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The stratigraphic ranges and systematics of heteromorphic ammonites from Lower Cretaceous (Haute-
rivian-Barremian) deposits in Lower Saxony, northern Germany, are revised. Nine genera and forty-
seven species of the family Ancyloceratidae Gill, 1871, are described. One genus (Fissicostaticeras) and 20 
species are new; Emericiceras ressense, E. sornayiforme, E. serpentinum, E. subtilicostatum, E. gotti, E. hanno­
verense, E. kemperi, Crioceratites hastensis, C. subisocostatus, C. vermiformis, Fissicostaticeras claviferum, F. 
aequicostatoides, F. rarocinctoides, Paracrioceras kleini, Acrioceras (Acrioceras) sarstedtense, A. (A.) crassico­
statum, A. (A.) aegidii, A. (A.) longum, A. (A.) astrictum and Uhligia aegidii. 
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Introduction

	 In 2002, the Nationaal Natuurhistorisch Museum – Naturalis (NNM) obtained a 
rich collection of Early Cretaceous ammonites from northern Germany, the collection 
of Kurt Wiedenroth. The main part of this collection consists of excellently preserved 
specimens, which have been collected bed by bed from the Valanginian to Barremian 
of northern Germany. The stratigraphic provenance of these ammonites is well docu-
mented by lithological columns of every quarry sampled. Heteromorphic ammonites 
are especially well represented in the Wiedenroth Collection; it is these ammonites 
which form the main zonal index fossils for the Boreal Hauterivian and Barremian. 
The majority of these specimens were collected between 1977 and 1996 when, due to 
temporary excavations or canal works, Kurt Wiedenroth had the opportunity to meas-
ure and draw in detail litho- and biostratigraphical columns, and to collect the fossils 
from these sections. Examples include the construction of the subways at the Aegidi-
entor Square in Hannover; along the Hildesheimerstasse; along the S-Bahn at the Han-
nover Airport; along the Mittelland Canal works in the district of Haste; at quarries 
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along the Mittelland Canal near Wilhelmsdorf; at the O. Gott quarry near Sarstedt; the 
Resse quarry near Hainholz; and the Flemming quarry near Berenbostel. However, the 
ammonites in the Wiedenroth collection were insufficiently identified until now, most 
only to the generic level.
	 Von Koenen (1902, 1904, 1908) was the first author to publish systematic descrip-
tions of ammonites and elaborate a detailed biostratigraphical subdivision of the Early 
Cretaceous of northern Germany. These data still have great theoretical and practical 
significance. Detailed litho- and biostratigraphic descriptions of the most important 
Lower Cretaceous sections of northern Germany have been published subsequently, 
but only a relatively small number of ammonites have been described or identified by 
later authors (Kemper, 1971, 1976, 1992; Immel & Mutterlose, 1980; Mutterlose, 1989, 
1995, 1998; Mutterlose & Wiedenroth, 1996; Mutterlose et al., 1997; Mutterlose & Borne
mann, 2002). A monographic study of Early Cretaceous heteromorphic ammonites 
from this area against the background of a new systematic approach is desirable.
	 In the present paper the systematic position of the Hauterivian and Barremian 
heteromorphic genera and species is considered. It contains descriptions of new species 
and of taxa that were in need of reinvestigation. The present collection is undoubtedly 
of importance for a detailed biostratigraphic subdivision of the Hauterivian to Barremi-
an rocks of northern Germany and adjacent areas of The Netherlands, as well as for 
zonal correlation between the Boreal regions of Europe-North America-Asia and for the 
Tethyan-Boreal zonal correlation. As the Wiedenroth Collection is representative of the 
greater part of the Hauterivian and Barremian ammonite fauna of the North Sea basin 
sensu lato from England to Poland, it also provides a reference for ammonites found in 
boreholes in the oil-bearing strata of the North Sea. 
	 All specimens described are kept in the Nationaal Natuurhistorisch Museum – Nat-
uralis, Leiden. The registration numbers are prefixed with RGM, referring to the former 
Rijksmuseum van Geologie en Mineralogie.

Stratigraphic framework

	 The ammonites from the Wiedenroth collection described in this monograph come 
from the upper Hauterivian and Barremian of the Hannover area. The ammonite zones 
in this stratigraphic interval are the following:

	 Upper Barremian (which includes the German “middle Barremian”)
Parancyloceras bidentatum Zone 
Simancyloceras stolleyi Zone
Paracrioceras rude Zone
Emericiceras sparsicosta Zone
Ancyloceras innexum Zone
Paracrioceras denckmanni Zone
Paracrioceras elegans Zone

	 Lower Barremian
Fissicostaticeras fissicostatum Zone
Fissicostaticeras rarocinctum Zone
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	 Upper Hauterivian 
Simbirkites (Craspedodiscus) discofalcatus Zone
Simbirskites (Craspedodiscus) gottschei Zone
Simbirskites (Milanowskia) staffi Zone
Aegocrioceras beds (correlated with a part of the Simbirskites (Speetoniceras) inversum Zone 

in England)

	 Most heteromorphic ammonites of the Wiedenroth collection were collected from 
the staffi Zone, from bed 83 (rarocinctum Zone) in the Gott quarry near Sarstedt, and 
from beds 6 and 7 (fissicotatum and fissicostatum-elegans zonal boundary, respectively) in 
the subway of the Aegidientor Square in Hannover. No heteromorphs were collected 
from the gottschei, innexum and stolleyi zones. 
	 The large number of specimens of Aegocrioceras contained in the Wiedenroth Collec-
tion have not been studied and will be described elsewhere. The Aegocrioceras beds rep-
resent a rather cold phase during the Hauterivian, but, when temperatures rose again, 
Aegocrioceras gradually disappeared to give way to species of Crioceratites and Simbir­
skites (Kemper et al., 1987).
	 The first specimens of Emericiceras and Crioceratites were collected from bed 44 at 
quarry 4 along the Mittelland Canal near Wilhelmsdorf (Haste), which is the lowest of 
the boundary beds between the upper Hauterivian Aegocrioceras beds and the staffi 
Zone. The first fragments of Simbirskites occur in bed 46, but Simbirskites staffi itself was 
not found below bed 48 (K. Wiedenroth in Mutterlose, 1997b, p. 100).
	 Bed 44 (which correlates with bed 19 at the S-Bahn of Hannover Airport) yielded 
Emericiceras ressense sp. nov., E. kemperi sp. nov., E. nolani, E. subtilicostatum sp. nov., E. 
wermbteri, E. hannoverense sp. nov. and Crioceratites subisocostatus sp. nov. These species, 
except for E. ressense, have also been found in the staffi Zone above bed 48 together with 
Crioceratites hastensis sp. nov., C. vermiformis sp. nov., Emericiceras woeckeneri, E. serpenti­
num sp. nov., E. strombecki and E. gotti sp. nov. 
	 The two last-named also occur in the discofalcatus Zone together with Acrioceras aff. 
monopujaae yvanii and Acrioceras sp. Emericiceras ex gr. emerici occurs in the boundary 
bed between the discofalcatus and rarocinctum zones. 
	 Bed 83 of the lower Barremian rarocinctum Zone at the Gott quarry yielded Parancy­
loceras aegoceras, the last Emericiceras nolani, E. sornayiforme sp. nov., Fissicostaticeras clav­
iferum, F. rarocinctum, F. rarocinctoides sp. nov., Hoplocrioceras phillipsi, Acrioceras 
sarstedtense sp. nov., A. sarasini, A. meriani and A. longum sp. nov.
	 The greater part of the fissicostatum Zone is represented by the black shales of the 
so-called ‘Hauptblätterton’, which yield no ammonites. Bed 6 in the top part of the fis­
sicostatum Zone in the subway of Aegidientor Square yielded Uhligia minuta, U. aegidii 
sp. nov., Uhligia sp., Hoplocrioceras laeviusculum, Acrioceras crassicostatum, A. nodulosum, 
Fissicostaticeras fissicostatum, F. ex gr. fissicostatum and F. aequicostatoides.
	 The four last-named species also occur in the fissicostatum-elegans zonal boundary 
bed 7 of the same locality together with Acrioceras angulosum, A. aff. incumbens, A. aegidii 
sp. nov., A. astrictum sp. nov., Paracrioceras stadtlaenderi, P. denckmanni, P. elegans, P. kleini 
sp. nov. and Paracrioceras sp. The remainder of the elegans Zone yielded Paracrioceras el­
egans, Fissicostaticeras aequicostatum and the last Emericiceras strombecki.The last-named 
species has a long range, viz. from the staffi Zone up to the elegans Zone.
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	 Wiedenroth apparently did not collect the index species of the denckmanni Zone 
from the zone itself, but collected Paracrioceras stadtlaenderi, P. tuba and P. crassispina. In 
the sparsicosta Zone, Wiedenroth collected only Emericiceras sparsicosta, while the rude 
Zone yielded Paracrioceras aff. stadtlaenderi of which one of us (M.V.K.) remarked that it 
strongly resembles P. rude, but that he could not identify them properly because of poor 
preservation. The bidentatum Zone, the highest zone of the Boreal Barremian, yielded 
Parancyloceras aegoceras and Audouliceras aff. urbani.

Key of measurements

	 D = diameter of the plane spiral; H = whorl height of the plane spiral; h = whorl 
height at 180°; W = whorl thickness of the plane spiral; U = umbilical width; H1 = height 
of shaft section; W1 = whorl thickness of shaft; H2 = height of hook section; W2 = whorl 
thickness of hook; D1 = transverse diameter of uncoiled shell (shaft and hook); L = length 
of shaft; L1 = length of the entire shell; K = coefficient reflecting rate of whorl increase in 
height: K= (H-h) / D [K > 0.2: rapidly increasing; K= 0.1-0.2: moderately increasing; K < 
0.1: slowly increasing; - = not measured]. All measurements are in mm.
	 The numbers between brackets are the measurements at a smaller diameter of the 
same specimen.

Systematic descriptions

Class Cephalopoda von Zittel, 1884
Order Ammonitida von Zittel, 1884 

Suborder Ancyloceratina Wiedmann, 1966
Superfamily Ancyloceratoidea Gill, 1871

Family Ancyloceratidae Gill, 1871
Subfamily Crioceratitinae Gill, 1871
Genus Parancyloceras Spath, 1924

	 Type species – Crioceras bidentatum von Koenen, 1902, p. 329, pl. 38, fig. 2, upper Bar-
remian of Sarstedt, Lower Saxony, northern Germany, by original designation. 

	 Diagnosis – The earliest whorls may be contiguous or nearly contiguous, slowly or 
moderately increasing in height. Later, the shell consists of tightly coiled crioconic 
whorls, and it is possible that in some species the shell straightens and terminates with 
a hook. The cross section of the early whorls is subcircular, but later becomes subellip-
soidal. The sculpture consists of uniform, straight, radial or oblique simple ribs, with 
more or less distinct ventrolateral tubercles. In some species lateral nodes may occur. 
On the venter ribs may be doubled between the outer tubercles. 

	 Distribution – Upper Barremian of northern Germany, England, Romania and 
northern Caucasus. 
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Parancyloceras aegoceras (von Koenen, 1902)
Pl. 1; Pl. 2, fig. 1; Fig. 1

	 1902 Crioceras aegoceras von Koenen, p. 328, pl. 36, figs. 1-3.
?	 1914 Crioceras aegoceras von Koenen; Kazansky, p. 37.
	 1971 Parancyloceras aegoceras (von Koenen); Kemper, pl. 1, fig. 1.
	 1976 Parancyloceras aegoceras (von Koenen); Kemper, pl. 1, fig. 1.
	 1992 Parancyloceras aegoceras (von Koenen); Kemper, pl. 66, fig. 13.

	 Lectotype – The specimen figured by von Koenen (1902, pl. 36, figs. 2, 3) from the up-
per Barremian of Sarstedt, Lower Saxony, northern Germany. Designated herein.

	 Material – Four specimens, RGM 214 475, 213 796, 213 799 and 213 801. 

	 Description – Large shell with whorls 
just touching each other. From D = 80-90 
mm the whorls become slightly criocon-
ic. In the early and middle growth stages 
the whorls increase moderately, but in 
later growth stages they increase only 
slowly, in height. The flanks are slightly 
rounded; the venter is narrow and al-
most flat, while the dorsum is wide and 
flat. The whorl section is subellipsoidal, 
while the section along the main ribs 
(costal section) is subrectangular. The 
sculpture consists of distant, strong, ra-
dial, simple ribs which cross the venter 
in the straight line. There are prominent 
nodes on the ventrolateral margin of the 
early whorls, but in later growth stages 
all ribs cross the venter without ventro-
lateral thickenings.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 475	 260.0	 67.0	 59.0	 65.0	 144.0	 0.26	 0.25	 0.55	 1.03	 1.13	 0.03
	 (140.0)	 (43.5)	 (29.3)	 -	 (73.0)	 (0.31)	 -	 (0.52)	 -	 (1.48)	 (0.10)
213 801	 157.0	 50.2	 30.6	 40.0	 81.0	 0.32	 0.26	 0.51	 1.22	 1.74	 0.12
213 799	 115.0	 38.2	 21.7	 -	 58.0	 0.33	 -	 0.50	 -	 1.76	 0.14
213 796	 130.0	 38.0	 26.0	 -	 67.0	 0.29	 -	 0.51	 -	 1.46	 0.09

	 Comparison – This species differs from Parancyloceras bidentatum (von Koenen) in 
having more distant and stronger ribs and weaker ventrolateral nodes.

	 Occurrence – RGM 213 799, 213 801 and 214 475, upper uppermost Barremian biden­
tatum Zone, Gott quarry near Sarstedt; RGM 213 796, lower Barremian rarocinctum 
Zone, bed 83, Gott quarry near Sarstedt.

Fig. 1. Whorl section of Parancyloceras aegoceras (von 
Koenen, 1902), RGM 214 475. × 1.
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	 Distribution – Northern Germany, upper Barremian, rarocinctum to bidentatum zones; 
northern Caucasus(?), upper Barremian.

Genus Emericiceras Sarkar, 1954

	 Type species – Crioceratites emerici Léveillé, 1837, p. 314, pl. 23, fig. 1a-b, from the Bar-
remian? of the Destourbes Mountains, southeast of Castellane (Alpes-de-Haute-Pro-
vence, France). 

	 Diagnosis – Crioconic shell with whorls that slowly or moderately increase in height. 
The last whorl may be more evolute, forming a sort of incurved hook. Cross section of 
the early whorls is subcircular, but later becomes ellipsoidal, trapezoidal or oval. The 
sculpture consists of trituberculate main ribs and non-tuberculate intermediate ribs. 
The ribs may form loops between the lateral and umbilical spines. The number of inter-
mediate ribs usually varies from 3-8 or more; in later growth stages their number de-
creases and, in the mature stage, commonly the main ribs only remain. Constrictions 
may occur adapically or adorally of the main ribs. 

	 Remarks – The introduction by Vermeulen (2004) of the family Emericiceratidae and 
of the genus Davouxiceras was unnecessary. The genera listed in Emericiceratidae (Dav­
ouxiceras Vermeulen, 2004; Emericiceras Sarkar, 1954; Honnoratia Busnardo in Busnardo 
et al., 2003; Paracrioceras Spath, 1924; Cryptocrioceras Aguirre-Urreta, 1981; Pedioceras 
Gerhardt, 1897; Protacrioceras Sarkar, 1955) should be assigned to the Crioceratitinae 
Gill, 1871. In the papers by Vermeulen (2004, 2005, 2006) on the systematics of hetero-
morphic ammonites, important facts such as sexual dimorphism (Ropolo, 1995), and 
intrageneric and intraspecific variation (Kakabadze, 2004), are ignored. It should be 
noted that Company (in Klein et al., 2007, p. 67) regarded Davouxiceras, which includes 
species with tritubeculate main ribs, in its present state as an artificial genus; it cannot 
be considered distinct. We endorse Company’s opinion.
	 However, we follow Vermeulen partly in separating groups with trituberculate 
main ribs from those with only ventrolateral and/or umbilical tubercles (or none at all), 
in particular, the genus Davouxiceras (type species Crioceratites nolani Kilian, 1910) from 
Crioceratites Léveillé, 1837 (type species Crioceratites duvali Léveillé, 1837). According to 
our data there is not sufficient difference in the principal morphological features (mode 
of coiling, sculpture, cross section, etc.) between the type species of Emericiceras and Da­
vouxiceras, and in our opinion Davouxiceras represents a junior subjective synonym of 
Emericiceras. 

	 Distribution – Hauterivian-Barremian. Western and central Europe, Crimea, Cauca-
sus, Cuba, North America, South America, north Africa, Japan. 

Emericiceras nolani (Kilian, 1910)
Pl. 2, fig. 2; Pl. 3; Pl. 4, fig. 1. 

	 1840 Crioceras Duvalii Léveillé; d’Orbigny, p. 459, pl. 113, figs. 1-4.
pars	 1861 �Ancyloceras Duvali (Léveillé); Pictet & Campiche, p. 37, pl. 47bis, fig. 2, non fig. 1 [= Emericiceras 

Jurense (Kilian, 1910)].
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	 1863 Crioceratites Duvali Léveillé; Pictet & Campiche, p. 9, pl. 1, fig. 2.
	 1910 Crioceras Nolani Kilian, p. 224, note 1, pl. 4, fig. 3a, b.
non	 1960 Crioceratites nolani (Kilian); Drushchits, p. 289, pl. 31, fig. 5, pl. 32, fig. 3.
	 1962 Crioceratites (Crioceratites) nolani (Kilian); Wiedmann, p. 111, text-fig. 35:2. 
	 1964 �Crioceratites (Crioceratites) nolani (Kilian); Thomel, p. 15, text-fig. 1 (see synonymy).
	 1976 Crioceratites (Crioceratites) nolani (Kilian); Mandov, p. 55, pl. 3, figs. 1, 2.
non	 1983 �Crioceratites (Crioceratites) nolani (Kilian, 1910); Adamiková et al., p. 602, pl. 1, fig. 3.
?	 1983 Crioceratites (Crioceratites) emerici Léveillé; Adamiková et al., p. 600, pl. 2, fig. 2.
non	 1992 Crioceratites nolani (Kilian); Kemper, pl. 55, fig. 13.
	 1995 Crioceratites nolani (Kilian); Avram, p. 118, pl. 6, figs. 7, 8.
?	 1995 Crioceratites nolani Adamíkova, non Kilian; Hoedemaeker, p. 228, pl. 6, fig. 8.
	 1995 Crioceratites nolani (Kilian); Faraoni et al., p. 230, pl. 2, fig. 10. 
	 1996 Crioceratites nolani (Kilian); Wright et al., p. L211, fig. 164, 5a-b.
?	 1996 Crioceratites cf. nolani (Kilian); Mutterlose et al., p. 89, figs. 49:1-3.
	 2002 ?Crioceratites (Crioceratites) nolani (Kilian); Vašíček, pl. 3, fig. 1.
?	 2003 Crioceratites gr. nolani (Kilian); Busnardo et al., p. 64, pl. 31, fig. 2.
	 2006 �Crioceratites (Crioceratites) cf. nolani (Kilian); Lukeneder & Aspmair, pl. 3, fig. 5.
	 2006 �Crioceratites nolani (Kilian); Busnardo & Gauthier in Gauthier et al., p. 134, pl. 14, figs. 1a, b, 

2a-c, pl. 15, fig. 1, text-figs. 63, 64.

	 Holotype – The specimen described and figured by Pictet & Campiche (1861, p. 37, 
pl. 47bis, fig. 2) as Ancyloceras Duvali (Léveillé) from the Neocomian (Hauterivian?) of 
the Stockhorn Mountain (Switzerland). This specimen is the type of Crioceras Picteti No-
lan, 1894 (p. 186). As the latter name was preoccupied, Kilian (1910, p. 224, note 1) re-
named it Crioceras Nolani.

	 Material – Five rather well-preserved specimens, RGM 213 860, 213 861, 213 884, 213 
634, 213 636.

	 Description – The crioconic whorls increase moderately in height. Only the latest 
whorl slowly increases in height. Up to D = 50 mm, the flanks are moderately convex, 
but in later growth stages they become almost flat. The venter is rounded, whereas the 
dorsum is flattened. In the early growth stage (up to D = 15-18 mm), the whorl section is 
subcircular, but in later growth stages it becomes subellipsoidal. The sculpture consists 
of trituberculate main ribs and non-tuberculate intermediate ribs. All ribs cross the ven-
ter without broadening. The number of intermediate ribs between every two main ones 
is 5-8. (RGM 213 860 is not well preserved and, on the early whorl, it is unclear how 
many intermediate ribs occur between the main ribs.) Most of the intermediate ribs are 
simple, but there are a few bifurcate ribs (bifurcation point is in the upper quarter of the 
whorl height). The constrictions are well expressed on the last whorl. The constrictions 
are as wide as the main ribs and develop adorally or adapically of the main ribs. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 860	 107.0	 33.4	 22.3	 -	 52.8	 0.31	 -	 0.49	 -	 1.49	 0.10
	 (41.2)	 (15.2)	 (7.5)		  (19.4)	 (0.36)		  (0.47)		  (2.02)	 (0.16)
213 884	 150.0	 46.8	 35.0	 45.0	 -	 0.31	 0.30	 -	 1.04	 1.34 	 0.07	
	 (94.0) 	 (35.0)	 (15.7)			   (0.37)				    (2.23)	 (0.20)
213 861	 41.9	 14.4	 8.8	 -	 18.0	 0.34	 -	 0.43	 -	 1.63	 0.13
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	 Remarks – As shown in the list of synonyms, the diagnosis of C. duvali (Léveillé) was 
misinterprted; specimens really belonging to C. nolani were identified as C. duvali (see, 
for example, d’Orbigny, 1840; Pictet & Campiche, 1861, 1863). Thomel (1964) presented 
a comprehensive diagnosis of C. nolani (Kilian): crioconic whorls, with subellipsoidal 
cross section; the sculpture consisting of trituberculate main and non-tuberculate inter-
mediate ribs; the number of intermediate ribs between every two main ribs on the early 
whorls is 5-6, but in later growth stages 7-8, rarely more; in addition to the simple inter-
mediate ribs there are rare bifurcate ribs; adorally or adapically (sometimes only adapi-
cally) of each main rib are constrictions. 

	 Occurrence – RGM 213 860, 213 861, Hauterivian inversum zone, Mittelland Canal 
near Wilhelmsdorf (Haste); RGM 213 636 (Bed 56), 213 634, Hauterivian staffi Zone, Mit-
telland Canal near Wilhelmsdorf (Haste); RGM 213 884, lowest Barremian rarocinctum 
Zone, Gott quarry, near Sarstedt. 

	 Distribution – Hauterivian to lowest Barremian of France, Spain, Italy, Czechian Re-
public, Hungary, Romania, northern Germany, Bulgaria, Crimea and Caucasus.

Emericiceras woeckeneri (von Koenen, 1902)
Pl. 4, figs. 2, 3; Pl. 5.

?	 1861 �Ancyloceras Duvalii (Léveillé) Astier; Pictet & Campiche, p. 37, pl. 47, figs. 1a, b, 3a, b.
?	 1894 Crioceras Picteti var. Jurensis; Nolan, p. 186, 192.
	 1902 Crioceras Woeckeneri von Koenen, pp. 288, pl. 20, figs. 1, 2.
	 1902 �Crioceras cf. Woeckeneri? von Koenen, p. 290, pl. 22, figs. 3a, b, 4, pl. 32, figs. 1a, b.
?	 1910 Crioceras Jurense Kilian; Kilian, p. 270.

	 Lectotype – The specimen figured by von Koenen (1902) on pl. 20, figs. 1, 2. Desig-
nated herein. Deposited in the Geologisch-Paläontologisches Institut Göttingen 457-64

	 Material – Three specimens, RGM 213 508, 214 091, 216 604, all consisting of 1.5 
whorls.

	 Description – Moderately open crioconic shell with whorls moderately increasing in 
height. The dorsum is flat, while flanks and venter are rounded. Whorl section is subel-
lipsoidal. The section formed by the main trituberculate ribs (costal section) has a sub-
rectangular shape. 
	 The sculpture consists of straight, radial, trituberculate main ribs of which every 
two are separated by 3-4, rarely two or five non-tuberculate intermediate ribs. They 
cross the venter in a straight line, without interruption and without broadening. On the 
venter and between the prominent ventrolateral spines, the ribs are reduced in strength. 
The main ribs are significantly thicker than the intermediate ones. The ventrolateral tu-
bercles are much more prominent than the lateral and umbilical ones. The lateral tuber-
cles are in a row at two-thirds of the flank height and are stronger than the umbilical 
ones. Both of them are stretched in the direction of the ribs. Among the intermediate 
ribs there are a very few bifurcate ribs; the point of bifurcation is situated at two-thirds 
of the whorl height. On the venter the intermediate ribs are equal and cross the venter 
in a straight line. On the dorsum all ribs are equally thin and prorsiradiate. 
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 091	 92.2	 29.0	 16.8	 26.0	 47.3	 0.31	 0.28	 0.51	 1.11	 1.73	 0.12
216 604	 52.0	 16.0	 10.6	 14.5	 27.6	 0.30	 0.27	 0.53	 1.10	 1.50	 0.10

	 Comparison – This species resembles E. nolani (Kilian) in the moderately open crio-
conic shells and the subellipsoidal whorl section, but differs from it in having a smaller 
number (3-4 instead of 6-8) intermediate ribs between each pair of main ribs. Moreover, 
the latter are thicker in the present taxon.

	 Occurrence – RGM 213 508 in staffi Zone of quarry 2 along the Mittelland Canal near 
Wilhelmsdorf (Haste); RGM 214 091 in staffi Zone, bed 53, of quarry 4 along the Mittel-
land Canal near Wilhelmsdorf (Haste); RGM 216 604, staffi Zone, bed 38, in the tunnel 
of the S-Bahn, Hannover airport, near Hannover.

	 Distribution – Upper Hauterivian-lowermost upper Barremian, northern Germany.

Emericiceras strombecki (von Koenen, 1902)
Pls. 6-11. 

	 1902 Crioceras Strombecki von Koenen, p. 305, pl. 10, fig. 1a, b.
	 1997 Crioceratites strombecki von Koenen; Mutterlose et al., p. 66, figs. 41 (1-3).

	 Holotype – Fixed by monotypy. The specimen figured by von Koenen (1902, pl. 10, 
fig. 1a, b) from the uppermost Hauterivian of Thiede, Lower Saxony, Northern Ger-
many. 

