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ABSTRACT 

 

___________________________________________________________________________ 

 

A shell bed in the upper part of the Anaipadi Formation of the Trichiopoly Group near the 

villages of Pilimisai and Koothur in the Cauvery Basin, Tamil Nadu, south India yielded an 

abundant ammonite fauna assigned to the lower part of the Kossmaticeras (Kossmaticeras) 

theobaldianum Zone and to the lower Coniacian. The ammonite association of this interval in 

the Cauvery Basin is dominated by Mesopuzosia, Damesites, and Kossmaticeras 

(Kossmaticeras) species. The fauna is: Phylloceras (Hypophylloceras) masiaposensis 

(Collignon, 1956), Phyllopachyceras sp. , Tetragonites epigonus Kossmat, 1895, Gaudryceras 

(Gaudryceras) mite (Hauer, 1866), Mesopuzosia gaudama (Forbes, 1846), Damesites sugata 

(Forbes, 1846), Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka, 1865), K. (K.) 

recurrens( Kossmat, 1897, K. (K.) jonesi Collignon, 1965, Menabonites anapadensis (Kossmat, 
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1898), Lewesiceras sp., Placenticeras cf. kaffrarium Etheridge, 1904, Glyptoxoceras sp., and 

Scalarites sp.  

___________________________________________________________________________ 
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1. Introduction 

Ammonites from the Cretaceous of south India were described as early as the 1820s (Bowdich, 

1822; Lamarck, 1822; see Casey 1961, p.2; Kennedy and Klinger 1978, p. 292; Hoffmann in Klein 

et al. 2009, p. 296) . The presence of rich faunas in the environs of Puducherry (formerly 

Pondicherry) was documented by Kaye (1840, 1842a, b), Cunliffe (1842), M’Clelland (1842), and 

Campbell (1842), and the material collected by Kaye and Cunliffe was described by Edward Forbes 

(1846). The stratigraphy of the Cretaceous rocks in what is now known as the Cauvery Basin in 

Tamil Nadu (Fig. 1) was described by Blanford (1862), and the ammonite faunas documented by 

Stoliczka (1863-1866), who assigned all of the planispirally coiled species to the single genus 

Ammonites. Stoliczka’s material, together with subsequently collected material was revised by 

Kossmat (1895-1898), with a taxonomy that approaches current concepts. These monographs 

remain the benchmark publications on these faunas for a century, although individual species were 

revised by, for example Matsumoto and Sarkar (1966) and Indian taxa were designated type species 
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of a range of genera, or made types of new species (often with scant supporting text), notably by 

Spath (1921 onwards). The Maastrichtian ammonites from Puducherry (Pondicherry) were revised 

by Kennedy and Henderson (1992a, b), and others by Kennedy and Klinger (1979) and Kennedy 

and Henderson (1991a, b). The present account is based on material collected by one of us (ASG) 

and colleagues between 2000 and 2004, as part of a NERC funded research project exploring the 

relationship between Mesozoic sea levels and global climate. Broad conclusions were published by 

Gale et al. (2002), and a comprehensive revision of the Albian through Lower Turonian ammonite 

and inoceramid faunas of the Puducherry Sub-Basin by Gale et al. (2019). The present account 

provides a description of an ammonite association in a clearly defined stratigraphic context from the 

lower Coniacian, and supplements that given by Walaszczyk et al. (2018). Species now know to 

range into the Coniacian were present in the material described already by Forbes (1846), although 

their provenance is problematic (Kennedy and Henderson, 1991a, b).  

 

2. Locality details  

  The material described below comes from outcrops of the Anaipadi Formation, the upper 

division of the Trichinopoly Group in the Puducherry Sub-Basin of the Cauvery Basin in Tamil 

Nadu, south India (Figs 1, 2; see Sundaram et al., 2001 for a comprehensive review of the 

lithostratigraphy of the Cretaceous rocks of the Cauvery Basin; their interpretations are followed 

here) exposed in low cliffs bounding a dry river course, 7.5km west of Ariyalur (Fig. 1B), north of 

the Ariyalur road near the villages of Pilimisai and Koothur, coordinates 11o 9' 34.3''N, 79o 00' 27.8'' 

E (Fig. 3) (this may be the locality mentioned by Tewari et al., 1996, p. 797). Several metres of 

calcareous sandstones of the Anaipadi Formation are exposed, with a richly fossiliferous 2.4 m 

thick concretionary unit, here termed the Pilimisai Fossil bed (Fig. 4). 

 The abundant fauna (specimen numbers OUM KY2210-2472; 4578-4614) is dominated by 

rhynchonellid and terebratulid brachiopods and largely fragmentary ammonites, together with 
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fossilised wood bored by teredinid bivalves. Also present are the nautiloid Eutrephoceras, bivalves 

including Nicaniella trigonoides (Stoliczka, 1871), Plicatula multicostata Forbes, 1846, Neithea, 

Cardita, Pycnodonte, and arcoids; serpulids, echinoid spines, a solitary coral, and crustacean 

fragments (Protocallianassa). The composition and age of the ammonite assemblage is discussed 

below in the concluding section. 

 

3. Conventions 

Dimensions are given in millimetres: D = diameter; Wb = whorl breadth; Wh = whorl height; U = 

umbilicus; c = costal dimension; ic = intercostal dimension. Figures in parentheses are dimensions 

as a percentage of the diameter. The suture terminology is that of Korn et al. (2003): E = external 

lobe; A = adventive lobe (= lateral lobe, L, of Kullmann and Wiedmann 1970); U = umbilical lobe; 

I = internal lobe. The systematics of Wright (1996) is followed here. 

 

4. Repositories of specimens 

BMNH: The Natural History Museum, London 

OUM: Oxford University Museum of Natural History. 

MNHN: Muséum national d’Histoire naturelle, Paris. 

 

5. Systematic palaeontology 

 

Order Ammonoidea Zittel, 1884 
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Suborder Phylloceratina Arkell, 1950 

Superfamily Phylloceratoidea Zittel, 1884 

Family Phylloceratidae Zittel, 1884 

Subfamily Phylloceratinae Zittel, 1884 

Genus Phylloceras Suess, 1866 

 

Type species: Ammonites heterophyllus J. Sowerby, 1820, p. 119, pl. 226, by monotypy. 

 

Subgenus Hypophylloceras Salfeld, 1924 

 

Type species: Phylloceras onoense Stanton, 1895, p. 74, by monotypy. 

 

Phylloceras (Hypophylloceras) masiaposensis (Collignon, 1956) 

Figs 6a-g 

1956 Hyporbulites masiaposensis Collignon, p. 18, pl. 1, fig. 7; text-fig. 3. 

2009 Hyporbulites masiaposensis Collignon, 1956; Klein et al., pp. 90, 92 (with full synonymy). 

2015 Phylloceras (Hypophylloceras) masiaposensis Collignon, 1956; Kennedy et al., p. 443, text-

figs 6, 16c,d. 
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Types: The holotype, by original designation (“grand exemplaire choisi comme type”: Collignon, 

1956, p. 18) is MNHN. F. R00438, the original of Collignon 1956, p. 18, pl. 1, fig.7, from the upper 

Turonian of Masiaposa, Belo-sur- Tsiribihina, Madagascar. There are several paratypes, from both 

the upper Turonian and lower Coniacian of Masiaposa, Beantaly, and Analabe. 

