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ABSTRACT
Th is study describes 21 species of Caenogastropoda collected in the Macunköy 
section from the upper part of the Kırkkavak Formation (Haymana-Polatlı Ba-
sin, SW of Ankara). Th e known stratigraphical range of the studied species is 
consistent with an early Ypresian (early Eocene) age of the deposits, indicated by 
Cerithium puigcercosensis (Cossmann, 1897) n. comb. and Tympanotonos turris 
(Deshayes, 1833). Th is result supports previous biostratigraphic studies based on 
benthic foraminifers. Among the caenogastropods from the Macunköy section, 
two new species are described: Bellatara ankaraensis n. sp. and Vicinoceri thium 
seni n. sp. Furthermore, Cerithium puigcercosensis n. comb. is described as a new 
combination. Th e gastropod assemblage of the Macunköy section indicates a 
mangrove-fringed, wet coastal ecosystem with euryhaline conditions, connected 
to coastal swamps and a delta system.
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INTRODUCTION

In the geodynamic evolution of the Tethyan-Peri-
tethyan realms, the late Paleocene-early Eocene 
interval is transitional between the Late Cretaceous 
major reorganization of plate boundaries, and the 
middle to late Eocene continent-continent colli-
sion (Meulenkamp & Sissingh 2003). In the early 
Paleogene, when large parts of both the northern 
and southern Peritethys platforms emerged, various 
marine corridors still connected the Atlantic and 
Tethyan/Indo-Pacifi c domains (Meulenkamp et al. 
2000). Some marine connections became tempo-
rarily interrupted during the Early Ypresian due to 
plate tectonics, and enhanced by a major sea-level 
lowstand (see Miller et al. 2005), leading to the 
formation of endemic faunas in the diff erent basins 
(Meulenkamp et. al. 2000). Th e ensuing episodes 
of sea-level rise in the early Eocene, the warmest 
temperatures of the Cenozoic (Zachos et al. 1993) 
and other environmental changes (large mass of 
carbon input into the ocean/atmosphere, negative 
carbon isotopic excursion [CIE], shoaling of carbon 
compensate depth [CCD], lowered PH of the ocean: 
Zachos et al. 2001, 2003, 2005) are correlated with 
important biotic turnovers (e.g., nannoplankton: 
Jiang & Wise 2006; Egger et al. 2009; benthic fora-

minifers: Kennett & Stott 1991; Hottinger et al. 
1998; Orue-Extebarria et al. 2001; Rasser et al. 
2005; Pujalte et al. 2009a; planktic foraminifers: 
Kelly et al. 1998; euryhaline molluscs: Dominici & 
Kowalke 2007; mammals: Gunnel 1998; Gingerich 
2006) and a shift of planktic foraminifers toward 
high-latitudes (Molina et al. 1999). Th e distribu-
tion of gastropods with planktotrophic early on-
togenetic development and the ability to disperse 
long distance, reveals connections between Tethyan 
and Proto-Mediterranean sub-provinces during the 
late Eocene (Popov 1993) and the Oligocene-early 
Miocene (Harzhauser et al. 2002). 

Here we present the taxonomy of early Ypresian 
gastropods and an update of their stratigraphical 
ranges and palaeoecology. Taxonomic studies are 
the fi rst step in documenting species richness dur-
ing this greenhouse interval (Clyde 1999), when 
many marine and terrestrial groups experienced a 
rapid and steady diversifi cation whose timing and 
dimensions we are only beginning to understand. 
Th e study area is located in central Anatolia, in the 
northwestern margin of the Haymana-Polatlı Basin 
which formed in a complex convergence-collision 
setting during the late Cretaceous-middle Eocene 
(Şengör & Yılmaz 1981; Görür et al. 1984; Koçyiğit 
1991) (Fig. 1). Th e Paleocene-Eocene of this east-

MOTS CLÉS 
Mollusca,

Gastropoda, 
Caenogastropoda,

Mollusques euryhalins,
Yprésien inférieur, 
Anatolie centrale, 

mangrove tropicale,
écosystème côtier,
espèces nouvelles. 

RÉSUMÉ
Caenogastropoda de l’Éocène inférieur du Bassin de Haymana-Polatlı, Anatolie 
centrale (Turquie) : taxonomie et palaéoecologie.
Cette étude décrit 21 espèces de Caenogastropoda recueillies dans la coupe 
de Macunköy qui constitue la partie supérieure de la Formation de Kırkkavak 
(bassin de Haymana-Polatlı, SW d’Ankara). La distribution stratigraphique 
connue des espèces étudiées correspond à l’Yprésien inférieur (Éocène inférieur), 
les formes indicatives étant en particulier Cerithium puigcercosensis (Cossmann, 
1897) n. comb. et Tympanotonos turris (Deshayes, 1833). Ce résultat corrobore 
les études biostratigraphiques précédentes basées sur les foraminifères benthiques. 
La faune étudiée contient deux espèces nouvelles : Bellatara ankaraensis n. sp. 
et Vicinoceri thium seni n. sp. En outre, Cerithium puigcercosensis n. comb. est 
décrit comme une nouvelle combinaison. L’assemblage de gasté ropodes de la 
coupe de Macunköy indique un environnement de mangrove dans un écosys-
tème côtier humide avec des conditions euryhalines en rapport avec les marais 
côtiers ou un système de delta.
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FIG. 1. — Geological map of the Paleocene-Eocene units exposed in the studied region and sample points of the Macunköy section 
(from Bilgin et al. 2009): 1, Eskipolatlı Formation; 2, llgınlıkdere Formation; 3, Kırkkavak Formation; 4, Kırkkavak Formation; Kayabaşı 
Member; 5, Kartal Formation.
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ern Tethys basin is rich in benthic foraminifers 
and molluscs (Stchepinsky 1941, 1946; Erünal 
1942; Güngör 1975; Sirel 1998; Özcan et al. 2001; 
Okan & Hoşgör 2008).

CHRONOSTRATIGRAPHIC SETTING 

Th e base of the Ypresian Stage is formally used as the 
reference level for the base of Eocene (Berggren & 
Aubry 1998; Aubry 2000; Gradstein et al. 2004). 
In biostratigraphy of Cenozoic shelf successions, 
shallow benthic biozones (SBZ) are widely adopted, 
SBZ3-4 corresponding to the early and late Th an-
etian, respectively, whereas the Ilerdian of Tethyan 
stratigraphy covering the former “boundary time 
span” is today regarded as contemporaneous with the 
early Ypresian (earliest Eocene, SBZ5-6: Luterbacher 
et al. 2004; Pujalte et al. 2009b) (Fig. 2). 

Th e Paleogene deposits of the Kırkkavak Forma-
tion are represented by shallow water sediments, up 
to 640 m thick, transgressive over terrestrial units 
of the Kartal Formation (Ünalan et al. 1976). Th e 
Th anetian has been recognized from the distribu-
tion of larger benthic foraminifers (SBZ3-4), nan-
noplankton (NP8) and planktonic foramini fers 
(P8) (Sirel 1975, 1976a, b; Özcan et al. 2001), 
whereas the early Ypresian was based on correlation 
of SBZ5-6 with the uppermost part of the forma-
tion (Sirel 1975). 

Th e type sections of the formation are located 
between Sakarya and Karahamzalı, S and SW of 
Polatlı (Kırkkavak, Karahamzalı, Sarıhalil, Sakarya, 
Kartal and Kayabaşı sections: Sirel 1975; Ünalan et al. 
1976; Özcan et al. 2001; Bilgin et al. 2009). In this 
area, the lower and middle parts of the formation 
(up to 400 m thick) are formed by an alternation of 
sandstones, siltstones, conglomerates, sandy lime-
stones, clayey limestones and marls. Th e carbonate 
dominant units, Kayabaşı Member (Bilgin et al. 
2009), are assigned to the early and late Th anetian 
on the basis of characteristic benthic foraminifers 
(Glomalveolina primaeva Reichel & Renz, 1936, 
Miscellanea yvettae Leppig, 1988, Ranikothalia ber-
mudezi (Palmer, 1934), Nummulites heberti (Munier-
Chalmas in Hébert, 1882), Vania anatolica Sirel & 
Gündüz, 1985; Discocyclina seunesi Douvillé, 1929 

and Orbitoclypeus neumannae (Toumarkine, 1967)) 
indicative of biozones SBZ 3-4 (Sirel 1975, 1976a, 
b, 1998; Özcan et al. 2001). Th e transgressive ten-
dency culminates in the early Th anetian with the 
deposition of 100-150 m-thick basinal sediments 
(NP8 and P4 biozones of nannoplankton and plank-
tonic foraminifer stratigraphy, respectively: Özcan 
et al. 2001). 

In the northwest margin of the basin (Sakarya 
section), the upper units are up to 70 m thick and 
made of sandy limestones, sandstones and siltstones 
directly overlying the Kartal Formation. Th is part 
is correlated with the Early Ilerdian (Pujalte et al. 
2009a, b), based on benthic foraminifers of SBZ5-6 
(Nummulites fraasi de la Harpe, 1883, Nummulites 
prelucasi Douvillé, 1924, Alveolina vredenburgi Dav-
ies & Pinfold, 1937 [initially named A. cucumiformis 
Hottinger, 1998 by Hottinger et al. 1998], Glomal-
veolina sublitis (Hottinger, 1960), Assilina pustulosa 
Doncieux, 1926) (Sirel 1975; Ünalan et al. 1976).

Th e gastropods studied here were collected from 
the uppermost fi ne-grained siliciclastic units of the 
Kırkkavak Formation at Macunköy, in the northern 
margin of the basin, where transgressive deposits 
are represented by an alternation of conglomerates 
and mudstones. Th e contact with the underlying 
terrestrial sediments of the Kartal Formation is not 
visible (Fig. 3). However, a concordant relationship 
with the sandy limestone-limestone-sandstone facies 
of the middle-lower part of the Kırkkavak Forma-
tion in Macunköy area was reported by Bilgin et al. 
(2009). A few gastropod-dominated shell beds are 
present in the upper 5 m, within the siltstone-
mudstone units separating the conglomerates. Four 
samples were collected within these shell beds (G1 = 
40°59’40.4’’N, 26°50’15.7’’E; G2 = 40°59’40.4’’N, 
26°50’15.7’’E; G3 = 40°59’40.4’’N, 26°50’15.7’’E, 
G4 = 40°59’40.4’’N, 26°50’15.7’’E).

SYSTEMATICS

Th e investigated fauna is composed of 21 taxa of 
gastropods (families Campanilidae, Ampullin idae 
Cossmann, 1918, Cerithiidae Fleming, 1822, Batil-
lariidae Th iele, 1929 and Potamididae H. Adams & 
A. Adams, 1854). Th ese constitute the totality of the 
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Macunköy molluscs recovered so far, with the exclu-
sion of oysters (Ostrea sakaryaensis Stchépinsky, 1941: 
145, pl. 1, fi gs 6-10). Biometric parameters are given 

in Figure 4, measurements in Appendix 1. Known 
stratigraphical and paleobiogeographical distributions 
of the described species are shown in Appendix 2. 
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FIG. 2. — Correlation table between the time scales, stages and biozones for the Upper Paleocene-Lower Eocene chronostratigra-
phy (compiled from Berggren et al. 1985, 1995; Serra-Kiel et al. 1998; Berggren & Aubry 1998; Aubry 2000; Luterbacher et al. 2004; 
Pujalte et al. 2009a, b).



308 GEODIVERSITAS • 2011 • 33 (2)

İslamoğlu Y. et al.

Type material and all fi gured specimens are deposited 
in the Geological Research Department of General 
Directorate of Mineral Research and Exploration 
(MTA, collection of the fi rst author) and at the Natural 
History Museum of Vienna, Austria (NHMV).