	 Material – Seventeen fairly well-preserved specimens, RGM 213 859, 214 092, 214 
184, 214 087, 214 088, 214 474, 213 633, 213 636, 213 641, 197 178, 197 180, 214 583, 216 
239, 216 515, 214 472, 213 760, 214 095. 

	 Description – Crioconic whorls which increase slowly or moderately in height. The 
ventral and dorsal sides of the early whorls are rounded; the flanks are convex. After D 
= 110-115 mm the flanks and dorsum become flattened. The section of the early whorls 
is circular, then becomes ellipsoidal (higher than wide), but after D = 100-120 mm is 
again circular, becoming trapezoidal with the point of maximum thickness at the lower 
third of the whorl height. 
	 The sculpture of the earliest part of the whorl is well expressed on RGM 214 087 and 
214 092. Up to D = 40-44 mm (H = 12-14 mm) the sculpture consists of radial, straight, 
trituberculate main ribs, of which every two are separated by 3-4 relatively thin, non-
tuberculate intermediate ribs. After D = 50-60 mm the number of the intermediate ribs 
between the main ones varies from three to five. At the end of the mature stage the main 
ribs approximate each other and the number of the intermediate ribs reduces to two. 
The ventral spines, as well as upper lateral and umbilical spines, become very promi-
nent in the middle and late ontogenetic stages. The lateral spines are located at two-
thirds of the whorl height; they are less prominent than ventrolateral ones, but better 
developed than the umbilical spines. All ribs cross the ventral side in a straight line. 



10	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 515	 250.0	 67.0	 40.5	 -	 150.0	 0.27	 -	 0.60	 -	 1.65	 0.10
214 472	 230.0	 72.0	 36.5	 -	 119.0	 0.31	 -	 0.52	 -	 1.97	 0.11
213 760	 220.0	 68.0	 40,8	 43.5	 118.0	 0.31	 0.20	 0.54	 1.33	 1.67	 0.12
214 474	 136.0	 37.0	 26.4	 -	 72.2	 0.27	 -	 0.53	 -	 1.40	 0.07
214 088	 119.0	 31.8	 23.0	 -	 63.2	 0.27	 -	 0.53	 -	 1.38	 0.06
	 (52.0)	 (17.0)	 (10.0)		  (26.5)	 (0.32)		  (0.51)		  (1.70)	 (0.13)
214 087	 80.0	 25.0	 20.0	 -	 40.8	 0.31	 -	 0.51	 -	 1.25	 0.18
	 (50.0)	 (16.0)	 (10.0)		  (24.5)	 (0.32)		  (0.49)		  (1.60)	 (0.12)
214 495	 40.2	 12.0	 8.5	 -	 20.4	 0.30	 -	 0.51	 -	 1.41	 0.08

	 Comparison – This species resembles E. nolani (Kilian) in the crioconic type of coiling, 
the type of sculpture and whorl section in the early ontogenetic stage (up to D = 40-45 
mm). Yet, it clearly differs from it in the smaller number of intermediate ribs (2-4 in-
stead of 5-8) between every two main ribs and in the absence of constrictions in the late 
growth stage. 

	 Occurrence – From Upper Hauterivian inversum Zone up to and including upper 
Barremian elegans Zone. RGM 213 859, upper Hauterivian inversum Zone, Mittelland 
Canal, Haste. The following specimens occur in the upper Hauterivian staffi Zone: RGM 
214 092, bed 56-58, quarry 4, near Wilhelmsdorf, Haste; RGM 214 184, Mittelland Canal, 
Haste; RGM 214 087, bed 53, quarry 4, Wilhelmsdorf, Haste; RGM 214 088, bed 52, quar-
ry 4, Wilhelmsdorf, Haste; RGM 214 474, bed 102, Resse quarry, Hainholz; RGM 213 
633, bed 100, Resse quarry, Hainholz; RGM 213 636, bed 56, Mittelland Canal, Haste; 
RGM 213 641, bed 19, S-bahn Hannover Airport; RGM 197 178, bed 30, S-bahn Hanno-
ver Airport; RGM 197 180, bed 30, S-bahn Hannover Airport. Specimens from higher 
zones: RGM 214 583, 216 239, upper Hauterivian discofalcatum Zone, Gott quarry, 
Sarstedt; RGM 216 515, 214 472, 213 760, lower Barremian rarocinctum Zone, bed 72, 
Gott quarry, Sarstedt; RGM 214 095, upper Barremian elegans Zone, U-bahn Aegidien-
torplatz, Hannover. 

	 Distribution – Upper Hauterivian, northern Germany.

Emericiceras ressense sp. nov. 
Pl. 12, fig. 1.

	 Holotype – RGM 213 961.

	 Type locality – Resse quarry, Hainholz, about 20 km north of Hannover directly west 
of the road from Engelbostel to Resse, Lower Saxony, northern Germany.

	 Type horizon – Upper Hauterivian staffi Zone, bed 96.

	 Derivatio nominis – Named after the village of Resse.
 
	 Material – Only the holotype, showing 1.4 rather well-preserved crioconic whorls. 
Early whorls and the most adoral part of the body chamber are missing.
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	 Diagnosis – The whorls of the crioconic shell moderately increase in height. The sculp-
ture consists of straight, trituberculate main ribs and thinner, sometimes slightly curved, 
non-tuberculate intermediate ribs. There are in most cases 5-7, rarely less intermediate 
ribs to one main rib. From D = 42 mm rather wide constrictions are situated adapical of 
each main rib. All ribs cross the venter in a straight line without interruption.

	 Description – The shell consists of open crioconic whorls moderately increasing in 
height. The whorl section varies from subellipsoidal (up to H = 12-14 mm) to subtrap-
ezoidal (from H = 14 mm). The sculpture consists of straight trituberculate main ribs 
and thinner, sometimes slightly curved, non-tuberculate intermediate ribs. The tritu-
berculate main ribs of the earliest preserved whorl of the holotype, i.e., up to D = 35-37 
mm, are rather strong and radial, and separated from each other by 5-7 simple interme-
diate ribs. The ventral spines are much more prominent than the umbilical and lateral 
tubercles. The latter are situated a little above the middle of the flanks. From D = 42 mm 
the constrictions alongside the main ribs are rather wide. The suture line is fragmentar-
ily preserved at H = 9 mm. The lateral trifid lobe is deeply incised and intensely frilled, 
and its middle branch is significantly longer than the other two branches. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 961	 80.0	 25.2	 17.8	 -	 38.4	 0.31	 -	 0.48	 -	 1.41	 0.08
	 (66.5)	 (23.0)	 (14.7)		  (31.5)	 (0.34)		  (0.47)		  (1.56)	 (0.12)

	 Comparison – Emericiceras ressense resembles E. emerici in the general features of 
sculpture and it is especially close to the specimen described by Sarkar (1955, p. 77, pl. 
5, fig. 13) as Emericiceras cf. emerici Lév. (forme 1). However, it differs from the latter in 
the slower increase in whorl height and in the absence of supplementary ventrolateral 
tubercles on some of the intermediate ribs. From the other specimens identified as Em­
ericiceras cf. emerici by Sarkar (1955, pl. 2, fig. 2, pl. 3, fig. 7, pl. 4, fig. 5, pl. 5, fig. 21, pl. 9, 
fig. 1), and from the holotype of this species described by Léveillé (1837, p. 314, fig. 1a-
b), E. ressense differs in having a greater number (5-7 instead of 3-4) of intermediate ribs 
between every two main ribs. 

Emericiceras ex gr. emerici (Léveillé, 1837) 
Pl. 12, fig. 3.

	 Material – One fragmentary specimen, RGM 214 556, represented as a single crio-
conic whorl.

	 Description – Rather open crioconic whorls, which slowly increase in height. The 
venter is rounded, the flanks are moderately convex and the dorsum is almost flat. At 
the first half of the whorl the cross section is subcircular, but with growth it becomes el-
lipsoidal with the maximum thickness at the middle of the whorl height. 
	 The sculpture consists of trituberculate main ribs separated by 3-6 very thin, non-
tuberculate intermediate ribs. On the flanks all ribs are straight and pass in a straight 
line over the venter. The ventrolateral and lateral spines are stronger than the umbilical 
ones. 
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 556	 45.0	 15.0	 8.0	 -	 20.0	 0.33	 -	 0.44	 -	 1.87	 0.13
	 (35.0)	 (12.0)	 (7.0)		  (17.5)	 (0.34)		  (0.50)		  (1.71)	 (0.14)

	 Remarks – This specimen resembles that identified by Sarkar (1955, p. 79, pl. 3, fig. 7) 
as Emericiceras cf. emericii (Léveillé) (forme 4) in the moderately increasing crioconic 
whorl and in the style of ribbing (main trituberculate ribs separated by 3-6 intermediate 
ribs). However, as we cannot judge the morphology of the earliest and later ontogenet-
ic stages of RGM 214 556, we refer it to E. ex gr. emerici. 

	 Occurrence – Hauterivian-Barremian boundary bed 72 (= boundary between discofal­
catus and rarocinctum zones), Gott quarry near Sarstedt, northern Germany.

Emericieras sornayiforme sp. nov.
Pl. 12, fig. 2.

	 Holotype – RGM 213 917.

	 Type locality – Quarry Gott, Sarstedt (northern Germany).

	 Type horizon – Lower Barremian, beds 83, rarocinctum Zone.

	 Derivatio nominis – Named after Crioceras sornayi Sarkar, 1955, which has a similar 
appearance.

	 Material – Only the rather well-preserved holotype showing 2.5 whorls.

	 Diagnosis – The whorls of the crioconic shell rapidly increase in height. The sculp-
ture of the early whorls consists of simple, straight non-tuberculate ribs. From D = 15-16 
mm appear trituberculate main ribs, at first with only 1-2 intermediate ribs between 
them and, later, with 3-5 intermediate ribs to one main one. The latter appearance goes 
together with the disappearance of the lateral and, in some places, the ventrolateral tu-
bercles. From D = 52 mm every umbilical tubercle gives rise to two ribs (fasciculation), 
one thick and one thin. 

	 Description –Crioconic shell with whorls that rather rapidly increase in height. The 
whorls leave a large umbilical perforation. The first whorl is almost in touch with the 
second, but then coiling becomes typically crioconic. The last portion of the last whorl 
of holotype was crioconic despite it being in contact with the previous whorl due to de-
formation. Whorl section of the early ontogenetic stage is circular, but with growth be-
comes subtrapezoidal.
	 The sculpture of the early whorls (up to D = 15-16 mm) consists of simple, straight, 
radiate, non-tuberculate ribs. Ventrolateral and lateral tubercles appear later on the 
main ribs, and still later (D = 38 mm) umbilical tubercles also. At first there are only one 
or two intermediate ribs to one main rib, but from D = 52 mm their number augments 
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to 3-5. From D = 55 mm, all lateral tubercles and some ventrolateral tubercles disappear. 
The sculpture consists of bundles of two slightly flexuous ribs, departing from promi-
nent umbilical tubercles and separated by 3-5 intermediate ribs. Every bundle harbours 
one thick main rib and one thin intermediate rib, and the main rib may or may not have 
a ventrolateral tubercle. All ribs cross the venter in a straight line. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 917	  54.3	 21.4	 11.0	 16.2	 23.0	 0.39	 0.30	 0.42	 1.32	 1.94	 0.19

	 Comparison – The specimen differs from C. sornayi Sarkar (1955, p. 50, pl. 1, fig. 4) in 
having only simple ribs up to D = 16 mm. It resembles this species in its rather tightly 
coiled crioconic whorls, in the bundles of ribs, and in the disappearance of the lateral 
and some of ventral tubercles in the later whorls.

Emericieras serpentinum sp. nov.
Pl. 13. 

	 1997a Crioceratites strombecki (von Koenen); Mutterlose, p. 66, fig. 41, 3.
	
	 Holotype – RGM 214 085.

	 Type locality – Mittelland Canal near Wilhelmsdorf, Haste.

	 Type horizon – Upper Hauterivian staffi Zone.
 
	 Derivatio nominis – Serpentinus (Latin) means ‘like a snake.’

	 Material – Three specimens, RGM 214 083, 214 085 (holotype) and 214 496, two of 
which are fairly well-preserved.

	 Diagnosis – Very open crioconic shell. Whorls slowly increasing in height. Sculpture 
consists of trituberculate main ribs and non-tuberculate intermediate ribs. Ventrolateral 
spines long, while the lateral spines and umbilical tubercles are small.
	
	 Description – Inner whorls moderately increase in height, but from D= 60 mm only 
slowly so. The dorsum is flat. The venter and flanks are rounded, but from D = 25-30 
mm they become almost flat, so that the whorl section changes from subellipsoidal to 
subtrapezoidal.
	 The trituberculate main ribs bear long ventrolateral spines, short lateral spines and 
weak umbilical tubercles. The main ribs are separated by three, rarely one or two, inter-
mediate ribs. On the flanks all ribs are slightly prorsiradiate, but pass straight over the 
venter.



14	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 085	 136.5	 32.5	 21.0	 -	 83.3	 0.24	 -	 0.6	 -	 1.55	 0.08
	 (83.5)	 (21.0)	 (17.2)		  (47.2)	 (0.25)		  (0.56)		  (1.22)	 (0.04)
214 496	 129.5	 32.4	 24.0	 -	 73.6	 0.25	 -	 0.57	 -	 1.35	 0.06
214 083	 79.0	 22.0	 16.3	 -	 41.5	 0.27	 -	 0.52	 -	 1.34	 0.07
	 (52.0)	 (16.0)	 (10.2)		  (27.3)	 (0.30)		  (0.52)		  (1.56)	 (0.11)

	 Remarks – The species differs from E. strombecki (von Koenen, 1902) in the slower in-
crement in the height of the whorls during ontogeny, and in the rather small umbilical 
and lateral spines. 

	 Occurrence – RGM 214 083, 214 085, upper Hauterivian staffi Zone, bed 53, quarry 4 
along Mittelland Canal, Wilhelmsdorf, Haste; RGM 214 496, upper Hauterivian staffi 
Zone, Mittelland Canal, Haste.

Emericieras subtilicostatum sp. nov.
Pls. 14, 15; Fig. 2. 

	 Holotype – RGM 213 859. 

	 Type locality –Mittelland Canal near Haste, Lower Saxony, northern Germany.

	 Type horizon – Upper Hauterivian, staffi Zone.

	 Derivatio nominis – Subtilis (Latin) = fine, costa (Latin) = rib.

	 Material – Three further well-preserved specimens, RGM 213 858, 213 867 and 214 
177.

	 Diagnosis – Rather open crioconic whorls. Early whorls moderately increase in 
height, but the later whorls increase only slowly in height. On the early whorls the 
sculpture consists of trituberculate main and non-tuberculate intermediate ribs. The 
number of intermediate ribs to one main ribs is commonly high, but varies between two 
and nine. Later, but still in the early growth stage, the lateral and umbilical spines dis-
appear, and the sculpture consists of thin, equal ribs, with rather strong ventrolateral 
spines on some of them. The base of each spine embraces two or three ribs at the same 
time. In later whorls the sculpture consists of main ribs with ventrolateral spines and of 
3-8 intermediate ribs without spines between every two main ribs. Constrictions are 
well expressed on the late whorls. 

	 Description – The shell has rather widely crioconic whorls in the mature stage. The 
venter, flanks and dorsum of the early whorls are rounded, but later the dorsum be-
comes flattened. The cross section of the earliest whorl is subcircular, but later it be-
comes subellipsoidal and still later subtrapezoidal, with the maximum thickness at the 
lower quarter of the whorl height.
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	 On the early whorls the number of 
intermediate to main ribs is 2-9. The 
main ribs are slightly thicker than the 
intermediate ones on the adapical side 
bordered by distinct constriction. Later, 
but still in the early growth stage, the 
umbilical and lateral spines disappear. 
Periodically, rather long and rounded 
ventrolateral spines develop, each of 
which embraces two, rarely three ribs. 
In this stage all ribs are equally thin, ir-
respective of whether they bear a spine or not. From D = 70-80 mm main ribs develop; 
only these bear ventrolateral spines. At one or two sides of each main rib broad, more 
or less distinct constrictions are present. Between every two main ribs there are 5-8, 
rarely 3-4, thin, wide-spaced intermediate ribs to one main rib, which very rarely bi-
furcate in the upper quarter of the flanks. On the flanks all ribs are slightly flexuous; 
they cross the venter as well as the dorsum with a forward curve. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 867	 87.0	 26.0	 18.3	 -	 46.0	 0.30	 -	 0.53	 -	 1.42	 0.08
	 (48.0)	 (16.5)	 (10.0)		  (22.3)	 (0.34)				    (1.65)	 (0.13)
213 859	 51.5	 16.4	 11.3	 -	 26.2	 0.32	 -	 0.51	 -	 1.45	 0.09
213 858	 48.4	 15.5	 9.3	 10.8	 24.0	 0.32	 0.22	 0.50	 1.43	 1.67	 0.12

	 Comparison – Emericiceras subtilicostatum sp. nov. differs from other species of Eme­
riciceras in having a middle ontogenetic stage in which all ribs are equally thin and only 
ventrolateral spines are present, each of which sits on two or three ribs together. Only 
in the adult stage does a differentiation in thick main ribs with ventrolateral spines and 
thin non-tuberculate intermediate ribs reappear. 

	 Occurrence – RGM 213 858, 213 859, upper Hauterivian staffi Zone, bed 56, Mittel-
land Canal, Haste; RGM 213 867, upper Hauterivian inversum-staffi zonal boundary 
beds, bed 44, quarry 4 along Mittelland Canal near Wilhelmsdorf, Haste; RGM 214 177, 
upper Hauterivian staffi Zone, bed 49, Mittelland Canal, Haste. 

Emericiceras sparsicosta (von Koenen, 1902) 
Pl. 16; Pl. 17, fig. 1.

	 1902 Crioceras sparsicosta von Koenen, p. 284, pl. 40, fig. 1a, b.
	 1942 �Crioceras sparsicosta von Koenen; Dacqué, pl. 15, fig. 5, 5a (= von Koenen, 1902, pl. 40, fig. 1a, b). 
	 1974 �Paracrioceras sparsicosta von Koenen; Kaever et al., p. 222, pl. 2, fig. 2 (= von Koenen, 1902, pl. 

40, fig. 1b).
	 1997a “Crioceras” sparsicosta von Koenen; Mutterlose et al., figs. 44.5, 44.6, 45.2.

	 Holotype – Fixed by monotypy. The specimen figured by von Koenen (1902, p. 284, 
pl. 40, fig. 1a-b) from the upper Barremian near Braunschweig, northern Germany. 

Fig. 2. Whorl sections of Emericiceras subtilicostatum 
sp. nov., RGM 213 867. × 1.
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	 Material – Eight specimens, RGM 213 759, 213 906, 213 908, 213 909, 213 911, 213 
913A, 213 913B and 213 913C. The morphology of the earliest whorls (RGM 213 913A) 
of this species is documented here for the first time.

	 Description – The shell is very large and consists of rather closely coiled crioconic 
whorls. The early whorls slowly increase in height, but the later whorls exhibit a mod-
erate increment in height. The venter is rounded. The flanks of the early whorls are con-
vex, but from D = 80-90 mm the flanks become flattened. Up to D = 30 mm the dorsum 
is rounded, but from this diameter it gradually flattens. The cross section of the early 
whorls is subcircular, but from D = 40-50 mm it becomes subellipsoidal. The umbilical 
perforation is very wide.
	 The sculpture of the first post-embrional whorl (RGM 213 913A) consists of strong-
ly prorsiradiate tuberculate main ribs; between each pair of them, there are one or two 
non-tuberculate intermediate ribs. First appear the ventrolateral and lateral tubercles, 
whereas the umbilical tubercles appear rather late. On the early whorls the bases of the 
umbilical, lateral and ventrolateral tubercles are slightly stretched in the direction of the 
ribbing. From D = 30-35 mm the number of the intermediate ribs between every two 
main ribs increases to 3-4, rarely to 5-6. In addition, the main ribs are markedly distant 
and thicker than the intermediate ones. The lateral and ventrolateral tubercles are prob-
ably the bases of small spines.
	 The suture line is well visible on the early whorl (RGM 213 913); the lateral lobe (L) 
is comparatively broad and trifid; the middle branch of the lateral lobe is slightly deep-
er than the ventral (E) lobe. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 906	 119.0	 37.0	 24.2	 -	 60.5	 0.31	 -	 0.51	 -	 1.53	 0.11
213 909	 106.5	 34.0	 18.3	 -	 57.0	 0.32	 -	 0.53	 -	 1.86	 0.14
213 759	 93.0	 30.2	 17.5	 -	 47.0	 0.32	 -	 0.50	 -	 1.72	 0.14
213 908	 92.0	 31.5	 21.6	 -	 42.0	 0.34	 -	 0.46	 -	 1.46	 0.11
213 913A	 27.5	 7.2	 4.8	 7.1	 17.0	 0.26	 0.26	 0.61	 1.01	 1.50	 0.08

	 Comparison – Emericiceras sparcicosta (von Koenen) resembles E. annulatum (von 
Koenen) in the closely coiled crioconic whorls and in the great distance of the main ribs, 
but differs in having a much greater number of intermediate ribs between the main ribs 
and in the cross section of the late whorls being subellipsoidal instead of subtrapezoidal.

	 Occurrence – RGM 213 759, 213 906-213 909, 213 913A-C, upper Barremian sparsi­
costa Zone, beds 130-131, Gott quarry, Sarstedt, northern Germany. 

	 Distribution – Upper Barremian sparsicosta Zone, northern Germany. 

Emericiceras gotti sp. nov.
Pl. 17, fig. 2; Pl. 18; Pl. 19, fig. 1; Fig. 3.

	 Holotype – RGM 214 476.

	 Type locality – Gott quarry, Sarstedt, northern Germany.
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	 Type horizon – Upper Hauterivian discofalcatus Zone.

	 Derivatio nominis – Named for Otto Gott, after whom the quarry has been named.

	 Material – Two specimens (RGM 214 476, 197 186) of which the holotype is the most 
complete, showing early, middle and late ontogenetic stages. The second specimen has 
better preserved early whorls, but the late whorls are missing. 

	 Diagnosis – Very large crioconic shells. The sculpture of the early whorls consists of 
simple ribs, with rows of ventrolateral and lateral spines. Umbilical tubercles appear 
at about D = 50 mm. In this stage there are 3-4 non-tuberculate intermediate ribs be-
tween every two tuberculate main ribs. In a later stage the main ribs become stronger 
and are provided with rows of umbilical and lateral spines. On the venter, between D 
= 70-80 mm, one row of the ventrolateral spines gradually disappears, whereas the 
other row gradually shifts to a mid-ventral position, so that in the mature stage there 
is only a single mid-ventral row of spines. 
 
	 Description – The shell has a diameter of more than 300 mm. The earliest whorls are 
almost contiguous, whereas from D = 4.5-5.0 mm the whorls are crioconic. In the ma-
ture stage the shell is represented by rather widely coiled crioconic whorls, which 
slowly increase in height. The flanks are convex and the venter is relatively narrow, 
but the dorsum is wide and flat. With growth, the dorsum becomes wider still and is 
provided with a shallow depression, but subsequently the dorsum becomes flat again. 
The whorl section changes from suboval to subtriangular, with the maximum thick-
ness at the lower quarter of the flank. 
	 The sculpture can be traced down to 
D = 3 mm (RGM 197 186). Approximate-
ly from D = 5 mm it consists of simple 
ribs, with two rows of spines, viz. the 
ventrolateral and lateral ones, and be-
tween every two tuberculated main ribs 
there are one or two non-tuberculate in-
termediate ribs. From about D = 25 mm 
the ventrolateral and lateral spines be-
come very long. Small umbilical spines 
appear from D = 47 mm. Between each 
pair of thick main ribs there are 3-4 thin-
ner, non-tuberculate intermediate ribs. Between D = 70-80 mm, a remarkable trait de-
velops, i.e., on the ventral side of the whorl one row of ventrolateral spines shifts into 
a mid-ventral position, whereas the other row diminishes and has disappeared by D = 
80 mm, so that instead of rows of ventrolateral spines on both sides of the venter, there 
is only a single row of mid-ventral spines. Thus, in the mature stage the main ribs of 
both sides are strong and provided with two rows of umbilical tubercles and lateral 
spines, but on the venter there is only one row of mid-ventral spines. Up to D =135 mm 
the mid-ventral and lateral spines are significantly longer than the umbilical ones. But 
later (D > 135 mm) the umbilical spines also become long, though still shorter than the 

Fig. 3. Whorl sections of Emericiceras gotti sp. nov., 
RGM 214 476 (holotype). × 1.
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mid-ventral and lateral ones. All ribs cross the venter in a straight line, whereas they 
are equally thin and convex on the flat dorsum. 
	 The morphological features described here can be well traced on the holotype. RGM 
197 186 is a young individual (D = 60 mm) that is partly embedded in the rock and the 
transition described above from a sex-tuberculate type into a quinque-tuberculate type 
has not yet started.
	 Only parts of the strongly frilled dorsal (I) and lateral (L) lobes of the suture line are 
visible in the holotype; the lateral lobe is trifid and its median incision is slightly longer 
than those of the other two lobes. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 476	 297	 79	 48.5	 79	 165	 0.27	 0.27	 0.56	 1	 1.63	 0.1
	 (215)	 (68)	 (40)	 (68)	 (120)	 (0.31)	 (0.31)	 (0.59)	 1	 (1.7)	 (0.1)
197 186	 60.5	 17.5	 11.5	 -	 32.3	 0.29	 -	 0.53	 -	 1.52	 0.1

	 Comparison – Emericiceras gotti differs from the specimen figured by Neumayer & 
Uhlig (1881, p. 187, pl. 55) as E. roemeri in having more open crioconic coiling, lesser in-
crement in the whorl height, subrounded whorl section and in the slightly earlier origin 
(between D = 70-80) of the quique-tuberculated type of sculpture in the ontogeny (in E. 
roemeri between D = 80-90, if the drawing is correct).

	 Remarks – Heteromorphic ammonite genera with five rows of spines have not been 
recorded hitherto. So, we may ask ourselves whether the phenomenon of transforma-
tion from a six-spined to a five-spined type of sculpture was due to a pathology or if it 
has a genotypical reason. If this transformation is an expression of genotype, then five-
spined forms may be grouped into a new genus. As there are only two species known, 
viz. E. gotti and E. roemeri, we need more and better-preserved material to solve this 
question. Hence we provisionally assign these species to the genus Emericiceras.