 

Material: Three specimens, OUM KY2410, 2411 and 2465. 

 

Dimensions: 

 D Wb Wh Wb:Wh U 

OUM KY2410 63.5 (100) 25.6 (40.3) 40.0 (63.0) 0.64 ~2.4(~3.8) 

 

Description: The present material comprises phragmocone fragments with whorl heights of 22.8 to 

40.6 mm, retaining recrystallized and limonitized shell. Coiling is very involute, the umbilicus 

minute. The umbilical wall is flat and outward-inclined, the umbilical shoulder narrowly rounded, 

producing a distinctive crater-like circumbilical pit. The whorl section is compressed, with a whorl 

breadth to height ratio of 0.65 in the smallest specimen (OUM KY2465) and 0.64 in the largest 

specimen (OUM KY2410). The inner and middle flanks are flattened and feebly convergent, the 

outer flanks feebly convex and convergent, the ventrolateral shoulders and venter broadly rounded. 

The inner flanks are smooth; delicate crowded lirae appear below mid-flank, and strengthen 

progressively across the flanks, ventrolateral shoulders and venter. They are feebly prorsiradate at 

mid-flank, flexing back on the outer flanks and ventrolateral shoulders to pass straight across the 

venter. The sutures are not seen. 
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Discussion: The crater-like circumbilical depression combined with lack of ornament on the 

innermost flanks distinguishes masiaposensis from all other species referred to the genus. 

 

Occurrence: Upper Turonian of the southern Corbières, Aude, France; upper Turonian and 

Coniacian of Madagascar; lower Coniacian of Tamil Nadu, south India. 

 

Genus Phyllopachyceras Spath, 1925a 

 

Type species: Ammonites infundibulum d’Orbigny, 1841, p. 131, pl. 39, figs 4, 5, by the original 

designation of Spath, 1925a, p. 101. 

 

Phyllopachyceras sp. 

Figs 5; 6K, L 

 

Material: A single specimen, OUM KY2274. 

 

Description: The specimen is a partially exfoliated phragmocone comprising a nucleus 19 mm in 

diameter and a 180º sector of the succeeding whorl with a maximum preserved whorl height of 25 

mm. Coiling is very involute, the umbilicus tiny, the umbilical shoulder broadly rounded, the whorl 

section compressed, the whorl breadth to height ratio 0.79, the flanks flattened and subparallel, the 

ventrolateral shoulders broadly rounded, the venter feebly convex. The internal mould is smooth; 
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the partially exfoliated shell has traces of transverse ornament on the venter. The suture (Fig. 5) is 

deeply and intricately subdivided, with large, narrow-stemmed E/A, and deep, bifid A, the folioles 

phylloid. 

 

Discussion: The suture line indicates the specimen to be a phylloceratid, the whorl section 

Phyllopachyceras; it is specifically indeterminate. 

 

Suborder Lytoceratina Hyatt, 1889 

Superfamily Tetragonitoidea Hyatt, 1900 

Family Tetragonitidae Hyatt, 1900 

Subfamily Tetragonitinae Hyatt, 1900 

Genus Tetragonites Kossmat, 1895 

 

Type species: Ammonites timotheanus Pictet, 1847, p. 295, pl. 2, fig. 6; pl. 3, figs 1, 2, by the 

original designation of Kossmat, 1895, p. 131 (35). 

 

Tetragonites epigonus (Kossmat, 1895) 

Fig. 6H-J, P-R 

 

1865 Ammonites Timotheanus Stoliczka (non Pictet), p. 146, pl. 73, fig. 5. 
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1895 Lytoceras (Tetragonites) epigonum Kossmat, p. 135 (39), pl. 17 (3), fig. 4. 

1968 Epigoniceras epigonum Kossmat; Sastry et al., p. 14, pl. 4, figs 3, 4. 

2009 Tetragonites epigonus (Kossmat, 1895); Klein et al., pp. 228, 232 (with full synonymy). 

 

Type: The lectotype, by the subsequent designation of Kennedy and Klinger, 1977, p. 166, is the 

original of Kossmat, 1895, p. 135 (39), pl. 17 (3), fig. 4, from the Trichinopoly Group of Varagur, 

Tamil Nadu. 

 

Material: Two specimens, OUM KY 2423- 4. 

 

Dimensions: 

 D Wb Wh Wb:Wh U 

OUM KY 2424 52.1 (100) 24.8 (47.6) 25.1 (48.2) 0.99 12.7 (24.4) 

 

Description: OUM KY2424 (Fig. 6H, I) is a 180º whorl sector with a maximum preserved diameter 

of 52.1 mm and a maximum preserved whorl height of 24.8 mm; OUM KY2423 (Fig. 6P-R) is a 

120º whorl sector with a maximum preserved whorl height of 36.6 mm. Both retain recrystallized 

shell. Coiling is involute, the deep umbilicus comprising around 24% of the diameter; 60% 

approximately of the previous whorl is covered. The umbilical wall is flattened and outward-

inclined, the umbilical shoulder quite narrowly rounded. The whorl section is as wide as high, the 

flanks very feebly convex, the outer flanks feebly convergent, the ventrolateral shoulders broadly 

rounded, the venter broad and feebly convex. The only ornament preserved is distant, delicate, 
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narrow collar ribs that precede narrow constrictions, concave across the umbilical wall and straight 

and prorsiradiate across the flanks; their course on ventrolateral shoulders and venter cannot be 

established, nor their frequency. 

 

Discussion: The present specimens differ in no significant respects from the lectotype (Kossmat, 

1895, p. 135 (39), pl. 17 (3), fig. 4). See Kennedy and Klinger (1977, p. 165 et seq.). 

 

Occurrence. The species ranges from Turonian to Campanian, with records from Tamil Nadu in 

south India, Madagascar, northern KwaZulu-Natal in South Africa, Angola, the Antarctic Peninsula, 

southern Patagonia, Chile, British Columbia, Japan, northern Spain, southern France, and Romania.   

 

Family Gaudryceratidae Spath, 1927 

Subfamily Gaudryceratinae Spath, 1927 

Genus and Subgenus Gaudryceras de Grossouvre, 1894 

 

Type species: Ammonites mitis Hauer, 1866, p. 305, pl. 2, figs 3, 4, by the subsequent designation 

of Boule et al., 1906, p. 183 (11). 

 

Gaudryceras (Gaudryceras) mite (Hauer, 1866) 

Figs 6M-O, S, T; 7A-G 
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1866 Ammonites mitis Hauer, p. 305, pl. 2, figs 3, 4. 

2009 Gaudryceras mite (Hauer, 1866); Klein et al., pp. 173, 184 (with synonymy). 

2017 Gaudryceras mite (Hauer, 1866); Summesberger et al., p. 15 (with additional synonymy). 

 

Type: The holotype, by monotypy, is no. 1866/01/3 in the collections of the Geological Survey of 

Austria, the original of Hauer, 1866, p. 305, pl. 2, figs 3, 4, and probably from the Upper Turonian 

Gosau Group of Strobl/Weissenbach, Austria. It was refigured by Kennedy and Summesberger 

(1979, pl. 1, figs 1-4) and Summesberger and Zorn (2012, pl. 4, fig. 4). 