Class GASTROPODA Cuvier, 1797
Subclass ORTHOGASTROPODA 

Ponder & Lindberg, 1995
Superorder CAENOGASTROPODA 

Cox, 1960
Order ARCHITAENIOGLOSSA Haller, 1892
Superfamily AMPULLINOIDEA Cossmann, 1918

Family AMPULLINIDAE Cossmann, 1918

Ampullinidae represent large shallow-marine gastro-
pods known since Jurassic times with the sole extant 
SE Asian survivor Cernina fl uctuata (G. B. Sowerby, 
1825) (Kase & Ishikawa 2003). Ampullospirinae Cox, 
1930, Pseudamaurinae Kowalke & Bandel, 1996, 
Ampullininae Cossmann, 1918, and Globulariinae 
Wenz, 1941 represent subfamilies (see Ponder & 
Lindberg 1997). Th eir members of the ampullinids 
are defi ned on the basis of teleoconch and protoconch 
morphology, e.g., egg-shaped to conical shell, low to 
elevated spire, rounded to tabulate whorls, columellar 
sheet, small protoconch refl ecting planktotrophic early 
ontogenic development), which diff erentiates them 
from convergent naticids (Kowalke 1998; Kase & 
Ishikawa 2003). 

Th e mode of nutrition is recognized to be herbivo-
rous (algal grazer) as described for extant C. fl uctuata 
by Kase & Ishikawa (2003). Although we could 
only speculate on the feeding mode of the fossil 
species described here, the entire fauna lacks naticid 
boreholes. Th is could support the interpretation of a 
herbivorous mode also in case of the extinct species – 
moreover taking into account that drilling predation 
activities as characteristic feature of the naticids, are 
well known since the Mesozoic (Vermeij 1977) and 
remarkably increased especially during the Eocene 
(Kelley & Hansen 1996; Kase & Ishikawa 2003; see 
also Aronowsky & Leighton 2003). 

Th e investigated specimens are morphologically 
similar to Ampullina Bowdich, 1822 and Crommium 

Cossmann, 1888, although their protoconchs and 
details of teleoconch sculpture and apertural char-
acteristics are not preserved. Th us, we prefer to use 
open nomenclature on generic level in order to avoid 
further confusion.

Genus Ampullina Bowdich, 1822

TYPE SPECIES. — Ampullaria depressa Lamarck, 1804. 
Middle Eocene: Paris Basin.

Th e genus Ampullina was described from Jurassic 
(?Lias)-Miocene deposits from Europe, Africa, Middle 
East, Japan, India, New Zealand, Sunda Islands, Nor-
th, Middle and South America (see e.g., Wenz 1938). 
Ampullina has a medium to large sized, thick, rather 
globose shell with relatively elevated spire, stepped 
whorls with spiral rows of fi ne pits. It is characterized 
by a half-moon-shaped aperture, small umbilicus 
limited by a sheet, thick columellar callus.

“Ampullina” cf. vapincana (d’Orbigny, 1850) 
(Fig. 5A, B, N)

Natica vapincana d’Orbigny, 1850: 345, pl. 24, fi g. 132. — 
Bayan 1873: 104, 105, pl. 15, fi gs 1, 2.

Natica (Ampullina) vapincana – Boussac 1911: 327, 328; 
pl. 20, fi gs 11, 13.

Ampullina vulcani var. vapincana – Mészarós 1957: 128, 
pl. 25, fi gs 7-7a.

Ampullina vulcani vapincana – Piccoli & Mocellin 1962: 
19, pl. 1, fi g. 11.

Globularia (Globularia) vapincana – Karagiuleva 1964: 
176, pl. 48, fi g. 2a, b; pl. 49, fi gs 1a, b, 5; pl. 50, fi g. 4; 
pl. 51, fi g. 6a, b.

Crommium vapincana – Pacaud 2007: 40.

Globularia vapincana – Okan & Hoşgör 2008: 5, pl. 1a-i.

MATERIAL EXAMINED. — Four specimens, MTA-Y.İ.-2007- 
02 to 05.

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: samples G1, G3).

PALAEOGEOGRAPHIC DISTRIBUTION. — Faudon, Hautes-
Alpes (France): Priabonian (d’Orbigny 1850); Paris Ba-
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sin: Middle-Late Eocene; Alps (N Italy): Late Eocene; 
Pyrennes (S France): Late Eocene; Bulgaria: Late Eocene 
(Karagiuleva 1964); Macunköy (Polatlı, Central Turkey): 
Late Th anetian-Early Ilerdian (Okan & Hoşgör 2008: 
based on the former age interpretation of SBZ5-6 biozones 
given by Sirel 1975 and Serra-Kiel et al. 1998).

DESCRIPTION

Spire whorls are high, very convex and separated by 
deep sutures. Last whorl is very high, globular, slightly 
elongate in the base, measuring more than ¾ of the 
shell height. Th e teleoconch lacks a prominent um-
bilicus and shows an enrolled columellar lip. Th e rate 
of the width to the height (LT/HT) is approximately 
0.75, apex angle is between 90-95 and LT (width)/D1 
(diameter) of shell is 1.04-1.1 (Appendix 1).

REMARKS

Th e studied specimen resembles both “Ampullina” 
vapincana and “Ampullina” vulcani (Brongniart, 
1823), the two being considered possible conspe-
cifi c (Piccoli & Mocellin 1962; Brigantini 1985). 
Based on comparison with type material from the 
d’Orbigny and Brongniart collections of the Muséum 
national d’Histoire naturelle, Paris (MNHN, Dépar-

tement Histoire de la Terre) (B24241-4: Faudon, 
Hautes Alpes, France; B22105: Roncà, Italy), “A.” 
vapincana is considered distinct by its more convex 
and higher spire whorls. Th e specimen, as expressed 
by parameters shown in Appendix 1, is thus assigned 
to the d’Orbigny species. 

“Ampullina” cf. vulcani (Brongniart, 1823)
(Fig. 5C, D)

Ampullaria vulcani Brongniart, 1823: 57, pl. 2, fi g. 16a, b.

Natica (Ampullina) vulcaniformis Oppenheim, 1896: 
174, pl. 16, fi gs 4, 4a.

Globularia (Globularia) vulcani – Karagiuleva 1964: 175, 
176; pl.49, fi g. 4a-c.

Ampullina vulcani – Brigantini 1985: 411, 412; pl. 2, 
fi g. 14. — Klepač 2003: 336, 337; pl. 64.

MATERIAL EXAMINED. — Four specimens, MTA-
Y.İ.-2007-06 to 11.

LOCALITY AND HORIZON. — Grey siltstone-mudstone, 
Kırkkavak Formation (Macunköy: samples G1, G2, G3).
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FIG. 3. — Macunköy section.
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PALAEOGEOGRAPHIC DISTRIBUTION. — Paris Basin: Late 
Eocene; Bulgaria: Late Eocene (Karagiuleva 1964); N Af-
rica: Middle-Late Eocene; Croatia (Island of Krk): Late 
Cuisian-Early Lutetian (Klepač 2003); Monte Postale 
(N Italy): Eocene (Oppenheim 1896).

DESCRIPTION

Spire whorls are slightly rounded, separated by deep 
suture lines. Last whorl is rounded and strongly 
convex. It takes up to more than ¾ of the shell 
height. Th e rate of LT/HT is between 0.82-0.85 
and LT/D1 is 1.15-1.16 (Appendix 1).

REMARKS

By comparison of our material with the type material 
deposited in the collections of the MNHN, the specifi c 
features of the investigated specimens match those of 
“Ampullina” vulcani, diff ering from the morphology of 
“A.” cf. vapincana by a shorter last whorl, less globular 
shape and slightly convex, shorter spire whorls.

“Ampullina” cf. sireli (Okan & Hoşgör, 2008) 
(Fig. 6N, O)

Globularia sireli Okan & Hoşgör, 2008: 10, pl. 2h-m.

MATERIAL EXAMINED. — Two specimens, MTA-
Y.İ.-2007-1.

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: samples G3).

PALAEOGEOGRAPHIC DISTRIBUTION. — Macunköy (Polatlı, 
Central Turkey): Late Th anetian-Early Ilerdian (Okan & 
Hoşgör 2008: based on the former age interpretation 
of SBZ5-6 biozones given by Sirel 1975 and Serra-Kiel 
et al. 1998).

REDESCRIPTION

Shell is globular, wide, spire is rather short, spire 
whorls are slightly rounded, stepped, separated by 
deep suture lines. Last whorl with an angular shoul-
der is globular, strongly wide, ovate towards the base. 
Aperture is narrow and ovate. Th e rate of the width to 
the height (LT/HT) is approximately 0.92 and apex 
angle is between 105-110° (Appendix 1). 

REMARKS

Th is species is similar to “Globularia sireli” which 
was described from the Macunköy section of the 

Kırkkavak Formation by Okan & Hoşgör (2008: 10, 
pl. 2h-m). Th ey assigned their specimens to Globu-
laria Swainson, 1840. However, the fi gured speci-
mens diff er from Globularia in having egg-shaped 
shells comprising elevated and stepped whorls, broad 
callus, large body whorl and half-moon-shaped ovate 
aperture and more likely fi t in the genus Ampullina. 
Th e species is distinguished from “Ampullina” cf. 
vulcani and “Ampullina” cf. vapincana by a wider 
and more stepped last whorl.

Genus Crommium Cossmann, 1888

TYPE SPECIES. — Natica willemeti Deshayes, 1824. Mid-
dle Eocene: Paris Basin.

Crommium has moderately large to medium size, 
thick, globular shell. Th e most characteristic promi-
nent features are the short, sharp, and concave spire, 
arched or somewhat fl attened, stepped teleococh 
whorls separated by deep suture lines. Th e shell sur-
face is smooth or ornamented very fi ne spiral lines 
and its last whorl very large, usually more or less 
fl attened above, umbilicus slightly open or covered 
in part by the overthrow of the columellar edge and 
aperture narrow, ovate-elongated ovate

Crommium was described from Late Cretaceous-
Miocene deposits from Europe, Iran, North and 
South America (Wenz 1938). 

In previous studies Crommium was included in 
subfamily Globulariinae Wenz, 1941 of the family 
Naticidae Guilding, 1834 considering the general 
shape of the teleoconch (Cossmann 1888; Wenz 
1938). Recently, the genus has been assigned to 
Ampullospiridae Cox, 1930 (=Ampullospirinae 
Marincovich, 1977), based on morphological simi-
larities of the teloconch and protoconch features to 
the “living ampullospirid species” Cernina fl uctuata 
(Kase & Ishikawa 2003). Following the latter we 
include this genus in Ampullinidae.

“Crommium” sp. 1
(Fig. 5L, M)

MATERIAL EXAMINED. — 13 specimens, MTA-Y.İ.-2007-12 
to 15.
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FIG. 4. — Biometric parameters of the caenogastropods used in this study (see Appendix 1 for measurements). Abbreviations: A, apex 
angle; D1, diameter of shell; D2, diameter of spire; HA, height of aperture; HL, height of body whorl; HT, height of the shell; LA, width 
of aperture; LT, width of shell. Scale bars: 1 cm.
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LOCALITY AND HORIZON. — Grey siltstone-mudstone, 
Kırkkavak Formation (Macunköy: sample G3,4). 

DESCRIPTION

High and stepped conical spire, spire whorls slightly 
convex, are fl attened and become more pronounced 
in the abapical part. Th e body whorl is slightly 
convex, with an ovate shape and an angular shoul-
der, forming about ¾ of the shell height. Aperture 
elongated and slightly curved towards the base. Its 
apical angle is rather narrow between 83-86°, the 
range of LT/D1 is 1.14-1.32 (Appendix 1).

“Crommium” sp. 2
(Fig. 6P, R)

MATERIAL EXAMINED. — Two specimens, MTA-
Y.İ.-2007-16 and 17.

LOCALITY AND HORIZON. — Grey siltstone-mudstone, 
Kırkkavak Formation (Macunköy: sample G4). 

DESCRIPTION

High and slightly concave conical spire, with high 
and convex whorls. Th e last whorl is globular with 
a stepped outline, its upper surface somewhat fl at-
tened. Th e aperture is narrow and ovate. Th e apical 
angle is wider (between 105-107), HL/HT is shorter 
(0.80-0.82), LT/HT is 0.89-0.96 (Appendix 1).

REMARKS

“Crommium” sp. 2 diff ers from “Crommium” sp. 1 
by concave stepped spiral whorls and a shorter 
body whorl. 

Ampullinidae indet. 
(Fig. 5E, F)

MATERIAL EXAMINED. — Two specimens, MTA-
Y.İ.-2007-18.

TYPE LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G1).

