebrate Paleontology, Part L. Mollusca 4, pp L2–27 

L6 28 

Bachmann MJ, Kuss J, Lehmann J (2010) Controls and evolution of facies patterns in the 29 

Upper Barremian-Albian Levant Platform in North Sinai and North Israel. In: 30 

Homberg C, Bachmann M (eds) Evolution of the Levant Margin and Western Arabia 31 

Platform since the Mesozoic. Geol Soc London, Spec Publ 341:99–131 32 

Bayle E (1878) Fossiles principaux des terrains. Explication de la Carte Géologique Détaillée 33 

le France 4 (Atlas). Service de la Carte Géologique, Paris 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



16 
 

Besairie H (1936) Fossiles de l’Albien moyen (niveau inférieur) de Berambo. In: Besairie H 1 

Recherches géologiques à Madagascar; Première suite: La géologie du Nord-Ouest. 2 

Mém Acad Malgache 21:164 3 

Breistroffer M (1936) Fossiles de l’Albien moyen (niveau inférieur) de Berambo. In: Besairie 4 

H, Recherches géologiques à Madagascar; Première suite: La géologie du Nord-5 

Ouest. Mém Acad Malgache 21:154–164 6 

Bulot LG (2010) Appendix. Systematic palaeontology of Aptian and Albian ammonites from 7 

southwest Iran. In: Vincent B, van Buchem FSP, Bulot LG, Immenhauser A, Caron 8 

M., Baghbani D, Huc AY. Carbone Isotope Stratigraphy, Biostratigraphy and Organic 9 

Matter Distribution in the Aptian- Lower Albian Successions of Southwest Iran 10 

(Dariyan and Kazhdumi formations). GeoArabia Spec Publ 4/1:167–195. 11 

Casey R (1954) Proposed use of the plenary powers to designate (i) a neotype for the nominal 12 

species “Ammonites mammillatus” Schlotheim, 1813, and (ii) a type species for the 13 

genus “Douvilleiceras” de Grossouvre, 1893 (Class Cephalopoda, Order 14 

Ammonoidea). Bull Zool Nomenclat 9:250–254. 15 

Casey R (1961a) A monograph of the Ammonoidea of the Lower Greensand, Part III. 16 

Palaeontogr Soc Monographs 495 [part of vol. 115 for 1961]: 119–216. 17 

Casey R (1961b) The stratigraphical palaeontology of the Lower Greensand. Palaeontology 18 

3:487–621. 19 

Casey R (1962) A monograph of the Ammonoidea of the Lower Greensand, Part IV. 20 

Palaeontogr Soc Monographs 499 [part of Vol. 116 for 1962]: 217–288. 21 

Colleté C, Destombes P, Fricot C., Pietresson de Saint Aubin J (1982). Les fossiles de 22 

l'Albien de l'Aube. Association géologique Auboise. 23 

Collignon M (1949) Recherches sur les faunes albiennes de Madagascar. I. L'Albien 24 

d'Ambarimaninga (Madagascar). Ann Geol Serv Min Madagascar 16:l–128. 25 

Collignon M (1950) Recherches sur les faunes albiennes de Madagascar 3. L’Albien de 26 

Komihevitra (Cercle de Soalala). Ann Geol Serv Min Madagascar 17:19–54. 27 

Collignon M (1963) Atlas des fossiles caractéristiques de Madagascar (Ammonites). X. 28 

Albien. xv + 1–184. Tananarive: Service Géologique. 29 

Cooper MR (1982) Lower Cretaceous (middle Albian) ammonites from Dombe Grande, 30 

Angola. Ann S Afr Mus 89:265–314. 31 

Courville P, Lebrun P (2010) L'Albien (Crétacé) de la région de Troyes (Aube) et ses 32 

ammonites: Hoplitidae et Douvilleiceratidae. Fossiles 4:4–30. 33 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



17 
 

Delanoy G, Latil J-L (1988) Découverte d’un nouveau gisement Albien dans les environs de 1 

Drap (Alpes-Maritimes, France) et description d’une riche ammonitofaune d’age 2 

Albien terminal. Géobios 21:749–771. 3 

Destombes P (1970) Biostratigraphie des Ammonites dans l'Albien inférieur et moyen, 4 

argileux, du Bassin de Paris. C R hebd séances Acad Sci Paris Sér D 270:2061–2064 5 