 

Material: Eighteen specimens, OUM KY2275-2285; 2438-44. 

 

Description: The material consists of nuclei up to 38 mm in diameter and phragmocone fragments 

with whorl heights of up to 49 mm. Coiling is very evolute, serpenticone, the shallow umbilicus 

comprising up to 50% of the diameter in juveniles, the low umbilical wall convex. The whorl 

section varies from subcircular to slightly compressed in the nuclei, the flanks, ventrolateral 

shoulders and venter broadly rounded. Where recrystallized shell is preserved, ornament is of 

crowded lirae that arise at the umbilical seam. They are straight to very feebly concave on the 

umbilical wall, feebly concave on the umbilical shoulder, prorsiradiate and feebly flexuous on the 

flanks: convex on the inner flank and concave on the outer flank and ventrolateral shoulder, and 

pass across the venter in the feeblest of convexities. The lirae increase by bifurcation on the mid- 

and outer flank. Periodic widely spaced constrictions (Fig. 7D), are preceded by a stronger collar rib 

or ribs in some specimens, well seen in OUM KY2297. The largest fragment, OUM KY 2275 (Fig. 
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6M-O), has particularly well-preserved lirae, and the internal mould preserves the infilling of the 

large septal lobe (Fig. 6O).  

 

Discussion: See revisions in Kennedy and Summesberger (1979) and Summesberger and Kennedy 

(1996). The most important synonym of Gaudryceras mite is G. varagurense Kossmat, 1895 (p. 

122 (26), pl. 17 (3), fig. 9; pl. 18 (4), fig. 2), originally described from the Trichinopoly Group of 

Varagur. 

 

Occurrence: The species ranges from Turonian to lower Campanian. The geographic distribution 

extends from Austria to Poland, France, northern Spain, Romania, Eastern Cape Province and 

KwaZulu-Natal in South Africa, Madagascar, Tamil Nadu, Japan, Sakhalin, and California.  

 

Suborder Ammonitina Hyattt, 1889 

Superfamily Desmoceratoidea Zittel, 1895 

Family Desmoceratidae Zittel, 1895  

Subfamily Puzosiinae Spath, 1922 

 

Genus Mesopuzosia Matsumoto, 1954 

 

Type species: Mesopuzosia pacifica Matsumoto, 1954, p. 82, pl. 14, fig. 1; pl. 15, figs 1, 2; pl. 16, 

figs 1-3, by the original designation of Mastsumoto, 1954, p. 79. 
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Mesopuzosia gaudama (Forbes, 1846) 

Figs 8A-O 

1846 Ammonites Gaudama Forbes, p. 113, pl. 10, fig. 3. 

1991a Mesopuzosia gaudama (Forbes, 1846); Kennedy and Henderson, p. 891, text-figs 1.1-1.4 

(with synonymy). 

2011 Puzosia (Puzosia) gaudama (Forbes, 1846); Klein and Vašiček, pp. 66, 74 (with additional 

synonymy). 

2018 Mesopuzosia gaudama (Forbes, 1846); Walaszczyk et al., p. 672, text-figs 7, 8. 

 

Type: The holotype, by monotypy, is BMNH C51065, the original of Forbes, 1846, p. 113, pl. 10, 

fig. 3; it was refigured by Kennedy and Henderson, 1991a, text-fig. 1.1, 1.2. Forbes stated that the 

specimen was from Vridachellum (now Verdachellum) in Madras State, but it is probably from 

some other locality, as discussed by Blanford (1862, p. 146) and Sastry et al. (1968).  

 

Material: Seventy seven specimens, OUM KY2351-2409; 2460-2464.  

 

Dimensions: 

 D Wb Wh Wb:Wh U 

OUM KY2365 31.7 (100) 8.25 (26.0) 11.6 (36.6) 0.7 8.7 (27.4) 

OUM KY 2358 61.8 (100) 20.1 (32.5) 26.5 (42.9) 0.76 19.1 (30.9) 
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OUM KY 2460 63.5 (100) 21.1 (33.2) 29.2 (46.0) 0.72 19.9 (31.3) 

OUM KY2351 87.1 (1000 26.8 (30.8) 38.4 (44.1) 0.70 25.3 (29.0) 

 

 

Description: Specimens are preserved as both internal moulds and with recrystallized, sometimes 

limonitized shell material. Coiling is moderately evolute, with around 50-55% of the previous whorl 

covered. The shallow umbilicus comprises around 30% of the diameter, the low umbilical wall 

convex, the umbilical shoulder broadly rounded. The whorl section is compressed oval, with 

measured whorl breadth to height ratios of between 0.70 and 0.76, the greatest breadth below mid-

flank. The inner flanks are feebly convex, the outer flanks flattened, the ventrolateral shoulders 

broadly rounded, the venter very feebly convex. The most striking feature of internal moulds is the 

widely separated constrictions 60º (Fig. 8A) to 90º (Fig 8I) apart. They are narrow, straight and 

prorsiradiate on the inner to mid-flank, sweeping forwards and concave on the outer flank, 

projecting forwards on the ventrolateral shoulder, and crossing the venter in a feebly acute chevron 

with a rounded apex. The inner flanks are near-smooth; delicate ribs that parallel the constrictions 

are conspicuous on the outer flank, ventrolateral shoulders and venter; they number between an 

estimated 23-24 in individuals with the most widely separated constrictions (Fig. 8A), and as few as 

10 in those with more closely spaced constrictions (Fig. 7I). Where replaced shell is preserved (Fig. 

8C-F), the ribs are much more conspicuous, the constrictions less so, and associated with a 

strengthened collar rib (Fig. 8C). There are two body chamber fragments, OUM KY2352 and 2355 

(Fig. 8J, K, L, O), with a maximum preserved whorl height of 48 mm in OUM KY 2355 (Fig. 8J-

L). The constrictions are succeeded by a strong collar rib, the other ribs strong on outer flanks, 

ventrolateral shoulders and venter, crossing the latter in a broad convexity. The suture is deeply and 

intricately subdivided, with trifid E/A and a retracted suspensive lobe. 
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Discussion: The present material is interpreted as a single variable species, variation expressed in 

the frequency of constrictions, and the number of ribs between successive constrictions. The 

holotype is a pathological individual, as is indicated by the asymmetry of the ventral ribbing 

(Kennedy and Henderson, 1991a, text-fig. 1.2), the ribbing out of phase on the two flanks. In spite 

of this, the flank ornament of the least-deformed side corresponds to that of the larger of the present 

specimens. 

 

Occurrence: Lower Coniacian of Tamil Nadu; upper Turonian and Coniacian of Madagascar. 

 

Genus Damesites Matsumoto, 1942 

 

Type species: Desmoceras damesi Jimbo, 1894, p. 172, pl. 1, figs 2, 3; ICZN Opinion 555, 1959. 

 

Damesites sugata (Forbes, 1846) 

Fig. 9A-I 

1846 Ammonites Sugata Forbes, p. 113, pl. 10, figs 2a-c. 

1864 Ammonites sugata Forbes; Stoliczka, p. 60, pl. 32, figs 4-6; pl. 33, figs 1, 2. 

1898 Desmoceras sugata Forbes; Kossmat, p. 111 (176), pl. 18 (24), fig. 11; pl. 19 (25), fig.1). 

1989 Damesites sugata (Forbes, 1846); Haggart, p. 195, pl. 8.4, figs 14-23 (with additional 

synonymy). 