DESCRIPTION

Shell thick, medium sized, ovate globular, spire conical, 
high, spire whorls convex, stepped, separated by deep 

suture lines, body whorl ovate, narrow, forms about 
70 % of total shell height. Th e umbilicus is covered 
by a thickened callus from the columellar part of the 
inner lip, the aperture is moderately narrow, ovate, 
quadrangular and elongated towards the base. 

Order SORBEOCONCHA 
Ponder & Lindberg, 1997

Superfamily CAMPANILOIDEA Douvillé, 1904
Family CAMPANILIDAE Douvillé, 1904

Genus Campanile Bayle in Fischer, 1884

TYPE SPECIES. — Cerithium giganteum Lamarck, 1804. 
Eocene (Lutetian): Paris Basin.

Campanile giganteum (Lamarck, 1804) 
(Fig. 5G)

Cerithium giganteum Lamarck, 1804: 439. — Deshayes 
1824: t. 2, 300-302, pl. 42, fi gs 1, 2. — Cossmann 1906: 
71, 72, pl. 1, fi gs 1, 2.

Cerithium vicetinum Bayan, 1870: 30, pl. 2, fi gs 5-7.

Cerithium (Campanile) giganteum – Oppenheim 1896: 
43, p. 183, pl. 12, fi g. 5.

Campanile cf. giganteum – Boussac 1911: 283, pl. 17, 
fi gs 53, 54.

Campanile giganteum – Güngör 1975: 30, 31; pl. 1, 
fi g. 1; pl. 5, fi g. 1.

MATERIAL EXAMINED. — Six specimens, MTA-Y.İ.-2007-19 
to 23.

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G1). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Pyrenean Basin 
(Spain): Cretaceous-Early Eocene (Dominici & Kow-
alke 2007); Monte Postale (Italy): Eocene (Oppenheim 
1896); Haymana-Polatlı Basin (Turkey): Lutetian (Middle 
Eocene) (Stchépinsky 1946; Güngör 1975); Crotia: Early 
Lutetian (Klepač 2003); Hampshire Basin (England): 
Eocene: Lutetian (Wrigley 1940).

DESCRIPTION

Shell is large-sized, massive, highly conical, whorls 
are fl at, stepped, separated by thin suture lines, in-
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FIG. 5. — Caenogastropods (deposited in the repositories of the General Directorate of Mineral Research and Exploration, Ankara): 
A, B, N, “Ampullina” cf. vapincana (d’Orbigny, 1850); C, D, “Ampullina” cf. vulcani (Brongniart, 1823); E, F, “Ampullinid” indet.; 
G, Campanile giganteum (Lamarck, 1804); H-K, Cerithium puigcercosensis (Cossmann, 1897) n. comb.; L, M, “Crommium” sp. 1. 
Scale bars: 1 cm.
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creasing in width and height from apex to aperture, 
there are 11 or 12 convex, slightly opisthocline axial 
ribs on each whorl of the early teleoconch, decreasing 
in numbers but increasing in width towards body 
whorl, body whorl is relatively small, rounded, 
quadrangular, with a short siphonal channel.

REMARKS.
Cerithium vicetinum Bayan, 1870  represents a syno-
nym based on juvenile specimens of C. giganteum 
and a mistake due to ontogenetic changes in 
sculpture. Campanile lachesis (Bayan, 1870) has 
similar height and whorl shape to C. giganteum 
more slender shell with many whorls with strong 
adapical nodes, which may be elongated to short 
spines. Campanile paronae Boussac, 1911, from the 
late Eocene of France, diff ers in having fl at spire 
whorls with disordered thick and rounded tuber-
cules increasing in size towards the body whorl 
(Boussac 1911: 283, 284, pl. 17, fi gs 59, 63, 64 
[Turin Basin]).

Superfamily CERITHIOIDEA Fleming, 1822
Family CERITHIIDAE Fleming, 1822

Subfamily CERITHIINAE Fleming, 1822

Genus Cerithium Bruguière, 1789

TYPE SPECIES. — Cerithium nodulosum Bruguière,1789. 
Extant: Indo-Pacifi c.

Cerithium puigcercosensis 
(Cossmann, 1898) n. comb.

(Figs 5H-K; 6A)

Batillaria puigcercosensis Cossmann, 1898: 19, pl. 8, 
fi gs 1-4. — Cossmann 1906: 134.

MATERIAL EXAMINED. — 75 specimens, MTA-Y.İ.-2007-24 to 
27. Th ree specimens in the NHMV (2008z0310/0013).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G2, G3, G4).

PALAEOGEOGRAPHIC DISTRIBUTION. — Pyrenees (Spain): 
Early Ypresian (Early Eocene) (Dominici & Kowalke 
2007).

DESCRIPTION

Shell is narrow conical, turriculate, medium-sized. 
Spire consists of up to 6 stepped whorls separated 
by a deep suture. Each whorl is characterized by 
wide-spaced prominent axial ribs crossed by four 
spiral threads. Th e intersections bear marked nodes 
where the spiral cords intersect the axial ribs. Th e 
fi rst row of nodes is the biggest and projecting 
one, whereas the subsequent series become smaller 
towards the adapical part of the whorl. Base orna-
mented by seven rounded spiral cords. Th e aperture 
is siphonostomate, with elongated oval shape and 
deeply-incised siphonal canal.

REMARKS

Th is species diff ers from Batillaria by lacking rounded 
whorls and only subordinated spiral sculpture, which 
is always strongly developed in Cerithium spp.

Cerithium cf. anguloseptum Rauff , 1885
(Fig. 6J)

Cerithium anguloseptum Rauff , 1885: 31, pl. 11, fi gs 17, 
23, 24, 26, 29, 30. — Oppenheim 1896: 185-187; 
pl. 15, fi gs 5, 6.

MATERIAL EXAMINED. — One specimen hosted in the 
NHMV (2008z0310/0012).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G2). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Monte Postale  
(Italy): Ypresian (Oppenheim 1896).

DESCRIPTION

Medium-sized shell of up to nine whorls ornamented 
with a prominent, opisthocline, thick and rounded 
axial ribs crossed by 3-5 fi ne spiral threads. Th e inter-
sections of axial ribs and spiral threads form tubercules 
growing up to the last whorl. Suture line is deep. Th e 
last whorl is infl ated. Th e spiral threads are dominant 
at the base. Aperture is elongated oval.

REMARKS

Th e identity of the only specimen of Cerithium an-
guloseptum from the Eocene of Monte Postale is un-
certain, due to its wider apical angle (40°; Cerithium 
anguloseptum has a 30° angle) and more infl ated body 
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FIG. 6. — Caenogastropods (deposited in the repositories of the General Directorate of Mineral Research and Exploration, Ankara): 
A, Cerithium puigcercosensis (Cossmann, 1897) n. comb.; B-F, Vicinoceri thium cf. subacutum (d’Orbigny, 1850); G, S, Bellatara ankara-
ensis n. sp., holotype; H, I, Tympanotonos turris (Deshayes, 1833); J, Cerithium cf. anguloseptum Rauff, 1884; K-M, Gantechinobathra 
vulcani (Brongniart, 1823); P-R, “Crommium” sp. 2. Scale bars: 1 cm.
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whorl and thicker perpendicular axial ribs. Cerithium 
(Th ericium) depereti Doncieux, 1908 from the early 
Eocene of the Corbières, France (Doncieux 1908: 
116, pl. 7, fi g. 1a-c; Plaziat 1970: 28, pl. 14, fi g. 11) 
diff ers by its more plump shell having fl at whorls 
with perpendicular, thicker and closer axial ribs. Our 
specimen has curved apical whorls, a variable feature 
of cerithioids which inhabit brackish environments 
(Plaziat 1977).

Cerithiidae indet.
(Fig. 7H)

MATERIAL EXAMINED. — One specimen hosted in the 
NHMV (2008z0310/0004).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G4).

DESCRIPTION

Large, teloconch with fi ve spiral whorls (apex missing). 
Eight strong axial costae gradually becoming angular 
and more widely spaced in the middle of each whorl, 
as the spiral elements become more pronounced and 
the sutures more deeply impressed. Th e last whorl com-
prises slightly less than one half of the total height. Th e 
aperture is more angular than in the type specimen.

REMARKS

Unfortunately, we have no apex and complete ap-
ertural data. However, the large shell is very close to 
Cerithium in having strongly developed spiral sculp-
ture and projecting tubercules. Th e specimen can also 
be compared to Vicinoceri thium Wood, 1910 (type 
species is Vicinoceri thium bouei (Deshayes, 1824), 
Europe, Eocene), which has a prominent spiral band, 
spinose tubercules and axial elements. Benoistia (type 
species Cerithium muricoides Lamarck, 1804, Middle 
Eocene [Lutetian], Paris Basin) is morphologically 
similar, but has a smaller shell with a higher apical 
angle (Cossmann 1906: 98, pl. 4. fi gs 24-27).

Genus Bellatara Strand, 1928

TYPE SPECIES. — Bellardia janus Mayer-Eymar, 1870 
(= Bellatara paleochroma (Bayan, 1870)). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Italy (Monte 
Postale): Eocene (late Ypresian).

REMARKS

Species of the genus Bellatara are represented in the 
Eocene (Wenz 1938), the Oligocene of Europe (from 
Greece; Harzhauser 2004) and Indian Ocean Province 
(Baluchistan; Vredenburg 1925). It was included in the 
family Cerithiidae by Wenz (1938). However, there 
are some suspicions whether this genus belongs to this 
family or not (Harzhauser 2004). Bellatara has coni-
cal cerithioid shell sometimes with curved spire and 
almost fl at whorls. Th e most characteristic prominent 
feature is the thick and projecting spines in the body 
whorl, a character held in common with members of 
the family Cerithiidae. Unfortunately, the protoconch 
morphology of Bellatara is still unknown. Th us, its 
relationship to cerithiids remains enigmatic. 

Bellatara ankaraensis n. sp. 
(Fig. 6G, S)

HOLOTYPE. — MTA-Y.İ.-2007-45.

PARATYPES. — MTA-Y.İ.-2007-46 and 47.

ETYMOLOGY. — After the name of Ankara, the capital 
city of Turkey, the nearest city to the locality.

OTHER MATERIAL EXAMINED. — 73 other non-type 
specimens (MTA-Y.İ.-2007-48 to 50).

TYPE LOCALITY AND HORIZON. — Grey siltstone-mud-
stone, Kırkkavak Formation (Macunköy: sample G1, 
G2, G3, G4).

DIAGNOSIS. — Medium-sized, up to 3.5 cm in height, 
turriculate shell of up to ten whorls; the spire is slender 
and conical; the spire whorls are fl at, with two spiral rows 
of rounded nodes, the suture line is deep and grooved 
producing a stepped spire; the last whorl has 4 or 5 thick, 
rounded and projecting spines, increasing in thickness 
towards adapertural part of the whols, 5 or 6 thin and 
sharp spiral bands producing a slightly angulated outline 
of the base of the body whorl, aperture is oblique ovoidal 
with deeply incised and elongated anal siphonal canal, 
columellar lip folded, outer lip is sharp.

REMARKS

Bellatara ankaraensis n. sp. is closely related to B. pa-
leochroma (Bayan, 1870) (= Cerithium (Bellardia) 
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FIG. 7. — Caenogastropods (deposited in the repositories of the Natural History Museum of Vienna and in the General Directorate 
of Mineral Research and Exploration, Ankara): A, Tympanotonos sp.; B, ?Melanoides sp.; C, Terebralia sp. 1; D, Terebralia sp. 2; 
E, Vicinoceri thium seni n. sp. (paratype-Vienna museum); F, Vicinoceri thium seni n. sp. (paratype-MTA, Ankara); G, Vicinoceri thium 
seni n. sp. (holotype-MTA, Ankara); H, “Cerithiid” indet.; I, Haustator granulosa (Deshayes, 1824); J, Haustator sp.; A-D, G, H, NHMV; 
E, F, I, J, MTA. Scale bars: 1 cm.
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paleochroma Bayan, 1870 = Cerithium (Bellardia) 
janus Mayer, 1870) from the Eocene of Italy, but 
diff ers in the less plump spire whorls with two row 
nodes ordered one below the other, causing an axial 
rib like appearance. Moreover, its aperture is more 
oblique with elongated siphonal canals. Bellatara 
paleochroma possesses a more slender, fl at and slightly 
concave shell with 6-8 spines in the penultimate 
and last whorls (Oppenheim 1896: 182, pl. 15, 
fi gs 1-3). Bellatara ankaraensis n. sp. diff ers dis-
tinctly from Eocene B. vellicatum (Bellardi, 1852) 
and B. verneulii (Rouault, 1850) by its shorter spire 
and by the ornamentation. Bellatara vellicatum has 
a slender shell, ornamented with granules growing 
towards the last whorl. Bellatara verneulii bears axial 
sculpture. Th e Oligocene B. lozoueti Harzhauser, 
2004 has an elongated body whorl and irregular, 
but continuous keel (Harzhauser 2004: 118, pl. 7, 
fi gs 5-7), whereas B. narica (Vredenburg, 1925) 
has a sculpture of axial ribs restricted to the last 
two whorls.