	 Occurrence – RGM 214 476, upper Hauterivian discofalcatus Zone, Gott quarry near 
Sarstedt; RGM 197 186, upper Hauterivian staffi Zone, bed 30, S-Bahn, Hannover Air-
port, northern Germany.

	 Distribution – Upper Hauterivian, northern Germany. 

Emericiceras wermbteri (von Koenen, 1902)
Pl. 19, fig. 3; Pls. 20-24; Pl. 25, fig. 1.

	 1902 Crioceras Wermbteri von Koenen, p. 292, pl. 43, fig. 4.

	 Lectotype – The specimen figured by von Koenen (1902, pl. 43, fig. 4) from the lower 
Hauterivian radiatus Zone near Kirchwehren, northern Germany. Designated herein.

	 Material – Nineteen rather well to well-preserved specimens, RGM 197 084, 213 511, 
213 612, 213 618-213 622, 213 624, 213 625, 213 862, 214 377, 214 378, 214 380, 214 381, 214 
383, 214 387, 214 390, 214 497. 
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	 Description – Large shell with early whorls that nearly touch each other. From D = 
10-12 mm coiling becomes crioconic with whorls that slowly or moderately increase in 
height. The flanks are slightly convex, the venter is rounded and the dorsum is flat-
tened. The whorl section is subellipsoidal, becoming subtrapezoidal at a late ontogen
etic stage. 
	 The sculpture of the early whorls consists of simple, straight, equally thin ribs. From 
D = 15-17 mm it differentiates into strong main ribs with ventrolateral spines and thin-
ner non-tuberculate intermediate ribs. There are 4-6, rarely 7-8, intermediate ribs be-
tween every two main ones, but from D = 150-160 mm the number of intermediate ribs 
reduces to 4-3 and in the latest ontogenetic stage to two. In addition to the simple inter-
mediate ribs there are also short intercalatory ribs, which start at four-fifths of the whorl 
height, and like the other intermediate ribs they cross the venter in a straight line. Ven-
trolateral spines become stronger. Umbilical and lateral spines appear late, approxi-
mately from D = 100-110 mm. From D = 125-130 mm all three spines are prominent. In 
the adult stage of the holotype constrictions are present adapically of the main ribs. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 380	 230.0	 61.0	 41.2	 56.5	 129.0	 0.26	 0.24	 0.56	 1.08	 1.48	 0.08
	 (86.0)	 (26.2)	 (14.7)	 -	 (50.0)	 (0.30)	 -	 (0.58)	 -	 (1.78)	 (0.13)	
214 377	 202.0	 52.6	 39.0	 47.2	 120.0	 0.26	 0.23	 0.59	 1.11	 1.35	 0.06
	 (115.0)	 (39.0)	 (20.0)	 -	 (58)	 (0.34)	 -	 (0.50)	 -	 (1.95)	 (0.16)	
197 084	 182.0	 50.4	 35.4	 -	 97.0	 0.28	 -	 0.53	 -	 1.42	 0.13	
213 862	 116.2	 32.0	 22.3	 -	 63.3	 0.27	 -	 0.54	 -	 1.43	 0.07	
214 381	 102.0	 31.5	 18.0	 -	 55.0	 0.31	 -	 0.54	 -	 1.75	 0.13	
214 497	 48.4	 12.2	 10.7	 -	 21.4	 0.25	 -	 0.44	 -	 1.14	 0.03

	
	 Comparison – Emericiceras wermbteri resembles E. strombecki in the type of coiling and 
sculpture in the adult stage. However, it clearly differs from the latter in having non-
tuberculate sculpture on the early whorls up to D = 15-16 mm and only ventrolateral 
spines up to D = 100-110 mm. From this diameter umbilical and lateral tubercles appear. 

	 Occurrence – RGM 214 862, upper Hauterivian inversum-staffi zonal boundary beds, 
quarry 4, bed 44, along the Mittelland Canal near Wilhelmsdorf, Haste; RGM 213 511, 
214 497, upper Hauterivian staffi Zone, bed 56, Mittelland Canal, Haste; RGM 197 084, 
213 612, 213 618-213 622, 213 624, 213 625, 214 377, 214 378, 214 380, 214 381, 214 383, 214 
387, 214 390: upper Hauterivian staffi Zone, bed 26, S-Bahn, Hannover Airport, northern 
Germany. 

	 Distribution – Upper Hauterivian, northern Germany.

Emericiceras hannoverense sp. nov. 
Pl. 19, fig. 2; Pl. 25, fig. 2; Pls. 26-29; Pl. 30, fig. 1; Fig. 4.

	 Holotype – RGM 214 379.

	 Type locality – S-Bahn Hannover Airport, Lower Saxony, northern Germany.
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	 Type horizon – Upper Hauterivian staffi Zone, bed 26.
	
	 Derivatio nominis – Named after the type locality.

	 Material – Thirteen well-preserved specimens, RGM 213 590, 213 593, 213 617, 213 
633, 213 640, 213 865, 213 977, 214 021, 214 022, 214 375, 214 376, 214 379 (holotype), 214 
382. 

	 Diagnosis – Rather tightly coiled crioconic whorls, moderately increasing in height. 
The sculpture of the early whorls consists of very thin, non-tuberculate, uniform ribs. 
From D = 40-50 mm, main ribs with rather strong ventrolateral spines develop. On early 
whorls, the number of intermediate ribs between every two main ribs varies from 7-11, 
on later whorls 4-6. In later ontogenetic stages umbilical tubercles appear on the main 
ribs and, later still, also lateral tubercles. Constrictions develop along some main ribs. 

	 Description – The early whorls moderately increase in height; in the adult stage 
(RGM 214 376) the last whorl increases only slowly in height. The venter is rounded, 
the flanks are flattened, and the dorsum is broad and flat. The cross section of the early 
whorls is subellipsoidal, but from D = 30-35 mm it becomes subtrapezoidal with the 
greatest thickness at the lower quarter of the whorl height. 
	 A few weak constrictions are present between the very thin, closely spaced, radi-
ate, uniform ribs on the early whorls. From D = 40-50 mm, a differentiation in main 
and intermediate ribs sets in. At first, 
the main ribs are only slightly stronger 
than the intermediate ribs and provided 
with small ventrolateral spines; the lat-
ter become stronger with growth. The 
number of intermediate ribs to one main 
rib is 7-11, but from D = 100-105 mm it 
decreases to 4-6. In a later ontogenetic 
stage umbilical spines appear and, later 
still, also lateral spines. Distinct con-
strictions develop adapical (rarely 
adoral) of some of the main ribs. On the 
flanks of the early whorls the ribs, espe-
cially the intermediate ones, are slightly 
flexuous or straight, but they are gener-
ally straight in later growth stages. All 
ribs pass straight over the venter. On the 
dorsum the ribs are equally thin and 
convex. The sculpture of the adult stage 
is not preserved.
	 The suture line is preserved on RGM 
213 640; the lateral (L) lobe is trifid and 
long, whereas the umbilical (U1) one 
(also trifid) is markedly short.

Fig. 4. Whorl section of Emericiceras hannoverense sp. 
nov., RGM 214 376. × 1.
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 882	 143.5	 42.4	 27.3	 -	 78.2	 0.29	 -	 0.54	 -	 1.55	 0.10
214 375	 121.0	 39.0	 24.0	 -	 62.0	 0.32	 -	 0.51	 -	 1.62	 0.12
214 376	 108.0	 30.0	 20.8	 -	 60.0	 0.28	 -	 0.55	 -	 1.44	 0.08
	 (70.0)	 (20.8)	 (13.5)		  (38.5)	 (0.30)		  (0.55)		  (1.54)	 (0.10)
213 590	 106.0	 31.0	 20.0	 -	 58.5	 0.29	 -	 0.55	 -	 1.55	 0.10
213 640	 97.0	 29.0	 18.8	 -	 52.3	 0.30	 -	 0.54	 -	 1.54	 0.10
213 593	 96.0	 31.3	 18.7	 -	 48.0	  0.32	 -	 0.50	 -	 1.67	 0.13
214 379	 93.0	 30,5	 19.0	 -	 47.5	 0.32	 -	 0.51	 -	 1.60	 0.12
214 022	 89.0	 27.0	 17.5	 -	 46.4	 0.30	 -	 0.52	 -	 1.54	 0.10
214 021	 70.0	 21.3	 14.0	 -	 38.0	 0.30	 -	 0.54	 -	 1.52	 0.10
213 633	 49.5	 14.3	 10.0	 -	 25.0	 0.29	 -	 0.50	 -	 1.43	 0.08

	 Comparison – Emericiceras hannoverense sp. nov. resembles E. wermbteri in the shape 
of the cross section and in the type of sculpture on the early whorls, but differs from 
it in having more tightly coiled crioconic whorls, in having a greater number of inter-
mediate ribs between every two main ribs, in having distinct constrictions and in 
lacking intercalatory ribs. 

	 Occurrence – RGM 213 865, upper Hauterivian inversum-staffi zonal boundary beds, 
quarry 4, bed 44, near Wilhelmsdorf, Haste; RGM 213 590, 213 593, 213 617, 213 640 (bed 
20), 214 021, 214 022, 214 375, 214 376, 214 379, 214 382, upper Hauterivian staffi Zone, 
bed 26, S-Bahn Hannover Airport; RGM 213 633 and 213 977, upper Hauterivian staffi 
Zone, beds 100 and 102, respectively, Resse quarry, Hainholz, northern Germany. 

Emericiceras kemperi sp. nov.
Pls. 69-72; Pl. 73, fig. 2.

	 Holotype – RGM 213 639.

	 Type locality – S-Bahn Hannover Airport, northern Germany.

	 Type horizon – Upper Hauterivian staffi Zone, bed 19.

	 Derivatio nominis – In honour of Dr. Edwin Kemper.

	 Material – Five further fairly well-preserved specimens, RGM 197 176, 213 637, 213 
642, 214 019 and 214 023.

	 Diagnosis – The early whorls are contiguous and moderately increasing in height. 
The later whorls gradually become tightly crioconically uncoiled. The cross section is 
subellipsoidal. The sculpture of the contiguous early whorls consists of an alternation 
of slightly flexuous main ribs, and long and short intermediate ribs. Small umbilical 
spines first appear on the main ribs. Ventrolateral spines appear with the beginning of 
crioconic uncoiling, whereas the smaller lateral spines appear later. The ventrolateral 
and lateral spines are stronger than the umbilical ones. The number of non-tuberculate 
intermediate ribs to one main rib is one on the early whorls, later increasing to two. 
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	 Description – Up to D = 130-170 mm the large shell consists of contiguous planispiral 
whorls, which moderately increase in height. From this diameter the whorls gradually 
become tightly crioconic. The venter is rounded and the flanks are slightly convex, but 
the dorsum is broad and almost flattened. The subellipsoidal cross section is markedly 
higher than wide. 
	 The sculpture of the early contiguous whorls consists of slightly flexuous main and 
intermediate ribs. Then appear umbilical thickenings, which with growth develop into 
rather strong umbilical spines. Between every two main ribs there is only one interme-
diate or intercalatory rib; the latter arise at one third of the whorl height. The ventrola-
teral spines appear at D = 80-85 mm, the lateral spines appear at D = 140-145 mm. The 
ventrolateral and lateral spines become longer than the umbilical ones. The bases of all 
spines are stretched in the direction of ribbing. Between every two main ribs there are 
two non-tuberculate intermediate ribs. All ribs cross the venter in a straight line, where-
as on the dorsum they are convex.

	 Mesurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 639	 205.0	 69.0	 46.0	 58.2	 97.0	 0.34	 0.28	 0.47	 1.18	 1.50	 0.11
	 (133.0)	 (46.0)	 (31.5)	 (36.3)	 (60.5)	 (0.34)	 (0.27)	 (0.45)	 (1.26)	 (1.46)	 (0.10)
213 642	 241.0	 81.0	 50.0	 -	 109.0	 0.34	 -	 0.45	 -	 1.62	 0.13
214 019	 159.0	 58.5	 36.4	 -	 72.0	 0.37	 -	 0.45	 -	 1.60	 0.14
213 637	 125.0	 42.0	 30.2	 -	 59.0	 0.33	 -	 0,47	 -	 1.39	 0.09
197 176	 77.0	 27.2	 17.4	 -	 33.5	 0.35	 -	 0.43	 -	 1.56	 0.13

	 Comparison – Emericiceras kemperi resembles Paracrioceras stadtlaenderi (Müller) in its 
general shell shape (contiguous early whorls and very tight crioconic coiling of late 
whorls), in its subellipsoidal cross section in the early and middle growth stages, and in 
the presence of intercalatory ribs, but differs from it in having denser ribbing and a 
greater number of intermediate ribs between every two trituberculate main ribs. 

	 Occurrence – RGM 213 639, 214 019, 214 023, 197 176, 213 642, 213 637, upper Haute-
rivian staffi Zone, bed 19, S-Bahn Hannover Airport, northern Germany.

Genus Crioceratites Léveillé, 1837

	 Type species – Crioceratites Duvalii Léveillé, 1837, by subsequent designation of Di-
ener (1925, p. 192). France (Basses-Alpes), Hauterivian.
	  
	 Diagnosis – Crioconic shells of which the whorls slowly to moderately increase in 
height. The cross section of the early whorls is subcircular. Later it may be subellipsoi-
dal, subtrapezoidal, subrectangular or suboval. The sculpture of the earliest whorls 
consists of simple, thin, non-tuberculate ribs; rarely, weak constrictions may be present. 
In later growth stages a differentiation into main and intermediate ribs develops. In 
some species intercalatory or bifurcate ribs may occur. In later ontogenetic stages vent-
rolateral spines and/or umbilical tubercles may appear on the main ribs. Distinct con-
strictions adapically or adorally of some of the main ribs. Ventrolateral spines may dis-
appear towards the mature growth stage.
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	 Remarks – As noted above, we follow Vermeulen (2004) in distigushing the artificial 
group of “C.” nolani from the artificial group of C. duvali, although the precise number 
of included species of both groups is under discussion. The difference in the type of 
sculpture between these two artificial groups is marked. 

	 Distribution – Hauterivian. western and central Europe, Crimea, Caucasus, North 
Africa, South America.

Crioceratites hastensis sp. nov.
Pl. 30, fig. 2; Pl. 31; Pl. 32, fig. 2; Pl. 33; Pl. 34, fig. 1; Fig. 5.

	 Holotype – RGM 214 089.

	 Type locality – Mittelland Canal near Wilhelmsdorf, Haste.

	 Type horizon – Upper Hauterivian staffi Zone. 

	 Derivatio nominis – The species is named after the village of Haste. 

	 Material – Five further faily well-preserved specimens, RGM 197 182, 213 505, 213 
514, 213 516 and 213 866, and several fragments. 

	 Diagnosis – Crioconic shell with whorls that moderately increase in height. The 
whorl section is subellipsoidal. The sculpture of the early whorls consists of closely 
spaced, rather thin, slightly flexuous, simple ribs. In a later growth stage the ribbing dif-
ferentiates into main (with ventrolateral spines) and intermediate (non-tuberculate) 
ribs. There are constrictions adapical of 
some main ribs. The intermediate ribs 
are slightly thinner than the main ones 
and there are 3-7 intermediate ribs to 
one main rib. All ribs cross the venter in 
a straight line, but on the dorsum they 
make a convex curve. On the flanks the 
ribs are slightly flexuous. 

	 Description – Criocone with whorls 
that are rather approximate, but from D 
= 100-120 mm the shell becomes more 
open crioconic. The whorls moderately 
increase in height. The flanks of the ear-
ly whorls are slightly convex, but from 
D = 35 mm they flatten. The venter is 
narrow and rounded. The dorsum is 
flattened and broad; later, it has a shal-
low depression. The whorl section is 
subellipsoidal.

Fig. 5. The whorl section of Crioceratites hastensis sp. 
nov., RGM 213 514. × 1.
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	 The sculpture of the early whorls consists of closely spaced, adorally concave, sim-
ple ribs. Main ribs with ventral spines and non-tuberculate intermediate ribs gradu-
ally appear from D = 20 mm. In the early ontogenetic stage there are 5-7 intermediate 
ribs to one main rib. On the last whorl there are additional short intercalatory ribs, 
which start at three-quarters of the whorl height or slightly lower. There are also very 
few bifurcating ribs. Bifurcation starts below the middle of the whorl height. The main 
ribs bear ventrolateral spines, which become rather prominent on the last whorl of the 
holotype. At the umbilical margin some of main ribs have tubercle-like thickenings. 
There are constrictions behind the main ribs, which are very clear on the last whorl. 
The main ribs are slightly thicker than the intermediate ones. All ribs cross the venter 
in a straight line, they are slight flexuous on the flanks, and on the dorsum all ribs are 
equally thin and convex. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 866	 101.4	 34.5	 21.5	 -	 47.0	 0.34	 -	 0.46	 -	 1.60	 0.12
214 089	 90.0	 30.0	 18.9	 -	 44.5	 0.33	 -	 0.49	 -	 1.59	 0.12
197 182	 90.0	 31.5	 21.0	 -	 46.5	 0.35	 -	 0.52	 -	 1.57	 0.11
213 516	 73.0	 25.2	 16.0	 19.3	 34.5	 0.34	 0.26	 0.47	 1.30	 1.57	 0.12
213 514	 71.4	 25.2	 16.6	 19.2	 30.0	 0.35	 0.26	 0.42	 1.31	 1.51	 0.12

	 Comparison – This species resembles C. loryi Sarkar, 1955 (see Thieuloy, 1972, p. 41, 
pl. 5, figs. 1-5) in the crioconic whorls that moderately increase in height and in the type 
of sculpture of the adult ontogenetic stage, i.e., slightly flexuous intermediate ribs, 
which tend to become as strong as the main ribs. But it differs from C. loryi in the ab-
sence of umbilical tubercles, and in the flexuous fasciculated ribs on the early and mid-
dle ontogenetic stages. The inner whorls of a very large specimen, RGM 197 182 (Pl. 32, 
fig. 1), resemble those of C. hastensis, but, unlike the latter species, it has a loosely coiled 
crioconic last whorl which slowly increases in height. We therefore prefer to refer to it 
as C. aff. hastensis (Pl. 32, fig. 1).
 
	 Occurrence – RGM 213 505, upper Hauterivian inversum Zone, quarry 2, Mittelland 
Canal near Wilhelmsdorf, Haste; RGM 213 866, upper Hauterivian staffi Zone, quarry 4, 
bed 56, along the Mittelland Canal near Wilhelmsdorf, Haste; RGM 214 089, same local-
ity, but without bed number. RGM 213 514, 213 516, upper Hauterivian staffi Zone, Mit-
telland Canal, Haste; RGM 197 182, upper Hauterivian staffi Zone, bed 30, S-Bahn Han-
nover Airport, northern Germany.

Crioceratites subisocostatus sp. nov. 
Pl. 34, fig. 2; Pl. 35; Pl. 36, fig. 1.

	 Holotype – RGM 197 181.

	 Type locality – S-Bahn Airport Hannover, northern Germany.

	 Type horizon – Upper Hauterivian, staffi Zone, bed 19.
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	 Derivatio nominis – Sub as prefix (Latin) = somewhat, nearly; isos (Greek) = equal; 
costa (Latin) = rib; because of almost equal thickness of main and secondary ribs.

	 Material – Five further specimens, RGM 197 176, 197 191, 197 192, 213 864, 214 023.

	 Diagnosis – Very large shell, with contiguous or almost contiguous early whorls, 
which slowly increase in height. Later whorls become crioconic. The sculpture of the 
early whorls consists of straight to slightly curved, non-tuberculate ribs. They pass 
over the venter without broadening. In a later growth stage there appear ventrolateral 
spines on some ribs and, simultaneously, coiling becomes more crioconic. The tuber-
culate main ribs have the same thickness as those of the intermediate ribs. Still later the 
main ribs become slightly stronger than the intermediate ones.

	 Description – The shell is very large (D > 190 mm). At D = 65-110 mm, the contigu-
ous whorls become crioconic, slowly increasing in height. The venter of the early 
whorls is rounded and the flanks are slightly convex. The dorsum is flat, but from D = 
100-110 mm it has a shallow depression (RGM 197 196). In a later ontogenetic stage, 
the venter becomes broader and almost flat; the dorsum and flanks also are flat. The 
cross section changes from subellipsoidal (up to D = 105-110 mm) to suboctagonal (D 
> 110 mm). 
	 The sculpture of the early whorls (H = 6.5-10 mm) consists of straight, simple, dis-
tant, equal, non-tuberculate ribs. The width of the interspaces is twice the breadth of the 
ribs. Intermediate ribs appear later. In this stage all ribs are equal and slightly flexuous 
on the flanks, while they pass straight over the venter without broadening. On the dor-
sum the ribs are thin and slightly convex. From D = 60-70 mm ventrolateral spines ap-
pear on some ribs; these are the main ribs. There are 3-4 non-tuberculate intermediate 
ribs to one main rib. Only after D = 140 mm do the main ribs become stronger than the 
intermediate ones. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
217 181	 185.0	 51.5	 37.7	 -	 100.0	 0.28	 -	 0.54	 -	 1.37	 0.08
197 191	 144.0	 41.0	 29.0	 -	 76.8	 0.28	 -	 0.53	 -	 1.41	 0.08
	 (67.5)	 (22.2)	 (17.0)		  (28.0)	 (0.33)		  (0.41)		  (1.30)	 (0.07)
213 864	 102.0	 36.5	 25.5	 -	 47.0	 0.36	 -	 0.46	 -	 1.43	 0.11
197 192	 98.0	 36.0	 22.5	 -	 42.0	 0.37	 -	 0.43	 -	 1.60	 0.14

	 Comparison – Crioceratites subisocostatus differs from congeneric species in having 
contiguous whorls up to D = 65-110 mm, which become crioconic only in the later on-
togenetic stage, and in having equally thick main (with ventral tubercles) and interme-
diate (non-tuberculate) ribs up to D = 140 mm. 

	 Occurrence – RGM 197 176, 197 181, 197 191, 197 192, upper Hauterivian Staffi Zone, 
bed 30, S-Bahn, Hannover Airport, Hannover; RGM 214 023, same locality, bed 19; RGM 
213 864, upper Hauterivian staffi Zone, quarry 4, beds 56-58, along Mittelland Canal 
near Wilhelmsdorf, Haste, northern Germany. 
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Crioceratites vermiformis sp. nov. 
Pl. 36, figs. 2-4.

	 Holotype – RGM 197 188A.

	 Type locality – S-Bahn Hannover Airport, northern Germany.

	 Type horizon – Upper Hauterivian, staffi Zone, bed 30.

	 Derivacio nominis – Referring to the worm-like shape.

	 Material – Two further fairly well-preserved specimens, RGM 197 185 and 197 194.

	 Diagnosis – Widely open crioconic whorls. The early whorls moderately increase in 
height, but the later ones only slowly do so. The venter and flanks are rounded, the 
dorsum is flattened. The cross section changes from subcircular to subellipsoidal. The 
sculpture consists of main and thinner intermediate ribs. The main ribs bear ventrolat
eral spines. There are 3-4 non-tuberculate intermediate ribs to one main rib. In the 
mature stage the thickness of the main and intermediate ribs becomes equal.

	 Description – A moderately-sized shell. Up to D = 30-35 mm the whorls moderate-
ly increase in height, but later coiling becomes very open and the whorls only slowly 
increase in height. The cross section changes with age from subcircular to subellip-
soidal. 
	 The sculpture of the early whorls consists of straight to slightly curved, simple 
ribs. The space between the ribs is equal to their thickness, but after D = 10-12 mm the 
ribs become more widely-spaced and the main ribs bear strong ventral spines. The 
slightly thinner intermediate ribs remain non-tuberculate and there are 3-4 to one 
main rib. On the flanks the ribs are slightly prorsiradiate, but they pass straight over 
the venter. On the dorsum all ribs are equally thin and convex. In the mature stage the 
main and intermediate ribs become equal and ventral spines gradually disappear. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
197 188A	 54.5	 12.0	 8.5	 -	 36.0	 0.22	 -	 0.67	 -	 1.41	 0.06
	 (32.5)	 (8.5)	 (5.0)		  (21.0)	 (0.26)		  (0.66)		  (1.70)	 (0.11)
197 185	 40.5	 10.4	 7.5	 -	 23.5	 0.25	 -	 0.58	 -	 1.39	 0.07
197 194	 39.8	 11.4	 6.2	 -	 23.5	 0.28	 -	 0.59	 -	 1.83	 0.13

	 Comparison – This species differs from congeneric species in having very open crio-
conic whorls that slowly increase in height.

	 Occurrence – RGM 197 185, 197 188a, 197 194: upper Hauterivian staffi Zone, bed 30, 
S-Bahn Hannover Airport, Lower Saxony, northern Germany.
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Genus Fissicostaticeras gen. nov.

	 Type species – Hamites (Ammonites) fissicostatus Roemer, 1841 (p. 94, pl. 13, fig. 13), 
lower Barremian, Yorkshire, England.

	 Derivatio nominis – The genus is named after the bundled (or fasciculate) ribs in the 
early ontogenetic stage: fissus (Latin) = split, costa (Latin) = rib, thus fissicostatus = with 
split ribs. 

	 Diagnosis – The earliest whorls may be contiguous or near-contiguous. Later, the 
shell consists of rather tightly coiled crioconic whorls which moderately increase in 
height. In the adult growth stage the whorls may become almost contiguous again. 
The cross section is variable and may be subcircular, subellipsoidal, subtrapezoidal or 
oval. The sculpture of the earliest whorls consists of closely-spaced, straight or flexu-
ous, simple ribs; later umbilical tubercles appear. Besides single ribs there are now 
bundled ribs, i.e., two or three ribs arise from the umbilical tubercles, which pass, as 
do the single ribs, over the venter without interruption. In a later growth stage lateral 
and ventrolateral tubercles or clavi appear, and the sculpture consists of strong, simple 
trituberculate main ribs with 2-6 intermediate ribs to one main rib. Some intermediate 
ribs may bear small ventrolateral tubercles. Rarely, intercalatory ribs may occur. In the 
adult growth stage the intermediate ribs may be totally absent. 