1991b Damesites sugata (Forbes, 1846); Kennedy and Henderson, p. 471, text-figs 1, 2. 
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2013 Damesites sugata (Forbes, 1846); Kennedy and Klinger, p. 44, text-figs 7a-j (with additional 

synonymy). 

2018 Damesites sugata (Forbes, 1846); Walaszczyk et al., p. 672, text-figs 9a, b, f. 

 

Types: The lectotype, designated by Spath (1921, p. 47) is BMN C22647, the original of Forbes, 

1846, pl. 10, figs 2a-c, refigured by Kennedy and Henderson 1991b, text-fig. 1a, b and Kennedy 

and Klinger, 2013, text-fig. 7D, E) There are three paralectotypes, BMNH C22675 (of which 

BMNH C3561a is a further fragment) and BMNH 24196a, b, while BMNH C3561b may be a 

further paralectotype. The type material is said to be from Vridachellum (now Verdachellum), 

Madras State, south India, but may be from some other locality as discussed by Blanford (1862, p. 

146). 

 

Material: Ninety eight specimens, OUM KY 2218-2269, 2270 (collective of 10 specimens); 2271 

(collective of 6 specimens); 2272 (collective of 10 specimens); 2466-2472. 

Dimensions:  

 D Wb Wh Wb:Wh U 

OUM KY2471 25.7 (100) 12.1 (47.1) 14.5(56.4) 0.83 - (-) 

OUM KY 2470 33.4 (100) 13.9 (41.6) 18.6 (55.7) 0.74 3.22 (9.6) 

OUM KY2469 37.1 (100) 15.5 (41.8) 21.4 (57.7) 0.72 3.8 (10.2) 

OUM KY2218 59.2 (100) 27.4 (46.3) 35.0 (59.1) 0.78 7.4 (12.5) 

 

Description: All of the specimens are phragmocones that range up to just over 59 mm in diameter, 

and retain worn, recrystallized shell. Coiling is very involute, the tiny, deep umbilicus comprising 
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up to 12% of the diameter, the umbilical wall feebly convex, the umbilical shoulder quite narrowly 

rounded. The whorl section is compressed, with flattened inner flanks, feebly convex outer flanks 

and ventrolateral shoulders and a feebly convex venter with a well-developed blunt siphonal keel 

where shell is preserved, but weaker on internal moulds. The worn surface of the shell is smooth. 

The sutures are not seen.  

 

Discussion: See Haggart (1989, p. 195), and Kennedy and Klinger (2013, p.45), who review 

differences from other species referred to the genus. 

 

Occurrence: Coniacian to Campanian,Tamil Nadu in south India, Madagascar, Eastern Cape 

Province of South Africa, Angola, south-eastern France, Austria?, British Columbia, Canada, and 

Washington State and California in the USA. 

 

Family Kossmaticeratidae Spath, 1922 

Subfamily Kossmaticeratinae Spath, 1922 

Genus and subgenus Kossmaticeras de Grossouvre, 1901 

 

Type species: Ammonites theobaldianus Stoliczka, 1866, p. 161, pl. 87, figs 1-3, by the subsequent 

designation of Diener, 1925, p. 96. 

 

Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka, 1865) 
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Figs 9M, N; 10K-S 

1865 Ammonites Theobaldianus Stoliczka, p. 161, pl. 78, figs 2, 3.  

1897 Holcodiscus Theobaldianus Kossmat, p. 35 (142); typische Form, p. 36 (143); pl. 7 (18), fig. 

5; pl. 8 (19), fig. 1; Varietät; non grobberipte Varietat p. 36 (143); Varietät mit einfach nach 

vorwärts geneigten Einschnürungen p. 36 (143), pl. 7 (18), fig. 4. 

non 1907 Holcodiscus Theobaldianus (Stoliczka); Paulke, p. 220, pl.16 ( 7), fig. 1. 

1907 Holcodiscus Theobaldianus Stoliczka; Boule et al., p.6 (26), pl. 20 (7), fig. 2. 

1907 Holcodiscus Theobaldianus Stoliczka, variété; Boule et al., p. 6 (26), pl. 20 (7), fig. 3. 

1954 Kossmaticras Theobaldi Stoliczka; Collignon, p. 16, pl. 1, fig.2. 

1954 Kossmaticeras Theobaldi var. crassicostata Collignon, p. 17, pl.1, fig. 3; pl. 2, fig. 1. 

1955a Kossmaticeras Theobaldi Stoliczka; Collignon, p. 20, pl. 1, fig. 2. 

1955a Kossmaticeras Theobaldi var. crassicostata Collignon, p. 21, pl.1, fig. 3; pl. 2, fig. 1. 

1955 Kossmaticeras theobaldianum paucicostatum Matsumoto, p. 147, pl. 9, figs 1, 2. 

non 1956 Kossmaticeras theobaldianum (Stoliczka); Cecioni, pl. 1, fig. 6 (=Kossmaticeras 

(Kossmaticeras?) fasciculatum Macellari, 1998, p. 893. text-fig. 4.1) 

1957 Kossmaticeras theobaldianum (Stoliczka); Wright, p. L374, text-fig. 373.5a-c.  

1965a Kossmaticeras theobaldi Stol. var. crassicostata Collignon; Collignon, p. 24, pl. 423, fig. 

1756; pl.174, fig. 1757. 

1985 Kossmaticeras (Kossmaticeras) theobaldianum theobaldianum (Stoliczka, 1865); Kennedy 

and Klinger, p. 170, text-figs 2a-e. 

1991a Kossmaticeras theobaldianum (Stoliczka, 1865); Matsumoto, p. 6, text-fig. 3a.  
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1991b Kossmaticeras theobaldianum (Stoliczka, 1865); Matsumoto, p. 98, pl. 24, fig. 1. 

1996 Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka); Wright, p. 92, text-fig. 70.1a-c. 

2004 Kossmaticeras theobaldianum crassicostatum Collignon, 1954; Walaszczyk et al., p. 545; 

text-fig. 7Ea, Eb. 

2018 Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka, 1865); Walaszczyk et al., p. 675, 

text-fig. 1c.   

 

Type: Previous authors have regarded the original of Stoliczka, 1865, pl. 78, fig. 2, as the typical 

form of a variable theobaldianum (for example Kossmat, 1897, p. 36 (143)), but we have not noted 

a formal lectotype designation. Accordingly, the original of Stoliczka’s pl. 78, fig. 2 is here 

designated lectotype. The original is in the collections of the Geological Survey of India. The 

original of Stoliczka’s pl. 78, fig. 1 (refigured by Kossmat, 1897, pl. 7 (18), fig. 2), is the lectotype 

of Kossmaticeras (K.) recurrens (Kossmat, 1897) (p. 37 (141) by the subsequent designation of 

Matsumoto, 1991, p. 98. All of these specimens are from the neighbourhood of Anaipady.  

 

Material: Thirty specimens, OUM KY2291, 2293, 2298-2304, 2306-7, 2309-13, 2321-4, 2335, 

2337, 2339, 2345-50, 2445.  