Family POTAMIDIDAE 
H. Adams & A. Adams, 1854

Genus Terebralia Swainson, 1840

TYPE SPECIES. — Terebralia palustris (Linnaeus, 1767). 
Extant: Indo-Pacifi c.

Terebralia sp. 1
(Fig. 7C)

MATERIAL EXAMINED. — One specimen deposited in 
NHMV (2008z0310/0002), seven specimens in Ankara 
(MTA-Y.İ.-2007-51 and 52).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: samples G2, G3).

DESCRIPTION

Medium in size, turreted-conical shell, teleoconch 
with more than six short fl at whorls; body whorl 
one-third of total; sutures only slightly impressed; 
three spiral cords intersecting 15 or 16 axial costae 
and forming blunt, widely spaced tubercules. Base 

ornated with 5 or 6 spiral ribs, rounded body whorl; 
medium-sized anterior canal.

REMARKS

Th e oldest species of this genus known so far are 
Terebralia subcorvina (Oppenheim, 1894) from 
the Lutetian of Gánt (Kowalke 2001), T. bonellii 
(Des hayes, 1833) from the Paris Basin (Deshayes 
1824) and the Hampshire Basin, England (Wrigley 
1940). Th e present species is related to T. bonellii, 
but diff ers in having less impressed sutures and a 
conical shape, three spiral cords instead of four and 
larger tubercles. It diff ers from T. subcorvina by its 
much smaller size and by lacking the characteristic 
feature of decreasing sculpture in the course of the 
ontogeny.

Terebralia sp. 2 
(Fig. 7D)

MATERIAL EXAMINED. — One specimen deposited in 
the NHMV (2008z0310/0005).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G3). 

DESCRIPTION

Medium-sized, turreted-conical shell, teleoconch 
with more than six whorls, body whorl almost as 
long as the spiral whorl, impressed sutures. Weak 
spiral and axial sculpture, details unclear due to 
bad preservation. Oval and oblique aperture at-
tached to body whorl, short and narrow anterior 
canal, inner lip smooth and twisted, thinner than 
the outer lip.

REMARKS

Terebralia bonellii is characterized by a wider and 
fl ared aperture separated from the body whorl 
and a larger anterior canal. Terebralia sp. 1 from 
Macunköy diff ers in having a less impressed suture 
and a pronounced ornamentation, although this 
last character is here determined with uncertainty 
due to bad preservation. Turkish Terebralia spp. al-
low to extend the record of the genus to the early 
Eocene, previous reports being doubtful (Reid 
et al. 2008).
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Genus Tympanotonos Schumacher, 1817

TYPE SPECIES. — Murex fuscatus Linnaeus, 1758. Ex-
tant: W Africa.

Th e genus is based on the only living species 
Tympanotonos fuscatus (Linnaeus, 1758) from 
West African tropical shores. Th e type species is 
characterized by three spiral ribs strongly beaded 
by axial folds on each spiral whorl, with one riblet 
intercalated between the two anterior ribs, another 
riblet between anterior rib and suture, and the 
shoulder rib typically enlarged and sometimes 
spinose. Previous authors included several fossil 
species in the genus (e.g., Cossmann & Pissarro 
1910, 1911), such as the middle Eocene Tympa-
notonos calcaratus (Bron gniart, 1823) from the 
Western Tethys. Th e latter shows the variability 
of the living species, particularly regarding the 
number and type of spiral and axial elements, 
resulting in a granulate, tuberculate or spinose 
sculpture, sometimes changing within the same 
specimen (Plaziat 1970; Kowalke 2001). Bearing 
this variability in mind Kowalke (2001) included 
within Tympanotonos genera or subgenera such as 
Eotympanotonos, Ptychopotamides and Potamidopsis. 
Among Eocene potamidid genera, Campani lopsis 
Chavan, 1849 was considered a possible synonym 
of Telescopium Montfort, 1810. On the other 
hand, Reid et al. (2008) have lately assigned all 
Eocene “Tympanotonos”, incuding Eotympanotonos 
and Ptychopotamides, to the genus typifi ed by the 
Oligocene species Potamides lamarkii Brongniart, 
1810. Th ese authors attribute to Potamides the 
large variability of rib sculpture shown by Eocene 
species. Here the traditional solution reviewed by 
Kowalke (2001) is preferred, leaving Potamides for 
smaller-sized potamidids with rounded whorls 
that appeared in the Oligocene of the Tethys 
having a characteristic sculptural development 
of the protoconch and the early teleoconch, well 
distinguished from Potamides.

Tympanotonos turris (Deshayes, 1833) 
(Fig. 6H, I)

Cerithium turris Deshayes, 1833: 335, pl. 35, fi gs 13, 14.

Potamides monsecanus – Cossmann 1896: 187, pl. 9, 
fi gs 18-20.

Potamides orengae – Cossmann 1896: 190, pl. 9, fi gs 15-
17.

Tympanotonos turris – Cossmann & Pissarro 1910: t. 2, 
29, fi g. 151/6.

MATERIAL EXAMINED. — One specimen, MTA-
Y.İ.-2007-53, from the early Ypresian of Kırkkavak 
Formation, Haymana-Polatlı Basin, Turkey.

LOCALITY AND HORIZON. — Grey siltstone-mudstone, 
Kırkkavak Formation (Macunköy: sample G2).

PALAEOGEOGRAPHIC DISTRIBUTION. — France: Early 
Ypresian (Early Eocene) (Cossmann & Pissarro 1911).

DESCRIPTION

Th e medium-sized shell has a conical spire consisting 
of eight slightly concave whorls with incised sutures. 
Up to fi ve spiral ribs are recognized in each spiral 
whorl, six in the body whorl. Th e crossing of axial 
ribs with the posterior and more pronounced spiral 
rib forms sharp, close, elongated spines, resulting 
in a strong shoulder and a steep angular outline. 
Th e anterior ribs bear smaller and indistinct nodes. 
Whorls rapidly increase in width, resulting in a 
turriculated spire. Th e body whorl is short with 
a fl at base sculptured by six widely-spaced spirals, 
the anterior ones being slightly more pronounced 
than the intermediate, crossed by oblique S-shaped 
growth lines. Th e aperture is siphonostomatous. 

REMARKS

Th is species has a characteristic conoidal and tur-
riculate shape, angular outline and pronounced 
shell ornamentation. Th e single specimen collected 
in Kırkkavak have a more prominent posterior 
spiral rib with respect to the holotype fi gured by 
Deshayes (1833). However, the species is highly 
variable, as recognized by Deshayes and proven 
by a comparison with material from the type area 
in the Sparnacian of the Paris Basin (see for ex-
ample sample number J02518 within a sample 
from Pourcy, Marne, housed at the MNHN). On 
the other hand of the spectrum are morphotypes 
with a higher spire and distantly-spaced spines and 
tubercules, ribs being as few as three in the spiral, 
four in the body whorl. Deshayes (1833) under-
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lines the similarities between “Cerithium” turris 
and C. papalis (Deshayes, 1833) another species 
he described from the Cuisian (late Ypresian) type 
locality. Th e latter can be distinguished on the basis 
of more numerous, fi nely sculptured spiral ribs and 
a less tuberculate posterior ramp.

Tympanotonos sp. 
(Fig. 7A)

MATERIAL EXAMINED. — One specimen housed at the 
NHMV (2008z0310/0007).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G2). 

DESCRIPTION

Medium-sized, turreted-conical shell, up to 27 mm 
high. Teloconch with more than seven slightly con-
cave whorls with incised sutures. Four spiral ribs are 
visible. Th e adapical spiral is strongly developed, 
producing the shouldered outline of the shell. Early 
teleo conch whorls bear 12-16 axial ribs, which 
decrease in the course of the ontogeny to 10 on 
the body whorl. Nodes to short spines are formed 
in the points of intersection of the spiral and axial 
sculpture. Whorls moderately increase in width, 
resulting in an elongate turriculated outline of the 
shell; the aperture is narrow and quadrangular, 
siphonal channel slightly curved. 

REMARKS

Tympanotonos sp. diff ers from T. turris by its more 
elongated shell, by bearing only four spirals and by 
the strongly developed axial sculpture.

Genus Gantechinobathra Kowalke, 2001

TYPE SPECIES. — Terebra vulcani Brongniart, 1823. 
European Eocene.

Gantechinobathra vulcani (Brongniart, 1823)
(Fig. 6K-M)

Terebra vulcani Brongniart, 1823: 67, pl. 3, fi g. 11.

Cerithium vapincense – d’Orbigny 1850: t. 2, 367, 
fi g. 588.

Cerithium (Potamides) vulcani – De Gregorio 1896: 72, 
pl. 8, fi g. 31.

Cerithium vulcani – Boussac 1911: 305, 306.

MATERIAL EXAMINED. — Five specimens, MTA-
Y.İ.-2007-54 to 58.

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: samples G2, G3). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Nigeria: Early 
Eocene; Romania, Hungary: Lutetian; Roncà (Italy): 
Bartonian.

DESCRIPTION

Shell is medium to large sized, wide-conical shaped 
with 30° apical angle bearing more than six fl at 
whorls. Th e ornamentation of each whorl consist 
of prominent, thick, wide-spaced and slightly or-
thocline axial ribs lined up together. Th ey attain 
their maximum strength in the posterior part of the 
whorls. Up to seven blunt axial ribs are accompanied 
by huge varices causing an angular outline of the 
shell and angular outline of the apertural margin. 
Axial ribs run by spiral cords which become thicker 
in the last whorl. Last whorl more convex and 
rounded in the posterior, but having angular corner 
in the anterior side. Aperture is narrow, diagonal, 
quadrangular-ovate, siphonal canal is short.

REMARKS

Our samples have been compared to the specimens 
of Gantechinobathra vulcani from Roncà, Italy 
(MNHN.F.B22659). On fi rst appearance, the 
pyramidial shape and fl at whorls are very similar 
to those of Pyrazus pyramidatus Deshayes, 1833 
from the Cuisian of the Paris Basin (Cossmann & 
Pissarro 1910: t.2, pl. 29, fi g. 151-2). However, 
it diff ers by its wider conical angle and clear 
diff erence between spire and last whorl width. 
Cerithium fodicatum Bellardi, 1852 from the 
Late Eocene (Auversian) of Turin Basin (Italy) 
displays similar strong axial ribbing. However, 
its apex angle is smaller, axial ribs are convex and 
not lined up one with the other whorls (Bellardi 
1852: t. 4, 226, pl. 14, fi g. 10; Boussac 1911: 
289, pl. 17, fi gs 55, 56). On the other hand 
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our specimens also closely resemble those of 
the samples from Early Eocene units of Nigeria 
(MNHN.F.B44487).

Family BATILLARIIDAE Th iele, 1929

Genus Vicinoceri thium Wood, 1910

TYPE SPECIES. — Vicinoceri thium bouei (Deshayes, 1824). 
Europe, Eocene.

Vicinocerithium cf. subacutum (d’Orbigny, 1850)
(Fig. 6B-F)

Cerithium subacutum d’Orbigny, 1850: 318, no. 385. 

Batillaria subacuta – Erünal 1942: 128, fi gs 11, 12. — 
Stchépinsky 1946: 55, pl. 22, fi gs 19, 20.

Vicinocerithium subacutum – Pacaud 2007: 32.

MATERIAL EXAMINED. — 12 specimens (MTA-Y.İ.-2007-28 
to 33).