	 Remarks – Spath (1924) included two different groups of species in the genus Ho­
plocrioceras. 
	 1. Group of Hoplocrioceras phillipsi (Phillips), which is characterized by small shells 
with planispiral whorls, which are either crioconic (such as H. laeviusculum (von 
Koenen)) or in contact (like H. phillipsi (Phillips)), followed by a curved shaft and a 
long hook. 
	 2. Group of “Crioceratites” fissicostatus (Roemer), with typical crioconic whorls, 
sculptured by single ribs and by bundles of two, or rarely three, ribs arising from um-
bilical tubercles. In the later growth stage, lateral and ventrolateral tubercles appear, 
and the sculpture consists of trituberculate main and non-tuberculate intermediate 
ribs.
	 The “group of fissicostatus (Roemer)” is regarded herein as an independent genus, 
Fissicostaticeras gen. nov. It clearly differs from the genus Hoplocrioceras, here restricted 
to the group of Hoplocrioceras phillipsi, in the absence of a shaft and a hook, and in hav-
ing bundled ribs arising from umbilical tubercles in early ontogenetic stages. This 
group was previously included in Crioceratites (Paracrioceras) Spath (see Rawson, 1975; 
Rawson & Mutterlose, 1983) or in Crioceratites (Crioceratites) Léveillé (Immel, 1978). A 
detailed study of the ontogeny of the representatives of this group shows that it ap-
proaches Emericiceras as well as Paracrioceras only by its mode of crioconic coiling, and 
the presence of trituberculate main and non-tuberculate intermediate ribs in middle 
growth stages. However, this group clearly differs from Paracrioceras and Emericiceras 
in the characteristic type of sculpture in early growth stages, viz. in having bundled 
ribs arising from umbilical tubercles, in the markedly later appearance of ventrolateral 
and lateral tubercles, and in the absence of constrictions. 
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	 The new genus represents an independent phylogenetic lineage. It branched off 
from the “nolani” group (Immel, 1978, p. 71, fig. 12), presumedly during the early Bar-
remian, and comprises six species (see below). 

	 Distribution – Barremian; northern Germany, England, northern Caucasus, Mo-
rocco(?).

Fissicostaticeras fissicostatum (Roemer, 1841)
Pls. 37, Pl. 38; Pl. 39, fig. 1; Pl. 40, fig. 1. 

non 	 1829 �Ammonites fissicostatus Phillips, p. 123, pl. 2, fig. 49 [= Deshayesites fissicostatus] (specimen lost).
	 1841 Hamites (Ammonites) fissicostatus Phillips; Römer, p. 94, pl. 13, fig. 13a, b.
	 1881 Crioceras fissicostatum Römer; Neumayr & Uhlig, p. 185, pl. 56, figs. 1, 1a.
	 1902 Crioceras fissicostatum Römer; von Koenen, p. 233, pl. 12, fig. 2, pl. 22, figs. 1, 2.
	 1902 Crioceras fissicostatum var. minor; von Koenen, p. 236, pl. 23, figs. 1a, b, 2.
	 1938 �Hoplocrioceras fissicostatum Neumayr & Uhlig; Roman, p. 354, pl. 35, fig. 333 [= Neumayr & 

Uhlig, 1881, pl. 56, fig. 1].
	 1942 �Crioceras (Hoplocrioceras) fissicostatum (Römer); Dacqué, pl. 1, figs. 12, 12a [= Neumayr & Uhlig, 

1881, pl. 56, fig. 1, 1a].
	 1957 �Hoplocrioceras fissicostatum (Römer); Arkell et al., p. L208, fig. 237:7 [= von Koenen, 1902, pl. 22, 

fig. 2].
	 1967 �Hoplocrioceras fissicostatum (Römer); Dimitrova, p. 78, text-fig. 34 [= von Koenen, 1902, pl. 22, 

fig. 2].
	 1974 �Hoplocrioceras fissicostatum (Römer); Kaever et al., p. 221, pl. 1, fig. 5a, b [= von Koenen, 1902, 

pl. 22, figs. 1, 2].
	 1978 �Crioceratites (Crioceratites) fissicostatus (Römer); Immel, p. 62, text-fig. 11b [= Neumayr & Uhlig, 

1881, pl. 56, fig. 1].
	 1980 �Crioceratites (Crioceratites) fissicostatus (Römer); Immel & Mutterlose, p. 250, pl. 5, figs. 1, 5.
	 1980 �Crioceratites (Crioceratites) fissicostatus – aequicostatus; Immel & Mutterlose, p. 255, pl. 5, fig. 3.
non	 1983 �Crioceratites (Paracrioceras) fissicostatum (Römer, non Phillips); Rawson & Mutterlose, p. 139, 

fig. 3d-g.
	 1995 Crioceratites (Hoplocrioceras) cf. fissicostatum (Römer); Mutterlose, pl. 8, figs. 2, 3.
	 1997a Hoplocrioceras fissicostatum; Mutterlose et al., figs. 46.3, 46.4.

	 Holotype – The specimen figured by Roemer (1841, p. 94, pl. 13, fig. 13), Yorkshire, 
England, Speeton Clay Formation, lower Barremian. 

	 Material – Three fairly well-preserved specimens, RGM 214 002, 214 003 and 214 020.

	 Description – The large shell, RGM 214 003 (D > 160 mm), consists of rather tightly 
coiled crioconic whorls. Up to D = 100-150 mm the whorls increase moderately in height, 
but from this diameter they slowly do so. The early ontogenetic stage is visible from H = 
8 mm in RGM 214 002. The flanks of the whorls are flat. The venter of the early whorls is 
convex, but later it becomes flattened. The dorsum is flat and has a shallow depression in 
a late ontogenetic stage. The cross section changes from subellipsoidal to subtrapezoidal. 
	 The sculpture of the early whorls (D = 12-15 mm) consists of closely spaced, thin 
ribs. Besides the single ribs, there are slightly flexuous bundled ribs; 2 or 3 branches 
arise from rather strong umbilical tubercles and, like the single ribs, they pass straight 
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over the venter. In this growth stage, ventrolateral and lateral tubercles are not yet 
present, and on the venter all ribs are equal. At about D > 130-150 mm, lateral and ven-
trolateral tubercles appear, so that the sculpture consists of rather strong trituberculate 
main ribs with 2-3 thin, non-tuberculate intermediate ribs to one main rib. With growth 
the number of the intermediate ribs between the two main ribs decreases to one, but on 
the body chamber there are simple, distant trituberculate main ribs only. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 020	 360.0	 108.0	 88.5	 -	 170.0	 0.30	 -	 0.47	 -	 1.22	 0.05
214 003	 160.0	 60.8	 37.0	 46.0	 70.0	 0.38	 0.29	 0.44	 1.32	 1.64	 0.14
214 002	 153.5	 54.0	 33.0	 45.5	 67.0	 0.35	 0.30	 0.44	 1.19	 1.67	 0.13

	 Comparison and remarks – This species resembles F. aequicostatum (von Koenen, 1902) 
in the bundling of ribs from the umbilical tubercles. It differs in the markedly late ap-
pearance of ventrolateral and lateral tubercles, and in the more rapid increase of the 
height of the early crioconic whorls.
	 The small number of specimens does not permit the assessment of the intraspecific 
variabilities of F. fissicostatum and F. aequicostatum. We agree with the opinion of Immel 
& Mutterlose (1980, p. 253) that these two ‘groups’ may be regarded as one species, but 
it is still impossible to prove it. 

	 Occurrence – RGM 214 002, 214 003, 214 020, lower Barremian fissicostatum Zone, bed 
6, Subway Aegidientor Square, Hannover, northern Germany. 

	 Distribution – Lower Barremian fissicostatum Zone of northern Germany; upper Bar-
remian Elegans Zone of Speeton, England; Barremian of Morocco (?); lowermost Bar-
remian of northern Caucasus.

Fissicostaticeras ex gr. fissicostatum (Roemer, 1841) 
Pl. 39, figs. 2-4; Pl. 40, fig. 2.

	 Material – Four rather well-preserved specimens, RGM 213 897, 213 898, 214 015 and 
216 245, represented by early and middle growth stages.

	 Description – The early whorls are contiguous, while later whorls exhibit a tight 
crioconic coiling. The cross section changes from subellipsoidal to subtrapezoidal. Up 
to D = 25 mm the sculpture consists of simple non-tuberculate ribs. From this diame-
ter onward appear umbilical swellings, which in a later growth stage develop into 
rather strong umbilical tubercles. From these tubercles arise 2 or 3 ribs. Between every 
pair of such bundles are 3-6 single intermediate ribs. All ribs pass straight over the 
venter. On the venter all ribs are equal. The sculpture of the late ontogenetic stage is 
not known. 
	 Portions of the suture line are visible in RGM 216 245; the lateral lobe (L) is long and 
asymmetrically trifid. It is markedly larger than the ventral (E) bifid lobe. The first and 
second lateral saddles (E/L, L/U1) have approximately the same height. 
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	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 245	 121.0	 48.7	 28.8	 35.6	 46.0	 0.40	 0.29	 0.38	 1.37	 1.69	 0.16
214 015	 52.0	 21.0	 11.8	 -	 20.7	 0.40	 -	 0.40	 -	 1.77	 0.17

	 Remarks – These specimens resemble F. fissicostatum in the bundles of ribs arising 
from the umbilical tubercles in the early ontogenetic stage, but differ from it in the 
much narrower umbilicus, in the early whorls being contiguous and in the more rapid 
increase of whorl height. Since we do not know the morphology of the later ontogenet-
ic stages, these specimens are referred to as F. ex gr. fissicostatum.

	 Occurrence – RGM 216 245, lower Barremian fissicostatum-elegans zonal boundary 
bed 7, Subway Aegidientor Square, Hannover; RGM 214 015, lower Barremian fissicos­
tatum Zone, bed 6, same locality; RGM 213 897, 213 898, lower Barremian rarocinctum 
Zone, bed 83, Gott quarry near Sarstedt, northern Germany. 

Fissicostaticeras aequicostatum (von Koenen, 1902)
Pl. 41, fig. 1.

	 1902 Crioceras aequicoastatum von Koenen, p. 240, pl. 21, figs. 1, 2.
	 1902 Crioceras aequicostatum von Koenen var. subtilis; von Koenen, p. 240, pl. 30, fig. 3.
?	 1969 Hoplocrioceras aequicostatum (von Koenen); Hiltermann & Kemper, pl. 2, fig. 8.
	 1978 Crioceratites (Crioceratites) aequicostatus (von Koenen); Immel, p. 63, pl. 1, fig. 1.
	 1980 Crioceratites (Crioceratites) aequicostatus (von Koenen); Immel & Mutterlose, p. 255, figs. 2, 4.
non	 1997 Crioceratites aequicostatus (von Koenen); Mutterlose et al., p. 71, fig. 46.2.

	 Holotype – The specimen figured by von Koenen (1902, pl. 21, fig. 2) from the upper 
Barremian elegans Zone, Hildesheim, northern Germany. 
	
	 Material – One well-preserved specimen, RGM 214 487.

	 Description – The shell consists of crioconic whorls, which moderately increase in 
height. Up to D = 30 mm the flanks of the whorl are slightly convex; from this diameter 
they flatten. The venter of the early whorls is rounded, but from D = 80 mm it gradually 
flattens. The dorsum is flat with a shallow depression in the adult growth stage. The 
cross section changes from subcircular to subellipsoidal, but later, from D = 80 mm it is 
subtrapezoidal.
	 The sculpture of the early whorls (up to D = 20 mm) consists of dense, straight or 
slightly flexuous, simple ribs. From this diameter also appear fasciculate ribs. The point 
of splitting into two ribs is at the umbilical margin. Approximately at D = 40-45 mm, 
umbilical tubercles appear at the points of splitting. There are also single main ribs orig-
inating from the umbilical tubercles; these ribs are markedly thicker than the non-tu-
berculate intermediate ribs. The number of the latter between every two main ribs is 4-5 
on the early whorls, but after D = 90 mm their number decreases to one. The ventrola-
teral spines appear at D = 70 mm and the lateral tubercles at D = 80 mm. 
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 487	 110.0	 36.2	 23.5	 -	 53.5	 0.33	 -	 0.49	 -	 1.54	 0.11
	 (66.5)	 (23.5)	 (15.0)		  (30.0)	 (0.35)		  (0.45)		  (1.57)	 (0.12)

	 Comparison – This species resembles F. fissicostatum; a comparison between the two 
is given in the description of the latter.

	 Occurrence – Upper Barremian elegans Zone, Subway Aegidientor Square, Hanno-
ver.

	 Distribution – Lower Barremian fissicostatum Zone, northern Germany; upper Bar-
remian, elegans Zone. 

Fissicostaticeras claviferum sp. nov. 
Pl. 41, fig. 2; Fig. 6.

	 Holotype – RGM 213 931, represented by one and a half planospiral whorls of the 
early ontogenetic stage (D = 45 mm). The only specimen known.

	 Type locality – Gott quarry near Sarstedt, Lower Saxony, northern Germany.

	 Type horizon – Lower Barremian rarocinctum Zone, bed 83.

	 Derivatio nominis – clavus (Latin) = nail; fero (Latin) = to bear; because the shell bears 
ventrolateral tubercles, which are elongated in the direction of coiling (clavi).

	 Diagnosis – The early crioconic whorls show a small gap, but in later growth stages 
they become almost contiguous. The cross section changes from ellipsoidal to oval. 
From D = 25 mm umbilical thickenings appear, which gradually develop into umbili-
cal tubercles. From each umbilical thickening/tubercle two ribs arise of which one 
bears a distict ventrolateral clavus.

	 Description – The holotype is of moderate size, with tight crioconic coiling of the 
first whorl, while the last preserved part of the outer whorl almost touches the forego-
ing one. The flanks are slightly convex, the venter is narrow and rounded, and the 
dorsum broad and flat. The cross sec-
tion of the first whorl is ellipsoidal, but 
from D = 20 mm it becomes oval, with 
the maximum thickness at one third of 
the whorl height. 
	 The sculpture consists of slightly 
flexuous ribs, which pass straight over 
the venter without broadening. On the 
dorsum the ribs are very thin and con-
vex. From D = 25 mm appear tubercle-

Fig. 6. Whorl sections of Fissicostaticeras claviferum 
sp. nov., RGM 213 931(holotype). × 1. 
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like thickenings at the umbilical edge, which with growth develop into rather strong 
umbilical tubercles. From each umbilical tubercle arises two ribs, one of which bears a 
distinct ventrolateral clavus. This is the main rib. There are 3-4, rarely 5-6, intermediate 
ribs to one main rib, most of which bear small ventrolateral tubercles with a rounded 
basis. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 931	 43.5	 17.2	 10.0	 14.6	 18.5	 0.39	 0.33	 0.42	 1.18	 1.72	 0.16

	 Comparison – Fissicostaticeras claviferum resembles F. fissicostatum and F. aequicos­
tatum in having simple flexuous ribs, and fasciculate ribs arising from the umbilical tu-
bercles, but it differs from these species in having ventrolateral clavi.

Fissicostaticeras aequicostatoides sp. nov.
Pl. 41, fig. 3; Pl. 42; Pl. 43, fig. 1.

	 Holotype – RGM 216 204.

	 Type locality – Subway Aegidientor square in Hannover.

	 Type horizon – Barremian, at the boundary of the fissicostatum and elegans zones, bed 7.

	 Derivatio nominis – Named because it shows some similarities with F. aequicostatum 
(von Koenen). 

	 Material – One further fairly well-preserved specimen, RGM 214 018. 

	 Diagnosis – The large shell shows single and fasciculate ribs; the latter originate 
from umbilical tubercles. Usually, one of the two fasciculate ribs bears a lateral and ven-
trolateral tubercle. From D > 70-80 mm, the sculpture consists of strong, simple, tritu-
berculate main ribs and 1-3 very thin, non-tuberculate intermediate ribs between every 
two main ribs. Intermediate ribs are absent in the adult growth stage.

	 Description – The crioconic whorls moderately increase in height. The flanks of the 
early whorls are slightly convex, although with growth they become flattened. The ven-
ter is rounded and the dorsum flat. The cross section is subellipsoidal. The sculpture 
consists of closely spaced, slightly flexuous, single and fasciculated ribs up to D = 30-35 
mm; the latter originate in pairs from umbilical tubercles. The single ribs and some of 
the fasciculate ribs bear ventrolateral tubercles. The lateral tubercles are situated at 
three quarters of the whorl height, but on the mature body chamber at four-fifths. From 
D = 70-80 mm the sculpture changes; it consists of simple, straight, strong, tritubercu-
late main ribs with very thin, non-tuberculate intermediate ribs between every two 
main ribs. Rarely, short intercalatory ribs may occur. The bases of the ventrolateral tu-
bercles are slightly elongated in the direction of coiling, but those of the lateral and um-
bilical tubercles are slightly elongated in the rib direction. All ribs pass straight over the 
venter, but on the dorsum they are all thin and strongly convex. 



Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)	 33

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 204	 160.0	 52.2	 36.0	 -	 78.0	 0.33	 -	 0.49	 -	 1.45	 0.10
	 (100)	 (35.0)	 (22.0)		  (45.0)	 (0.35)		  (0.45)		  (1.59)	 (0.13)	
	 (70.0)	 (27.0)	 (14.0)		  (35.0)	 (0.38)		  (0.50)		  (1.92)	 (0.18)
214 018	 69.0	 24.7	 12.7	 19.2	 34.0	 0.36	 0,28	 0.49	 1.29	 1.94	 0.17

	 Comparison – This new species resembles F. aequicostatum in the general shape of the 
shell, in the bundles of two ribs arising from the umbilical tubercles, and in the mode of 
alternation of main and intermediate ribs. However, it clearly differs from it in the pres-
ence of ventrolateral and lateral tubercles in earlier growth stage. 

	 Occurrence – RGM 214 018, lower Barremian fissicostatum Zone, bed 6, Subway Ae-
gidientor square, Hannover; RGM 216 204, lower Barremian fissicostatum-elegans zonal 
boundary bed 7, Subway Aegidientor Square, Hannover, northern Germany.

Fissicostaticeras rarocinctum (von Koenen, 1902)
Pl. 43, fig. 2; Pls. 44-49.

	 1902 Crioceras rarocinctum von Koenen, p. 245, pl. 40, fig. 3.
	 1974 �Hoplocrioceras rarocinctum (von Koenen); Kaever et al., p. 221, pl. 1, fig. 4 [= von Koenen, 1902, 

pl. 40, fig. 3].
?	 1983 �Crioceratites (Paracrioceras) cf. rarocinctum (von Koenen); Rawson & Mutterlose, p. 139, text-

fig. 2a, b.
	 1997 Hoplocrioceras rarocinctum (von Koenen); Mutterlose et al., figs. 42.1, 42.2, 43.1, 43.2.
non	 1997 �Hoplocrioceras cf. rarocinctum (von Koenen); Mutterlose et al., p. 67, fig. 42.3 [= F. rarocinctoides 

sp. nov.].

	 Lectotype – The specimen figured by von Koenen (1902, p. 245, pl. 40, fig. 3), upper 
Hauterivian Olcostephanus phillipsi Zone, quarry at the Bohnenkamp near Querum, 
northern Germany. Deposited in the Geologisch-Paläontologisches Institut Göttin-
gen.

	 Material – Twelve fairly well preserved specimens, RGM 212 863, 212 864, 213 758, 
213 800, 214 151, 214 505, 214 524-214 527, 214 535 and 216 238, and several fragments of 
crioconic whorls.

	 Description – The shell consists of whorls that moderately (early whorls) or slowly 
(later whorls) increase in height. The early whorls are contiguous, but in later ontoge-
netic stages they are crioconic. The flanks are slightly convex, the venter is rounded and 
the dorsum flattened. The cross section of the early whorls is subellipsoidal. But simul-
taneous with the start of crioconic coiling it becomes low-ellipsoidal, i.e., slightly higher 
than wide. 
	 The sculpture on the early contiguous whorls consists of straight simple ribs. The 
intercostal space is equal to the rib thickness. From the start of crioconic coiling the 
sculpture consists of strong, straight or flexuous main ribs, provided with rather 
strong umbilical tubercles. From some umbilical tubercles arise two fasciculate ribs. 
The ventrolateral and lateral tubercles appear much later and may become rather 
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strong. Between every two main trituberculate ribs there are 2-4, rarely 2, compara-
tively thin, non-tuberculate intermediate ribs. All ribs pass straight over the venter.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 238	 380.0	 107.5	 75.0	 99.0	 210.0	 0.28	 0.26	 0.55	 1.08	 1.43	 0.08
214 505	 427.0	 120.0	 88.0	 122.0	 230.0	 0.28	 0.28	 0.53	 0.98	 1.36	 0.07
214 151	 364.0	 116.5	 74.0	 -	 190.0	 0.32	 -	 0.52	 -	 1.57	 0.11
212 864	 180.0	 61.0	 45.2	 -	 76.0	 0.34	 -	 0.42	 -	 1.35	 0.08
213 800	 168.0	 53.5	 39.0	 -	 82.0	 0.32	 -	 0.48	 -	 1.37	 0.08
214 526	 120.0	 42.2	 37.3	 46.0	 54.5	 0.35	 0.38	 0.45	 0.92	 1.13	 0.04
214 525	 112.5	 42.0	 24.7	 -	 50.0	 0.37	 -	 0.44	 -	 1.70	 0.15
214 535	 93.0	 35.0	 19.0	 32.0	 42.0	 0.37	 0.34	 0.45	 1.09	 1.84	 0.17
214 524	 65.5	 25.3	 13.8	 -	 27.5	 0.38	 -	 0.42	 -	 1.83	 0.17

	 Remarks – The specimen figured by Mutterlose et al. (1997, p. 67, fig. 42.3) clearly dif-
fers from the holotype of F. rarocinctum in having trituberculate main ribs in the early 
ontogenetic stage, whereas the trituberculation in the holotype and in other specimens 
starts with the beginning of crioconic uncoiling. 

	 Occurrence – All RGM specimens discussed herein are from the lower Barremian ra­
rocinctum Zone, bed 83, Gott quarry near Sarstedt, northern Germany.

	 Distribution – Lower Barremian, northern Germany; lower (?) Barremian, England.

Fissicostaticeras rarocinctoides sp. nov. 
Pls. 50-54; Pl. 55, fig. 1.

	 1997 Hoplocriocera cf. rarocinctum (von Koenen); Mutterlose et al., p. 67, fig. 42.3. 

	 Holotype – RGM 213 797.

	 Type locality – Gott quarry near Sarstedt, Lower Saxony, northern Germany.

	 Type horizon – Lower Barremian rarocinctum Zone, bed 83.

	 Derivatio nominis – named after its resemblance to F. rarocinctum.

	 Material – Six fairly well-preserved specimens, RGM 212 862, 213 797 (holotype), 213 
798A, 213 884, 214 536 and 214 537.

	 Diagnosis – Very large shell with crioconic whorls, which moderately increase in 
height. The cross section in the mature growth stage is suboval (only slightly higher 
than wide), with the maximum thickness at one-fifth of the whorl height. Up to D = 85-
90 mm, the sculpture consists of trituberculate main ribs and 3-7 non-tuberculate inter-
mediate ribs to one main rib. From some umbilical tubercles arise two fasciculate ribs. 



Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)	 35

The ventrolateral and lateral tubercles disappear earlier than the umbilical ones. Rarely 
intercalatory ribs may be present and all ribs pass straight over the venter. On the dor-
sum the ribs are thin and convex. 

	 Description – The shell is very large (D > 220 mm) and consists of crioconic whorls, 
which moderately increase in height. The venter is rounded, the flanks are slightly con-
vex, and the dorsum is broad and flat. Up to D = 90-95 mm, the whorl section is ellipsoi-
dal (slightly higher than wide), but it becomes suboval with growth with the maximum 
thickness at one-fifth of the whorl height.
	 The sculpture of the earliest two whorls is not preserved, but later, up to D = 90-95 
mm, it consists of trituberculate main ribs and 3-7 non-tuberculate intermediate ribs to 
one main rib. The ventrolateral spines are long and their tips are in contact with the dor-
sum of the next whorl. Looped ribs may rarely occur between the umbilical and lateral 
tubercles. From some umbilical tubercles arise two fasciculate ribs. After D = 90-95 mm, 
the ventrolateral spines and lateral tubercles disappear; the umbilical tubercles disap-
pear later (at D = 125 mm, RGM 214 536). There are also rare intercalatory ribs, which 
arise at the lower third of the whorl height. All ribs pass straight over the venter, but on 
the dorsum the ribs are equally thin and curved forward. 
	 The suture line is visible at H = 45 mm (RGM 213 884). The lateral (L) and umbilical 
(U1) lobes are trifid. The siphonal saddle is high and divides the ventral lobe (E) into 
two symmetric branches. The middle branch of the lateral lobe is clearly longer than the 
ventral lobe and its other two branches are as long as the ventral lobe.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 797	 222.0	 70.6	 48.0	 66.0	 112.0	 0.31	 0.30	 0.50	 1.06	 1.47	 0.10
213 884	 150.0	 49.0	 34.5	 47.5	 74.0	 0.33	 0.32	 0.49	 1.03	 1.42	 0.10
214 537	 130.5	 43.8	 23.8	 -	 67.0	 0.33	 -	 0.51	 -	 1.81	 0.15
214 536	 117.0	 40.0	 -	 38.0	 54.0	 0.34	 0,32	 0.46	 1.05	 -	 -
213 798A	 104.0	 32.0	 20.3	 -	 52.0	 0.30	 -	 0.50	 -	 1.60	 0.11

	 Comparison – This new species resembles F. rarocinctum in the tightly coiled criocon-
ic whorls that moderately increase in height and in the type of sculpture in the mature 
growth stage, but the new species differs in having trituberculate main and non-tuber-
culate intermediate ribs on the early whorls up to D = 90-95 mm. 

	 Occurrence – All RGM specimens discussed herein are from lower Barremian raroc­
inctum Zone, bed 83, Gott quarry near Sarstedt, Lower Saxony, northern Germany. 

Genus Paracrioceras Spath, 1924

	 Type species – Ammonites (Crioceras) occultum Seeley, 1865, p. 246, pl. 10. fig. 1a, upper 
Barremian, Yorkshire, England.

	 Diagnosis – In the early growth stage the whorls are slightly crioconic and almost 
contiguous, with an umbilical perforation. Later, with the development of ventrolateral 
spines, the whorls become less tightly coiled, while in the mature stage the whorls of 
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most species are contiguous again. In the early growth stage the sculpture consists of 
simple non-tuberculate ribs. With growth trituberculate (ventrolateral, lateral and um-
bilical tubercles) main ribs appear and 1-2, uncommonly 3 and rarely more, markedly 
thinner intermediate ribs between every two main ribs. Rarely, intercalatory ribs may 
be present. The ventrolateral spines are stronger than the lateral and umbilical tuber-
cles. Looped ribs between the lateral and umbilical tubercles may also occur. In some 
species the intermediate ribs bear weak ventrolateral and sometimes also lateral tuber-
cles. The spines disappear in the mature stage (rarely earlier) and the sculpture consists 
of strong, distant, simple ribs. 