 

Description: OUM KY2315 is the largest specimen in the present collection (Fig. 9M, N); it is a 

120º whorl sector of two whorls of phragmocone with a maximum preserved costal whorl height of 

38 mm, the costal whorl section 0.9, the flanks feebly convex, the inner and middle flanks 

subparallel, the outer flanks converging to broadly rounded ventrolateral shoulders and a feebly 

convex venter. Ten ribs arise at the umbilical seam. Two strengthen into well-developed bullae, and 
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are the adapertural collar rib to well-developed constrictions. They are prorsiradiate, straight on the 

inner flank, and bifurcate on the mid- to outer flank, sweeping forwards and very feebly concave on 

the ventrolateral shoulders and pass straight across the venter. There are eight ribs that arise at the 

umbilical seam between successive bullate collar ribs; they are near-straight and prorsiradiate, 

strengthening progressively across the flanks. Additional ribs intercalate or bifurcate, to give a total 

of fifteen ribs at the ventrolateral shoulder between successive collar-ribs. 

 Also assigned to Kossmaticeras (K.) theobaldianum are numerous more densely ribbed 

fragments (Fig. 10K-S) with whorl heights of up to 30 mm (OUM KY2302); OUM KY2303 is 

typical (Fig. 10Q-S). This 120o whorl fragment retains recrystallized shell, and has a maximum 

preserved costal whorl height of 21.4 mm, the costal whorl breadth and height equal. Nineteen ribs 

arise at the umbilical seam of the fragment, and are narrow, sharp, straight and prorsiradiate across 

the inner and middle flanks, very feebly concave on the ventrolateral shoulders, and near-straight 

across the venter. There is one well-developed constriction; it is preceded by a slightly stronger 

collar rib that branches four times, with a single unbranched adapertural collar rib. The ribs between 

the constrictions increase by intercalation and occasional branching to give a total of 34 at the 

ventrolateral shoulder.  

 The sutures are not seen. 

 

Discussion: The difference in rib density between the two variants is striking, and matches that 

between individuals assigned to the species by subsequent workers. The sparcicostate variants (Fig. 

9M-N) correspond to the lectotype. The densicostate variants (Fig. 10K-S) correspond, in this 

respect, to Kossmat’s variety of theobaldianum (Varietät mit einfach nach vorwärts geneigten 

Einschnürungen [variety with simple forward directed (inclined) constrictions], p. 36 (143), pl. 7 

(18), fig. 4). This figure was reproduced by Basse (1952, pl. 17, fig. 7) and Wright (1957, text-fig. 

373, 5a-c ; 1996, text-fig 70. 1a-c). Interestingly, one of the present specimens (OUM KY2303: Fig. 
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10Q-S) has the same multiple branching adapical collar rib to the constriction as does the lectotype. 

See Kennedy and Klinger (1985, p. 172) for further discussion. 

 

Occurrence: Lower Coniacian, Tamil Nadu, Madagascar, KwaZulu-Natal in South Africa, and 

Japan. 

 

Kossmaticeras (Kossmaticeras) recurrens Kossmat, 1897 

Fig. 10A-J 

 

1865 Ammonites Theobaldianus Stoliczka, p. 161 (pars), pl. 78, fig. 1.  

1897 Holcodiscus recurrens Kossmat, p. 37 (144), pl. 7 (18), figs 2, 3. 

1925 Kossmaticeras recurrens Kossmat; Diener, p. 99. 

1954 Kossmaticeras recurrens Kossmat; Collignon, p. 43. 

1956 Kossmaticeras recurrens Kossmat; Collignon, p. 41. 

1965b Kossmaticeras recurrens (Kossmat); Collignon, p.10, pl. 380, fig. 1642. 

1991a Kossmaticeras recurrens (Kossmat, 1897); Matsumoto, p.16. 

1991b Kossmaticeras recurrens (Kossmat, 1897); Matsumoto, p. 98. 
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Types: The lectotype, by the subsequent designation of Matsumoto (1991b, p. 98)  is the original of 

Kossmat, 1897, p. 37 (144), pl. 7 (18), fig. 2 (=Stoliczka, 1865, pl. 78, fig. 1), housed in the 

collections of the Geological Survey of India; it is from the environs of Anaipandy. 

 

Material: Ten specimens, OUM KY2289-90, 2294, 2296-7, 2314, 2336, 2338, 2247-8.  

 

Dimensions:  

 

 D Wb Wh Wb:Wh U 

OUM KY2296 51.1 (100) 19.4 (38.0) 23.5 (46.00 0.83 18.0 (35.2) 

OUM KY2289 56.8 (100) 18.9 (33.3) 23.9 (24.0) 0.8 17.9 (31.5) 

 

Description: Specimens range up to 57 mm in diameter. The best-preserved , OUM KY2289, a 

phragmocone 57 mm in diameter (Fig. 10F-H), retains recrystallized shell, with indications of the 

former presence of a further 180o whorl sector. Coiling is moderately evolute, with 45% of the 

previous whorl covered, the shallow umbilicus comprising 32% of the diameter, the umbilical wall 

low and flattened, the umbilical shoulder quite broadly rounded. The whorl section is compressed, 

the whorl breadth to height ratio 0.8, the subparallel flanks very feebly convex, the ventrolateral 

shoulders broadly rounded, the venter very feebly convex. Ornament is of crowded, sharp, narrow, 

wiry ribs. An estimated 40 arise at the umbilical seam, and 90 at the umbilical shoulder. They are 

either single at the umbilical shoulder or bifurcate, increasing by bifurcation or intercalation on the 

flanks. They are straight and prorsiradiate on the inner and middle flanks, feebly concave on the 

outer flanks and ventrolateral shoulders, and cross the venter in a shallow convexity. Constrictions, 

feebly expressed on the surface of the replaced shell (Fig. 10C) are flanked by a branching adapical 
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and single adapertural collar rib. Other specimens assigned to the species are both more finely (Fig. 

10A, B), and more coarsely (Fig. 10D, E) ribbed. The sutures are not seen. 

 

Discussion: Specimens assigned to recurrens are distinguished from densely ribbed variants of K. 

(K.) theobaldianum on the basis of their higher whorls, finer ribs and less prominent constrictions; 

the differences are slight. 

 

Occurrence: Lower Coniacian of Tamil Nadu. Also recorded from the upper Turonian of 

Madagascar.  

 

Kossmaticeras (Kossmaticeras) jonesi Collignon, 1965 

Fig. 9J-L 

 

1965a Kossmaticeras jonesi Collignon, p. 29, pl. 426, figs 1764-1765. 

1985 Kossmaticeras jonesi Collignon, 1965; Kennedy and Klinger, p. 186, text-figs 6d, e; 12c, d. 

 

Type: The holotype, by original designation is the original of Collignon, 1965a, pl. 426, fig. 1464, 

from the lower Coniacian of Collignon’s gisement 745, Ankinatsy-Souromaranaia (Belo sur 

Tsiribihina) section, Madagascar, housed in the collections of the Université de Bourgogne, Dijon. 