Destombes P (1973) Hoplitidae et zonation nouvelle de l'Albien inférieur de Bully-Saint-6 

Martin (Bray occidental). C R hebd séances Acad Sci Paris Sér D 273:2145–2148 7 

Destombes P (1979) Les ammonites de l'Albien inférieur et moyen dans le stratotype de 8 

l'Albien: gisements, paléontologie, biozonation. In: L'Albien de l'Aube, Les 9 

Stratotypes Français 5:51–192. Eds CNRS, Paris. 10 

Douvillé H (1916) Les terrains secondaires dans le massif du Moghara, à l’Est de l’Isthme de 11 

Suez, d'après les explorations de M. Couyat-Barthoux. Paléontologie. Mém Acad Sci 12 

Inst Fr 54:1–184 13 

Douvillé H, Couyat-Barthoux M (1914) Le Massif du Moghara, à l’Est de l’isthme de Suez. 14 

C R hebd séances Acad Sci Paris 159:565–570. 15 

El-Azabi MH, El-Araby A (2005) Depositional facies, environments and sequence 16 

stratigraphic interpretation of the Middle Triassic–Lower Cretaceous (pre-Late 17 

Albian) succession in Arif El-Naga anticline, northeast Sinai, Egypt. J Afr Earth Sci 18 

41:119–143 19 

El Hawat AS (1997) Sedimentary basins of Egypt: An overview of dynamic stratigraphy. In: 20 

Selley RC (ed.) Sedimentary Basins of the World, 3. African basins. Elsevier, 21 

Amsterdam, pp 39–85 22 

El Qot GM (2018) Aptian-early Cenomanian ammonites from north Sinai, Egypt: Systematic 23 

paleontology and biostratigraphy. Cretac Res 85:142–171 24 

Futakami M, Haggart JW (2016) Early Albian (Early Cretaceous) douvilleiceratid ammonites 25 

from Haida Gwaii, British Columbia, Canada. J Paleontol 90:43–58 26 

Futakami M, Haggart JW (2018) Douvilleiceratid ammonites from the lower to middle 27 

Albian (Lower Cretaceous) Yezo Group of Hokkaido, Japan, and a revision of the 28 

genus Douvilleiceras. Cretac Res 88:273–292 29 

Gebhard G (1979) Glaukonitische Kondensation im Alb der Subalpinen Ketten (Clars, 30 

Escragnolles, Südostfrankreich), deren Ammoniten-Fauna und Kartierung in der 31 

Umgebung von Escragnolles. Diplomarbeit, Universität Tübingen 32 

Grossouvre A De (1894) Recherches sur la craie supérieure. 2, Paléontologie. Les ammonites 33 

de la craie supérieure. Mém Carte géol détaillée Fr 1-264 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



18 
 

Guérin-Franiatte S (2006) Douvilleiceras orbignyi Hyatt, 1903. In: Gauthier H (coord) 1 

Révision critique de la Paléontologie française d'Alcide d'Orbigny, Volume IV: 2 

Céphalopodes crétacés. Backhuys Publishers, Leiden, pp 91–92 3 

Hamama H (1993) Albian ammonites of northern Sinai, Egypt. Mansoura Sci Bull C (Nat 4 

Sci) 20(2):261–301 5 

Hamama HH, Gabir M 2001. Lower Cretaceous (Barremian-Albian) ammonites of Gabal 6 

Risan Aneiza, North Sinai, Egypt. The 2nd International Conference on the Geology of 7 

Africa, Assiut-Egypt 2:421–444 8 

Hyatt, A. 1903. Pseudoceratites of the Cretaceous. U. S. Geol Surv, Monogr 44:1–351 9 

Jenkins D (1990) North and Central Sinai. In: Said R (ed) The Geology of Egypt. A.A. 10 

Balkema, Rotterdam, pp 361–380 11 

Kennedy WJ, Klinger HC (1975) Cretaceous faunas from Zululand and Natal, South Africa. 12 

Introduction, Stratigraphy. Bull Br Mus (Nat Hist), Geol 25:263–315 13 

Kennedy WJ, Klinger HC (2008) Cretaceous faunas from Zululand and Natal, South Africa. 14 