	 Distribution – Barremian of England, Germany, France, Bulgaria, Romania, Italy, 
northern Caucasus, Turkey, Morocco, South Africa and Colombia. Upper Hauterivian-
lower Barremian, Crimea.

Paracrioceras stadtlaenderi (Müller, 1892)
Pl. 55, fig. 2; Pls. 56, 57; Pl. 58, fig. 1; Pl. 59, figs. 1, 2.

	 1892 Crioceras Stadtländeri Müller, p. 19.
	 1902 Crioceras Stadtlaenderi Müller; von Koenen, p. 268, pl. 12, fig. 1a-d, pl. 43, fig. 5(?).
	 1978 Crioceratites (Crioceratites) stadtlaenderi (Müller); Immel, p. 65, pl. 7, fig. 3a, b, text-fig. 12b.

	 Lectotype – Immel (1978, p. 65) designated the specimen figured by von Koenen 
(1902, p. 268, pl. 12, fig. 1) to be lectotype; this specimen was collected and identified by 
G. Müller as C. Stadtlaenderi and deposited at the Geologisch-Paläontologisches Institut 
Göttingen 457-59.

	 Material – Six moderately well-preserved specimens, RGM 214 013, 214 094, 214 419 
and 216 178-216 180. 

	 Description – The early whorls are contiguous, but leave open a wide umbilical per-
foration. In a later stage, with the appearance of small ventrolateral tubercles, the 
whorls begin to separate from each other. The flanks of the early whorls are slightly 
convex, and the venter and dorsum are rounded. The cross section up to D = 30 mm is 
subcircular, but later it becomes subellipsoidal and then suboval. 
	 The sculpture on the early whorls consists of thin, closely spaced, simple non-tuber-
culate ribs. Trituberculate ribs appear from D = 20 mm, which alternate irregularly with 
thin, non-tuberculate intermediate ribs. All ribs pass over the venter and dorsum with-
out interruption. Short thick intercalatory ribs appear later, which regularly alternate 
(1:1) with tuberculate main ribs. On the venter all ribs are slightly convex. On the dor-
sum the ribs are thin and also convex. The ventrolateral and lateral tubercles are strong-
er than the umbilical ones. The ventrolateral and lateral tubercles become weak in the 
adult growth stage (from D = 125-130 mm), whereas the umbilical tubercles become 
weak in a later growth stage. From D = 230-240 mm, the sculpture consists of rather 
strong, non-tuberculate ribs (RGM 214 094).
	 The suture line is fragmentarily preserved on RGM 214 094. The first lateral lobe (L) 
is trifid, rather wide and long. 
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 094	 280.0	 89.0	 64.0	 -	 136.0	 0.31	 -	 0.48	 -	 1.39	 0.09
	 (185.0)	 (63.5)	 (42.5)		  (90.0)	 (0.34)		  (0.49)		  (1.49)	 (0.11)
216 178	 123.5	 42.3	 25.5	 38.0	 60.5	 0.34	 0.31	 0.49	 1.11	 1.66	
216 180	 100.0	 33.4	 24.0	 -	 49.0	 0.33	 -	 0.49	 -	 1.39	 0.09
	 (66.4)	 (24.0)	 (13.5)		  (32.0)	 (0.36)		  (0.48)		  (1.78)	 (0.16)
214 013	 95.3	 31.2	 21.5	 -	 47.0	 0.33	 -	 0.49	 -	 1.52	 0.11
214 419	 60.8	 19.1	 11.5	 15.4	 31.5	 0.31	 0.25	 0.52	 1.24	 1.66	 0.12
216 179	 57.0	 18.6	 9.8	 -	 30.0	 0.33	 -	 0.53	 -	 1.90	 0.15

	 Comparison – Paracrioceras stadtlaenderi resembles P. crassispina (von Koenen, 1902) 
in the general shape of the shell, especially in the morphology of the early whorls, but 
differs from it in having less distant ribs, and a regular alternation (1:1) of the main and 
intercalated ribs in the adult growth stage, whereas the short intercalatory ribs do not 
occur in P. crassispina. 

	 Occurrence – RGM 214 094, 216 178-216 180: upper Barremian denckmanni Zone, 
Subway Hildesheimerstrasse, Hannover; RGM 214 013: upper Barremian fissicostatum-
elegans zonal boundary bed 7, Subway Aegidientor square, Hannover; RGM 214 419: 
Barremian, Flemming quarry near Berenbostel, northern Germany.

	 Distribution – Upper Barremian, northern Germany, England(?); upper Barremian, 
Hemihoplites soulieri Zone, Georgia. 

Paracrioceras aff. stadtlaenderi (Müller, 1892)
Pl. 58, fig. 2; Pl. 59, fig. 3; Pl. 60; Fig. 7. 

	 Material – Three specimens, of which 
RGM 213 900 preserving a 1.2 planispi-
ral whorl with fragmentarily preserved 
sculpture. RGM 213 901 and 213 902 are 
small fragments of planispiral whorls.

	 Description – Large shell (D > 170 
mm). In the mature ontogenetic stage 
the whorls are contiguous and moder-
ately increase in height. The flanks and 
dorsum are flattened. At D = 70 mm, the 
venter is slightly rounded, but in a later 
growth stage it becomes flat. The cross 
section is subtrapezoidal in the mature 
stage. 
	 The sculpture consists of equal, rath-
er dense and strong ribs.The breadth of 
the ribs is equal to the width of the inter-
spaces. In the late ontogenetic stage the 

Fig. 7. Whorl section of Paracrioceras aff. stadtlaenderi 
(Müller), RGM 213 900. × 1. 



38	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

ribs become wider and more distant. The ribs are mostly simple, but on the early part 
of the last whorl (RGM 213 900) there are also several bifurcating ribs. The bifurcation 
point is situated at a quarter of the whorl height. All ribs pass in a straight line and 
without broadening over the venter, whereas they become equally thin and convex on 
the dorsum. Some ribs are provided with tubercle-like ventrolateral swellings. In the 
latest ontogenetic stage (D > 140 mm) the sculpture consists of strong, rather distant, 
simple ribs, with ventrolateral tubercle-like swellings.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 900	 140.4	 53.8	 35.2	 38.0	 53.8	 38.3	 27.0	 38.3	 1.42	 1.53	 0.13

	 Remarks – These specimens resemble H. rude (von Koenen, 1902) in the morphology 
of the whorls and in the distant, straight simple ribs in the mature growth stage. How-
ever, owing to the poor preservation of the early whorls in all three specimens, it is im-
possible to determine their specific status confidently. Hence, they are referred to as P. 
aff. stadtlaenderi (Müller).

	 Occurrence – RGM 213 900, 213 902, upper Barremian rude Zone, bed 137, Gott quar-
ry near Sarstedt; RGM 213 901, upper Barremian, Gott quarry near Sarstedt, northern 
Germany.

Paracrioceras denckmanni (Müller, 1892)
Pls. 61, 62; Pl. 63, fig. 1. 

	 1892 Crioceras Denckmanni Müller, p. 18.
	 1902 �Crioceras Denckmanni Müller; von Koenen, p. 261, pl. 11, figs. 1a- c, 2a, b, pl. 21, fig. 5, pl. 29, 

fig. 1a, b(?).
?	 1902 Crioceras aequipartitum; von Koenen, p. 260, pl. 30, fig. 2a, b.
	 1902 Crioceras Muelleri; von Koenen, p. 264, pl. 11, fig. 3a, b.
?	 1930 Crioceras Denkmanni (Müller); Roch, p. 341, pl. 21, fig. 1.
	 1942 �Crioceras (Paracrioceras) denckmanni (Müller); Dacqué, 11, figs. 2, 2a [= von Koenen, 1902 pl. 29, 

fig. 1a, b].
non	 1971 Hoplocrioceras aff. denckmanni (Müller); Kemper, pl. 6, fig. 3a, b.
	 1978 �Crioceratites (Crioceratites) denckmanni (Müller); Immel, p. 64, pl. 4, fig. 1a-c, text-fig. 12a [= von 

Koenen, 1902, pl. 11, fig. 1a].
	 1981Paracrioceras denckmanni (Müller); Kakabadze, pl. 2, fig. 1.
	 1995 Crioceratites (Paracrioceras) denckmanni (Müller); Mutterlose, pl. 7, fig. 1.

 	 Lectotype – Immel (1978, p. 64, pl. 4, fig. 1a-c) designated as lectotype the specimen 
figured by von Koenen (1902, pl. 11, fig. 1) from the upper Barremian Denkmanni Zone, 
Mellendorf, northern Germany. Deposited in the Geologisch-Paläontologisches Institut 
Göttingen.

	 Material – Seven moderately preserved specimens, RGM 214 012, 214 093, 216 176, 
216 177, 216 183, 216 184 and 216 197.

	 Description – The shell is large and consists of contiguous whorls, which moderately 
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increase in height. The morphology of the earliest whorls is not known. From H = 3 mm 
the venter is rounded, the flanks are slightly convex and the dorsum is flat. The cross 
section of the early whorls is subellipsoidal, but in later growth stages it becomes sub-
oval, with the maximum thickness at one quarter of the whorl height.
	 The sculpture of the early whorls (up to D = 20 mm) is visible in RGM 216 176. It 
consists of widely spaced, straight, simple ribs, provided with umbilical and lateral tu-
bercles. The ventrolateral tubercles are not visible because of the poor preservation of 
the earliest whorls. The lateral tubercles disappear very early (D = 25-28 mm), whereas 
the umbilical tubercles are retained up to a late growth stage. There are one, rarely two, 
thin intermediate or intercalatory ribs between every two strong main ribs. All ribs pass 
straight over the venter. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 093	 180.0	 63.2	 46.3	 59.0	 80.0	 0.35	 0.33	 0.44	 1.07	 1.36	 0.09
216 197	 170.0	 60.0	 42.0	 54.0	 69.0	 0.35	 0.32	 0.40	 1.11	 1.43	 0.10
216 177	 112.5	 44.2	 29.8	 -	 44.0	 0.39	 -	 0.39	 -	 1.48	 0.13
214 012	 104.5	 38.5	 26.0	 -	 43.5	 0.37	 -	 0.42	 -	 1.48	 0.12
216 184	 85.0	 30.0	 19.0	 -	 38.5	 0.35	 -	 0.45	 -	 1.57	 0.13
216 183	 71.0	 25.2	 15.4	 -	 32.3	 0.35	 -	 0.45	 -	 1.63	 0.14
216 176	 53.3	 17.8	 12.2	 17.0	 22.3	 0.33	 0.32	 0.41	 1.05	 1.46	 0.10

	 Comparison – Paracrioceras denckmanni resembles P. stadtlaenderi in the contiguous 
whorls and in the sculpture of the mature stage, but differs from it in having much thin-
ner, distant ribs with lateral and umbilical tubercles, and in lacking ventrolateral tuber-
cles. Moreover, P. denckmanni does not have intermediate ribs in the early growth stage.

	 Occurrence – RGM 216 176, 216 177, 216 183, 216 184, 216 197, 214 093, upper Bar-
remian denckmanni Zone, Subway Hildesheimerstrasse, Hannover; RGM 214 012, upper 
Barremian fissicostatum-elegans zonal boundary bed, Subway Aegidientor Square, Han-
nover, northern Germany. 

	 Distribution – Upper Barremian denkmanni Zone, northern Germany, England; up-
per Barremian Hemihoplites soulieri Zone, west Georgia; upper Barremian, western Mo-
rocco.

Paracrioceras tuba (von Koenen, 1902) 
Pl. 63, fig. 2; Pl. 64; Pl. 65, fig. 1. 

	 1902 Crioceras tuba von Koenen, p. 257, pl. 9, fig. 7, pl. 17, figs. 1, 2.
?	 1902 Crioceras Andreae von Koenen, p. 272, pl. 21, figs. 3, 4.
?	 1902 Crioceras pingue von Koenen, p. 308, pl. 51, figs. 3, 4, pl. 52, figs. 1, 2.
	 1942 Crioceras pingue (von Koenen); Dacqué, pl. 10, figs. 5, 5a [= von Koenen, 1902, pl. 51, fig. 3].
	 1978 Crioceratites (Crioceratites) tuba (von Koenen); Immel, p. 60, pl. 7, figs. 1, 2, text-fig. 10d.
	 1980 Crioceratites (Crioceratites) tuba (von Koenen); Immel & Mutterlose, p. 250, fig. 4.2. 
?	 1983 Crioceratites (Paracrioceras) tuba (von Koenen); Rawson & Mutterlose, p. 139, fig. 4e-f.
	 1997a Crioceratites tuba (von Koenen); Mutterlose et al., figs. 45.3, 45.4.
	 2002 Crioceratites juv. cf. tuba (von Koenen); Richter, p. 18, pl. 25, fig. 1.
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	 Holotype – The specimen figured by von Koenen (1902, p. 257, pl. 17, figs. 1, 2), denck­
manni Zone, Hildesheim, northern Germany. Deposited in the Geologisch-Paläontolo-
gisches Institut Göttingen.

	 Material – Four specimens, RGM 216 175, 216 185, 216 189 and 283 497. 

	 Description – The shell consists of very tightly coiled crioconic whorls with a very 
wide umbilical perforation. The whorls increase moderately in height. The cross section 
of the early whorls is circular, later becoming subellipsoidal. 
	 The sculpture of the earlier whorl (H = 2-2,5 mm) is apparent in RGM 283 497 and 
consists of straight, dense, simple, non-tuberculate ribs. Soon main trituberculate ribs 
appear, which alternate (1:1) with the thin non-tuberculate intermediate ribs. First to 
appear are the ventrolateral tubercles and, slightly later, the umbilical and lateral tuber-
cles. On the next whorl the number of intermediate ribs between two main ribs is in 
most cases one, rarely two; this remains so up to D = 140 mm, but the ribs become 
stronger, more distant and are slightly projected. From D = 100 mm the tubercles grad-
ually disappear. The holotype still has ventrolateral tubercles at D = 140 mm.

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 175	 99.0	 32.0	 20.5	 -	 49.0	 0.32	 -	 0.49	 -	 1.56	 0.11
216 185	 95.5	 32.0	 20.0	 -	 46.0	 0.33	 -	 0.48	 -	 1.60	 0.12
216 189	 85.5	 26.0	 18.6	 -	 45.5	 0.30	 -	 0.53	 -	 1.40	 0.09
283 497	 44.0	 10.5	 4.5	 -	 31.5	 0.24	 -	 0.71	 -	 2.33	 0.13

	 Comparison – Paracrioceras tuba resembles P. crassispina (von Koenen, 1902) in its 
tight crioconic coiling, distant ribbing, and the mode of alternation of the main and in-
termediate ribs. But P. tuba differs from P. crassispina in having a higher ellipsoidal cross 
section, stronger trituberculate ribbing and in having ribs that are slightly convex in the 
adult ontogenetic stage. 

	 Occurrence – RGM 216 175, 216 185, 216 189, upper Barremian, denckmanni Zone, 
Subway Hildesheimerstrasse, Hannover; RGM 283 497, upper Barremian(?), Gott quar-
ry near Sarstedt, northern Germany. 

	 Distribution – Upper Barremian, northern Germany, England.

Paracrioceras elegans (von Koenen, 1902)
Pl. 65, figs. 2, 3; Pls. 66, 67; Fig. 8.

	 1902 Crioceras elegans von Koenen, p. 295, pl. 24, figs. 1, 2a, b, 3a, b, pl. 29, fig. 3. 
	 1902 Crioceras? aff. elegans von Koenen, pl. 27, fig. 1a, b.
	 1942 Crioceras elegans (von Koenen); Dacqué, pl. 15, figs. 6, 6a [= von Koenen, 1902, pl. 24, fig. 3a, b].
	 1957 �Paracrioceras elegans (von Koenen); Arkell et al., p. L208, fig. 238:3 [= von Koenen, 1902, pl. 24, 

fig. 3a].
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	 1974 �Paracrioceras elegans (von Koenen); Kaever et al., p. 222, pl. 2, fig. 1 [= von Koenen, 1902, pl. 24, 
fig. 3a].

	 1976 Paracrioceras aff. elegans (von Koenen); Obata & Ogawa, text-fig. 6, nr. 2a-c, pl. 1, figs. 2a, b, 4.
?	 1977 Paracrioceras cf. elegans (von Koenen); Myczyński, p. 158, pl. 5, fig. 9, pl. 6, fig. 1.
	 1978 �Crioceraites (Crioceratites) elegans (von Koenen); Immel, p. 56, pl. 3, fig. 4, text-fig. 9b [= von 

Koenen, 1902, pl. 24, fig. 3a].
	 1979 Crioceratites (Crioceratites) elegans (von Koenen); Immel, pl. 2, fig. 3.
	 1980 Crioceratites (Crioceratites) elegans (von Koenen); Immel & Mutterlose, p. 250, fig. 4.1a, b.
	 1983 Crioceratites (Paracrioceras) elegans (von Koenen); Rawson & Mutterlose, p. 139, fig. 4a, b.
	 1995 Crioceratites (Paracrioceras) elegans (von Koenen); Mutterlose, pl. 8, fig. 1.

	 Lectotype – Immel (1978) designated the specimen figured by von Koenen (1902, p. 
295, pl. 24, fig. 3a-b) as lectotype, from the upper Barremian elegans Zone, Hildesheim, 
Lower Saxony, northern Germany. Deposited in the Geologisch-Paläontologisches In-
stitut Göttingen.

	 Material – Nine moderately well-preserved specimens, RGM 214 004, 214 005, 214 
009, 214 095A, 214 095B, 214 484, 214 485, 214 486 and 216 181.

	 Description – Very large shells with crioconic whorls, which moderately increase 
in height; only the last whorl of the gerontic stage increases slowly in height. The 
morphology of the earliest whorls is not known. Up to D = 40 mm the flanks are 
slightly convex, the venter is rounded and the dorsum flat. From this diameter the 
flanks gradually become flattened, the venter remains rounded, but the dorsum be-
comes broad and flat. Up to D = 35-40 mm the cross section is subellipsoidal. From 
this diameter it gradually becomes suboval, with the maximum thickness at the lower 
quarter of the whorl height, but later still it is again subellipsoidal.
	 The sculpture on the early whorls 
(up to D = 14-16 mm) consists of thin, 
straight, simple non-tuberculate ribs, 
which pass straight over the venter 
(RGM 214 095). Later, trituberculate 
main ribs appear. Between the first 
main ribs there are four thin, non-tuber-
culate intermediate ones, but with 
growth the number of intermediate 
ones between every two main ribs de-
creases to 1-2. Intermediate ribs are ab-
sent between the main ribs in some cas-
es. On the dorsum the ribs are thin and convex. On the flanks they are straight, but 
beginning from the lateral spines they slightly prorsiradiate. On the venter, between 
the ventrolateral spines, they are slightly curved forward. In the mature stage (within 
interval D = 45-90 mm) ventrolateral, lateral and umbilical spines are equally strong. 
Later, the ventrolateral spines become stronger than the umbilical and lateral ones. 
From D = 145-150 mm all ribs cross the venter in a straight line.

Fig. 8. Whorl sections of Paracrioceras elegans (von 
Koenen), RGM 214 004. × 1.
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	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214 484	 250.0	 78.3	 60.0	 57.0	 112.0	 0.31	 0.23	 0.44	 1.37	 1.30	 0.07
	 (158.0)	 (60.0)	 (39.0)	 -	 (65.0)	 (0.38)	 -	 (0.41)	 -	 (1.54)	 (1.4)
214 004	 200.0	 58.3	 39.0	 50.0	 117.0	 0.29	 0.25	 0.58	 1.17	 1.49	 0.09
	 (122.0)	 (39.0)	 (25.0)	 (36.0)	 (64.0)	 (0.32)	 (0.29)	 (0.52)	 (1.08)	 (1.56)	 (0.11)
214 486	 180.0	 64.0	 38.5	 -	 79.5	 0.35	 -	 0.44	 -	 1.66	 0.14
214 485	 170.0	 61.0	 35.0	 -	 85.0	 0.36	 -	 0.50	 -	 1.74	 0.15
214 005	 109.0	 39.0	 21.4	 -	 54.0	 0.36	 -	 0.49	 -	 1.82	 0.16
214 095A	 40.0	 13.4	 8.8	 -	 19.5	 0.33	 -	 0.49	 -	 1.52	 0.11
214 095B	 30.5	 10.0	 7.0	 -	 15.0	 0.33	 -	 0.49	 -	 1.43	 0.10

	 Comparison – Paracrioceras elegans resembles Fissicostaticeras fissicostatum in the gen-
eral shape of the shell and in the cross section, but differs from it in the absence of fas-
ciculate ribs that arise from umbilical tubercles. 

	 Occurrence – RGM 214 004, 214 005 and 214 009, upper Barremian, in the fissicos­
tatum-elegans zonal boundary bed 7; RGM 214 095A, 214 095B, 214 484-214 486, upper 
Barremian elegans Zone, Subway Aegidientor Square, Hannover; RGM 216 181, upper 
Barremian denckmanni Zone, Subway Hildesheimerstrasse Hannover, northern Germa-
ny.
	
	 Distribution – Barremian, northern Germany, England, Japan, Cuba(?).

Paracrioceras crassispina (von Koenen, 1902)
Pl. 68.

	 1902 Crioceras crassispina von Koenen, p. 274, pl. 9, fig. 6a-c.
	 1955 Crioceras crassispina von Koenen; Sarkar, p. 97.
	 1978 �Crioceratites (Crioceratites) crassispina (von Koenen ); Immel, p. 66, pl. 8, fig. 3a, b, text-fig. 12c [= 

von Koenen, 1902, pl. 9, fig. 6a]. 

	 Holotype – The specimen figured by von Koenen (1902, p. 274, pl. 9, fig. 6a, b) from 
the upper Barremian denckmanni Zone, Hildesheim, Lower Saxony, northern Germany. 
Deposited in the Geologisch-Paläontologisches Institut Göttingen. 

	 Material – One specimen, RGM 216 188.

	 Description –The whorls are contiguous up to D = 60 mm and increase moderately 
in height. Later, in the mature stage the whorl is slightly crioconic and increases slowly 
in height (K = 0.07). The venter is rounded, the flanks are slightly convex and the dor-
sum is flat. Up to D = 90 mm the cross section is ellipsoidal, but from this diameter on-
ward it gradually becomes subcircular. 
	 The sculpture up to D = 30-32 mm consists of straight, strong, simple, non-tubercu-
late ribs. From this diameter it consists of strong trituberculate main ribs and thinner 
non-tuberculate intermediate ribs. The number of intermediate ribs between two main 
ribs is commonly 1, rarely 2. From the beginning of the mature stage (D > 80 mm) there 
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are only simple main ribs, with very weak ventrolateral, lateral and umbilical tubercles. 
All ribs pass straight over the venter.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 188	 95.0	 28.0	 21.5	 27.3	 48.0	 0.29	 0.28	 0.50	 1.02	 1.30	 0.07
	 (64.0)	 (21.5)	 (13.2)	 (18.0)	 (33.0)	 (0.33)	 (0.28)	 (0.51)	 (1.19)	 (1.63)	 (0.12)

	 Remarks – The holotype of Paracrioceras crassispina is characterized by a rather wide 
umbilical perforation (Immel, 1978, p. 66, pl. 8, fig. 3a), which is not preserved in the 
specimen described.

	 Comparison – Paracrioceras crassispina resembles P. stadtlaenderi (Müller). See the de-
scription of the latter species for a fuller discussion.

	 Occurrence – RGM 216 188, upper Barremian denckmanni Zone, Subway Hildeshe-
imerstrasse, Hannover, northern Germany.

	 Distribution – Upper Barremian denckmanni Zone, northern Germany. 

Paracrioceras kleini sp. nov. 
Pl. 73, fig. 1. 

	 Holotype – RGM 214 007, the only specimen known. 

	 Type locality – Subway Aegidientor Square, Hannover, Lower Saxony, northern Ger-
many. 

	 Type horizon – Barremian fissicostatus-elegans zonal boundary bed 7.

	 Derivatio nominis – In honour of palaeontologist Jaap Klein. 

	 Diagnosis – The whorls of the crioconic shell moderately increase in height. The 
slightly convex flanks of the early whorls gradually flatten from D = 50. The widely 
spaced trituberculate ribs are separated by 1-3 non-tuberculate intermediate ribs. There 
are looped ribs between the small umbilical and lateral tubercles. The ventrolateral tu-
bercles are the strongest and stretched in the direction of coiling. The rectiradiate ribs 
pass straight over the rounded venter. On the flat dorsum the ribs are thin and convex.

	 Description – The shell consists of crioconic whorls, which moderately increase in 
height. The venter is rounded, and the dorsum is broad and flat. The flanks are slightly 
convex up to D = 35-40 mm, but from this diameter they gradually become flattened. 
The cross section of the early whorl is ellipsoidal, but from D = 50 mm it becomes sub-
trapezoidal, with the maximum thickness at the lower quarter of the whorl height.
	 The sculpture of the earliest whorls is not known. Beginning from D = 30 mm, it 
consists of simple, very distant trituberculate main ribs. There are 1-2, rarely 3, very 
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thin, non-tuberculate intermediate ribs between every two main ribs. There are looped 
ribs, viz. from the umbilical tubercle arise two thin ribs that join again in the lateral tu-
bercle. On the flanks the ribs are rectiradiate or slightly rursiradiate, but they pass 
straight over the venter. On the dorsum the ribs are equal, very thin and convex. The 
ventrolateral and lateral tubercles appear slightly earlier than the umbilical ones, which 
are smaller as well. The ventrolateral tubercles are the stongest and have their bases 
stretched in the direction of coiling. 
	 The suture line is visible in the holotype. The ventral lobe (E) is symmetrically bifid 
and markedly smaller than the lateral (L) lobe. The lateral and umbilical (U1) lobes are 
small and asymmetrically trifid. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
214007	 95.3	 32.3	 20.7	 -	 45.3	 0.34	 -	 0.47	 -	 1.56	 0.12
	 (63.0)	 (24.0)	 (11.0)		  (30.0)	 (0.35)		  (0.47)		  (2.0)	 (0.20)

	 Comparison – Paracrioceras kleini resembles P. elegans (von Koenen) in the general 
shape of the shell, and in the ellipsoidal and subtrapezoidal whorl section of the 
preadult growth stage. But P. kleini clearly differs from the latter in having markedly 
widely spaced main ribs, of which some may be looped, and in having very thin in-
termediate ribs. Moreover, the bases of the ventrolateral tubercles of P. kleini are 
streched in the direction of coiling. 