 

Material: OUM KY2359. 
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Dimensions: 

 D Wb Wh Wb;Wh U 

OUM KY2359 57.7 (100) 16.8 (29.1) 20.9 (36.2) 0.8 21.2 (36.7) 

 

Description: The specimen is a worn internal mould of a phragmocone, preserved in buff-coloured 

limestone. Coiling is moderately evolute, the shallow umbilicus comprising 36.7% of the diameter, 

the umbilical wall low and concave, the umbilical shoulder quite narrowly rounded as a result. The 

whorl section is compressed, with a whorl breadth to height ratio of 0.8, the flanks feebly convex, 

the maximum whorl breadth below mid-flank, the ventrolateral shoulders broadly rounded, the 

venter feebly convex. The inner flanks are worn, but there are indications of blunt, narrow, 

prorsiradiate primary ribs arising at the umbilical shoulder, the ribs straight and prorsiradiate on the 

flanks, feebly concave on the ventrolateral shoulders, and crossing the venter near- transverse. 

There are 30 ribs at the ventrolateral shoulder of the180 º sector of the outer whorl of the fragment, 

and three well-developed constrictions per half whorl. They are straight and prorsiradiate on the 

inner flank, markedly concave and prorsiradiate on the outer flank and ventrolateral shoulder, and 

cross the venter in a marked convexity. The constrictions are flanked by an adapical collar-rib that 

bifurcates on the outer flank, the adapical branch paralleling the other ribs, the adapertural 

paralleling the constriction : discordant and markedy prorsiradiate on the outer flank and 

ventrolateral shoulder. The sutures are too imperfectly preserved for description. 

 

Discussion: The specimen is assigned to Kossmaticeras (K.) jonesi on the basis of the whorl 

section, density and strength of ribbing, together with the form of the constrictions and bifurcation 

of the adapical collar rib.  



25 
 

 

Occurrence: Lower Coniacian of Madagascar and Tamil Nadu. 

 

Family Pachydiscidae Spath, 1922 

Genus Menabonites Houša, 1967 

 

Type species: Pachydiscus Anapadensis Kossmat, 1898, p. 90 (155), pl. 14 (20), fig. 2, by the 

original designation of Houša, 1967, p. 41. 

 

Menabonites anapadensis (Kossmat, 1898) 

Fig. 11A-G 

 

1865 Ammonites peramplus Stoliczka, p. 130, pl. 65, figs 1, 2. 

1898 Pachydiscus Anapadensis Kossmat, p. 90 (155), pl. 14 (20), fig. 2. 

1925 Pachydiscus anapadensis Kossmat; Diener, p. 105. 

1952 Lewesiceras anapadense Kossmat; Collignon, pp. 21, 84.  

1955b Lewesiceras anapadense Kossmat; Collignon, pp. 24, 77.  

1967 Menabonites anapadensis (Kossmat, 1898); Houša, p. 41. 

1996 Menabonites anapadensis (Kossmat); Wright, p. 101, text-fig. 79.2. 

 

Types: When introducing the present species Kossmat referred to material cited and figured by 

Stoliczka as Ammonites peramplus (1865, p. 130, pl. 65, figs 1, 2), a total of 14 specimens in the 

Collections of the Geological Survey of India, from north-west of Anaipady, and figured the suture 

of one of them (1898, pl. 14 (20), fig. 2); all rank as syntypes. The original of Stoliczka, 1865, pl. 

65, fig. 1 is here designated lectotype. Stoliczka’s original figures of the lectotype were reproduced 

by Wright (1996, text-fig. 79.2).  

 

Material: Three specimens, OUM KY2419-21. 
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Description: The three phragmocone fragments retain recrystallized shell, and have whorl heights 

of 18-27 mm. Coiling is moderately involute, the umbilicus deep, with a feebly convex umbilical 

wall and broadly rounded umbilical shoulder. The whorl section is depressed reniform, with the 

greatest breadth just outside the umbilical shoulder. The whorl breadth to height ratio is 1.2. Widely 

separated primary ribs, three in the 120º whorl sector of OUM KY2419 (Fig. 11A-C) arise at the 

umbilical seam, and strengthen across the umbilical wall, developing into strong, sharp umbilical 

bullae. These give rise to a strong, straight, prorsiradiate rib that links to a strong ventrolateral bulla, 

from which a rib or a pair of ribs project forwards and cross the venter in a broad convexity. 

Successive primary ribs are separated by much weaker intercalated ribs that arise on the inner flank, 

lack an umbilical tubercle, with some but not all developing a small ventrolateral bulla. The ventral 

development parallels that of the primary ribs. The exact number cannot be established because of 

poor preservation. The sutures are not seen. 

 

Discussion: Poor though the preservation is, these fragments show the same basic rib pattern as the 

lectotype. Of other species referred to Menabonites, Ammonites prosperianus d’Orbigny, 1841) (p. 

335, pl. 100, figs 3, 4) is a chimaera, d’Orbigny’s figure based on the whorl proportions of a 

Lewesiceras and the ornament of a Hyphantoceras (Kennedy and Cooper, 1977; Kennedy and 

Juignet, in Gauthier, 2006, p. 123). Menabonites masiaposensis (Collignon, 1952) (p. 17, pl. 1, fig. 

1; 1955, p. 21, pl. 1, fig. 1) is a close ally, differing principally in the enormous size of the umbilical 

tubercles. Menabonites beantalyensis (Collignon, 1952) (p. 19, pl. 1, figs 2, 3; pl. 2, figs 1, 2; 1955, 

p. 22, pl. 1, figs 2, 3; pl. 2, figs 1,2) has constrictions on the early whorls, the ribs arising in groups 

from umbilical bullae, the primary and intercalated ribs of near-equal strength, rather than markedly 

differentiated, and lacks ventrolateral tubercles. The umbilical bullae become very strong on the 

outer whorl. Menabonites sornayi (Collignon, 1952) (p. 24, pl. 2, fig. 4; 1955, p. 26, pl. 2, fig. 4) 

has massive, very depressed whorls, widely separated ribs with smooth or near-smooth interspaces, 

and lacks ventrolateral tubercles.  
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Occurrence: Lower Coniacian of Tamil Nadu. 

 

Genus Lewesiceras Spath, 1939 

Type species: Ammonites peramplus Mantell, 1822, p. 200, by the original designation of Spath, 

1939, p. 296. 

 

Lewesiceras sp. juv. 

Fig. 7H-J 

 

Material: Six specimens, OUM KY2426-29, 2436, 2437. 

 

Description: Phragmocone fragments have whorl heights of up to 19 mm; the most complete is an 

approximately 90º whorl sector (Fig. 7I, J). The whorl section is very depressed reniform in 

intercostal section. The costal whorl breadth to ratio is 1.5 to 1.6. The umbilical wall is flattened 

and outward-inclined. There are no flanks. The venter is very broad, and evenly rounded. The best 

preserved fragments have massive umbilical bullae that give rise to pairs of coarse ribs that are 

initially prorsiradiate and concave, then sweeping forwards and crossing the venter in a broad 

convexity. The interspace between the pairs of ribs in strengthened into a prominent constriction. 

There are three or four weaker long intercalated ribs between successive bullae. The poorly 

preserved sutures are deeply incised, with narrow-stemmed saddles and a deep, trifid E/A. 