The ammonite subfamily Lyelliceratinae Spath, 1921. Afr Nat Hist 4:57–111 15 

Kennedy WJ, Klinger HC (2015) Cretaceous faunas from Zululand and Natal, South Africa. 16 

The Albian ammonite genus Douvilleiceras de Grossouvre, 1894. Afr Nat Hist 11:43–17 

82 18 

Kennedy WJ, Gale, AS, Bown PR, Caron M, Davey RJ, Gröcke D, Wray DS (2000). 19 

Integrated stratigraphy across the Aptian-Albian boundary in the Marnes Bleues, at 20 

the Col de Pré-Guittard, Arnayon (Drôme), and at Tartonne (Alpes de Haute-21 

Provence), France: A candidate Global Boundary Stratotype Section and Boundary 22 

Point for the base of the Albian stage. Cret Res 21:591–720 23 

Kerdany MT, Cherif OH (1990) Mesozoic. In: Said R (ed), The Geology of Egypt. A.A. 24 

Balkema, Rotterdam, pp 407–438 25 

Klein J, Bogdanova T (2013) Lower Cretaceous ammonites. VI. Douvilleiceratoidea & 26 

Deshayesitoidea. Fossillium Catalogus 1: Animalia 151:1–299 27 

Klug C, Korn D, Landman N, Tanabe K, De Baets K, Naglick C (2015) Describing 28 

Ammonoid Conchs. In: Klug C., Korn D., De Baets K., Kruta I., Mapes RH (eds) 29 

Ammonoid Paleobiology: From Anatomy to Ecology, Top Geobiol 43:3–24 30 

Kotetishvili EV 1977. Albian fauna of Georgia. Ammonites and Bivalvia. Akad Nauk 31 

Gruzinskoi SSR, Trud Geol Instit ns 53:1–97 (in Russian) 32 

Krishna J (1980) Uncoiled ammonites of Middle Albian (Lower Cretaceous) age from Habur 33 

Series, Jaisalmer, Rajasthan. J Paleontol Soc India 23(24):49–54 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



19 
 

Latil J-L (1995) Les Lyelliceratinae Spath, 1921 (Ammonitina, Ammonoidea) de l’Albien 1 

inférieur et moyen dans le bassin de Paris et sur les bordures du basin vocontien: 2 

stratigraphie, paléobiogéographie et taxonomie. Géol Alp, Mém HS 20 (for 3 

1994):327–381 4 

Latil, J-L (2008) A revision of Amaltheus ebrayi de Loriol, 1882, type species of the genus 5 

Parengonoceras Spath, 1924. Rev Paléobiol 27:249–264 6 

Latil J-L (2011) Early Albian ammonites from central Tunisia and adjacent areas of Algeria. 7 

Rev Paléobiol 30:321–429 8 

Latil J-L, Aly MF (2012) Knemiceras gracile Douvillé, 1916: a misunderstood Early Albian 9 

ammonite from north Sinai (Egypt), and considerations on the genus Platiknemiceras 10 

Bataller, 1954. Rev Paléobiol 31/1: 159–170 11 

Luber TL, Bulot LG, Redfern J, Frau C, Arantegui A, Masrour M (2017) A revised 12 

ammonoid biostratigraphy for the Aptian of NW Africa: Essaouira-Agadir Basin, 13 

Morocco. Cretac Res 79:12–34 14 

Mahmoud IGE (1952) Sur le genre albien d'ammonite Knemiceras J. Böhm. Trav Lab Géol 15 

Fac Sci Univ Grenoble 29 (for 1951):77–95 16 

Mahmoud IGE (1955) Études paléontologiques sur la faune crétacique du Massif du 17 

Moghara. Publ Instit Désert Egypte 8: 1–195 18 

Matrion B (2010) Les ammonites. In: Colleté C (ed.), Stratotype Albien, Publications 19 

Scientifiques du Muséum, Paris, Collection "Patrimoine géologique". Biotope 20 

Editions, Mèze; BRGM Editions, Orléans, pp 99–193 21 

Matrion B, Duchaussois F, Touch R (2000) L’Albien inférieur de Saulces-Monclin 22 