Paracrioceras sp. 
Pl. 74; Fig. 9. 

	 Material – One fragmentary specimen, RGM 216 242, represented by 1.3 whorls.

	 Description – The tightly coiled crioconic whorls moderately increase in height. The 
venter is rather broad and rounded. The flanks of the early whorls are slightly convex, 
but later become flattened. The dorsum is flat with a shallow depression in the late 
growth stage. The cross section changes from ellipsoidal to low suboctagonal (wider 
than high). 
	 The sculpture consists of straight, 
strong, trituberculate main ribs, gener-
ally separated by one (in the early 
growth stage) or 2-3 (in the later growth 
stage) thin, non-tuberculate intermedi-
ate ribs. The ventrolateral and lateral 
spines on the early whorls are stronger 
than the umbilical ones, but later all 
spines are equally strong. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
216 242	 67.3	 21.2	 13.8	 22.5	 35.0	 0.31	 0.33	 0.52	 0.94	 1.54	 0.11

Fig. 9. Whorl sections of Paracrioceras sp., RGM 216 
242. × 1.
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	 Comparison and remarks – This specimen resembles P. tuba in the tightly coiled crio-
conic whorls, which moderately increase in height, and in the one-to-one alternation of 
the trituberculate main and non-tuberculate intermediate ribs in the early growth stage. 
However, it clearly differs from P. tuba in having a greater number (2-3) of intermediate 
ribs to one main rib in the later growth stage and in having a broader suboctagonal 
whorl section, which is wider than high. 
	 The incompleteness of the specimen described, such as the lack of the earliest and 
latest whorls, does not permit the study of all morphological features of the species. 
Hence, it is referred to as Paracrioceras sp.

	 Occurrence – Upper Barremian fissicostatum-elegans zonal boundary bed 7, Subway 
Aegidientor Square Hannover, Lower Saxony, northern Germany. 

Subfamily Ancyloceratinae Gill, 1871 
Genus Hoplocrioceras Spath, 1924

	 Type species – Hamites Phillipsi Phillips, 1829, p. 124, pl. 1, fig. 30; lower Barremian, 
Yorkshire, England. 

	 Diagnosis – Small to medium-sized shell. Early whorls are crioconic or even in con-
tact, followed by a more or less curved shaft of variable length. The shaft terminates in 
a variably curved hook. Between the first embryonic whorl and the following second 
whorl there is a perforation. The sculpture of the planispiral whorls consists of simple 
ribs without tubercles. On the last planispiral whorls, and on the shaft and hook, there 
are also fasciculated and intermediate ribs. Constrictions may occur. Very weak tuber-
cle-like swellings along the dorsolateral margin (= homologous to the umbilical rim in 
ammonites with contiguous whorls) of the last portion of the shaft may be present. The 
suture line is of the ancyloceratid type.

	 Remarks – This genus encompasses two subgenera: Hoplocrioceras (Hoplocrioceras) 
Spath, 1924, and Hoplocrioceras (Aspinoceras) Anderson, 1938 (type species Aspinoceras 
hamlini Anderson, 1938, p. 207, pl. 60, figs. 1, 2). The principal differences between these 
two taxa are that, in H. (Hoplocrioceras), after the umbilical perforation the planispiral 
whorls are crioconic or contiguous and have equal ribs without real constrictions. The 
subgenus H. (Aspinoceras) is characterized by typical crioconic whorls in the planispiral 
stage with clearly distinct main and intermediate ribs, and constrictions in the late on-
togenetic stage (shaft, hook). 
	 Spath (1924) united two groups of heteromorph ammonites (groups of H. phillipsi 
and H. fissicostatum) into one genus Hoplocrioceras Spath. Later it became clear (Rawson, 
1975; Immel, 1978; Wright et al., 1996) that in Hoplocrioceras only the species of the group 
Hoplocrioceras phillipsi (Phillips) should be left, because they differ from the group of 
‘fissicostatus (Roemer)’ in having another type of sculpture in the early planispiral 
growth stage as well as in presence of shaft and hook. As to the group ‘fissicostatus (Roe
mer)’, we consider it to be an independent genus Fissicostaticeras gen. nov. 

	 Distribution – Upper Valanginian? to lower Barremian, northern Germany, England, 
USA (California), Canada, Japan, Russia (Far East), Indonesia(?).
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Hoplocrioceras (Hoplocrioceras) phillipsi (Phillips, 1829) 
Pls. 75-78; Fig. 10. 

	 1829 Hamites Phillipsi Phillips, p. 124, pl. 1, fig. 30.
	 1962 �Hoplocrioceras phillipsi (Phillips); Howarth, p. 130, pl. 18, fig. 3a, b [= Phillips, 1829, pl. 1, fig. 30]. 
	 1975 �Hoplocrioceras phillipsi (Phillips); Rawson, p. 278, pl. 43, figs. 7, 8, text-figs. 1c, d [= Phillips, 

1829, pl. I, fig. 30], 2.
	 1983 Hoplocrioceras cf. phillipsi (Phillips); Rawson & Mutterlose, p. 139, fig. 3h, i.
?	 1989 Hoplocrioceras sp.; Skwarko & Thieuloy, p. 30, pl. 3, figs. 9, 10.
	 1996 �Hoplocrioceras phillipsi (Phillips); Wright et al., p. 223, fig. 175:3a [= Howarth, 1962, pl. 18, fig. 3a], 

3b-d [= Rawson, 1975, text-fig. 2, pl. 43, figs. 7, 8].
	 1997 Hoplocrioceras phillipsi (Phillips); Mutterlose et al., p. 69, figs. 44.8, 44.9. 
non	 1997 Hoplocrioceras phillipsi (Phillips); Mutterlose et al., p. 69, fig. 44.10.

	 Holotype – The specimen redescribed and figured by Howarth (1962, pl. 18, fig. 3), 
Speeton Clay Formation, lower Barremian, Yorkshire, England.

	 Material – Forty-three fairly well-preserved specimens, RGM 212 867-212 869, 213 
761, 213 762, 213 885, 213 886, 213 889, 213 891, 213 893-213 896, 213 899, 213 914-213 916, 
213 918, 213 920-213 930, 213 932, 214 532-214 534, 214 538-214 540, 214 565, 214 567, 214 
568, 214 570, 283 495 and 283 496.

	 Description – Small shells. The first embryonic whorl is not visible. The second whorl 
is strongly uncoiled leaving a rather wide umbilical perforation (RGM 213 891, 213 894, 
213 899, 213 920, 214 532), whereas the following whorls are contiguous. The planispiral 
whorls moderately increase in height. The venter and flanks of the initial whorls are 
rounded, and the dorsum is slightly flattened, so that the whorl section is subcircular. 
Later, the flanks become slightly flattened, the dorsum flat and the venter rounded. Ac-
cordingly, the whorl section becomes subellipsoidal. The transition of the last planispi-
ral whorl into the shaft is gradual. The moderately curved shaft is followed by a rather 
wide arc-like hook. 
	 The sculpture of the planispiral whorls consists of single, straight, radial, non-tuber-
culate ribs. There are 23-24 ribs on the last planispiral whorl. The thickness of the ribs is 
equal to or slightly less than the interspaces. All ribs are equal on the venter and pass 
straight over it without broadening, whereas on the dorsum they are thinner and convex. 
Several fasciculated ribs are present on the last portion of the planispiral whorl and on the 
shaft, which fork near the area of the dorso-lateral margin; in many cases the two fascicu-
lating ribs fork from very weak tubercle-like swellings. On the shaft there are also several 
ribs that split at the upper third of the 
whorl height (such as RGM 213 932). 
There are also several ribs splitting at the 
lower third of the flank height or at mid 
flank. The ribs are radial, but strongly 
prorsiradiate on the final part of the shaft. 
Constriction-like furrows are present on 
the last portion of the shaft and on the 
hook of some specimens (such as RGM 

Fig. 10. Whorl sections of Hoplocrioceras (H.) phillipsi 
(Phillips). (a) On the second planispiral whorl (RGM 
213 891). (b) On the shaft (RGM 213 762). Both × 1.

a b
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213 762). There are also several intercalated ribs on the hook, which originate in the lower 
third or quarter of the flank height. The suture line is of a typical ancyloceratid type. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 W/D	 U/D	 H/W	 H/h	 K
213 889	 49.0	 17.0	 8.2	 -	 16.3	 0.35	 -	 0.33	 -	 2.07	 0.18
214 568	 48.0	 18.6	 12.3	 -	 19.0	 0.39	 -	 0.39	 -	 1.51	 0.13
213 893	 31.2	 12.0	 5.7	 -	 14.0	 0.38	 -	 0.44	 -	 2.1	 0.20
214 538	 30.0	 12.0	 7.1	 -	 12.2	 0.40	 -	 0.41	 -	 1.69	 0.16
213 762	 30.0	 10.6	 6.0	 -	 12.4	 0.35	 -	 0.41	 -	 1.77	 0.15
214 540	 28.7	 11.5	 6.6	 9.0	 10.8	 0.40	 0.31	 0.38	 1.28	 1.74	 0.17
218 761	 28.0	 12.2	 6.8	 -	 10.0	 0.43	 -	 0.35	 -	 1.79	 0.19
213 932	 27.5	 10.8	 5.8	 -	 11.2	 0.39	 -	 0.41	 -	 1.86	 0.18
214 570	 27.0	 10.8	 6.8	 -	 10.5	 0.40	 -	 0.39	 -	 1.59	 0.15
213 885	 25.7	 10.0	 5.5	 -	 10.5	 0.39	 -	 0.41	 -	 1.82	 0.17
214 533	 25.5	 9.9	 5.8	 -	 9.5	 0.38	 -	 0.37	 -	 1.73	 0.16
213 891	 24.0	 8.5	 4..6	 -	 11.0	 0.35	 -	 0.45	 -	 1.85	 0.16
213 899	 23.5	 10.0	 5.3	 -	 8.6	 0.42	 -	 0.36	 -	 1.88	 0.20
213 894	 23.0	 9.5	 5..2	 -	 8.6	 0.41	 -	 0.37	 -	 1.83	 0.19
213 896	 21.7	 8.8	 5.0	 -	 9.2	 0.41	 -	 0.42	 -	 1.76	 0.17
213 895	 20.5	 7.6	 4.4	 -	 9.0	 0.37	 -	 0.44	 -	 1.73	 0.15 
214 534	 18.0	 7.0	 3.5	 -	 7.5	 0.39	 -	 0.42	 -	 2.0	 0.19

	 Remarks – In the Wiedenroth Collection, Hoplocrioceras (Hoplocrioceras) phillipsi is 
represented by numerous specimens, which allows us to study the intraspecific varia-
tion. The following variations have been found. 
1. 	 The diameter of the umbilical perforation varies between 5 and 6.5 mm. 
2. 	� The fasciculation of two ribs may be very rare, but in most specimens it is common 

(such as RGM 213 891). 
3. 	� There are great variations in the dimensions of the shell, and in the morphology of 

the shaft and hook. 
	 It is remarkable that almost all studied specimens of H. (H.) phillipsi were collected 
by Wiedenroth in bed 83 of the raricostatum Zone in the Gott quarry near Sarstedt. This 
occurrence supports the idea that these specimens can be considered to represent a nat-
ural population.

	 Occurrence – Nearly all specimens are derived from the Lower Barremian rarocinc­
tum Zone, bed 83, Gott quarry near Sarstedt. Only RGM 214 418 is from the banks of the 
River Leine near Marienwerder, Hannover, northern Germany. 

	 Distribution – Lower Barremian; England, northern Germany.

Hoplocrioceras (Hoplocrioceras) laeviusculum (von Koenen, 1902)
Pl. 79, fig. 1. 

	 1902 Ancyloceras laeviusculum von Koenen, p. 350, pl. 28, figs. 4a, b, 5, 6a, b.

	 Lectotype – The specimen figured by von Koenen (1902, p. 350, pl. 28, fig. 4) from the 
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lower Barremian Fissicostatum Zone, Hildesheim, designated herein. Deposited in the 
Geologisch-Paläontologisches Institut Göttingen.

	 Material – Only one specimen, RGM 214 017, with two well-preserved last planispi-
ral whorls, shaft and hook. 

	 Description – Small shell. The planispiral whorls are crioconic and moderately in-
crease in height. The shaft is very short and the transition between the planispiral whorl 
and the shaft is so gradual that it is hardly possible to indicate where the shaft begins. 
The flanks, dorsum and venter of the planispiral whorls are rounded. Only from the 
beginning of the last portion of the planispiral whorl up to the end of the hook do the 
flanks appear almost flattened; the venter remains rounded, but the dorsum gradually 
becomes flat and in the last part of the hook it is concave. The section of the planispiral 
whorls changes from suboval to subellipsoidal. The section of the shaft remains subel-
lipsoidal, but on the hook it becomes subtrapezoidal.
	 The sculpture is characterized by very thin, closely spaced, non-tuberculate ribs. On 
the earliest part of the first planispiral whorl a smooth stage (without ribs) is preserved. 
After this stage very thin, projected, closely spaced, simple ribs gradually appear, which 
become stronger on the second whorl. On the short final portion of the planispiral 
whorl and on the shaft there are single ribs as well as several fasciculated ribs, which 
become numerous towards the hook. The splitting occurs in the lower third of the whorl 
height. All ribs are equal on the venter. On the shaft ribs are slightly convex, but they 
cross the venter in a straight line. On the dorsum the ribs are equally thin and describe 
a convex curve. On the hook ribs become stronger and the last three single ribs are rath-
er distant. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 L	 H1	 W1	 H2	 H3	 W3	 D1	 H/D	 W/D	U/D	 H/W	H/h	 K
214 017	 35.0	 12.8	 6.0	 -	 15.0	 60.5	 16.2	 -	 26.5	 -	 22.0	 66.5	 0.36	 -	 0.43	 -	 2.13	 0.19

	 Comparison – Hoplocrioceras laeviusculum differs from all congeners in having a very 
short shaft and very fine, dense ribbing. 

	 Occurrence – RGM 214 017, lower Barremian fissicostatum Zone, bed 6, Subway Ae-
gidientorsquare, Hannover, northern Germany.

	 Distribution – Lower Barremian, northern Germany, England. 

Genus Acrioceras Hyatt, 1900

	 Type species – Acrioceras tabarelli Astier, 1851, p. 449 (19), pl. 21 (7), fig. 9, Barremian, 
southeast France. 

	 Diagnosis – Shell of small or moderate size with crioconic early whorls, which may 
become contiguous later. Between the first embryonic whorl and the following second 
whorl there is a perforation. Transition into the shaft is more or less gradual. The shaft 
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is short or long, straight or curved, followed by a terminal hook. The sculpture of the 
planispiral whorls consists of single trituberculate (ventral, upper lateral and umbilical 
spines) main ribs, with 1-3 (maybe more) non-tuberculate intermediate ones per one 
main rib. Bifurcate and, rarely, looped ribs (between the umbilical and upper lateral tu-
bercles) may also occur. The trituberculate type of sculpture might be present on the 
shaft and also on the hook. In some species tubercles are absent on shaft and hook. The 
suture line is of the ancyloceratid type.

	 Remarks – This genus comprises two subgenera (Klein et al., 2007): Acrioceras (Acrio­
ceras) Hyatt, 1900, and Acrioceras (Paraspinoceras) Sarkar, 1955 (type species Ancyloce­
ras pulcherrimum d’Orbigny, 1842, p. 495, pl. 121, figs. 3-7). The principal difference 
between them is that A. (Acrioceras) is characterized by the presence of trituberculate 
ribs on shaft and hook, while in A. (Paraspinoceras) tuberculate ribs are absent in this 
region. 

	 Distribution – Hauterivian-lower Aptian, Western and central Europe, Crimea, Cau-
casus, Madagascar, Africa, Antarctica, Australia, Japan, USA (California).

Acrioceras (Acrioceras) sarstedtense sp. nov.
Pl. 79, fig. 2. 

	 Holotype – RGM 213 886, the only specimen known, consisting of three quarters of 
the last planispiral whorl, the shaft and the hook.

	 Type locality – Gott quarry, Sarstedt, northern Germany.

	 Type horizon – Lower Barremian rarocinctum Zone, bed 83.

	 Derivatio nominis – Named after the town of Sarstedt, Lower Saxony, northern Ger-
many.

	 Diagnosis – The last planispiral whorl, which increases slowly in height and has a 
circular cross section, passes into a straight shaft and a wide arc-like hook. The costal 
cross section of the planispiral whorl and the shaft is subquadrate. The cross section of 
the hook is subtrapezoidal. The widely spaced trituberculate main ribs are separated by 
four straight non-tuberculate intermediate ones, on the shaft by two. All ribs pass 
straight over the venter, but are convex on the dorsum. Halfway the shaft tuberculation 
stops. The second half of the shaft and the arched segment of the hook have short, pror-
siradiate ribs which split into two subparallel secondary ribs, but also has simple and 
intercalated ribs. On the straight terminal part of the hook only occur thick simple ribs 
separated by constrictions.

	 Description – The last planispiral whorl increases slowly in height. The shaft is straight 
and the terminal hook is characterized by a wide arc-like form. The flanks and venter are 
slightly convex, and the dorsum is flattened. The cross section of the planispiral whorl 
between two ribs is subcircular, but its costal section is subquadrate. Approximately the 
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same subquadrate cross section continues up to the final portion of the shaft. On the hook 
the cross section becomes subtrapezoidal (slightly higher than wide) with the maximum 
thickness at the lower third of the whorl height. 
	 The sculpture on the last planispiral whorl consists of straight, widely-spaced, 
thick trituberculate main ribs. Between them there are four, rarely three, straight, 
thinner, wide-spaced, non-tuberculate intermediate ribs. All ribs pass straight over 
the venter, but on the dorsum they are convex. The trituberculate ribs gradually dis-
appear halfway up the shaft; in the first half the number of the non-tuberculate inter-
mediate ribs to one main is reduced to two. The second half of the shaft is sculptured 
by comparatively thin prorsiradiate ribs that split into two near-parallel secondary 
ribs at one-fifth of the flank height. Simple ribs and intercalated ribs, which originate 
at or just below mid-flank, also occur. A similar sculpture occurs on the arched seg-
ment of the hook. Besides simple ribs, intercalated ribs also occur in this segment and 
on the straight terminal part of the hook; they arise at the lower third of the flank 
height. In the straight terminal part of the hook the simple ribs become thicker and are 
separated by rather wide constrictions. All ribs pass straight over the venter without 
reduction in strength. 
	 Fragments of the intricately frilled suture line are preserved in the planispiral whorl 
and in the first half of the shaft. The lateral (L) lobe is large, asymmetrically trifid and 
significantly longer than the umbilical (U1) lobe.The body chamber begins approxi-
mately halfway down the shaft.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 H3	 D1

213 886	 35.5	 9.5	 7.0	 -	 18.8	 0.27	 0.53	 1.79	 0.07	 90.0	 14.0	 -	 -	 -	 -

	 Comparison – The new species resembles Acrioceras (Acrioceras) tabarelli (Astier) in 
the type of coiling and also somewhat in the shape of the cross section. Acrioceras (Acri­
oceras) sarstedtense clearly differs from A. (A.) tabarelli in having very widely spaced 
main ribs and a smaller number of intermediate ribs on the last planispiral whorl and 
on the first half of the shaft. That is, between every two main ribs on the planispiral 
whorl there are 3-4 intermediate ribs, and on the shaft only 2, whereas in the same on-
togenetic stage of A.(A.) tabarelli, there are 5-8 intermediate ribs between every two 
main ribs. 

Acrioceras (Acrioceras) aff. monopujaae yvanii Sarkar, 1955
Pl. 79, fig. 3.

	 1997a Hoplocrioceras sp.; Mutterlose, figs. 44.1, 44.2.

	 Material – One incomplete specimen, RGM 214 573, consisting of the second half of 
the last planispiral whorl, the shaft and the hook. The terminal part of the hook is miss-
ing. 

	 Description – Small hoplocrioconic shell (L1 = 66 mm), with planispiral whorls that 
slowly increase in height. Transition from the last whorl to the shaft is gradual. The 
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shaft is curved and terminates with a hook, which makes a 75-80° angle with the shaft. 
The cross section of the planispiral whorl is not visible, but on the shaft and hook it is 
subellipsoidal.
	 The sculpture on the last planispiral whorl is poorly preserved, but rather closely 
spaced, thick trituberculate main ribs with one or two thin intermediate ones between 
every two of them can be seen. On the shaft there are thick trituberculate main ribs with 
3-4, rarely two, thin, non-tuberculate intermediate ones. In the early part of the shaft 
only one intermediate rib bears a ventrolateral spine (= degenerated main rib). In the 
terminal part of the shaft all ribs are prorsiradiate and there are 3-4 intermediate ribs to 
one main. Here, the main ribs bear umbilical and ventrolateral spines, whereas the lat-
eral spines have already disappeared. On the hook tuberculation is absent. In the arched 
part of the hook are three intercalatory to one main ribs; in each interval one intercala-
tory is short. In the straight terminal part of the hook there are also three intermediate 
ribs to one main. Moreover, there are constrictions along the main ribs. 

	 Remarks – The specimen described shows resemblance to A. (Acrioceras) monopujaae 
yvanii in the morphology of the shell, in its moderately increasing height of the plan-
ispiral whorl and shaft, and in having tuberculate main ribs up to the beginning of the 
hook. But it clearly differs from it in the absence of the trituberculate main ribs in the 
straight terminal part of the hook and in the significantly smaller number of intermedi-
ate ribs to one main one. 

	 Occurrence – RGM 214 573, upper Hauterivian discofalcatus Zone, Gott quarry near 
Sarstedt, northern Germany.

Acrioceras (Acrioceras) sarasini Sarkar, 1955 
Pl. 81, fig. 3.

	 1902 Crioceras Tabarelli (Astier); Sarasin & Schöndelmayer, p. 127, pl. 15, fig. 3.
	 1955 �Acrioceras tabarelli sp. var. sarasini nov.; Sarkar, p. 103 [= Sarasin & Schöndelmayer, 1902, pl. 15, 

fig. 3].
	 1957 �Acrioceras tabarelli Astier: Arkell et al., p. L211, fig. 239:1 [= Sarasin & Schöndelmayer, 1902, pl. 

15, fig. 3].
	 1964 Acrioceras tabarelli Sarkar; Nikolov, p. 123, pl. 3, fig. 2a, b.
	 1966 Acrioceras tabarelli sarasini Sarkar; Breskovski, p. 79, pl. 1, fig. 2.
	 1967 �Acrioceras tabarelli sarasini Sarkar; Dimitrova, p. 53, pl. 20, fig. 2 [= Breskovski, 1966, pl. 1, fig. 2].
	 1990 �Acrioceras (Acrioceras) sarasini sarasini Sarkar; Thomel et al., p. 86, pl. 5, figs. 1, 2 [= Sarasin & 

Schöndelmayer, 1902, pl. 15, fig. 3], 4, 8-10, pl. 6, figs. 1, 2, 6, 7, pl. 7, figs. 8, 10, pl. 9, fig. 6.
	 1990 Acrioceras sp. gr. sarasini Sarkar; Thomel et al., pl. 5, fig. 7.
	 1990 Acrioceras sp. aff. sarasini Sarkar; Thomel et al., pl. 8, fig. 9.
	 1990 Acrioceras entre sarasini et tabarelli; Thomel et al., p. 87, pl. 4, figs. 1, 3, pl. 6, figs. 4, 5.
	 1990 Acrioceras cf. sarasini Sarkar; Thomel et al., pl. 5, figs. 3, 5, pl. 6, fig. 3.
	 1990 Acrioceras gr. sarasini Sarkar; Thomel et al., pl. 5, fig. 11, pl. 7, figs. 1, 4, 5, pl. 9, fig. 8.
	 1990 �Acrioceras sp. (?nov. sp.), intermédiaire entre sarasini et terveri: Thomel et al., p. 87, pl. 7, figs. 

5-7, pl. 8, fig. 2.
	 1996 �Acrioceras (Acrioceras) tabarelli Sarkar; Wright et al., p. L223, fig. 173:1 [= Sarasin & Schöndel-

mayer, 1902, pl. 15, fig. 3].
	 2000 �Acrioceras sarasini Sarkar; Delanoy et al., fig. on p. 17, fig. on p. 28 [= Thomel et al., pl. 6, figs. 6, 7].
	 2001 Acrioceras sp. ex gr. A. sarasini Sarkar; Avram et al., p. 17, pl. 1, fig. 5.
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	 Holotype – The specimen figured by Sarasin & Schöndelmayer (1902, pl. 15, fig. 3) 
from the Neocomian of Switzerland. Muséum d’Histoire Naturelle de Genève.

	 Material – One fairly well preserved specimen, RGM 214 529, represented by the last 
one and a half planispiral whorls and the beginning of the shaft.

	 Description – The last one and a half planispiral whorls preserved are contiguous 
and increase moderately in height. The transition from the last planispiral whorl to the 
shaft is gradual. The flanks and venter are slightly convex and rounded, respectively. 
The dorsum is flattened.
	 The sculpture on the penultimate planispiral whorl consists of slightly prorsiradiate 
simple ribs, which are provided with weak ventrolateral and upper lateral tubercles. 
The last part of the planispiral whorl is sculpted with main ribs with ventrolateral, lat-
eral and umbilical spines, and non-tuberculate intermediate ribs. In the early part of the 
planispiral whorl there are one or two intermediate ribs between two main ones, but 
the number of intermediate ribs increases to four. On the shaft all three tubercles re-
main rather strong. All ribs pass straight over the venter. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 H3	 D1

214 529	 28.5	 10.3	 5.2	 -	 11.2	 0.36	 0.43	 1.98	 0.18	 12.3	 14.0	 -	 -	 -	 -

	 Remarks – This specimen resembles A. (Acrioceras) sarasini in the morphology of the 
planispiral whorls and the gradual transition into the shaft, and in the ontogenetic de-
velopment of the distribution of the main and intermediate ribs. The variability of this 
species is rather great, as was demonstrated by Thomel et al. (2003). RGM 214 529 is par-
ticularly similar to the specimen figured by Thomel et al. (2003, pl. 7, fig. 8). It differs 
from A. (Acrioceras) tabarelli in having a greater number of intermediate ribs between 
every two main ribs, and in the stronger umbilical, lateral and ventrolateral spines on 
the shaft. 