 

Discussion: Of described species, the closest comparisons are with Lewesiceras vaju (Stoliczka, 

1865) (p. 132, pl. 65, fig. 3), the original of Stoliczka’s figured specimen refigured by Kossmat (pl. 

14 (20), fig. 4). This syntype is much larger than the present fragments, and such as is visible of the 
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inner whorls has slightly weaker bullae, while the outer whorls have a compressed section. They 

may be conspecific, but definitive evidence is lacking. 

 

Occurrence: Lower Coniacian, Tamil Nadu. 

 
Superfamily Hoplitoidea H. Douvillé, 1890 

Family Placenticeratidae Hyatt, 1900 

Genus Placenticeras Meek, 1876 

 

Type species: Ammonites placenta DeKay, 1828 (p. 278), by the original designation of Meek, 

1876, p. 46. 

 

Placenticeras sp., cf. kaffrarium Etheridge, 1904 

Fig. 11H-K 

Compare:  

1904 Placenticeras kaffrarium Etheridge, p. 89, pl. 3, fig. 16. 

1989 Placenticeras kaffrarium Etheridge, 1904; Klinger and Kennedy, p. 268, text-figs 9-14a, 19-

20, 22-99. 

2018 Placenticeras kaffrarium Etheridge, 1904; Walaszczyk et al., p. 679, text-figs 12-14. 

 

Material: Four specimens, OUM KY2415-8. 
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Description: The material comprises crushed phragmocone fragments with whorl heights of up to 

47 mm. Coiling is very involute, the small umbilicus shallow, with a flattened, outwards-inclined 

umbilical wall and narrowly rounded umbilical shoulder. The whorl section is very compressed, the 

whorl breadth to height ratio 0.45, the greatest breadth at the umbilical shoulder. The flanks are 

flattened and convergent. The ventrolateral shoulders sharp, the venter feebly concave between. 

Ornament is restricted to long, low clavi, perched on the ventrolateral shoulder, and alternating in 

position on either side of the venter. The sutures are not seen. 

 

Discussion: Slight as the material is, it corresponds well with the compressed variants of the highly 

variable Placenticeras kaffrarium: Placenticeras umkwelanense Etheridge, 1904 (p.89, pl. 3, figs 

17-20; see Klinger and Kennedy 1989, text-fig. 20a-c etc.). 

 

Occurrence: As for material. Placenticeras kaffrarium ranges from upper Turonian (Madagascar) 

to middle Coniacian (northern KwaZulu-Natal in South Africa), with additional records from the 

Bagh Beds of central India, the Alphard Group off Cape Province, South Africa, Angola, and, 

possibly, Namibia and south-eastern Algeria.  

 

Suborder Ancyloceratina Wiedmann, 1966 

Superfamily Turrilitoidea Gill, 1871 

Family Diplomoceratidae Spath, 1926 

Subfamily Diplomoceratinae Spath, 1926 
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Genus Glyptoxoceras Spath, 1925b 

 

Type species: Hamites rugatus Forbes, 1846, p. 117, pl. 11, fig. 2, by the original designation of 

Spath, 1925, p. 30. 

 

Glyptoxoceras sp. 

Text-fig. 12C, D 

 

Material: OUM KY2286. 

 

Description: The specimen is a 34 mm long fragment from the adapical end of the body chamber, 

preserving the adaperturalmost septal face at the adapical end. The maximum preserved whorl 

height is 22 mm. The whorl section is compressed ovoid, the dorsum more narrowly rounded than 

the venter, the costal whorl breadth to height ratio 0.7 approximately (preservation is defective).The 

rib index is 11, the ribs effaced and feebly concave across the dorsum, strengthening across the 

dorsolateral margin, equal, straight and prorsiradiate across the flanks, strengthening across the 

ventrolateral shoulders and passing straight across the venter. 

 

Discussion: The simple ornament, lack of flared ribs and constrictions indicate Glyptoxoceras, a 

genus not previously recorded from the Coniacian of south India, and one of the earliest records of 

the genus. 
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Occurrence: Lower Coniacian, Tamil Nadu.  

 

Genus Scalarites Wright and Matsumoto, 1954 

 

Type species: Helicoceras scalare Yabe, 1904, p. 9, pl. 3, figs 2, 3, by the original designation of 

Wright and Matsumoto, 1954, p. 115. 

 

Scalarites sp. 

Fig. 12A, B 

 

Material: OUM KY2422. 

 

Description: The specimen is a 33 mm long phragmocone fragment retaining recrystallized shell. 

The maximum preserved whorl height is 25.7 mm; the whorl breadth to height ratio 0.8, the whorl 

section oval, the dorsum more narrowly rounded than the venter. The rib index is 10. The ribs are 

narrow, crowded, transverse on the dorsum, strengthening across the dorsolateral margin, straight 

and feebly prorsiradiate on the flanks, and passing straight across the venter. There are two 

constrictions on the fragment, the adapertural flanking rib strengthened on the ventrolatral shoulders 

and venter, giving a distinctive appearance to the ventral view (Fig. 12B). The sutures are not seen. 
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Discussion: Slight as the material is, the combination of simple, even ribbing and periodic 

constrictions with flanking adapertural collar rib indicate Scalarites. The closest comparison is with 

Scalarites turoniense (Schlüter, 1872) (p. 103, pl. 32, figs 4-5; see Kaplan and Kennedy, 1994, p. 

58, pl. 37, figs 1, 5-6; pl. 39, figs 1, 2, 4, 9; Wiese, 2000, p. 414, pl. 3, figs 1,2, 4-8, 10, 11) known 

from the lower Coniacian of Germany, the Czech Republic, and Kazakhstan. The genus has not 

been previously recorded from south India. 

 

Occurrence: Lower Turonian, Tamil Nadu. 

 

5. Conclusions: composition and age of thePilimisai fauna. 

5.1. Composition 

The generic/subgeneric composition of the 285 ammonites in the Pilmisai fauna is as follows: 

Phylloceras (Hypophylloceras): 6 (2%) 

Phyllopachyceras: 1 (0.3%)  

Tetragonites: 2 (0.7%) 

Gaudryceras (Gaudryceras): 18 (6.3%) 

Mesopuzosia: 77 (27%) 

Damesites: 98 (34%) 

Kossmaticeras (Kossmaticeras): 68 (24%) 

Menabonites: 4 (1.4%) 

Lewesiceras: 6 (2.1%) 

Placenticeras: 4 (1.4%) 

Glyptoxoceras sp.: 1 (0.3%) 

Scalarites sp.: 1 (0.3%) 
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What is unique to the assemblage is the dominance of Desmoceratoidea (88.5%): we know of 

no other mid-Cretaceous ammonite assemblage that approaches this composition.  

