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REVISION OF HETEROMORPH AMMONOIDS. GEOGRAPHIC 

DISTRIBUTION OF Emericiceras SARKAR, 1954 

S. S. Sarkar 
Howrah, West Bengal, India 

The most recent review of uncoiled Lower Cretaceous ammonoids, based on materi­
al collected during the last 15 0 years and housed in various universities and mu­
seums in France, and on the Astier collection in the British Museum of Natural Hi­
story, London, was published 35 years ago [26]. Since then smaller studies on he­
teromorph ammonoids have been conducted in many countries [2, 6, 7, 10, 21, 33, 35, 
3 7 and others] • 

A comprehensive critical review of available taxonomic concepts on heteromorph 
ammonoids requires reexamination of type specimens; this represents a special task 
arising from the framework of this work. I will focus on review of Emericicerae 
collected since 1955 in various parts of the world, which will shed new light on 
the geographic distribution, paleoecology and taxonomy of this genus. 

ra hie distribution of Emericicerae in France: Based on Goquand [8], 
, an Paqu1er , t e o ow1ng zones 1n the Barremian stage were 

recognized: lower Barremian - the Emericicerae emerici and PuZcheZZia compreeeieei­
ma zones; upper Barremian - the Macroecaphitee yvani and Heteroceras astieri zones. 
In other words, the E. emerici zone was placed in the lower Barremian, Busnardo 

r,anslated from: K revizii geteromorfnykh ammonoidey. Geograficheskoye rasprostraneniye rods Eme­
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[4, 5, table 1] presented a more detailed ammonoid-based subdivision of the Barre­
mian based on field research. The existence of the Barremian stage is indicated by 
the presence of the following characteristic genera: PuZcheZZia, NickZesia, Heinzia, 
Barremites, SiZesites, HoZcodiscus, HemihopZites, Emericiceras, HamuZina, Leptoceras 
and Heteroceras. Busnardo concluded that the Barremian stage should be defined to 
include the Emericiceras emerici through Heteroceras astieri zones, and that the 
Pseudothu�mannia anguZicostata zone, which includes OZcostephanus and the highly di­
verse Crioceratites, belongs in the Hauterivian. Thus in France Emericiceras and 
Crioceratites are stratigraphically separated. 

In the southern Alps the Barremian is represented by marly limestones that be­
come siliceous toward the top of the section. The Hauterivian and Valanginian are 
represented by marly limestones. These terrigenous-carbonate facies contain a rich 
ammonoid fauna. I documented the evolution of Emericiceras [26, table 2) showing 
the succession of species of this and related genera from the upper Hauterivian to 
the Aptian in a continuous stratigraphic section. As suggested by Thieuloy and 
Thomel [34), Emericiceras emerici arose from Crioceratites duvaZi. These authors 
documented many intermediate stages between these two species, and some of these 
stages were described and illustrated by me [26]. The culmination of the evolution 
of Emericiceras occurs in layer 5 [26, table 2), which correlates well with the Ver­
gona section, described by Busnardo [5, p. 110]. The genus went extinct during the 
late Barremian. Tectonics and sedimentation played critical roles in the evolution 
of the genus. 

The largest accumulations of cephalopods, especially ammonoids, are confined 
to the marly facies of the limestones; according to Busnardo [4], these facies have 
no gastropods, brachiopods and echinoderms. In my opinion this is due to geochemi­
cal factors. 

A more noteworthy representative of the genus is Emericiceras thioZZierei (As­
tier), which in the upper Barremian of France attained large sizes - up to 1 m  in 
diameter. This species has no stratigraphic value since according to Busnardo and 
Foury [7] it occurs in the lower Barremian and upper Hauterivian. 

ra hie distribution of Emericiceras in other In Bul-
. garia , a comp ex consisting o severa species o t �s genus - E. emerici 

(Liev. ), E. thioZZieri (Ast. ) ,  E. rasgradi (Toula), and E. berremense (Kil. ) - occurs 
in the upper part of the lower zone of the lower Barremian, above the basal deposits 
containing PuZdheZZia compressissima (Orb. ). In Czechoslovakia the stratigraphic 
succession of species in boundary deposits of the Hauterivian and Barremian in the 
Krizno Nappe (western Carpathians) does not agree with that established in France 
[2, 22]. Thus the occurrence intervals of E. emerici and Crioceratites noZani almost 
overlap (horizons 34-37). At the same time Acrioceras sp. occurs in horizon 37, Bi­
neZZiceras in horizon 34, and Crioceratites majoricensis in horizon 33. As noted by 
Borza et al., "practical application of taxa such as BaZearites, Pseudothurmannia, 
Crioceratites and Emericiceras is difficult. Correct identification of these taxa 
depends on the quality of preservation of the sculpture, which would allow tracing 
its development through ontogeny" [2, p. 350). 