	 Occurrence – RGM 214 529, lower Barremian rarocinctum Zone, bed 83, Gott quarry 
near Sarstedt, northern Germany.

Acrioceras (Acrioceras) crassicostatum sp. nov. 
Pl. 80; Pl. 81, fig. 1.

	 Holotype – RGM 214 016.

	 Type locality – Subway Aegidientor Square in Hannover, Lower Saxony, northern 
Germany.

	 Type horizon – Lower Barremian fissicostatum Zone, bed 6.

	 Derivatio nominis – Crassum (Latin) = thick; costatum (Latin) = ribbed. Because of the 
thick main ribs.
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	 Material – Two further specimens, RGM 214 008 and 214 014, consist of the last plan-
ispiral whorl, the shaft and the hook.

	 Diagnosis – Medium-sized shell with crioconic whorls that moderately increase in 
height, with a slightly curved shaft and a rather widely open hook. The sculpture of the 
last crioconic whorl and first half of the shaft consists of straight, simple, strong tritu-
berculate main ribs, and one or two non-tuberculate intermediate ribs to one main rib. 
The same sculpture continues on the early part of the shaft, but later the number of in-
termediate ribs between every two main ribs diminishes and they finally disappear. 
 
	 Description – The last crioconic whorl moderately increases in height. The slightly 
curved shaft gradually passes into a rather widely open hook. The flanks of the crio-
conic whorl are slightly convex, the venter is rounded, but the dorsum is flattened. Con-
sequently, the cross section of the crioconic whorl is subellipsoidal. The cross section of 
the hook gradually becomes subquadrate. 
	 The sculpture of the last crioconic whorl consists of strong, straight, simple trituber-
culate ribs, in most cases regularly alternating with one thinner, non-tuberculate inter-
mediate ribs. Only on the last part of the crioconic whorl are there two intermediate ribs 
between every two main ribs. On the last part of the shaft the intermediate ribs become 
rare and on the last straight portion of the hook there are only simple, trituberculate 
main ribs. There are several looped ribs between the umbilical and lateral tubercles on 
the planispiral whorl and shaft. On the last part of the shaft and on the hook there are 
only simple trituberculate ribs. The ventrolateral tubercles are stronger than the lateral 
ones, but the umbilical tubercles are weaker than the lateral ones and persist up to the 
aperture. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 H3	 D1

214 014	 47.0	 14.0	 9.0	 -	 27.2	 0.30	 0.58	 1.55	 0.10	 90.5	 16.0	 14.2	 25.3	 25.0	 70.0
214 016	 42.2 	12.0 	7.4	 -	 23.2	 0.28	 0.55	 1.62	 0.10	 89.0	 18,0	 -	 -	 -	 -
214 008	 42.0	 12.0	 -	 10.8	 23.2	 0.28	 0.55	 -	 -	 78.6	 16.5	 -	 25.0	 24.0	 71.0

	 Comparison – Acrioceras crassicostatum differs from congeners in the type of sculp-
ture on the last crioconic whorl and on the shaft, viz. in having strong trituberculate ribs 
with 1 or 2 rather thinner non-tuberculate intermediate ones and in the presence of 
looped ribs. 

	 Occurrence – RGM 214 014, 214 016, lower Barremian fissicostatum Zone, bed 6, Sub-
way Aegidientor Square Hannover; RGM 214 008, lower Barremian fissicostatum-elegans 
boundary bed 7, Subway Aegidientor Square Hannover, northern Germany. 

Acrioceras (Acrioceras) angulosum (von Koenen, 1902)
Pl. 81, fig. 2.

	 1902 Ancyloceras angulosum von Koenen, p. 340, pl. 28, figs. 1a-c, 2.
non	 1902 Ancyloceras angulosum von Koenen, p. 340, pl. 28, fig. 3a-c.



54	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

	 Lectotype – The specimen figured by von Koenen (1902, pl. 28, fig. 1a-c) from the 
lower Barremian fissicostatum Zone, Hildesheim, Lower Saxony, northern Germany. 
Designated herein. Deposited in the Geologisch-Paläontologisches Institut Göttingen.

	 Material – One specimen, RGM 216 250, represented by one and a half planispiral 
whorls and the first half of the shaft with well-preserved sculpture.

	 Description – The crioconic last whorl rapidly increases in height. Its transition to the 
shaft is rather sharp. The venter of the planispiral whorl and shaft is rounded, and the 
flanks are slightly convex. The dorsum of the early part of the planispiral whorl is 
rounded, but in the last part and on the shaft it is flattened. The cross section of the plan-
ispiral whorl changes from subcircular to the ellipsoidal.
	 The sculpture of the penultimate planispiral whorl consists of thin, straight, sim-
ple non-tuberculate ribs, after which main and intermediate ribs gradually appear. 
The main ribs bear ventrolateral tubercles, but also, at the beginning of the shaft, very 
small lateral and umbilical tubercles appear. All ribs are thin, but the intermediates 
are thinner than the main ones. Between each two main ribs there are 1-2 intermediate 
ribs. All ribs pass straight over the venter, where their differentiation into main and 
intermediate ribs remains clearly distinct. On the dorsum ribs are equal and strongly 
convex.

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D		  U/D		  H/h	 K
216 250 	 26.4	 10.5	 4.2	 8.0	 14.8	 0.40		  0.56		  8.5	 0.24

	 Comparison – Acrioceras (Acrioceras) angulosum clearly differs from all other known 
species of A. (Acrioceras) in the presence of dense, equal, non-tuberculate simple ribs up 
to the end of the first half of the last planispiral whorl (D = 21 mm). It is also distinct in 
having closely spaced, thin, trituberculate main ribs, every two of which are separated 
by 1-2 very thin, non-tuberculate intermediate ribs at the end of the planispiral whorl 
and on the first part of the shaft. 

	 Occurrence – Lower Barremian, at the fissicostatum-elegans zonal boundary bed 7, 
Subway Aegidientor Square Hannover, northern Germany.

Acrioceras (Acrioceras) aff. incumbens (von Koenen, 1902)
Pl. 81, fig. 4. 

	 Material – One specimen, RGM 214 010.

	 Description – Typical crioconic whorls which moderately increase in height. The 
transition to the shaft is gradual. The shaft is curved, short and terminates in a hook. 
The cross section is subellipsoidal on the planispiral worls, the shaft and the hook. 
	 The sculpture of the early planispiral whorls consists of equal, closely spaced, 
straight or slightly curved, simple ribs, which pass straight over the venter. After D = 20 
mm, two fasciculated ribs arise from widely spaced umbilical tubercles. Between the 
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fascicules are 4-5 intermediate ribs. Umbilical tubercles are more closely spaced at the 
end of the last planispiral whorl and from each of them arise two fasciculated ribs. 
However, between the fascicules are 1-2 non-tuberculate intermediate ribs. All ribs are 
equal on the flanks and pass straight over the venter. On the shaft and on the hook there 
are only simple, strong, widely spaced trituberculate ribs.

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 W2	 D1

214 010	 42.0	 15.0	 8.3	 -	 21.0	 0.36	 0.5	 1.81	 0.16	 75.5	 22.0	 -	 -	 -	 -

	 Remarks – This specimen resembles Acrioceras (Acrioceras) incumbens (von Koenen, 
1902, pl. 27, fig. 2) in the mode of coiling, in absence of clearly distinct main and inter-
mediate ribs in the crioconic whorls, and in the ribbing on the shaft and hook. However, 
it differs from A. (A.) incumbens in the sculpture on the planispiral whorl, viz. in having 
umbilical tubercles from which two branches arise. On the basis of these differences we 
refer to it as A. (A.) aff. incumbens.

	 Occurrence – RGM 214 010, upper Barremian fissicostatum-elegans boundary bed 7, 
Subway Aegidientor Square, Hannover, northern Germany. 

Acrioceras (Acrioceras) nodulosum (von Koenen, 1902)
Pl. 82, fig. 1. 

	 1902 Ancyloceras nodulosum von Koenen, p. 344, pl. 28, fig. 7a-c.
	 1980 Acrioceras cf. nodulosum (von Koenen); Immel & Mutterlose, p. 255, pl. 8, fig. 2.

	 Lectotype – The specimen figured by von Koenen (1902, pl. 28, fig. 7a-c) from the 
lower Barremian fissicostatum Zone, Hildesheim. Designated herein. Deposited in the 
Geologisch-Paläontologisches Institut Göttingen.

	 Material – Six well preserved specimens, RGM 214 011, 216 241 (= aff. nodulosum; Pl. 
82, fig. 2), 216 252, 216 255, 216 256 and 214 011. 

	 Description – Crioconic whorls moderately increase in height. The transition to the 
shaft is gradual. The shaft is curved and the hook is very wide. The flanks of the crio-
conic whorls are moderately convex, whereas the venter and dorsum are rounded. The 
dorsum becomes flat and the flanks almost flat at the end of the last crioconic whorl and 
on the shaft, but the venter remains rounded. The cross section of the early crioconic 
whorl is subcircular. At the end of the crioconic coiling and on the shaft, the cross sec-
tion is subellipsoidal.
	 The sculpture of the early planispiral whorls (up to D = 23 mm) consists of closely 
spaced, straight, equal simple ribs, which pass straight over the venter. From this diam-
eter of the last planispiral whorl the sculpture consists of main trituberculate and thin 
intermediate non-tuberculate ribs. The number of the latter between every two main 
ribs is 2-3, rarely 1. The ventrolateral spines are always stronger than the lateral and 
umbilical ones. All ribs are equally thin and convex on the dorsum. On the shaft every 
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two thick main ribs are separated by a single thin intermediate one; on the hook there 
are only thick widely spaced trituberculate main ribs.

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 H3	 D1

216 241	 51.0	 18.8	 9.6	 -	 25.0	 0.37	 0.49	 1.96	 0.18	 -	 -	 -	 -	 -	 -
216 252	 47.2	 16.4	 8.2	 -	 22.3	 0.35	 0.47	 2.00	 0.17	 -	 -	 -	 -	 -	 -
214 011	 45.0	 14.0	 10.5	 -	 22.0	 0.31	 0.49	 1.33	 0.17	 86.0	 21.5	 -	 28.0	 24.0	 86.0

	 Comparison – Acrioceras (Acrioceras) nodulosum resembles A. (Acrioceras) undatum 
(von Koenen, 1902) in the type of coiling and the sculpture on the planispiral whorls, 
but clearly differs from it in that the planispiral whorls more rapidly increase in height 
and in the absence of intermediate ribs on the shaft. 

	 Occurrence – RGM 214 011, lower Barremian fissicostatum-elegans boundary bed 7, 
Subway Aegidientor Square in Hannover; RGM 216 241 (= aff. nodulosum), 216 252, 216 
255, 216 256, lower Barremian fissicostatum Zone, bed 6, Subway Aegidientor Square, 
Hannover, northern Germany. 
 

Acrioceras (Acrioceras) aegidii sp. nov. 
Pl. 83, fig. 1.

	 Holotype – RGM 214 008, the only specimen known, represented by the last half of 
the crioconic whorl, the shaft and the hook.

	 Type locality – Subway Aegidientor Square Hannover, northern Germany.

	 Type horizon – Barremian, in the fissicostatum-elegans zonal boundary bed 7. 

	 Derivatio nominis – The species is named after Aegidius after which the square at 
Hannover is named.

	 Diagnosis – Hoplocrioconic medium-sized shell with planispiral whorls, which in-
crease slowly in height; it has a very short shaft and a widely open, arclike hook. The 
sculpture consists of strong, simple, straight, trituberculate main ribs. Only at the tran-
sition from planispire to shaft contains every space between two main ribs one thin in-
termediate rib.

	 Description – The medium-sized shell is hoplocrioconic. The planispiral whorl, shaft 
and hook all increase slowly in height. The shaft is very short and curved. The hook has 
a wide arc-like shape and it seems that the dorsal side of the aperture was almost in 
contact with the ventral side of the planispiral whorl. The flanks of the last planispiral 
whorl, shaft and hook are all flattened. The venter is rounded, but the dorsum is broad 
and flat. At the end of the planispiral whorl and on the shaft, the cross section is sub-
rectangular, but on the hook it gradually becomes subtrapezoidal, with maximum 
thickness at a quarter of the whorl height. 
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	 The sculpture of the last planispiral whorl and of the first half of the shaft consists 
of strong, simple, trituberculate ribs. There is one intermediate rib to one main one. On 
the other parts of the shell there are rather strong trituberculate, widely spaced ribs, 
without intermediate ribs. Only at the end of the hook is there one intermediate rib. All 
ribs pass straight over the venter. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 H2	 H3	 D1

214 008	 43.5	 12.0	 10.3	 10.4	 22.0	 0.27	 0.50	 1.16	 0.03	 79.0	 16.4	 24.0	 19.5	 70.0

	 Comparison – Acrioceras (Acrioceras) aegidii resembles A.(A.) nodulosum in the type of 
coiling, particularly the very short shaft and widely curved hook, and in the strong 
trituberculate ribs, but it differs from the latter in the slower increase in height of the 
whorl and in the absence of intermediate ribs between every two main ribs on shaft 
and hook. 

Acrioceras (Acrioceras) meriani (Ooster, 1860)
Pl. 83, fig. 2.

	 1860 Ancyloceras Meriani Ooster, p. 35, pl. 39, figs. 1-5.
?	 1860 Ancyloceras Meriani variété plus massive, Ooster, p. 35, pl. 39, figs. 6, 7.
?	 1860 Ancyloceras Meriani varietas? Ooster, p. 36, pl. 50, fig. 1.
	 1902 �Crioceras Meriani Ooster variété 1; Sarasin & Schöndelmayer, pl. 16, fig. 3 [= Ooster, 1860, pl. 39, 

fig. 2].
?	 1902 �Crioceras Meriani Ooster variété 2; Sarasin & Schöndelmayer, p. 133, pl. 17, fig. 1 [= Ooster, 1860, 

pl. 39, fig. 6].
	 1910 Crioceras Meriani Ooster; Kilian, p. 272.
?	 1914 Crioceras cf. Meriani Ooster; Zwierzycki, p. 77, pl. 10, fig. 4.
	 1955 Acrioceras meriani Ooster; Sarkar, p. 121. 
	 1955 Acrioceras cf. meriani Ooster; Sarkar, p. 122, pl. 7, fig. 23, text-fig. 20.
	 1964 Acrioceras sp. (ex gr. A. meriani); Fülop, p. 93, pl. 16, fig. 11.
	 1990 Acrioceras (Acrioceras) cf. meriani Ooster; Thomel et al., p. 77, pl. 1, fig. 2.
?	 1990 �Acrioceras (Acrioceras) meriani Ooster; Thomel et al., p. 77, pl. 1, figs. 3, 4 [= Ooster, 1860, pl. 39, 

figs. 6, 7].
	 1990 Acrioceras (Acrioceras) entre meriani en tabarelli; Thomel et al., p. 78, pl. 1, fig. 1.
	 1990 Acrioceras (Acrioceras) aff. meriani; Thomel et al., p. 77, pl. 1, fig. 6.
	 1992 Acrioceras meriani Ooster; Klinger & Kennedy, p. 121.
?	 1993 Acrioceras sp. aff. A. merianae; Aguirre-Urreta, p. 70, pl. 7, figs. 3, 4.
	 1998 Acrioceras cf. meriani Ooster; Cecca et al., p. 96, pl. 3, fig. 24.
	 2003 Mesocrioceras meriani (Ooster); Busnardo et al., p. 76, pl. 7, figs. 4-6 [= Ooster, 1860, pl. 39, fig. 2].

	 Lectotype – The specimen figured by Ooster (1860, pl. 39, fig. 6), from the Neocomian 
of Châtel-Saint-Denis (Switzerland), was designated lectotype by Thomel et al. (1990, p. 
77) and illustrated by Sarasin & Schöndelmayer (1902, p. 133, pl. 17, fig. 1). Naturhistor-
isches Museum Bern

	 Material – One moderately preserved specimen, represented by the last one and one 
third planispiral whorl, shaft and hook, RGM 213 798.
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	 Description – Medium-sized shell of which the last planispiral whorl moderately in-
creases in height. Transition from the planispiral whorl to the shaft is gradual and takes 
place at H = 12.8 mm. The shaft is slightly curved and the transition to the hook is also 
gradual; the hook forms a rather wide arch. The flanks of the last planispiral whorl are 
slightly convex, the venter is rounded and the dorsum slightly flattened. The dorsum of 
the shaft and hook is broad and flat; the flanks and venter are rounded. The cross sec-
tion of the last planispiral whorl is subellipsoidal, but that of the shaft and hook be-
comes subtrapezoidal with the maximum width at one-sixth of the whorl height. 
	 The sculpture of the planispiral whorl consists of rather thick, straight, closely 
spaced ribs. The majority of them are single, but there are also bundles of two ribs orig-
inating at the umbilical margin. All ribs pass straight over the venter and all are equal. 
The first part of the last planispiral whorl exhibits the remains of ventrolateral and lat-
eral spines. On the shaft the ribs become more widely spaced, but their thickness re-
mains the same. On the whole, the shaft is sculptured with single ribs. Only at the 
transition between the shaft and hook are most ribs fasciculated by two. There are also 
a few intercalatory ribs, which start at mid-flank, whereas the fasciculated ribs originate 
from elongated bullae. On the terminal straight part of the hook there are both single 
and fasciculated ribs. All ribs pass straight over the venter, where they are distantly 
spaced and equally strong. On the dorsum all ribs are equally thin and convex. 
	 The suture line is only fragmentarily preserved. The lateral trifid lobe (L) is very 
wide and deeper that the ventral (E) lobe. It should be noted that the last suture is 
situated below the middle of the shaft. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 L1	 H1	 H2	 D1	

214 529	 33.6	 12.5	 7.3	 -	 14.0	 0.37	 0.41	 1.71	 0.15	 68.0	 87.6	 18.8	 20.7	 62.0	

	 Remarks – This species resembles Acrioceras (A.) pulcherrimum (d’Orbigny, 1842) in 
the sculpture of the shaft and hook. However, it differs from it in the presence of tuber-
culate ribs up to the last portion of the planispiral whorl, as well as in the absence of 
constrictions on the, and having a more widely open, hook. 

	 Occurrence – RGM 213 798, lower Barremian rarocinctum Zone, bed 83, Gott quarry 
near Sarstedt, northern Germany.

	 Distribution – Lower Barremian, France and northern Germany. 

Acrioceras (Acrioceras) longum sp. nov.
Pl. 84, fig. 1.

	 Holotype – RGM 212 866.

	 Type locality – Gott quarry, Sarstedt, northern Germany. 

	 Type horizon – Lower Barremian, rarocinctum Zone, bed 83.

	 Derivatio nominis – Longus (Latin) = long; referring to its long shaft.
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	 Material – Two specimens, RGM 212 866 (holotype) and 214 542. The holotype con-
sists of the last planispiral whorl, the shaft and the hook.

	 Diagnosis – The crioconic spiral passes into a long shaft and a rather wide open 
hook. The sculpture of the last whorl consists of weakly trituberculate main ribs, sepa-
rated by non-tuberculate intermediate ribs. The main and intermediate ribs have the 
same thickness. In a few cases two ribs may unite in one ventrolateral tubercle (fibula-
tion). The shaft and hook are sculptured with closely spaced, uniform single and fas-
ciculated ribs. 

	 Description – The crioconic whorls moderately increase in height. The transition 
from the last planispiral whorl to the shaft is gradual. The shaft is long, slightly curved 
and gradually passes into the hook, which has a rather wide, arc-like shape. The flanks 
of the planispiral whorls, shaft and hook are slightly convex; the venter is rounded and 
the dorsum flattened. The cross section of the last planispiral whorl changes from sub-
circular to subellipsoidal (slightly higher than wide), and remains subellipsoidal on the 
shaft and hook.
	 The sculpture of the last planispiral whorl consists of main trituberculate and non-
tuberculate intermediate ribs; the number of the latter to one main rib is 2-3. The main 
ribs are usually provided with ventrolateral and rather weak lateral tubercles. Umbili-
cal tubercles are in most cases absent and, if present, they are very weak. In a few cases 
two ribs converge to one ventrolateral tubercle (fibulation). All ribs are equal on the 
flanks. The shaft is sculpted with closely spaced, single and fasciculated ribs. The thick-
ness of the ribs is greater than the interspaces. The fasciculated ribs are more common 
on the second part of the shaft and on the hook. The fasciculated ribs split at one-sixth 
of the flank height. All ribs pass straight over the venter, where they are of equal thick-
ness. On the dorsum they are equally thin and convex. 

	 Measurements –
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 H3	 D1

212 866	 32.6	 12.7	 7.0	 -	 14.0	 0.39	 0.43	 1.81	 0.17	 83.5	 19.0	 -	 -	 -	 -

	 Comparison – These specimens differ from other known species of Acrioceras (Acri­
oceras) in that in a few cases two ribs converge to one ventrolateral tubercle (fibulation), 
and in the equal thickness of the main and intermediate ribs on the last planispiral 
whorl. A comparison with the morphologically nearest species, A. (A.) astrictum sp. 
nov., is given below.

	 Occurrence – RGM 212 866 and 214 542, lower Barremian Rarocinctum Zone, bed 83, 
Gott quarry near Sarstedt, Lower Saxony, northern Germany. 

Acrioceras (Acrioceras) astrictum sp. nov.
Pl. 84, fig. 2; Fig. 11.

	 1997a Hoplocrioceras phillipsi (Phillips); Mutterlose, fig. 44.10.
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	 Holotype – RGM 213 915A, the only specimen known, very well-preserved and rep-
resented by planispiral whorls, shaft and hook. 

	 Type locality – Subway Aegidientor Square in Hannover, northern Germany.

	 Type horizon – Fissicostatum-elegans zonal boundary bed 7, Barremian.

	 Derivatio nominis – Astrictum (Latin) = tightened. 

	 Diagnosis – Small shell has subcircular planispiral whorls, which touch each other 
and increase moderately in height, followed by a short curved shaft and a broad curved 
hook, the dorsum of which nearly touches the venter of the last planispiral whorl. The 
simple main ribs obtain three tubercles at the beginning of the second whorl; the um-
bilical tubercles disappear in the first half of the second whorl, the lateral ones at the 
end of that whorl and the small ventrolateral spines on the third whorl. There are 1-2 
non-tuberculate intermediate ribs to each main one and all ribs have the same thick-
ness. The shaft has uniform simple ribs. On the terminal straight part of the hook are 
several fasciculated ribs. On the dorsum of shaft and hook the ribs are convex.

	 Description – The small shell consists of crioconic whorls, which are touching and 
increase moderately in height; the umbilical perforation is rather wide. The spiral is fol-
lowed by a short curved shaft and a broad hook. The shaft is curved and very short. It 
ends in a widely curved hook, so that the dorsum of it is nearly in contact with the ven-
tral side of the last planispiral whorl. The flanks of the planispiral whorls, shaft and 
hook are slightly convex, the venter is rounded and the dorsum flat. The cross section 
of the early planispiral whorls is subcircular, but in the last planispiral whorl and shaft 
it becomes subellipsoidal (slightly higher than wide). At the last straight portion of the 
hook the cross section is suboval, with maximum thickness at the lower third of the 
flank height.
	 The sculpture of the first planispiral 
whorl consists of distant, simple ribs. 
Ventrolateral, lateral and umbilical tu-
bercles appear on the main ribs of the 
second whorl. The umbilical tubercles 
are very small and disappear in the first 
half of the second whorl. The lateral tu-
bercles are a little longer, but are still 
smaller than the ventrolateral ones. Lat-
eral tubercles disappear later, viz. at the end of the second whorl. The small pointed 
ventrolateral spines are strong and wedge-like; they disappear on the third planispiral 
whorl. There are 1-2 non-tuberculate intermediate ribs to one tuberculate main rib. 
The main and intermediate ribs have the same thickness. On the shaft the ribbing con-
sists of uniform simple ribs, which pass straight over the venter. On the terminal 
straight part of the hook there are several fasciculated ribs, which split at the lower 
fifth of the whorl height. On the dorsum of the shaft and hook all ribs are equally thin 
and convex. 

Fig. 11. Whorl section of A. (Acrioceras) astrictum sp. 
nov., RGM 213915A (holotype). (a) At the end of the 
planispiral stage. (b, c) On the hook. × 1.

a b c
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	 Measurements –
№		  D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 W2	 D1

213 915B		 33.2	 13.1	 7.3	 11.0	 15.6	 0.39	 0.47	 1.79	 0.14	 71.0	 17.5	 -	 26.0	 23.1	 68.0

	 Comparison – Acrioceras (Acrioceras) astrictum resembles A. (A.) longum (see above) in 
mode of coiling of the planispiral whorls, but differs from it in having a very short shaft, 
a widely open hook and a terminal part that is in contact with the last planispiral whorl. 
Moreover, in a few cases two ribs unite in one ventrolateral tubercle (fibulation) in the 
planispiral stage of A. (A.) longum.
 

Acrioceras (Acrioceras) sp.
Pl. 84, fig. 3. 

	 Material – One incomplete specimen, RGM 214 563.
	
	 Description – Last planispiral whorl slowly increases in height. The transition to the 
shaft is gradual. The shaft is straight and terminated by narrowly curved hook. 
	 The sculpture of the last part of the planispiral whorl and transition to the shaft con-
sists of very wide-apart, strong, straight main ribs and slightly weaker short intermedi-
ate ones, which regularly alternate (1:1) with the trituberculate main ribs. However, on 
the first half of the shaft are 2-3 thin intermediate ribs between every trituberculate 
main rib. The tubercles are well visible at the end of the planispiral whorl and on the 
first part of the shaft. The specimen is damaged from halfway up the shaft to the last 
straight part of the hook. On the last part of the hook the sculpture consists of straight 
non-tuberculate main ribs and 1-2 thin intermediate ribs between every two main ones. 
Intermediate ribs are absent on the terminal part of the hook. 

	 Measurements – 
№	 D	 H	 h	 W	 U	 H/D	 U/D	 H/h	 K	 L	 H1	 W1	 H2	 W2	 D1

214 563 	 24.5	 6.0	 4.0	 -	 8.5	 0.24	 0.34	 1.5	 0.08	 67.0	 -	 -	 15.0	 -	 42.0

	 Remarks – On the basis of the morphology of the crioconic whorls, the shaft and the 
hook, and the type of sculpture, this specimen undoubtedly belongs to Acrioceras 
(Acrioceras). Owing to the poor preservation it is impossible to propose a specific iden-
tification. 