(Ardennes). Bull annu Assoc géol auboise 21:9–26 23 

Moret L, Mahmoud IGE (1952) Nouvelles observations stratigraphiques et paléontologiques 24 

sur l'Albien du massif du Moghara (Sinaï-Egypte). Trav Lab Géol Fac Sci Univ 25 

Grenoble 31:269–274 26 

Moustafa AR (2014) Structural architecture and tectonic evolution of the Maghara inverted 27 

basin, Northern Sinai, Egypt. J Struct Geol 60:80–96 28 

Moustafa AR (2020) Mesozoic - Cenozoic deformation history of Egypt. In: Hamimi et al. 29 

(eds.), The Geology of Egypt, Regional Geology Reviews, Springer Nature 30 

Switzerland AG, pp 253–294 https://doi.org/10.1007/978-3-030-15265-9_7 31 

Moustafa AR, Khalil MH (1990) Structural characteristics and tectonic evolution of north 32 

Sinai fold belts. In: Said R (ed) The Geology of Egypt. A.A. Balkema, Rotterdam, pp 33 

381-389 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

https://www.sciencedirect.com/science/journal/01956671
https://doi.org/10.1007/978-3-030-15265-9_7


20 
 

Orbigny A D’ (1840-1842) Paléontologie française. Description zoologique et géologique de 1 

tous les animaux mollusques et rayonnés fossiles. Terrains crétacés. I. Céphalopodes. 2 

Masson, Paris, pp 1–112 (1840), pp 113–462 (1841), pp 463–662 (1842) 3 

Orbigny A D’ (1853) Note sur quelques coquilles fossiles, recueillies dans les montagnes de 4 

la Nouvelle-Grenade, par M. le général Joaquin Acosta. J Conchyliol 4:208–214 5 

Owen HG (1988) The Ammonite zonal sequence and ammonite taxonomy in the 6 

Douvilleiceras mammillatum Superzone (Lower Albian) in Europe. Bull Br Mus Nat 7 

Hist, Geol Ser 44(3):177–231 8 

Owen HG (1999) Correlation of Albian European and Tethyan ammonite zonations and the 9 

boundaries of the Albian Stage and substages: some comments. Proceedings 4th 10 

International Workshop of the Lower Cretaceous Cephalopod Team (IGCP-Project 11 

362). Scr Geol, Spec Issue 3:129–149 12 

Parona CF., Bonarelli, G (1897) Fossili Albiani d’Escragnolles, del Nizzardo e della Liguria 13 

occidentale. Palaeontogr Italica, Mem Paleontol 2(for 1896):53–107(1–55) 14 

Pervinquière L (1907) Étude de paléontologie tunisienne. 1: Céphalopodes des terrains 15 

secondaires. Carte géologique de la Tunisie; F.R. de Rudeval, Paris. 16 

Peybernes C, Giraud F, Jaillard E, Robert E, Masrour M, Aoutem M, Içame N (2013) 17 

Stratigraphic framework and calcareous nannofossil productivity of the Essaouira-18 

Agadir Basin (Morocco) during the Aptian-Early Albian: Comparison with the north-19 

Tethyan margin. Cretac Res 39:149–169 20 

Prins C (2006) Quelques ammonites albiennes de Madagascar: addendum. Bull ann Assoc 21 

Géol Auboise 27:43–50 22 

Quenstedt, F.A., 1845–1849. Petrefactenkunde Deutschlands: I. Abtheilung, 1. Band. 1. 23 

Cephalopoden. Ludwig Friedrich Fues, Tübingen, pp 1–104 (1845), pp 105–184 24 

(1846), pp 185–264 (1847), pp 265–472 (1848), pp 473–580 (1849) 25 

Reboulet S, Rawson PF, Moreno-Bedmar JA, Aguirre-Urreta MB, Barragán R, Bogomolov 26 

Y, Company M, González-Arreola C, Stoyanova VI, Lukeneder A, Matrion B, Mitta 27 

V, Randrianaly H, Vašíček Z, Baraboshkin EJ, Bert D, Bersac S, Bogdanova TN, 28 

Bulot LG, Latil J-L, Mikhailova IA, Ropolo P, Szives O (2011) Report on the 4th 29 

International Meeting of the IUGS Lower Cretaceous Ammonite Working Group, the 30 

“Kilian Group” (Dijon, France, 30th August 2010). Cretac Rese 32:786–793 31 

Robert E (2002) La transgression albienne dans le Bassin Andin (Pérou): Biostratigraphie, 32 

Paléontologie (ammonites) et Stratigraphie séquentielle. Strata sér 2 38:1-380 33 