In contrast to Bulgaria and France (in the latter country E. emerici occurs in 
the upper part of the Niklesia puZcheZZa zone, above deposits containing Spitidiscus 
hugii and Barremites vocontium), in the southern part of the USSR, according to 
Drushchits and Gorbachik [9], E. emerici occurs in the basal part of the PuZcheZZia 
compressissima zone. In this region the succession of ammonoids is as follows: 

PuZchellia compressissima zone: NickZesia puZcheZZa 
HoZocodiscus caiZaudianus 
H. gastaZdi 
Spitidiscus seunesi 
Barremites difficiZe 
SiZesites vuZpes 
Emericiceras emerici 

HoZcodiscus kiZiani zone: Barremites vocontium 
HamuZina subcyZindrica 

In Czechoslovakian sections the presence of PulcheZZia and NickZesia is not 
mentioned, making correlation difficult. Thus, the stratigraphic occurrence of 
Emericiceras emerici appears to be nonsynchronous in different regions, a fact noted 
by Breskovski [3], who studied sections in Bulgaria. 

It is also essential to review recent material of other species of the genus 
Emericiceras. Established in 1954 this genus was accepted by researchers in many 
coun·tries. 
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Thomel [35, 36] reviewed Emericiceras, in particular the subgenus Crioceratites 
and showed that there are a number of intermediates between these two taxa. Uhlig 
[38] and Sarasin and Schondelmayer [23] were the first to note the fundamental dif­
ference between C. duvali and c. emerici (the latter of which became the type spe­
cies of Emericiceras). Although several students of Lower Cretaceous boreal ammo­
noids do not recognize the Tethyan genus Emericiceras, its distinctive morphology 
and stratigraphic significance support its independence, about which the present 
author has already written [28]. In the Soviet Fundamentals of Paleontolo [1] 
Emericiceras is considered distinct and is shown as occurr�ng �n t e sout ern SR 
(Crimea), North Africa, and South America. In the American Treatise on Invertebrate 
Paleontolo�y [19, p. 208] the genus is listed as a possible synonym of Crioceratites. 
C. W. Wrig t, author of the relevant section in the Treatise, wrote me on May 2, 
1957, that he could not use my monograph for proper appraisal of the genus. As in­
dicated above, Emericiceras have thus far been noted from the USSR, Bulgaria and 
Czechoslovakia, and in addition from Poland [15], Switzerland, Austria, West Germany 
and Italy. E. bouladouxae has been reported from Hungary [16, 20] and southwestern 
Albania. Emericiceras are also known outside of Europe. E. emerici var. journoti 
Sarkar, 1955 has been reported from lower-middle Barremian of arctic Canada [11]. 
Emericiceras is also known from South America. Imlay [10] described incomplete (two 
whorls) remains of uncoiled ammonoids from the Barremian of Trinidad. Judging from 
the fact that the sculpture of these ammonoids consists of primary and secondary 
ribs and is similar to the sculpture of Ancyloceras vandenhecki Astier, these speci­
mens probably belong to Emericiceras. This genus occ�s in the Paja Formation in 
the Villa de Leiva region of Colombia, where it occurs with other characteristic 
lower Barremian Tethyan genera [29]. Interestingly, Crioceratites nolani occurs be­
low this level, and Nicklesia above it. This suggests that in Colombia Emericiceras 
probably occurs in the lowest known level, and it is possible that it arose from c. 
nolani. I would like to consider this question in the future. 

Crioceratites have been found in Cuba and Chile, and it is possible that Emeri­
ciceras is also present there, though this cannot be stated with certainty. 

Thompson [33] reported Emericiceras from the Lower Cretaceous of Antarctica, 
establishing the Barremian age of its deposits. 

Related genera Acrioceras and Dissimilites are in the Barremian of Madagascar 
·[17] and Mozambique [39], but Emericiceras is not there. Similarly, Crioceratites 
matsumotoi has been reported from Iran [30], and Crioceras plicatulis and c. rari­
costatum from Iraq [18]. 