 

5.2. Age 

The Pilimisai fauna corresponds to the zone of Kossmaticeras theobaldianum of authors (see 

below) in its various manifestations; the age is discussed here in terms of the substage and zonal 

sequences developed in Western Europe (Fig. 13). The discussion is complicated by the fact that 

there is no agreed Global boundary Stratotype Section and Point for the base of the Coniacian 

Stage. The recommendation of the Second International Symposium on Cretaceous Stage 

Boundaries (Kauffman et al., 1996) was the first occurrence of the inoceramid bivalve 

Cremnoceramus rotundatus (sensu Tröger, 1967, non Fiege, 1930), which is a junior synonym of 

Cremnoceramus deformis erectus (Meek, 1877). A specimen of Forresteria (Harleites) 

petrocoriensis (Coquand, 1859), index species of the lowest Coniacian ammonite zone was 

described from the upper Turonian Mytiloides scupini Zone in the Vistula valley (Poland) (Kennedy 

and Walaszczyk , 2004), 3.1 m below the first occurrence of Cremnoceramus deformis erectus. On 

this basis the proposed inoceramid-defined base of the stage lies within the petrocoriensis Zone 

(Fig. 13), and there is no ammonite marker for the base of the stage (see Walaszczyk and Cobban, 

2000, p. 4 for further discussion). 

Ayyasami and Rao (1984) recognised successive zones of Romaniceras ornatissimum, 

Lewesiceras anapadense and Kossmaticeras theobaldianum in the Trichinopoly Group; Phansalkar 

(1983, p. 180) had already recorded ornatissimum from the basal Trichinopoly Group, and 

Ayyasami and Rao (1980a, b; 1984, p. 225) recorded it from the basal shell limestones of the 

Group.  This species is well-dated in Western Europe, where it occurs in the middle of the middle 

Turonian Collignoniceras woollgari Zone (Fig.13). Romaniceras (R.) deverianum (d’Orbigny, 
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1841) was also recorded from the basal Trichinopoly Group by Phansalkar (1983, p. 178); this is a 

lower upper Turonian species.  

 The presence of Peroniceras (Peroniceras) dravidicum (Kossmat, 1895) (p. 190 (94), pl. 22 

(9), fig. 3, = Ammonites sub-tricarinatus d’Orbigny of Stoliczka, 1865, p. 54, pl. 31, fig. 3; see 

synonymy in Klinger and Kennedy, 1984, p. 170, text-figs 29-42 (with full synonymy)) in the upper 

part of the Trichinopoly Group (Ayyasami and Rao, 1984) permits a correlation with the middle 

Coniacian Peroniceras tridorsatum Zone of the European sequence (Fig. 13; Kennedy, 1984, p. 26). 

Ayyasami and Rao (1980) recognized a dravidica Zone overlying a Kossmaticeras theobaldianum 

Zone at the top of the Trichinopoly Group, and indicated that Peroniceras (P.) dravidicum co-

occurred with Kossmaticeras theobaldianum, suggesting, in 1984 (p. 227) that there should rather 

be an upper, dravidicum Subzone of the theobaldianum Zone. On this basis their theobaldianum 

Zone spans the lower/middle Coniacian boundary. 

 Further evidence for the age of the present fauna, which lacks Peroniceras, and is thus lower 

Coniacian, comes from the sequence in Madagscar. Collignon (1965a) recognized the following 

zonal sequence: 

Coniacien supérieur, zone à Prionocycloceras guyabanum et Gauthiericeras margae 

Coniacien moyen; zone à Kossmaticeras theobaldi et Barroisiceras onilahyense  

Coniacien inférieur: zone à Peroniceras dravidicum 

This zonal sequence is clearly anomalous compared to those recognized elsewhere, and this was 

clearly demonstrated by the detailed study of the Manasoa section on the Onilahy River in south-

west Madagascar by Walaszczyk et al. (2004), where Collignon’s zone à Kossmaticeras theobaldi 

et Barroisiceras onilahyense was shown to be possibly uppermost Turonian and lower Coniacian, 

rather than middle Coniacian. A critical species for dating the Pilimisi fauna is the bivalve 

Tethyoceramus madagascariensis Heinz, 1933 (OUM KY2435: identified by Professor I. 
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Walaszczyk, Warsaw) from the Pilimisai section This is the index species of the lowest Coniacian 

inoceramid zone recognized in the Onilahy River section where it first appears in the upper part of 

the range of Barroisiceras onilahyense. The Pilimisai fauna is thus lower Coniacian, the absence of 

Peroniceras from a collection of over 280 ammonites indicating that it corresponds to the lower 

part of the overall range of the index species in the upper part of the Anaipadi Formation.     
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Explanation of figures 

 

Fig. 1: A, simplified geological map of the Cauvery Basin. B, simplified geological map of a part of 

the Puducherry Sub-Basin; the Pilimisai. Section lies 7.5 km west of Ariyalur.  

 

Fig. 2: Lithostratigraphic subdivisions of the Cretaceous succession in the Cauvery Basin. 
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Fig. 3: Detailed locality map showing the position of the Pilimisai section. 

 

Fig. 4: The section in the Anapadi Formation north-east of Pilimisai.  
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Fig. 5: Partial external suture of Phyllopachyceras sp., OUM KY2274. 

 

Fig. 6: A-G, Phylloceras (Hypophylloceras) masiaposensis (Collignon, 1956): A-C, OUM 

KY2410; D, E, OUM KY2411; F, G, OUM KY2465. H-J, P-R: Tetragonites epigonus Kossmat, 
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1895: H-J, OUM KY2424; P-R, OUM KY2423. K, L: Phyllopachyceras sp.: OUM KY2247. M-O, 

S, T: Gaudryceras (Gaudryceras) mite (Hauer, 1866): M-O, OUM KY2275; S, T, OUM KY2441.  

 

Fig. 7: A-G, Gaudryceras (Gaudryceras) mite (Hauer, 1866); A-C, OUM KY2283; D, E: OUM 

KY2281; F, G: OUM KY2444. H-J, Lewesiceras sp. H, OUM KY2426; I, J: OUM KY 2429. 
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Fig. 8: Mesopuzosia gaudama (Forbes, 1846); A, B, OUM KY2357; C, D, OUM KY2383;E, F, 

OUM KY2360; G, OUM KY2365; H, I, OUM KY2461; J-L, OUM KY2355; M, N, OUM 

KY2356; O, OUM KY2352. 

 

Fig.9: A-I, Damesites sugata (Forbes, 1846); A, B, OUM KY2228; C, D, OUM KY2219; E, F, 

OUM KY2218; G-I, OUM KY2470. J-L, Kossmaticeras (Kossmaticeras ) jonesi Collignon, 1965; 
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OUM KY2359. M, N, Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka, 1865); OUM 

KY2315. 

 

Fig. 10: A-J, Kossmaticeras (Kossmaticeras) recurrens (Kossmat, 1897); A, B, OUM KY2338; C, 

OUM KY2290; D, E, OUM KY2296; F-H, OUM KY2289; I, J, OUM KY2297. K-S, 

Kossmaticeras (Kossmaticeras) theobaldianum (Stoliczka, 1865); K, L, OUM KY2304; M, N, 

OUM KY2300; O,P, OUM KY2335; Q-S, OUMKY2303. 
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Fig. 11: A-G, Menabonites anapadensis (Kossmat, 1898); A-C, OUM KY2419; D, E, OUM 

KY2420; F, G, OUM KY2421. H-K, Placenticeras sp. cf. kaffrarium Etheridge, 1904; H, I, OUM 

KY2415; J, K, OUM KY2416. 

 

Fig. 12: A, B, Glyptoxoceras sp.; OUM KY2422; C, D, Scalarites sp.; OUM KY2286. 
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Fig. 13: Turonian and Coniacian ammonite zones, Western Europe. 

 

 

 

 

 

 

  
 

 

 