LOCALITY AND HORIZON. — Grey siltstone-mudstone, 
Kırkkavak Formation (Macunköy: samples G1, G2). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Paris Basin 
(France); NW Turkey (Gündüzler/Kocaeli, Sünnet/
Bolu): Late Ypresian (Stchépinsky 1946); Hampshire 
(England): Ypresian (Jeff ery & Tracey 1997).

DESCRIPTION

Medium-sized, slender shells with more than seven 
fl at whorls, incised, deep sutures. Th e sculpture of 
the whorls consists of spiral threads and projecting 
tubercules. Adapical part of each whorl comprises 
more than half part of the whorl and includes 
two granulate rows. Towards the last whorl, the 
length and width of the granules increase caus-
ing a slight angulation in the median line of the 
whorls as short spines between 9-10 in number. 
Abapical part of the whorls include only promi-
nent up to four spiral threads. Th e granule rows 
of the whorls tied up with spiral threads being 
not dominant. Th e shell is decorated fi ne oblique, 
prosocline growth lines. Last whorl appears to be 
infl ated. It’s spines are strongly projecting. Th e 
posterior side of the base is characterized by at 

least 5 thick spiral threads. Aperture is typical 
cerithioid, oblique ovoidal siphonostome.

REMARKS

Th e specimens were compared to the very similar 
species Batillaria subacuta from Cuisian of Paris 
Basin and Batillaria praesubacuta Doncieux, 1908 
from Sparnacian of Corbières Basin of France, 
as represented in the collections of the MNHN. 
Th e most distinctive features between these two 
species is that Batillaria praesubacuta has a more 
narrow and slender shell lacking the prominent 
spiral threads (Doncieux 1908). Compared to 
Batillaria subacuta (MNHN.F.J02530; Cuise, La 
Motte, Oise, France), our samples have a thicker 
shell and more spiral threads (up to four) in the 
spire whorls. Our smaller specimens display 
only small granules, whereas the adults have 
bigger spines in the last whorl. Moreover, some 
specimens have curved apex which is a known 
feature of brackish water environments (Plaziat 
1977; Kowalke 2006a: south Mediterranean 
Quaternary). Compared to syntypes (syntypes 
of Doncieux hosted at the MNHN) of Batil-
laria praesubacuta (MNHN.F.R64133; Fabre-
zan, Aude, France), no spiral cords are observed 
on the slender shells of Batillaria praesubacuta. 
Only few specimens from the collections from 
the Corbières Basin (Collection Courtessole-
Griff e; MNHN 1989-3) were characterized by a 
sculptural pattern of fi ne spiral threads. Another 
similar species is Batillaria fauvergei Doncieux, 
1908 from Sparnacian of Corbières Basin (Col-
lection Courtessole-Griff e, MNHN; ruinean de 
Perlinge, Caunettes-en-Val, France). But it diff ers 
from V. subacuta (d’Orbigny, 1850) by having 
one row of small rounded nodes.

Th e investigated specimens have sculptural 
pattern suggesting a relationship with Batillaria 
subacuta. Ornamentation is formed by spiral 
bands and sharp spinous tubercules. Th e species 
is provisionally placed in genus Vicinoceri thium 
Wood, 1910 which was described as a subgenus 
of Batillaria by Wenz (1938). Given the distinct 
diff erences between Batillaria and Vicinoceri-
thium, this species is proposed in a separate ge-
nus Vicinoceri thium Wood, 1910 of the family 
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Batillariidae (Lozouet pers. corresp. 2005). Th us, 
usage of Vicinoceri thium cf. subacutum (d’Orbigny, 
1850) is appropriated.

Vicinoceri thium seni n. sp. 
(Fig. 7E-G)

HOLOTYPE. — MTA-Y.İ.-2007-34.

PARATYPES. — Seven paratypes in Ankara (MTA-Y.İ.-2007-35 
to 41) and one paratype (NHMV 2008z0310/0001).

ETYMOLOGY. — In honour of Şevket Şen (CNRS, 
MNHN).

OTHER MATERIAL EXAMINED. — 118 specimens (MTA-
Y.İ.-2007-42 to 44).

TYPE LOCALITY AND HORIZON. — Grey siltstone-mud-
stone, Kırkkavak Formation (Macunköy: samples G1, 
G2, G3).

DESCRIPTION

Angular whorls with 6-8 irregular, primary and 
secondary spiral riblets and 9-10 strong axial ele-
ments forming big, strong and smooth tubercules, 
connected by more pronounced spiral elements. 
Prominent axial elements are formed by the co-
alescence of thick tubercules in the adapical part 
of the whorls. Th is structure is oblique prosocline 
from the initial whorls towards the body whorl. Th e 
concave base is ornamented by spiral riblets similar 
to the riblets in the base of each spiral whorl. Th e 
anterior canal is elongated and the aperture is ce-
rithioid with oblique ovoidal siphonostome.

REMARKS

Th e species diff ers from Vicinoceri thium cf. sub-
acutum and Batillaria praesubacuta by its promi-
nent axial elements and prominent spiral threads 
(Doncieux 1908). 

Family THIARIDAE Troschel, 1857 

Genus Melanoides Olivier, 1804 

TYPE SPECIES. — Nerita tuberculata Müller, 1774. Recent: 
subtropical-tropical Africa and Asia.

?Melanoides sp. (Fig. 7B)

MATERIAL EXAMINED. — One specimen deposited in 
NHMV (2008z0310/0003).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
Formation (Macunköy: sample G1).

DESCRIPTION

Slightly fusiform shell, last whorl little less than 
half of the total; turriculated spire composed of 
more than 7 whorls, suture impressed. In the early 
teloconch spiral cords intersect axial cords forming 
3 series of circular nodes each with 14 or 15 nodes. 
Th e nodes tend to merge one into the other, form-
ing in the body whorl 14 or 15 axially coalescent 
elements. Last whorl gently convex, base more than 
twice higher than the whorl, with 6 spiral cords 
more pronounced in the middle part. Narrow and 
oblique aperture.

REMARKS

Melanoides vidali (Cossmann, 1897) has similar size, 
shell shape and sculpture. However, it diff ers by the 
lack of a turriculated spire, the axial cords are always 
strongly developed than the spiral ones, and more 
sinuose in course with respect to M. vidali.

Superfamily TURRITELLOIDEA Lovén, 1847
Family TURRITELLIDAE Lovén, 1847

Genus Haustator Montfort, 1810

TYPE SPECIES. — Turritella imbricataria (Lamarck, 1804): 
Lutetian, Paris Basin.

Haustator granulosa (Deshayes, 1824) 
(Fig. 7I)

Turritella granulosa Deshayes, 1824: 225, pl. 37, 
fi gs 1, 2. — Cossman 1888: 301, fasc. 3.

Turritella (Haustator) granulosa – Mészáros 1957: 124, 
pl. 27, fi gs 3, 3a.

MATERIAL EXAMINED. — One specimen hosted in Ankara 
(MTA-Y.İ.-2007-Polatlı-59).
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LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
formation (Macunköy: sample G2). 

PALAEOGEOGRAPHIC DISTRIBUTION. — Paris Basin 
(France): Middle-Late Eocene (Cossmann 1888); Transyl-
vania basin (Romania): Late Eocene (Mészáros 1957).

DESCRIPTION

Shell is small, narrow, turriculate. Th e whorls are 
almost fl at, composed of fi ne, frequent spiral threads 
(up to ten). Th e spiral ribs consist of numerous 
small and very close nodes. Th e suture line is weak. 
Th e last whorl has an angular base with small and 
quadrangular aperture. 

REMARKS

Th e species is the fi rst report of Haustator from Early 
Ypresian deposits and the oldest (but see Allmon 
1996 for a more prudent use of supraspecifi c names). 
Haustator granulosa diff ers from Turritella velaini 
Vasseur, 1881 (Loire basin, France; Early Eocene) 
(Cossmann 1899: t. 2, fasc. 1, 317, pl. 23, fi gs 1-3) 
by its more fl at whorls and not having a prominent, 
sharp spiral rib close to the suture line. Another similar 
species, Turritella (Haustator) custugensis (Doncieux, 
1908), has fi ne keel-like spiral threads. 

Haustator sp. 
(Fig. 7J)

MATERIAL EXAMINED. — One specimen hosted in Ankara 
(MTA-Y.İ.-2007-Polatlı-60).

LOCALITY AND HORIZON. — Grey siltstone, Kırkkavak 
formation (Macunköy: sample G2). 

DESCRIPTION

Shell is medium sized, narrow-conic. Th e rather fl at 
whorls bear eight to ten fi ne spiral ribs. Towards the 
abapical part, two ones are somewhat closer form-
ing a rounded and thick spiral band. Last whorl is 
short with a fl at base. Aperture is narrow. 

REMARKS

Our specimen is very similar to syntype of “Tur-
ritella” ataciana d’Orbigny, 1850 (MNHN.F.R64189; 
Early Eocene of Le Jarrier, Alpes-Maritimes, France; 
d’Orbigny 1850: t. 2, p. 310, fi g. 232) in that both 

species have rounded spiral bands in the abapical 
part of the whorls, consisting of fi ne spiral lines and 
becoming thicker towards the last whorl. However, 
our specimen diff ers from “T.” ataciana by its wider 
apex angle (16°) and shorter shell with a lower number 
of turricated whorls (see Appendix 1).

Haustator sp. also resembles the Oligocene species 
Haustator perfasciata Sacco, 1895 (Haustator asperulus 
var. perfasicata Sacco, 1895: t. 19, p. 17, pl. 1, fi g. 63a, 
b) and Haustator conofasciata Sacco, 1895 (Haustator 
conofasciatus Sacco, 1895: t. 19, p. 18, pl. 1, fi g. 67), 
which could be phylogenetically related. Haustator  
perfasciata is known from the Rupelian (former Ton-
griano) beds of Piedmonte basin (Northern Italy), 
whereas H. conofasciata is known from Oligocene 
(Northern Italy: Sacco 1895; Pakistan: Vredenburg 
1928; Greece: Harzhauser 2004; SW Turkey: İslamoğlu 
2008). Haustator conofasciata has thick, keel-like spiral 
threads seperated by a deep incline in the abapical 
part of the whorls. Haustator perfasciata has a nar-
rower shell with fl at whorls and rounded spiral ribs 
forming a strong spiral band close to suture. 

DISCUSSION AND CONCLUSION 

Th is study describes 21 species of Caenogastropoda 
collected in the Macunköy section from the upper 
part of the Kırkkavak Formation (Haymana-Polatlı 
Basin, SW of Ankara). Two species, Cerithium 
puigcercosensis n. comb. and Tympanotonos turris, 
indicate an early Ypresian age, which is in accord-
ance with benthic foraminiferal assemblage SBZ5-6 
found in correlative shallow marine sediments of 
the uppermost Kırkkavak Formation (Sirel 1975). 
Other Macunköy species, “Ampullina” cf. vapincana, 
“Ampullina” cf. vulcani, Vicinoceri thium cf. subacu-
tum, Cerithium cf. anguloseptum, Gantechinobathra 
vulcani, Haustator granulosa are known from late 
early Eocene (late Ypresian) or younger sediments 
(middle-Late Eocene) of the western Tethys (Paris 
and Corbières basins, France; Hampshire Basin, 
England; Roncà, Italy; Gánt, Western Hungary) 
(Appendix 2). Two species, Terebralia sp. 1 and sp. 2 
allow to extend back the fi rst appearance of the genus 
Terebralia with respect to previous data (Deshayes 
1824; Kowalke 2001; Reid et al. 2008). 



324 GEODIVERSITAS • 2011 • 33 (2)

İslamoğlu Y. et al.

Ampullinids most probably represent algae grazers 
and usually appear in a separate palaeocommunity 
on subtidal hard grounds (e.g., Early Eocene of 
Southern Pyrenees: Dominici & Kowalke 2007; 
Middle Eocene of Gánt/W Hungary: Kowalke 
2001). Th is paleocommunity type is well separated 
from mangrove/tidal fl at ecosystems, but close to 
these and still exposed to varying salinities. 