Although, ·as noted already by Spath [32], the Speeton crioceratids are not iden­
tical to typical Tethyan Crioceratites duvali and c. astierianum, I studied several 
specimens that are nearly identical to French species such as c. duvali, Emericiceras 
thiollieri, Acrioceras tabarelli and Binelliceras. Also similar to the Tethyan forms 
are several of the diverse crioceratids described by Koenen [4] from northern West 
Germany. All of this supports my suggestion [27] of a possible migration of Tethyan 
species to boreal regions. 

REFERENCES 

1. Drushchits, V. V. and M. S. Eristavi, 1958, Superfamily Ancylocerataceae. In: 
Osnovy paleontologi. Mollyuski - golovonogiye. II (Fundamentals of Paleontol­
ogy. Mollusks - Cephalopods. II). Gosgeoltekhizdat, Moscow, pp. 104-106. 

2. Borza, K., J. Michalik, V. Gasparikov and Z. Vasicek, 1984, The Biostratigraphy 
of the Haut/Harrem Boundary Beds in the Krizno Nappe, Western Carpathians (Cze­
choslovakia). Cretaceous Res. 5, pp. 349-356. 

3. Breskovski, S., 1973, Particularites asynchrones dans !'evolution de la faune 
du Barremian inferieur en Bulgarie. C. R. Acad. Bulgare Sci., Vol. 26, No. 2, 
pp. 263-265. 

4. Busnardo, R., 1963, Rapport sur l'egate Barremien. Call. Cretace inf. Lyon 
Mem. BRGM, No. 34, pp. 161-169. 

5. Busnardo, R., 1963, Le stratotype du Barr�mien. Lithologie et Macrofaune. 
Call. Cretece inf. Lyon. Mem. BRGM, No. 34, pp. 101-116. 

6. Busnardo, R., R. Enay and B. Pitre, 1966, L'Hautervien inferieur et ses ammon­
ites pres de Hauteville (Ain). Trav. Lab. g�ol. Fac. sci. Lyon. N. S., No. 
13, pp. 229-241. 

7. Husnardo, R. and G. Foury, 1966, Le Barremien et ses limites dans le cantre de 
la montagne de Lure (Basse-Alpes). Bull. Soc. geol. France, Ser. V, pp. 415-
422. 

8. Goquand, H., 1862, Sur la convenance d'etabler dans le group inferieur de la 
·formation Cretacee un nouvel etage entre le Neocomien proprement dit (couches 
a Taxaster.complanatus eta Ostrea couloni) et le Superieur (etage Urgonieri 
d'Orbigny). Bull. Soc. g�ol. Franc, Vol. 19, p. 535. 

114 



9. Drushchits, V. V. and T. N. Gorbatschik, 1979, Zonengliederung der Unt�ren 
Kreide der Sudlichen UdSSR nach Ammoniten und Foraminiferen. Aspekte der 
Kreide Europas LUGS Ser. A, No. 6, Stuttgart, pp. 107-116. 

10. Imlay, R. W. , 1954, Barremian Ammonites from Trinidad, B. W. I. J. Paleontol. , 
Vol. 28, No. 5, pp. 662-667. 

11. Jeletzky, J. A. , 1964, Lower Cretaceous marine index fossils of the sedimentary 
basins of Western and Arctic Canada. Geol. Surv. Canada. Pap. 64-11, pp. 58-
66. 

12. Kilian, W., 1895, Notice stratigraphique sur les environs de Sisteron et con­
tributions a la connaissance des terrains Secondaires du Sud-Est de a la 
France. Bull. Soc. Ded. France, Ser. V, Vol. 18, pp. 659-803. 

13. Kilian, W. , 1907-1913, Lethaea geognostica des Mesozoicum. Teil II. Bd. 3, 
Kreide. 

14. 