Said R (1962). The geology of Egypt. Elsevier, Amsterdam. 34 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



21 
 

Salama YF, Al-Hashim MH, Grammer MG, Gahlan HA, Al-Asmar H, Abd El-Gaied IM 1 

(2021) Palaeoecology and facies analysis of benthic communities in mid-Cretaceous 2 

successions in the Sinai platform, Egypt. J Afr Earth Sci 175:104 091 3 

Schlottheim [sic] EF Von (1813) Beiträge zur Naturgeschichte der Versteinerungen in 4 

geognostischer Hinsicht. In: Leonhard CC, Leonard’s Taschenbuch für die gesammte 5 

Mineralogie, mit Hinsicht auf die neuesten Entdeckungen 7:3–134. Hermannsche 6 

Buchhandlung, Frankfurt am Main. 7 

Scott G (1940) Cephalopods from the Cretaceous Trinity Group of the south-central United 8 

States. Univ Texas Publ 3945(for 1939):969–1125 9 

Scotese, CR, Golonka, J (1992). Paleogeographic Atlas, PALEOMAP Progress Report 20-10 

0692, Department of Geology, University of Texas at Arlington, 34 pp. 11 

Sharikadze ME, Kotetishvili EV (2005) Genus Douvilleiceras. In: Topchishvili MV (ed) 12 

Atlas of early Cretaceous Fauna of Georgia. Akad Nauk Gruzinskoi, А. Janelidze 13 

Trud Geol Instit ns 120:388–390 (in Russian) 14 

Spath LF (1923) A. monograph of the Ammonoidea of the Gault. Part 1. Palaeont Soc 15 

Monographs 353[part of vol. 75 for 1921]:1–72 16 

Spath LF (1925) A monograph of the Ammonoidea of the Gault. Part 2. Palaeont Soc 17 

Monographs 355[part of vol. 76 for 1922]:73–110 18 

Spath LF (1930) The fossil fauna of the Samana Range and some neighbouring areas. V. The 19 

Lower Cretaceous Ammonoidea, with notes on Albian Cephalopoda from Hazara. 20 

Memoirs Geol Surv India, Palaeont Indica, ns 15:50–66 21 

Tavani G (1942) Paleontologia della Somalia. III. Fossili del Cretaceo. 6. Molluschi del 22 

Cretaceo della Somalia. Palaeontogr Italica, Mem Paleontol 32(Suppl. 4/2):94(7)–23 

133(47) 24 

Tavani G (1949) Fauna malacologica Cretacea della Somalia e dell’Ogaden. Parte seconda, 25 

Gastropoda-Cephalopoda-conclusioni. Palaeontogr Italica 45(ns 15 for 1948):73(1)–26 

148(76) 27 

Tavares T, Meister C, Duarte-Morais ML, David, B (2007) Albian ammonites of the 28 

Benguela Basin (Angola): a biostratigraphic framework. S Afric J Geol 110:137–156 29 

Thieuloy J-P., Girod J-P (1964) L'Aptien et l'Albien fossilifères du synclinal d'Autrans 30 

(Vercors septentrional). Trav Lab Géol Grenoble 40:91–111 31 

Thieuloy J-P., Girod J-P (1965) Nouvelles données sur l'Albien de la Chartreuse et du 32 

Vercors. Trav Lab Géol Grenoble 41:141–162 33 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



22 
 

Thomel G, Lanteaume M (1967) Considérations sur la mise en évidence des dépôts aptiens 1 

dans la région niçoise. C R hebd séances Acad Sci Paris, Sér D 265:1456–1459. 2 

Westermann J (1990) New developments in Ecology of Jurassic-Cretaceous ammonoids. In: 3 

Pallini G, Cecca F, Cresta S, Santantonio M (eds) Fossili. Evolutione, Ambiente, Atti 4 

de Secondo Convegno Internazionale Pergola 1987. Tecnostampa, Ostra Vetere, Italy, 5 

pp 459–478 6 

White CA. (1887) Contribuições á paleontologia do Brazil. Arch Mus Nac Rio de Janeiro 7 

7:1–273, i–v. Rio de Janeiro. (In Portuguese and English.) Reprinted 1888 with errata 8 

sheet and preface by the author as “Contributions to the Paleontology of Brazil, 9 