Batillariid, some cerithiid, potamidid and thiarid 
gastropods are euryhaline taxa (Kowalke 2001, 2003) 
among which the latter two families are particularly 
indicative of mangrove-fringed, wet coastal ecosys-
tems with euryhaline conditions (Lozouet et al. 
2001; Dominici & Kowalke 2007; Reid et al. 2008). 
Potamidid genera Tympanotonos and Terebralia 
today thrive in tropical mangrove habitats (Plaziat 
1977; Kowalke 2001, 2006a, b; Reid et al. 2008). 
Another potamidid (Gantechinobathra) occurred in 
the Lutetian deposits of Gánt (Hungary) in coastal 
swamps with connection to the ocean (indicated 
by the presence of a marine larval stage; Kowalke 
2001). Oligohaline to freshwater conditions tied 
to coastal swamp or delta system are indicated by 
the presence of Melanoides (Kowalke 2001). Th e 
overall abundance and high species richness is 
therefore consistent with the interpretation of an 
inter-tidal and shallow subtidal depositional envi-
ronment, with brackish-water conditions. Cerithium 
cf. anguloseptum Rauf, 1885 and Vicinoceri thium cf. 
subacutum (d’Orbigny, 1850) show curved apices 
also typically occuring in brackish waters (see Plaziat 
1977; Kowalke 2001; Reid et al. 2008).

Turritellids, particularly the presence of Haus-
tator, could indicate the proximity of the outer 
deltaic portion of larger river-systems, based on 
similar turritellid paleocommunities known in 
the Early Eocene mangrove-fringed coasts of the 
South Pyrenees (Dominici & Kowalke 2007) and 
the Lutetian mangroves of the Gánt ecosystem 
(Kowalke 2001). 

Th is community type typically occurs in the tropi-
cal mangrove ecosystems wherever large rivers/delta 
systems interrupt the continuous mangrove and 
tidal fl at systems, wherever strong particle/nutrient 
infl ux is supported by fl uviatile systems at a salinity 
range of about 18-30 ppt. (a corresponding recent 
ecosystem in Cameroon, West Africa, was observed 

by TK). Similarly, the oysters frequently occur in 
outer mangroves (reduced salinity level) in the 
form of small patch-reefs on shells accumulations 
or similar small “hard-ground”-structures. 

In conclusion, the composition of the euryhaline 
fauna, consistently with sedimentological data, 
indicate a wet coastal ecosystem with mangroves, 
probably connected to coastal swamps and a delta 
system.

Acknowledgements 
Special thanks to Şevket Şen (CNRS, MNHN) for 
the opportunity to visit the rich collections of this 
museum and for valuable comments on an earlier 
draft of the paper and to Mathias Harzhauser 
(NHMV), who provided technical and labora-
tory facilities. Oleg Mandic (NHMV) was of great 
help in tracing specimens of the Vienna collection. 
Warm thanks to Didier Merle, Jean-Michel Pacaud 
and Pierre Lozouet (MNHN) for their general ad-
vice. Th e pictures were taken by Philippe Loubry 
(MNHN) and Alice Schumacher (NHMV). Yİ 
and SD thank the foundation grant of EU Syn-
thesys AT-TAF-356 (NHMV) and FR-TAF-4549 
(MNHN). TK thanks the Deutsche Forschungsge-
meinschaft (DFG, grant KO 2066/3) for support 
of the investigations of Cenozoic mollusks of the 
Iberian Peninsula. Last but not least, the authors 
thank the reviewers Martin Zuschin (Department 
of Paleontology, University of Vienna) and Jonathan 
A. Todd (Department of Palaeontology, Th e Natural 
History Museum, London) for their very helpful 
comments on the manuscript. 

REFERENCES

ALLMON W. D. 1996. — Systematics and evolution of 
Cenozoic American Turritellidae (Mollusca: Gastropoda) 
I: Paleocene and Eocene coastal plain species related to 
‘‘Turritella mortoni Conrad’’ and ‘‘Turritella humerosa 
Conrad’’. Paleontographica Americana 59: 1-134.

ARONOWSKY A. & LEGHTON L. R. 2003. — Mystery of na-
ticid predation history solved: Evidence from a “living 
fossil” species: comment and reply. Geology 31/6: e34, 
e35. DOI: 10.1130/0091-7613(2003)312.0.CO;2.

AUBRY M. P. 2000. — Where should the GSSP for the 
Paleocene/Eocene boundary be located? Bulletin de la 



325

Early Eocene Caenogastropods of Haymana-Polatlı Basin

GEODIVERSITAS • 2011 • 33 (2)

Société Géologique de France 171 (4): 461-476.
BAYAN F. 1870. — Études faites la collection de l’École des 

Mines sur des fossiles nouveaux ou mal connus. Fascicule I. 
Mollusques Tertiaires. F. Savy, Paris, 81 p., 10 pls.

BAYAN F. 1873. — Études faites la collection de l’École des 
Mines sur des fossiles nouveaux ou mal connus. Fasci-
cule II. Notes sur quelques fossiles tertiaires. F. Savy, 
Paris: 82-164, 10 pls.

BELLARDI L. 1852. — Catalogue raisonné des fossiles 
nummulitiques du comté de Nice. Mémoires de la 
Société géologique de France 2: 205-300. 

BERGGREN W. A. & AUBRY M. P. 1998. — Th e Paleocene/
Eocene epoch/series boundary: chronostratigraphic 
framework and estimated geochronology, in AUBRY 
M. P., LUCAS S. G. & BERGGREN W. A. (eds), Late 
Paleocene-Early Eocene Climatic and Biotic Events in 
the Marine and Terrestrial Records. Columbia Universiy 
Press, New York: 18-36.

BERGGREN W. A., KENT D., FLYNN J. J. & VAN COUVER-
ING J. A. 1985. — Cenozoic geochronology. Geological 
Society of America Bulletin 96: 1407-1418.

BERGGREN W. A., KENT D. V., SWISHER C. C. & AUBRY 
M. P. 1995. — A revised Cenozoic geochronology and 
chronostatigraphy, in BERGGREN W. A., KENT D. V., 
AUBRY M. P. & HARDENBOL J. (eds), Geochronology, 
Time Scales and Global Stratigraphic Correlations. 
Society for Sedimentary Geology (SEPM), Special Pub-
lication 54: 126-212.

BILGIN A. Z., UĞUZ F., SEVIN M., PARLAK O., PEKGÖZ 
M., ELIBOL H., ERDEM Y., ÖZDEN U. A. 2009. — 
[Geology of the area between Ayaş-Temelli Polatlı (An-
kara İ28: 1/100 000 scaled geological map)] General 
Directorate of Mineral Research and Exploration 
(MTA), Unpublished report no. 11215, Ankara, 
133 p. (in Turkish).

BOUSSAC J. 1911. — Études paléontologiques sur le Num-
mulitique alpin, Mémoires pour servir à l’explication de 
la carte géologique détaillée de la France. Ministère des 
Travaux Publics, Imprimerie Nationale, Paris, 437 p., 
20 pls 5 (text+atlas).

BRIGANTINI T. 1985. — Cypreidi, Naticidi e Olividi 
(Gastropodi) del Cenozoico nell’Italia nordorien-
tale. Memorie degli Istituti di Geologia e Mineralogia 
dell’Università di Padova 37: 407-422.

BRONGNIART A. 1823. — Mémoire sur les terrains de 
sédiments supérieurs calcaréo-trappéens du Vicentin et 
sur quelques terrains d’Italie, de France, de l’Allemagne, 
etc. qui peuvent se rapporter à la même époque. Lev-
rault, Paris, 86 p. 

COSSMANN M. 1888. — Catalogue illustré des coquilles 
fossiles de l’Éocene des environs de Paris. Société royale 
malacologique de Belgique, 3e fascicule. Annales de la 
Société royale malacologique de Belgique 23: 3-328.

COSSMANN M. 1896. — Essais de paléoconchologie com-
parée. Cossmann, Paris, livraison 2, 179 p.

COSSMANN M. 1897. — Estudios de algunos moluscos 

eocenos del Pirineo Catalán. Boletin de la Comisión 
del Mapa Geológico de España 23: 167-198.

COSSMANN M. 1898. — Estudios de algunos moluscos 
eocenos del Pirineo Catalán. Boletin de la Comisión 
del Mapa Geológico de España 28: 167-198.

COSSMANN M. 1899. — Mollusques éocéniques de la Lo-
ire inférieure, Tome 2, Premier Fascicule, Cossmann, 
Paris, 155 p.

COSSMANN M. 1906. — Essais de paléoconchologie com-
parée. Rudeval, Paris, livraison 7, 261 p.

COSSMANN M. 1918. — Essais de Paléoconchologie comparée. 
Cossmann, Paris, livraison 11, 388 p., 11 pls.

COSSMANN M. & PISSARRO G. 1910. — Iconographie 
complète des coquilles fossiles de l’Éocéne des environs de 
Paris. Tome 2 (pars). Hermann, Paris, pls 10-25.

COSSMANN M. & PISSARRO G. 1911. — Iconographie 
complète des coquilles fossiles de l’Éocéne des environs de 
Paris. Tome 2 (pars). Hermann, Paris, pls 26-45.

CLYDE W. 1999. — Strange old world. Paleobiology 25: 
417-423.

DESHAYES G.-P. 1824. — Description des coquilles fossiles 
des environs de Paris. Tome 2. Livraisons 2, 4 et 6. 
Levrault, Paris, 80 p.

DESHAYES G.-P. 1833. — Description des coquilles fos-
siles des environs de Paris. Tome 2. Livraisons 30-36. 
Levrault, Paris: 291-429.

DONCIEUX L. 1908. — Catalogue descriptif des fossiles 
nummulitiques de l’Aude et de l’Hérault. Deuxième 
partie (fascicule I), Corbières septentrionales. Annales 
de l’Université de Lyon, Nouvelle Série, I, Sciences, 
Médecine, 22, 250 p., 13 pls.

DOMINICI S. & KOWALKE T. 2007. — Depositional 
dynamics and the record of ecosystem stability: Early 
Eocene faunal gradients in the Pyrenean Foreland, 
Spain. Palaios 22: 268-283. 

EGGER H., HEILMANN-CLAUSEN C. & SCHMITZ B. 
2009. — From shelf to abyss: record of the Paleoce-
ne/Eocene boundary in the Eastern Alps (Austria). 
Geologica Acta 7 (1-2): 215-227. 

ERÜNAL L. 1942. — Faune paléocène de la région de 
Sivrihisar-Polatlı. Revue de l’Institut d’Études et de 
Recherches minières de Turquie 1: 126-132. 

GINGERICH P. H. 2006. — Environment and evolution 
through the Paleocene-Eocene thermal maximum. 
Trends in Ecology and Evolution 21: 246-253.

GÖRÜR N., OKTAY F. Y., SEYMEN İ. & ŞENGÖR A. M. 
C. 1984. — Paleotectonic evolution of the Tuzgölü 
basin complex, central Turkey: sedimentary record of 
a Neo-Tethyan closure, in DIXON J. E. & ROBERT-
SON A. H. F. (eds), Th e Geological Evolution of the 
Eastern Mediterranean. Geological Society of London 
Special Paper 17: 467-482.

GRADSTEIN F., OGG J. & SMITH A. 2004. — A Geo-
logic Time Scale 2004. Cambridge University Press, 
Cambridge, 519 p.

GREGORIO A. DE 1896. — Description des faunes tertiai-



326 GEODIVERSITAS • 2011 • 33 (2)

İslamoğlu Y. et al.

res de la Vénetié. Monographie de la faune éocénique 
de Roncà, avec un appendice sur les fossiles de Mt. 
Pulli. Annales de Géologie et de Paléontologie, juin 1896, 
XXI, Turin-Palerme, 163 p., 27 pls.

GÜNGÖR A. 1975. — [Th e investigation of genus Cam-
panile Bayle in Fischer found in Eocene sediments of 
Ankara-Haymana]. Bulletin of Mineral Reseacrh and 
Exploration 84: 30-34, 5 pls (in Turkish).

GUNNEL G. F. 1998. — Mammalian faunal composition 
and the Paleocene/Eocene epoch/series boundary: 
evidence from the Northern Bighorn basin, Wyo-
ming, in AUBRY M.-P., LUCAS S. & BERGGREN W. A. 
(eds), Late Paleocene-Early Eocene Climatic and Biotic 
Events in the Marine and Terrestrial Records. Columbia 
University Press, New York: 409-427. 