15. 
16. 
17. 
18. 
19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

Koenen, A. V. , 1902, Die Ammonitiden des norddeutschen Neocom. Abhandl. K. 
Preuss. geol. Landanst. N. F. H. 24. 
1956, Lexique Strat. Inter. Vol. I. Europe. Fasc. 6A. Pologne. 
1956, Lexique Strat. Inter. Vol. I. Europe. Fasc. 9. Hongrie. 
1956, Lexique Strat. Inter. Vol. IV. Afrique. Fasc. 11. Madagascar. 
1959, Lexique Strat. Inter. Vol. III. Asie. Fasc. lOA. Iraq. 
Moore, R. C. , 1957, Treatise on Invertebrate Paleontology. Pt. L. Mollusca 4. 
Cephalopoda, Ammonoidea. Geol. Soc. America, Univ. Kansas Press, 490 pp. 
Nagy, I. Z. , 1967, Unterkretazische Cephalopoden aus dem Gercse-Gebirge. Ann. 
Hist. Natur. Museum. Nat. Hung. , Vol. .;>9, pp. 53-79. 
Nikolov, T. , 1969, Le Cretace inferieur en Bulgarie. Bull. Soc. geol. France, 
Ser. (7), Vol. 11, pp. 56-68. 
Paquier, M. V. , 1900, Recherches geologiques dans le Diois et les Baronnies 
Orientales. Trav. Lab. geol. Univ. Grenoble. , V. V. P. , pp. 149-556. 
Sarasin, C. and C. Sch�ndelmayer, 1901-1902, Etude monographique des ammonites 
du Cretacique inferieur de Ch&tel St. Denis. Mem. Soc. paleontol. Suisse, 
Vol. 28, pp. 1-91, Vol. 29, pp. 95-195. 
Sarkar, S. S. , 1954, Some new genera of uncoiled Ammonites from Lower Creta­
ceous. Science and Culture, Vol. 19, pp. 618-620. 
Sarkar, S. S. , 1954, Sur un genre nouveau d'Ammonites deroulees. C. r. somm. 
S. G. F. , p. 97. 
Sarkar, S. S. , 1955, Revision des Ammonites deroulees du Cretace inferieur du 
Sud-Est de la France. Mem. Soc. geol. France, N. ser, No. 72, p. 176. 
Sarkar, S. S. , 1973, Boreal Lower Cretaceous. Geol. J. Spec. Issue, No. 5, 
p. 429. 
Sarkar, S. S., 1977, Sur Binelliceras genre nouveau d'Heteromorpha et sur la 
validite du genre Emericiceras Sarkar 1954. Palaontol. Z. , Bd. 51, H. 3/4, 
pp. 258-261. 
Etayo-Serna, F. , 1968, Sinopsis estratigrafica de la regi6n de Villa de Leiva 
y zones proximas. Santander, Univ. Ind. Bol. Geol. , No. 21 (1965), pp. 19-32. 
Seyed-Emami, K. , 1973, Jurassic-Cretaceous boundary in Iran. Coll. limite 
Jurassic-Cretace, Neuchatel. Mem. BRGM, Vol. 86, pp. 73-83. 
Sornay, J., 1957, Lexique Strat. Inter. V. I. Europe. Fasc. 4a VI France, Bel­
gique, Pays-bas, Luxenbourg-Cretace, Barremien. Paris, Centre Nat. Rech. sci. , 
pp. 39-47. 
Spath, L. F. , 1924, On the Ammonites of the Speeton Clay and the subdivisions 
of the Neocomian. Geol. Mag., Vol. LXI, I. 
Thomson, M. R. A. , 1982, European ammonites in the Lower Cretaceous of Antarc­
tica. Zitteliana. Symposium Kreide. Munich, Vol. 10, pp. 407-412. 
Thieuloy, J. -P. and G. Thomel, 1964, Sur !'utilisation eventuelle des Ammonites 
deroulees dans la chronologie du Cretace inferieur. Trav. Grenoble Univ. Fac. 
sci. , pp. 121-126. 
Thomel, G. , 1965, Contribution ala connaissance des Cephalopodes Cretace du 
Sud-Est de la France, sur deux especes du Cretace inferieur des Basse-Alpes. 
Bull. Soc. geol. France, 7 ser. , Vol. 7, pp. 417-420. 
Thomel, G. , 1963, Le Cretace des environs de Chabrieres (Basses-Alpes). Bull. 
Soc. geol. France, 7 ser. , Vol. 5, No. 3, pp. 333-344. 
Thomel, G. , 1964, Contribution a la connaissance des Cephalopodes Cretace du 
Sud-Est de la France. Note sur les Ammonites deroulees du Cretace inferieur 
Vocontien. Mem. Soc. geol. France, N. ser. , vol. 43, Fasc. 2, Feuilles 18-22, 
Mem. No. 101, pp. 1-80. 
Uhlig, V. , 1883, Die Cephalopodenfauna der Wernsdorfer Schichten. Denkschr. 
K. Acad. Wiss. Wien., B. 46, pp. 127-290. 
Washendorf, H. , 1967, Zur Unterkreide Stratigraphie von SUd-Mozambique. Neues 
Jahrb. Geol. und Palaontol. , Abh. 128, B. 3, pp. 272-303. 

115 


	mzm05211
	mzm05212
	mzm05213
	mzm05214
	mzm05215