Comprising Descriptions of Cretaceous Invertebrate Fossils, Mainly from the 10 

Provinces of Sergipe, Pernambuco, Para and Bahia”. Smithsonian Institution, 11 

Washington, DC. 12 

Whiteaves JF (1876) On some invertebrates from the coal-bearing rocks of the Queen 13 

Charlotte Islands. Geol Surv Canada, Mesoz Fossils 1(1):1–92 14 

Wright CW (1996) Treatise on Invertebrate Paleontology. Part L, Mollusca 4: Cretaceous 15 

Ammonoidea, (with contributions by Calloman JH [sic], Howarth MK). Geological 16 

Society of America and University of Kansas, Lawrence, Kansas and Boulder, 17 

Colorado, pp xx + 1–362 18 

Zucon Ramos de Siquiera MH (2005) Amonóides da Transiçao Aptiano-Albiano da Bacia de 19 

Sergipe, Brasil. Tese de Doutorado, Universidade Federal da Bahia. 20 

https://repositorio.ufba.br/ri/handle/ri/23379 21 

22 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

https://repositorio.ufba.br/ri/handle/ri/23379


23 
 

Captions. 1 

 2 

Figure 1. A geological map of the studied area with localities and stratigraphic position of the 3 

Knemiceras gracile assemblage in the Manzour section (modified after Abu Zied 4 

2008). The dark blue star indicates Gabal Maaza. The red stars indicate the location of 5 

the key Lower Albian sections of Gabal Lagama (Aly and Abdel-Gawad 2001) and 6 

Gabal Manzour (Aboul Ela et al. 1991, Abu Zied 2008). 7 

Figure 2. Douvilleiceras orbignyi Hyatt, 1903. 1a-c, lateral and ventral views of 8 

MZ/89/CUGM, 2a-c., lateral and ventral views of MZ/90/CUGM; both from Gabal 9 

Maaza, Maghara area, North Sinai, Egypt; 3. ventral view of GSM 70425 from Copt 10 

Point, Folkestone, Kent, UK; 4a-b. lateral and ventral view of OUM KX4863 from 11 

south of the farm Izwehelia, north of Hluhluwe, KwaZulu-Natal, RSA (loc. 53 of 12 

Kennedy and Klinger 1977); 5a-b. lateral and ventral view of BM C12169, the 13 

holotype of Douvilleiceras baylei Spath, 1923 from Macheroméril, Ardennes, France. 14 

6. Ventral view of the holotype of Douvilleiceras orbignyi from Macheroméril, 15 

Ardennes, France (FSL unnumbered specimen). All specimens in natural size. 16 

Figure 3. 1-2. Douvilleiceras sp. 1a-c, lateral and ventral views of MZ/87/CUGM, 2a-c, 17 

lateral and ventral views of MZ/88/CUGM; both from Gabal Maaza, Maghara area, 18 

North Sinai, Egypt; 3a-b. Douvilleiceras sp., lateral and ventral of NARG-LGB-BAN-19 

92.1 from Kuh-e-Bangestan, Khuzestan, Iran; 4a-b. Douvilleiceras alternans Casey, 20 

1962, lateral and ventral view of the holotype GSM 70426 from Copt Point, 21 

Folkestone, Kent, UK; 5. Douvilleiceras mammillatum var. praecox Casey, 1962, 22 

lateral view of GD 543 from Perchois-Est, Aube, France; All specimens in natural 23 

size. 24 

Figure 3. Biostratigraphic distribution of the Douvilleiceras of the orbignyi group in the 25 

Anglo-Paris Basin. The ammonite zones and subzones are after Owen (188). The 26 

asterisk marks reference to the H. benettianus Zone sensu Amédro et al. (2014). 1. S. 27 

(G.) perinflata, 2. S. kitchini, 3. C. floridum, 4. O. raulinianus, 5. P. (H.) puzosianus, 28 

6. O. bulliensis, 7. P. (I.) steinmanni, 8. L. pseudolyelli, 9. L. lyelli. Ammonite ranges 29 

modified based on illustrated material only. 30 

Figure 4. Palaeobiogeographic distribution of Douvilleiceras orbignyi and D. 31 

“inaequinodum” group based on illustrated material only (see synonymy and 32 

taxonomic discussion). The ? indicates doubtful occurrences. Map modified after 33 

Scotese and Golonka (1992). 34 
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