HARZHAUSER M. 2004. — Oligocene gastropod faunas 
of the Eastern Mediterranean (Mesohellenic Trough/
Greece and Esfahan-Sirjan Basin/Central Iran). Courier 
Forschungsinstitut Senckenberg 248: 93-181.

HARZHAUSER M., PILLER W. E. & STEININGER F. F. 
2002. — Circum-Mediterranean Oligo-Miocene 
biogeographic evolution – the gastropods’ point of 
view. Palaeogeography, Palaeoclimatology, Palaeoecology 
183: 103-133.

HERON-ALLEN E. & EARLAND A. 1922. — Foraminifera 
of the Eocene clay of Nigeria. Bulletin of the Geological 
Survey of Nigeria 3: 138-148, pl. 12.

HOTTINGER L., SAMEENI S. J. & BUTT A. A. 1998. — 
Emendation of Alveolina vredenburgi Davies and 
Pinfold 1937 from the Surghan range, Pakistan, in 
HOTTINGER L. & DROBNE K. (eds), Paleogene Shallow 
Benthos of the Tethys, 2. Dela-Opera Slovenske Akade-
mije Znunosti in Umelnosti, Ljubljana: 155-163. 

İSLAMOĞLU Y. 2008. — Molluscan biostratigraphy and 
paleoenvironmental reconstruction of Oligocene de-
posits in the Denizli and Kale-Tavas subbasins (SW 
Turkey). Geodiversitas 30 (2): 261-285.

JEFFERY P. & TRACEY S. 1997. — Th e Early Eocene 
London Clay Formation mollusc fauna of the former 
Bursledon Brickworks, Lower Swanwick, Hampshire. 
Tertiary Research 17 (3-4): 75-137.

JIANG S. & WISE S. W. 2006. — Surface water chemis-
try and fertility variations in the tropical Atlantic 
across the Paleocene/Eocene thermal maximum as 
evidenced by calcareous nannoplankton. Revue de 
Micropaléontologie 49: 227-244.

KARAGIULEVA J. D. 1964. — Les fossiles de Bulgarie, 6a, 
Paléogène Mollusca. Académie des Sciences de Bulgarie, 
Bolgarskaa Akademia Nauk, Sofi a, 270 p., 57 pls.

KASE T. & ISHIKAWA M. 2003. — Mystery of naticid 
predation history solved: evidence from a “living 
fossil” species. Geology 31 (5): 403-406.

KELLEY P. H. & HANSEN T. A. 1996. — Recovery of 
the naticid gastropod predator-prey system from the 
Cretaceous-Tertiary and Eocene-Oligocene extincti-
ons, in HART M. B. (ed.), Biotic recovery from mass 

extinction events. Geological Society [London] Special 
Publication 102: 373-386.

KELLY D. C., BRALOWER T. J. & ZACHOS J. C. 1998. — 
Evolutionary consequences of the latest Paleocene 
thermal maximum for tropical planktonic foramini-
fera. Palaeogeography, Palaeoecology, Palaeoclimatology 
141: 139-161.

KENNETT J. P. & STOTT L. D. 1991. — Abrupt deep-
sea warming paleoceanographic changes and benthic 
extinction at the end of the Paleocene. Nature 353: 
225-229.

KOÇYIĞIT A. 1991. — An example of an accretionary 
forearc basin from northern Central Anatolia and its 
implications for the history of Neo-Tethys in Turkey. 
Geological Society of America Bulletin 103: 22-36.

KOWALKE T. 1998. — Palaeoecology, protoconch-
morphology and systematic position of the genus 
Pseudamaura P. Fischer, 1885 (Caenogastropoda: 
Pseudamauridae). Neues Jahrbuch für Geologie und 
Paläontologie, Monatshefte 10: 577-586.

KOWALKE T. 2001. — Cerithioidea (Caenogastropoda, 
Cerithiimorpha) of Tethyan coastal swamps and their 
relations to modern mangal communities. Bulletin of 
the Czech Geological Survey 76 (4): 253-271.

KOWALKE T. 2003. — Verbreitung der Potamididae H. & 
A. Adams, 1854 (Caenogastropoda: Cerithiimorpha: 
Cerithioidea) im europäischen Känozoikum. Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlungen 
227: 301-320.

KOWALKE T. 2006a. — Ecological implications of mol-
luscan ontogenetic strategies examples from aquatic 
ecosystems of the Cenozoic Iberian Peninsula. Lethaia 
39 (3): 195-209.

KOWALKE T. 2006b. — History of mollusc commu-
nity types and faunal dynamics in continental saline 
ecosystems of the South Mediterranean Quaternary. 
Rivista Italiana di Paleontologia e Stratigrafi a 112 (2): 
275-286.

KLEPAČ K. (ed.) 2003. — Fossil Fauna of the Island Krk, 
Atlas. Natural History Museum, Rijeka, 1-578.

LAMARCK J.-B. DE 1804. — Mémoires sur les fossiles 
des environs de Paris (suite). Annales du Muséum 
d’Histoire naturelle 5: 28-36.

LOZOUET P., LESPORT J. F. & RENARD P. 2001. — Ré-
vision des Gastropoda (Mollusca) du stratotype de 
l’Aquitanien (Miocène) : site de Saucats « Lariey », 
Gironde, France. Cossmanniana, Paris 3: 1-189.

LUTERBACHER H. P., AL J. R., BRINKHUIS H., GRADSTEIN 
F. M., HOOKER J. J., MONECHI S., OGG J. G., POWELL 
J., RÖHL U., SANFILIPPO A. & SCHMITZ B. 2004. — 
Th e Paleogene period, in GRADSTEIN F., OGG J. & 
SMITH A. (eds), A Geologic Time Scale 2004. Cambridge 
University Press, Cambridge: 384-408.

MÉSZÁROS N. 1957. — [Molluscan fauna of Paleogene 
deposits of North-Western Transylvania] Fauna de 
Moluste a Depositelor Paleogene din Nord-Vestul Tran-



327

Early Eocene Caenogastropods of Haymana-Polatlı Basin

GEODIVERSITAS • 2011 • 33 (2)

silvaniei. Academiei Republicii Populare, Bucharest, 
174 p., 33 pls (in Romanian).

MEULENKAMP J. E., SISSINGH W. 2003. — Tertiary 
palaeogeography and tectonostratigraphic evolution 
of the Northern and Southern Peri-Tethys platforms 
and the intermediate domains of the African-Eurasi-
an convergent plate boundary zone. Palaeogeography, 
Palaeoclimatology, Palaeoecology 196: 209-228.

MEULENKAMP J. E., SISSINGH W., CALVO J. P., DAAMS 
R., LONDEIX L., CAHUZAC B., KOVAC M., NAGY-
MAROSY A., BADESCU D., RUSU A., STUDENCKA 
B., BENIAMOVSKI V. N., SCHERBA I. G., ROGER J., 
PLATEL J. P., HIRSCH F., SADEK A., ABDEL-GAWAD 
G. I., ZAGHIP-TURKI D., BEN ISMAIL-LATTRACHE 
K., BOUAZIZ S., KAROUI-YAAKOUP N. & YAICH C. 
2000. — Early to Middle Ypresian (55-51 Ma), in 
DERCOURT J., GAETANI M., VRIELYNCK B., BARRI-
ER E., BIJU-DUVAL B., BRUNET M. F., CADET J. P., 
CRASQUIN S., SANDULESCU M. (eds), Peri-Tethys 
Atlas, Palaeogeographic Maps with Explanatory Notes. 
CCGM/CGMW, Paris: 155-161.

MILLER K. G., KOMINZ M. A., BROWNING J. V., WRIGHT 
J. D., MOUNTAIN G. S., KATZ M. E., SUGARMAN P. 
J., CRAMER B. S., CHRISTIE-BLICK N. & PEKAR S. F. 
2005. — Th e Phanerozoic record of global sea-level 
change. Science 310: 1293-1298. 

MOLINA E., ARENILLAS I. & PARDO A. 1999. — High-
resolution planktic foraminiferal biostratigraphy and 
correlation across the Paleocene/Eocene boundary in 
the Tethys. Bulletin de la Société géologique de France 
170 (4): 521-530.

OKAN Y. & HOŞGÖR İ. 2008. — Th e Ampullinid gas-
tropod Globularia (Swainson 1840) from the late 
Th anetian-early Ilerdian Kırkkavak formation (Po-
latlı-Ankara) of the Tethyan Realm. Turkish Journal 
of Earth Sciences 17: 1-17.

OPPENHEIM P. 1896. — Die Eocäenfauna des Monte 
Postale bei Bolca im Veronesischen. Palaeontographica 
(43): 125-222, pls 12-19.

ORBIGNY A. D’ 1850. — Prodrome de paléontologie 
stratigraphique universelle des animaux mollusques et 
rayonnés 2 (8). Victor Masson, Paris, 427 p.

ORUE-EXTEBARRIA X., PUJALTE V., BERNAOLA G., APEL-
LANUZ E., BACETA J. I., PAYROS A., NUNEZ-BETELU 
K., SERRA-KIEL J. & TOSQUELLA J. 2001. — Did the 
Late Paleocene thermal maximum aff ect the evolu-
tion of larger foraminifers? Evidence from calcareous 
plankton of the Campo Section (Pyrenees, Spain). 
Marine Micropaleontology 41: 45-71.

ÖZCAN E., SIREL E., ÖZKAN-ALTINER S. & ÇOLAKOĞLU 
S. 2001. — Late Paleocene Orthophragminae (fora-
minifera) from the Haymana-Polatlı Basin (central 
Turkey) and description of a new taxon, Orbitocyl-
peus haymanaensis. Micropaleontology 47: 339-357, 
3 text-fi gs, 4 pls.

PACAUD J.-M. 2007. — Nouveautés nomenclaturales et 

taxinomiques introduites par Alcide d’Orbigny dans le 
Prodrome (1850, 1852) pour les espèces du Paléocène 
et de l’Éocène. Geodiversitas 29 (1): 17-85.

PICCOLI G. & MOCELLIN L. G. 1962. — Studi sulla macro-
fauna Priaboniana di Priabona (prealpi Venete). Memo-
rie degli Istituti di Geologia e Mineralogia dell’Università 
di Padova 23: 1-120.

PLAZIAT J. C. 1970. — Contribution à l’étude de la faune 
et de la fl ore du Sparnacien des Corbières septentriona-
les. Cahiers de Paléontologie, Centre National de la 
Recherche Scientifi que, Paris, 121 p., 15 pls.

PLAZIAT J. C. 1977. — Les cérithidés tropicaux et leur 
polymorphisme lié à l’écologie littorale des mangroves. 
Malacologia 16: 35-44.

PONDER W. F. & LINDBERG D. R. 1997. — Towards a 
phylogeny of gastropod molluscs: an analysis using 
morphological characters. Zoological Journal of the 
Linnean Society 119: 83-265.

POPOV S. V. 1993. — Zoogeography of the Late Eocene 
basins of western Eurasia based on bivalve molluscs. 
Stratigraphy and Geological Correlation 2: 103-118.

PUJALTE V., SCHMITZ B., BACETA J. I., ORUE-ETXEBARRIA 
X., BERNAOLA G., DINARÉS-TURELL J., PAYROS A., 
APELLANIZ E. & CABELLERO F. 2009a. — Correlation 
of the Th anetian-Ilerdian turnover of larger foramini-
fera and the Paleocene-Eocene thermal maximum: 
confi rming evidence from the Campo area (Pyrenees, 
Spain). Geologica Acta 7 (1-2): 161-175.

PUJALTE V., BACETA J., SCHMITZ B., ORUE-ETXEBARRIA 
X., PAYROS A., BERNAOLA G., APELLANIZ E., CABEL-
LERO F., ROBADOR A., SERRA-KIEL J. & TOSQUELLA 
J. 2009b. — Redefi nition of the Ilerdian Stage (early 
Eocene). Geologica Acta 7 (1-2): 177-194.

RASSER M. W., SCHEIBNER C. & MUTTI M. 2005. — 
A paleoenvironmental standard section for Early 
Ilerdian tropical carbonate factories (Corbières, France; 
Pyrenees, Spain). Facies 51: 217-232.

RAUFF C. F. H. 1885. — Neue gastropoden. Arten aus dem 
vicentinischen Tertiär (mittleres Eocän) von Roncà und 
Monte Postale. Sitzungsberichte der Niederrheinischen 
Gesellschaft für Natur- und Heilkunde: 28-34.

REID D. G., DYAL P., LOZOUET P., GLAUBRECHT M. & 
WILLIAMS S. T. 2008. — Mudwhelks and mangroves: 
the evolutionary history of an ecological association 
(Gastropods: Potamididae). Molecular Phylogenetics 
and Evolution 47: 680-699.

SACCO F. 1895. — Molluschi dei terreni terziari del 
Piedmonte e della Liguria. Memorie Royal Accademie 
Science Torino, Torino 17: 1-83.

SERRA–KIEL J., HOTTINGER L., CAUS E., DROBNE K., 
FERRANDEZ C., JAUHRI A. K., LESS G., PAVLOVEC R., 
PIGNATTI J., SAMSO J. M., SCHAUB H., SIREL E., STROU-
GO A., TAMBAREAU Y., TOSQUELLA J. & ZAKREVSKAYA 
E. 1998. — Larger foraminiferal bio stratigraphy of the 
Tethian Paleocene and Eocene. Bulletin de la Societé 
géologique de France 169 (2): 281-199.



328 GEODIVERSITAS • 2011 • 33 (2)

İslamoğlu Y. et al.

SIREL E. 1975. — [Stratigraphy of the south of Polatlı 
(SW Ankara)]. Bulletin of Gelogical Society of Turkey 
18: 81-192 (in Turkish with an English abstract).

SIREL E. 1976a. — [Description of six new species of the 
Alveolina found in the south of Polatlı (SW Ankara) 
region]. Bulletin of Geological Society of Turkey 19: 
19-22 (in Turkish with an English abstract).

SIREL E. 1976b. — [Systematic study of the some species 
of the genera Alveolina, Nummulites, Ranikothalia and 
Assilina in the south of Polatlı]. Bulletin of Geologi-
cal Society of Turkey 19: 89-102 (in Turkish with an 
english abstract).

SIREL E. 1998. — Foraminiferal Description and Biostratig-
raphy of the Paleocene-Lower Eocene Shallow-Water 
Limestones and Discussion on the Cretaceous-Tertiary 
Boundary in Turkey. General Directorate of the Min-
eral Research and Exploration Monograph, Ankara 
(2), 117 p., 68 pls.

STCHÉPINSKY V. 1941. — Türkiye’de Paleosen’in keşfi  
[Th e discovery of the Paleocene in Turkey]. Bulletin 
of Mineral Research and Exploration 2/23: 143-158. 

STCHÉPINSKY V. 1946. — Fossiles caractéristiques de 
Turquie. Institut d’études et de Recherches minières 
de Turquie, Matériaux de la Carte Géologique (1), 
Ankara, 151 p., 37 pls.

ŞENGÖR A. M. C. & YILMAZ Y. 1981. — Tethyan evo-
lution of Turkey: a plate tectonic approach. Tectono-
physics 75: 181-241.

ÜNALAN G., YÜKSEL V., TEKELI T., GÖNENÇ O., SEYIRT 
Z. & HÜSEYIN S. 1976. — [Th e stratigraphy and pal-
aeogeographical evolution of the Upper Cretaceous-
Lower Tertiary sediments in the Haymana-Polatlı 
region (SW of Ankara)]. Bulletin of the Geological 
Society of Turkey 19: 159-176 [in Turkish with an 
English abstract].

VERMEIJ G. J. 1977. — Th e Mesozoic marine revolu-

tion: evidence from snails, predators, and grazers. 
Paleobiology 3: 245-258.

VREDENBURG E. 1925. — Description of Mollusca 
from the post-Eocene Tertiary formations of North-
Western India (1-2). Memoirs of the Geological Survey 
of India 50/5: 1-350.

VREDENBURG E. 1928. — Description of Mollusca from 
the post-Eocene Tertiary formations of North-Western 
India (1-2). Memoirs of the Geological Survey of India 
50/5: 351-506.

WENZ W. 1938. — Gastropoda. Handbuch der Palao-
zoologie herausgegeben von O. H. Schindewolf, Band 
6, Teil: Allgemeiner Teil und Prosobranchia. Verlag 
von Gebrüder Borntraeger, Berlin, 948 p.

WRIGLEY A. 1940. — Th e English Eocene Campanile. 
Proceedings of the Malacological Society of London 24: 
97-112.

ZACHOS J. C., LOHMANN K. C., WALKER J. C. G. & WISE 
S. W. 1993. — Abrupt climate change and transient 
climates during the Paleogene: a marine perspective. 
Journal of Geology 101: 191-213.

ZACHOS J. C., PAGANI M., SLOAN L., THOMAS E. & 
BILLUPS K. 2001. — Trends, rhythms, and aber-
rations in global climate 65 Ma to present. Science 
292: 686-693.

ZACHOS J. C., WARA M. W., BOHATY S., DELANEY M. 
L., PETRIZZO M. R., BRILL A., BRALOWER T. J. & 
PREMOLI-SILVA I. 2003. — A transient rise in tropical 
sea surface temperature during the Paleocene-Eocene 
thermal maximum. Science 302: 1551-1554.

ZACHOS J. C., RÖHL U., SCHELLENBERG S. A., SLUIJS A., 
HODELL D. A., KELLY D. C., THOMAS E., NICOLO M., 
RAFFI I., LOURENS L. J., MCCARREN H. & KROON 
D. 2005. — Rapid acidifi cation of the ocean during 
the Paleocene-Eocene thermal maximum. Science 
308: 1611-1615.

Submitted on 22 April 2009;
accepted on 28 May 2010.



329

Early Eocene Caenogastropods of Haymana-Polatlı Basin

GEODIVERSITAS • 2011 • 33 (2)

APPENDIX 1

Biometric data of the studied fauna. Specimen numbers correspond to type and non-type material. Abbreviations: A, apex angle; 
D1, diameter of shell; D2, diameter of spire; HA, height of aperture; HL, height of body whorl; HT, height of the shell; LA, width of 
aperture; LT, width of shell. For more détails on measurements, see Figure 4.

Speci-
men 

number

Ranges

Taxon
HT 

(mm)
HL

(mm)
HA

(mm)
LT

(mm)
LA

(mm)
D1

(mm)
D2

(mm)
A
(°) HL/HT LT/HT LT/D1

Globularia vulcani            

“Ampullina” cf. 
vapincana

4 36-85 32-74 24-57 28-64 15-64 25-61 15-32 90-92 0.86-
0.87

0.75 1.04-1.1

“Ampullina” cf.
vulcani

4 42-56 37-50 32-43 35-46 18-29 30-40 16-21 90-91 0.86-
0.89

0.82-
0.86

1.15-
1.16

“Ampullina” cf.
sireli

2 39-40 32-35 24-26 36-37 19-21 31-32 19-21 105-110 0.82-
0.87

0.92 1.15-
1.16

“?Crommium” sp. 1 16 41-49 36-42 31-39 32-37 16-20 28-31 15-17 83-86 0.85-
0.87

0.80-
0.84

1.14-
1.32

“?Crommium” sp. 2 2 26-34 21-28 18-26 25-30 13-15 21-24 10.0-13 105-107 0.80-
0.82

0.89-
0.96

1.19-
1.25

“Ampullinid” indet. 2 36 32 28 29 16 28 19 85 0.88 0.8 1.03

Campanile 
giganteum
(Lamarck, 1804)

6  32-70 19-49 61-74 26-39 60-77 46-72 28-30   0.93-
1.06

Cerithium 
puig cercosensis 
(Cossmann, 1887)
n. comb.

78 35-52 16-28 12.0-15 16-21 9.0-12  32-34 0.53-
0.62

0.4-0.5  

Cerithium cf. 
anguloseptum 
Rauff, 1884

1 27.5 10.2  13.44    31    

“Cerithiid” indet. 1 55.5 17.78  25.05    30    

Bellatara 
ankaraensis n. sp.

76 21-36 12.0-20 0.7-18 11.0-22 0.9-13   28-30 0.55-
0.57

0.52-
0.61

 

Terebralia sp. 1 8 23-29 13-15 0.7-10 13-14 0.7-0.9   25-30 0.51-
0.56

0.48-
0.56

 

Terebralia sp. 2 1 38 15.2  15.84    31    

Tympanotonos turris 
(Deshayes, 1833)

1 30 13 5 16 10 15 14 40 0.43 0.53 1.06

Tympanotonos sp. 1 34.7 12  16.9    31    

Gantechinobathra 
vulcani 
(Brongniart, 1823) 

5 45-65 17-33 10.0-22 20-41 9.0-19 20-37 15-30 35-40 0.37-
0.49

0.44-
0.47

1.0-1.1

Vicinoceri thium 
cf. subacutum 
(d’Orbigny, 1850)

12 35-51 22-28 14-15 16-19 9.0-12   32-34 0.53-
0.62

0.36-
0.45

 

Vicinoceri thium 
seni n. sp.

123 18-36 10.0-17 0.7-12 0.8-17 0.5-11   25-30 0.34-
0.55

0.04-
0.44

 

?Melanoides sp. 1 32.8 12.5  12.14    27    

Haustator granulosa 1 22 4 2 7.5 4   11 0.18 0.34  

Haustator sp. 1  8 4 13 7   16    
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APPENDIX 2

Stratigraphic and palaeogeographic distribution of the Early Ypresian taxa. Corresponding references: France, Lamarck 1804; 
Brongniart 1823, d’Orbigny 1850; Cossmann 1888, 1896, 1898, 1906; Cossmann & Pissarro 1910; Pacaud 2007; southern France, 
Doncieux 1908; Plaziat 1977; northern France, Deshayes 1824, 1833; d’Orbigny 1850; Bayan 1873; southern England, Jeffery & 
Tracey 1997; Wrigley 1940; northern Spain, Dominici & Kowalke 2007; northern Italy, Oppen heim 1896; northern Bulgaria, Kara-
giuleva 1964; western Croatia (Island of Krk), Klepač 2003; central Romania, Mészáros 1957; northern Afrika, Karagiuleva 1964; 
western Afrika, Heron-Allen & Earland 1922; north-western Turkey, Stchépinsky 1946; central Turkey, Erünal 1942; Stchépinsky 
1941; Güngör 1975; Haymana-Polatlı basin, this study. Abbreviations: HPb, Haymana-Polatlı basin; Bart., Bartonian; Lut., Lutetian; 
Pria., Priabonian; Ypr., Ypresian; E., Early; L., Late.

Taxa
France

Eng-
land Spain Italy

Bul-
garia Croatia

Roma-
nia Africa Turkey

S N S N N N W C N W NW C HPb
“Ampullina” cf. 

vapincana
Bart.-
Pria.

Lut.-
Pria.

Bart.-
Pria.

Bart.-
Pria.

“Ampullina” cf. 
vulcani

Bart.-
Pria.

Ypr.-
Pria.

Bart.-
Pria.

L. Ypr.-
E. Lut.

M.-L.
Eocene

“Ampullina” cf. 
sireli

“?Crommium” 
sp. 1

“?Crommium” 
sp. 2

Ampullinid 
indet.

Campanile
giganteum

Lutetian Cret.-E. 
Eocene

Late 
Ypr.

  Early 
Lut.

Lutetian

Cerithium puig-
 cercosensis 
n. comb.

Early 
Ypre-
sian

Early 
Eocene

   

Cerithium cf.
anguloseptum 

L. Ypr.   

“Cerithiid”
indet.

Bellatara anka-
raensis n. sp.

Terebralia sp.1

Terebralia sp.2

Tympanotonos 
turris

Early 
Ypr.

Tympanotonos 
sp.

 

Gantechino-
bathra 
vulcani

 Ypresian Lutetian  Ypresian 

Vicinoceri -
thium cf. 
subacutum

Late 
Ypre-
sian

Late 
Ypre-
sian

Late 
Ypre-
sian

former 
Pale-
ocene

Vicinoceri -
thium seni 
n. sp.

?Melanoides 
sp. 

Haustator
granulosa

Middle-
Late 

Eocene

Late 
Eocene