	 Occurrence – RGM 214 563, upper Hauterivian discofalcatus Zone, bed 72, Gott quar-
ry near Sarstedt, northern Germany.

Genus Uhligia von Koenen, 1904

	 Type species – Crioceras minutum Neumayr & Uhlig, 1881, p. 195, pl. 42, fig. 6, lower 
Barremian of Drispenstedt near Hildesheim, Lower Saxony, northern Germany.

	 Diagnosis – The small to medium-sized shell consists of two shafts that are well sep-
arated. The construction of the earliest part of the shell is not known. The first shaft is 
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slightly curved, and passes into a moderately open U-shaped bend, which connects it 
with a rather long straight or slightly curved second shaft. The latter terminates in a 
wide open hook. In the early and middle growth stages the sculpture consists of com-
paratively strong, single or fasciculated main ribs, and fine, occasionaly bundled sec-
ondary ribs.

	 Distribution – Lower Barremian, northern Germany. 

Uhligia minuta (Neumayr & Uhlig, 1881)
Pl. 85, figs. 1, 2.

	 1881 Crioceras minutum Neumayr & Uhlig, p. 195, pl. 42, fig. 6.
	 1902 Hamites minutus Neumayr & Uhlig; von Koenen, p. 389, pl. 25, figs. 2a-c, 3, 4.
non	 1902 Hamites minutus Neumayr & Uhlig; von Koenen, p. 389, pl. 25, figs. 5, 6.
	 1957 �Uhligia minutus Neumayr & Uhlig; Arkell et al., p. L211, fig. 240:2a-c [= von Koenen, 1902, pl. 

25, figs. 2a, b, 3]. 
	 1996 �Uhligia minuta Neumayr & Uhlig; Wright et al., p. L227, figs. 178:1a-c [= von Koenen, pl. 25, figs. 

2a, b, 3].

	 Holotype – The specimen figured by Neumayr & Uhlig (1881, p. 195, pl. 42, fig. 6) 
from the lower Barremian of Drispenstedt near Hildesheim, Lower Saxony, northern 
Germany.

	 Material – One well preserved specimen, RGM 216 200, and three fragments of the 
first shaft, RGM 216 215, 216 219 and 216 220.

	 Description – Medium-sized shell. The first shaft has a horn-like shape and is con-
nected with the second shaft by a wide 180° bend. The second shaft is straight and al-
most parallel to the first shaft. It terminates in a moderately wide hook. The sculpture 
of the first shaft consists of simple ribs, which pass straight over the venter with slight 
broadening; on the dorsum they are thin and convex. The ribs describe convex curves 
on the flanks. The second shaft is sculptured with straight, closely spaced, equal ribs 
(5-6 ribs on 10 mm length). On the terminal hook the ribs become stronger and equal, 
and pass straight over the venter. 
	 The suture line is visible on the first shaft (RGM 216 215). It is of the ancyloceratid 
type, with bifid symmetric ventral lobe and trifid lateral, umbilical and dorsal lobes.

	 Measurements – 
№	 L	 H2	 H2	 H3	 H4

216 200	 70.0	 8.0	 17.5	 20.0	 21.0

	 Remarks – Neumayr & Uhlig (1881, p. 195, 42, fig. 6) had only a very incomplete 
specimen (a fragment of the first shaft) at their disposal, which is unsuitable as type 
of U. minuta. A more complete specimen showing both shafts and the hook was fig-
ured by von Koenen (1902, pl. 25, fig. 2). The other two specimens described and fig-
ured by von Koenen (1902, pl. 25, figs. 5, 6), are clearly different from U. minuta in the 
general shape of the shell and sculpture. They are described below as new species, 
Uhligia aegidii sp. nov. 
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	 Occurrence – RGM 216 200, 216 215, 216 219, 216 220, lower Barremian fissicostatum 
Zone, bed 6, Subway Aegidientor Square Hannover.

	 Distribution – Lower Barremian, northern Germany. 

Uhligia aegidii sp. nov. 
Pl. 85, fig. 5.

pars	 1902 �Hamites minutus Neumayr & Uhlig; von Koenen, pl. 25, figs. 5, 6 [non figs. 2a-c, 3, 4].

	 Holotype – RGM 216 199.

	 Type locality – Subway Aegidientor Square in Hannover, northern Germany

	 Type horizon – Lower Barremian fissicostatum Zone, bed 6.

	 Derivatio nominis – Named after the Aegidientor Square at Hannover.

	 Material – One fairly well-preserved specimen, RGM 216 199 (holotype), and two 
fragments of the first shafts, RGM 216 211 and 216 216.

	 Diagnosis – Medium-sized shell with a rather long, curved first shaft, which makes 
an angle of 80-90° with the second shaft. The latter is short and gradually passes into the 
terminal hook. The angle between the second shaft and terminal hook is 40-45°. The 
sculpture on the first shaft and on the first part of the second consists of bundles of very 
fine, closely spaced ribs, which pass straight and over the venter and dorsum, whereas 
on the flanks they describe a convex curve. On the remainder of the second shaft, the 
sculpture consists of equal, straight, distantly spaced ribs. On the last part of the hook 
the ribs are simple, slightly stronger and more distant with 1-3 thin intermediate ribs to 
one main one. 

	 Description – The medium-sized shell consists of a first shaft, second shaft and ter-
minal hook. The first shaft is long, slightly curved and passes into the second one with 
a very widely open curve with an angle of 80-90°. The second shaft is shorter than the 
first and passes into the terminal hook with an angle of 40-45°. The flanks of the two 
shafts are slightly convex and the venter is rounded, but the dorsum is slightly flat-
tened. The flanks and venter become flat in the final straight part of the hook. The cross 
section of the two shafts is subellipsoidal; that of the terminal hook it is suboctagonal 
(higher than wide).
	 The sculpture of the initial part of the first shaft is visible from H = 5 mm; it consists 
of bundles of very thin, closely spaced ribs. The ribs become slightly thicker on the ven-
ter, but on the dorsum they remain thin. The ribs are adapically convex on the flanks, but 
pass straight over the venter and dorsum. A similar sculpture continues halfway up the 
second shaft, but thereafter it changes into equal, straight, widely spaced, simple ribs. 
The interspaces between the ribs are 3 or 4 times wider than the width of the ribs. The 
ribs pass straight over the venter without thickening, whereas they cross the dorsum 



64	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

convexly. On the final part of the hook there are strong, simple, main and thin intermedi-
ate ones. Some of main ribs bifurcate at one-sixth of the whorl height. The number of the 
intermediate ribs between two main ones varies from one to three. 

	 Measurements – 
№	 L	 H1	 H3	 H4	 W3

216 199	 59.0	 8.7	 17.5	 18.2	 5.5

	 Comparison – Uhligia aegidii differs from U. minuta in the general shape of the shell 
and the sculpture. The angle between the first and second shafts of U. aegidii is 80-90°, 
whereas in U. minuta it is 180°. Moreover, the first shaft and first half of the second are 
sculpted by bunches of thin ribs, which are convex on the flanks, and pass straight over 
the venter and dorsum. In U. minuta the sculpture of the first shaft consists of strong, 
simple ribs, which become distinctly stronger on the venter. 

	 Occurrence – RGM 216 199, 216211 and 216 216, lower Barremian fissicostatum Zone, 
bed 6, Subway Aegidientor Square, Hannover, northern Germany.

Uhligia? sp. indet.
Pl. 85, figs. 3, 4.

	 Material – Two incomplete specimens, RGM 216 213 and 216 214, represented by the 
shaft and terminal hook.

	 Description – The shell is small. The 
first shaft passes into the terminal hook 
with an U-shaped bow; there is no sec-
ond shaft. The sculpture of the shaft is 
only poorly visible in RGM 216 214 and 
consists of simple ribs which pass 
straight over the venter. On the terminal 
part of the hook (RGM 216 213) are sim-
ple, distant main ribs, with a decreas-
ing number (from five to two) of short intermediate ribs between every two main ribs. 

	 Measurements –
№ 	  H2 	  H3	  H4

 216 213	 7.3	 12.0	 10.0
 216 214	 6.0	 11.0	  9.9 

	 Remarks – These specimens are insufficiently well-preserved to permit specific iden-
tification. We conditionally refer them to Uhligia because of the general shape of the 
shaft and terminal hook, which are characteristics of this genus.

	 Occurrence – RGM 216 213 and 216 214, lower Barremian fissicostatum Zone, bed 6, 
Subway Aegidientor Square, Hannover, northern Germany.

Fig. 12. Cross section of Uhligia aegidii sp. nov., RGM 
216 199. (a) At the first shaft. (b) At the second shaft. 
(c) At the terminal hook. × 1. 

a b c
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Genus Audouliceras Thomel, 1964 

	 Type species – Ancyloceras audouli Astier, 1851, p. 452, pl. 20 (6), fig. 12, pl. 21 (7), fig. 
12bis. Barremian, France.

	 Diagnosis – Crioconic early whorls are followed by a long shaft and a terminal hook. 
The sculpture of the crioconic whorls consists of equal, closely spaced main ribs, peri-
odically with ventrolateral, lateral and umbilical spines, which may irregularly em-
brace several ribs. Between the main ribs are intermediate ribs without tubercles. Short 
intercalatory ribs with ventrolateral spines may also occur. The spines disappear on the 
shaft and at least part of the shaft is characterized by the absence of trituberculate main 
ribs. On the first part of the hook the main ribs bear very strong ventrolateral, lateral 
and umbilical spines again, but on the terminal part of the hook spines disappear.

	 Distribution – Upper Barremian-lower Aptian, Western and central Europe, Cauca-
sus, Mozambique, South Africa (Zululand), USA (California).

Audouliceras cf. urbani (Neumayr & Uhlig, 1881)
Pl. 86.

	 Material – One specimen, RGM 214 415, represented by the last part of the shaft and 
an incomplete hook.

	 Description – The shell is large. The shaft is straight and the hook is moderately 
open. The flanks of the shaft and hook are convex, the venter is slightly rounded, but 
the dorsum is almost flat. The cross section of the shaft is subcircular (slightly wider 
than high). On the hook it becomes subellipsoidal (markedly greater in width).
	 The sculpture on the shaft and the arch of the hook consists of strong, distant, spinose 
main ribs and non-spinose, much thinner intermediate ribs. On the shaft the ribs are 
prorsiradiate. The main ribs bear strong umbilical and lateral spines, the bases of which 
are elongated in the direction of the ribs. On the shaft, the number of intermediate ribs 
between every two main ribs varies from 4 to 8, but on the hook the number is common-
ly 2-3. The intermediate ribs are thin and non-spinose. They cross the venter in a slight 
convex curve. On the shaft-hook transition, and additional to the umbilical and lateral 
spines, the main ribs are also provided with ventrolateral spines, the bases of which are 
also elongated in the direction of the ribs. There is one intermediate rib with a small ven-
trolateral tubercle-like thickening. On the dorsum all ribs are equally thin. On the shaft 
the dorsal ribs are slightly concave, whereas on the hook they cross the dorsum with a 
slight adorally convex curve. From some umbilical spines arise 2 or 3 thin dorsal ribs, 
which cross the dorsum with the same curvature as the intermediate ribs. 
	 The suture line is too fragmentary to describe its characteristic features. Remarka-
bly, the last suture line is situated in the latest part of the shaft, which indicates that the 
adult body chamber occupied the hook and only the last part of the shaft.

	 Comparison – This specimen resembles the specimens identified by von Koenen 
(1902, p. 258, pl. 42, fig. 1, pl. 43, fig. 2) as A. urbani Neumayr & Uhlig in the morphology 
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of the U-shaped hook, of the cross section of the shaft and in the morphology of the in-
termediate ribs, but differs from it in the absence of ventral spines on the last part of the 
shaft and the initial part of the hook. Moreover, it has a greater number of intermediate 
ribs between every two main ribs. Our specimen resembles the lectotype of A. urbani 
(Neumayr & Uhlig, 1881, p. 190, pl. 49, fig. 3) in the morphology of the shaft and hook, 
and in its strong umbilical and lateral spines, but differs from it in the absence of vent-
rolateral spines in the shaft-hook transition, in having markedly thinner intermediate 
ribs, and in the greater number of them between every two main ribs. 

	 Occurrence – RGM 214 415, uppermost Barremian, quarry near Gross Latterde, Low-
er Saxony, northern Germany.
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Explanation of plates

Plate 1
Fig. 1. Parancyloceras aegoceras (von Koenen, 1902), uppermost Barremian bidentatum zone, Gott quarry 
near Sarstedt, RGM 213 796. (a) Right lateral view. (b) Apertural view. (c) Ventral view. All × 0.75.

Plate 2
Fig. 1. Parancyloceras aegoceras (von Koenen, 1902), uppermost Barremian bidentatum zone, Gott quarry 
near Sarstedt, RGM 214 475. (a) Right lateral view. (b) Ventral view. Both × 0.5.
Fig. 2. Emericiceras nolani (Kilian, 1910), upper Hauterivian staffi zone, Mittelland Canal near Wilhelms
dorf (Haste), RGM 213 634. × 0.5.

Plate 3
Fig. 1. Emericiceras nolani (Kilian, 1910), upper Hauterivian inversum zone, Mittelland Canal near Wilhelms
dorf (Haste), RGM 213 860. (a) Right lateral view. (b) Ventral view. Both × 1.

Plate 4
Fig. 1. Emericiceras nolani (Kilian, 1910), upper Hauterivian inversum zone, Mittelland Canal near Wil-
helmsdorf (Haste), RGM 213 861. × 1.
Fig. 2, 3. Emericiceras woeckeneri (von Koenen, 1902).
Fig. 2. Upper Hauterivian staffi zone of Quarry 2 along the Mittelland Canal near Wilhelmsdorf (Haste), 
RGM 213 508. × 1.
Fig. 3. Upper Hauterivian staffi zone, bed 38, S-Bahn Hannover Airport, RGM 216 604. × 1.

Plate 5
Fig. 1. Emericiceras woeckeneri (von Koenen, 1902), upper Hauterivian staffi zone, bed 53 of quarry 4 along 
the Mittelland Canal near Wilhelmsdorf (Haste), RGM 214 091. (a) Right lateral view. (b) Left lateral 
view. (c) Ventral view. All × 1

Plate 6
Fig. 1. Emericiceras strombecki (von Koenen, 1902), upper Hauterivian staffi zone, bed 56, Mittelland Canal, 
Haste, RGM 213636. (a) Right lateral view. (b) Ventral view. Both × 0.5.

Plate 7
Figs. 1, 2. Emericiceras strombecki (von Koenen, 1902).
Fig. 1. Upper Hauterivian Staffi zone, bed 19, S-Bahn Hannover Airport, RGM 213 641. (a) Left lateral 
view. (b) Apertural view. Both × 0.5.
Fig. 2. Upper Hauterivian discofalcatus zone, Gott Quarry near Sarstedt, RGM 216 239. × 0.5.

Plate 8
Figs. 1, 2. Emericiceras strombecki (von Koenen, 1902).
Fig. 1. Lower Barremian rarocinctum zone, bed 72, Gott quarry near Sarstedt. RGM 213 760. (a) Left lat-
eral view. (b) Ventral view. Both × 0.5.
Fig. 2. Upper Hauterivian staffi zone, bed 52, quarry 4 along the Mittelland Canal near Wilhelmsdorf 
(Haste), RGM 214 088. × 0.5.

Plate 9
Figs. 1, 2. Emericiceras strombecki (von Koenen, 1902).
Fig. 1. Upper Hauterivian staffi zone, bed 53, quarry 4 along the Mittelland Canal near Wilhelmsdorf 
(Haste), RGM 214 087. × 0.5.
Fig. 2. Lower Barremian rarocinctum zone, bed 72, Gott quarry near Haste, RGM 214 472. × 0.5.
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Plate 10
Figs. 1, 2. Emericiceras strombecki (von Koenen, 1902).
Fig. 1. Upper Hauterivian staffi zone, bed 56-58, quarry 4 along the Mittalland Canal near Wilhelmsdorf 
(Haste), RGM 214 092. × 0.5. 
Fig. 2. Upper Hauterivian discofalcatus zone, Gott quarry near Sarstedt, RGM 214 583. × 0.5.

Plate 11
Fig. 1. Emericiceras Strombecki (von Koenen, 1902), lower Barremian rarocinctum zone, bed 72, Gott quarry 
near Sarstedt, RGM 216 515. × 0.5.

Plate 12 
Fig. 1. Emericiceras resseensis sp. nov., upper Hauterivian staffi zone, bed 96, Resse quarry, Hainholz, hol-
otype, RGM 213 961. × 1.
Fig. 2. Emericiceras sornayiforme sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, holotype, RGM 213 917. (a) Left lateral view. (b) Ventral view. Both × 1.
Fig. 3. Emericiceras ex gr. emerici (Léveillé, 1837), Hauterivian-Barremian boundary bed 72, Gott quarry 
near Sarstedt, RGM 214 556. (a) Ventral view. (b) Left lateral view. (c) Apertural view. All × 1.

Plate 13
Fig. 1-3. Emericiceras serpentinum sp. nov.
Fig. 1. Upper Hauterivian staffi zone, bed 53, quarry 4 along the Mittelland Canal near Wilhelmsdorf 
(Haste), RGM 214 083. × 1.
Fig. 2. Upper Hauterivian staffi zone, Mittelland Canal, Haste, RGM 214 496. × 0.5.
Fig. 3. Upper Hauterivian staffi zone, bed 53, quarry 4 along the Mittelland Canal near Wilhelmsdorf, 
Haste, holotype, RGM 214 085. × 0.5.

Plate 14
Figs. 1, 2. Emericiceras subtilicostatum sp. nov.
Fig. 1. Upper Hauterivian inversum zone, bed 44, quarry 4 along the Mittelland Canal near Wilhelmsdorf 
(Haste), RGM 213 867. (a) Left lateral view. (b) Ventral view. Both × 1. 
Fig. 2. Upper Hauterivian staffi zone, bed 56, Mittelland Canal, Haste, RGM 213 858. × 1.

Plate 15
Figs. 1, 2. Emericiceras subtilicostatum sp. nov.
Fig. 1. Upper hauterivian staffi zone, bed 56, Mittelland Canal, Haste, holotype, RGM 213 859. (a) Left 
lateral view. (b) Ventral view. Both × 1.
Fig. 2. Upper Hauterivian inversum zone, bed 44, quarry 4 along the Mittelland Canal near Wilhelms
dorf, Haste, RGM 214 177. (a) Left lateral view. (b) Ventral view. × 1.

Plate 16
Figs. 1-3. Emericiceras sparsicosta (von Koenen, 1902), upper Barremian sparsicosta zone, beds 130-131, 
Gott quarry near Sarstedt.
Fig. 1. RGM 213 909. × 1.
Fig. 2. RGM 213 913A. (a) Right lateral view. (b) Ventral view. Both × 1.
Fig. 3. RGM 213 913B. (a) Left lateral view. (b) Apertural view. (c) Ventral view. All × 1.

Plate 17
Fig. 1. Emericiceras sparsicosta (von Koenen, 1902), upper Barremian sparsicosta zone, beds 130-131, Gott 
quarry near Sarstedt, RGM 213 759. (a) Left lateral view. (b) Ventral view. Both × 1.
Fig. 2. Emericiceras gotti sp. nov., upper Hauterivian staffi zone, bed 30, S-Bahn Hannover Airport, RGM 
197 186. × 1.
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Plate 18
Fig. 1. Emericiceras gotti sp. nov., upper Hauterivian discofalcatus zone, Gott quarry near Sarstedt, left lat-
eral view, holotype, RGM 214 476. × 0.5. (See also P. 19, fig. 1).

Plate 19
Fig. 1. Emericiceras gotti sp. nov., apertural view showing four medioventral spines at the beginning of 
the last whorl (same specimen as on Pl. 18), holotype, RGM 214 476. × 0.5.
Fig. 2. Emericiceras hannoverensis sp. nov., upper Hauterivian Staffi zone, bed 100, Resse quarry, Hain-
holz, RGM 213 633. × 1.
Fig. 3. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Hanno-
ver Airport, RGM 213 624. (a) Left lateral view. (b) Ventral view. Both × 0.5.

Plate 20
Figs. 1, 2. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Han-
nover Airport.
Fig. 1. RGM 197 084. × 0.5.
Fig. 2. RGM 214 387. × 0.5.

Plate 21
Figs. 1, 2. Emericiceras wermbteri (von Koenen, 1902). 
Fig. 1. Upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Airport, RGM 213 622. × 1.
Fig. 2. Upper Hauterivian staffi zone, bed 56, Mittelland Canal, Haste, RGM 213 511. × 1.

Plate 22
Figs. 1, 2. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Han-
nover Airport.
Fig. 1. RGM 213 612. × 1.
Fig. 2. RGM 213 621. (a) Right lateral view. (b) Ventral view. Both × 0.5.

Plate 23
Figs. 1, 2. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Han-
nover Airport, Hannover.
Fig. 1. RGM 214 377. × 0.5.
Fig. 2. RGM 214 378. × 0.5.

Plate 24
Figs. 1, 2. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Han-
nover Airport, Hannover.
Fig. 1. RGM 214 390. × 1.
Fig. 2. RGM 214 380. × 0.5.

Plate 25
Fig. 1. Emericiceras wermbteri (von Koenen, 1902), upper Hauterivian staffi zone, bed 26, S-Bahn Hanno-
ver Airport, RGM 214 383. × 0.5.
Fig. 2. Emericiceras hannoverense sp. nov., upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Air-
port, RGM 213 593. × 1.

Plate 26
Figs. 1, 2. Emericiceras hannoverense sp. nov., upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Air-
port.
Fig. 1. RGM 214 376. × 0.75.
Fig. 2. RGM 214 375. × 0.5.
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Plate 27
Fig. 1. Emericiceras hannoverense sp. nov., upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Air-
port, RGM 213 617. (a) Left lateral view. (b) Ventral view. Both × 0.5.

Plate 28
Figs. 1-3. Emericiceras hannoverense sp. nov.
Fig. 1. Upper Hauterivian staffi zone, bed 20, S-Bahn Hannover Airport, RGM 213 640. (a) Right lateral 
view. (b) Ventral view. Both × 1.
Fig. 2. Upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Airport, RGM 214 382. × 0.5.
Fig. 3. Upper Hauterivian staffi zone, bed 102, Resse quarry, Hainholz, RGM 213 977. × 1.

Plate 29
Fig. 1. Emericiceras hannoverense sp. nov., upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Air-
port, RGM 213 590. × 1.

Plate 30
Fig. 1. Emericiceras hannoverense sp. nov., upper Hauterivian staffi zone, bed 26, S-Bahn Hannover Air-
port, holotype, RGM 214 379. (a) Left lateral view. (b) Apertural view. Both × 1.
Fig. 2. Crioceratites hastensis sp. nov., upper Hauterivian staffi zone, Mittelland Canal, Haste, RGM 213 
514. (a) Left lateral view. (b) Ventral view (see also Pl. 31, fig. 1). Both × 1.

Plate 31
Figs. 1, 2. Crioceratites hastensis sp. nov.
Fig. 1. Upper Hauterivian staffi zone, Mittelland Canal, Haste, RGM 213 514, right lateral view (see also 
pl. 30, fig. 2). × 1.
Fig. 2. Upper Hauterivian staffi zone, quarry 2, Mittelland Canal near Wilhelmsdorf (Haste), RGM 213 
505. × 1.

Plate 32
Fig. 1. Crioceratites aff. hastensis sp. nov., upper Hauterivian staffi zone, bed 30, S-Bahn Hannover Air-
port, RGM 197 182. × 0.5.
Fig. 2. Crioceratites hastensis sp. nov., upper Hauterivian staffi zone, Mittelland Canal, Haste, RGM 213 
516. (a) Left lateral view. (b) Apertural view. (c) Ventral view. All× 1.

Plate 33
Figs. 1, 2. Crioceratites hastensis sp. nov.
Fig. 1. Upper Hauterivian inversum zone, quarry 4, bed 56, along the Mittelland Canal near Wilhelms
dorf, Haste, RGM 213 866. × 1.
Fig. 2. Upper Hauterivian inversum zone, quarry 4, along the Mittelland Canal near Wilhelmsdorf, 
Haste, holotype, RGM 214 089, ventral view (see also Pl. 34 fig. 1). × 1.

Plate 34
Fig. 1. Crioceratites hastensis sp. nov., upper Hauterivian inversum zone, quarry 4, along Mittelland Canal 
near Wilhelmsdorf, Haste, holotype, RGM 214 089, left lateral view (see also Pl. 33, fig. 2). × 1.
Fig. 2. Crioceratites subisocostatus sp. nov., upper Hauterivian staffi zone, bed 30, S-Bahn, Hannover Air-
port, RGM 197 192. (a) Left lateral view. (b) Ventral view. Both × 1.

Plate 35
Fig. 1. Crioceratites subisocostatus sp. nov., upper Hauterivian Staffi zone, bed 30, S-Bahn, Hannover Air-
port, RGM 197 191. × 1.
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Plate 36
Fig. 1. Crioceratites subisocostatus sp. nov., upper Hauterivian staffi zone, bed 30, S-Bahn, Hannover Air-
port, holotype, RGM 197 181. × 0.5.
Figs. 2-4. Crioceratites vermiformis sp. nov. Upper Hauterivian staffi zone, bed 30, S-Bahn Hannover Air-
port.
Fig. 2. Holotype, RGM 197 188A. × 1.
Fig. 3. RGM 197 194. × 1.
Fig. 4. RGM 197 185. × 1.

Plate 37
Fig. 1. Fissicostaticeras fissicostatum (Roemer, 1841), lower Barremian fissicostatum zone, Subway Aegidien-
tor Square Hannover, RGM 214 020. × 0.5.

Plate 38
Fig. 1. Fissicostaticeras fissicostatum (Roemer, 1841), lower Barremian fissicostatum zone, subway Aegi-
dientorsquare Hannover, RGM 214 002, right lateral view (see also Pl. 39, fig. 1). × 1.

Plate 39
Fig. 1. Fissicostaticeras fissicostatum (Roemer, 1841), lower Barremian fissicostatum zone, subway Aegi-
dientorsquare Hannover, RGM 214 002, ventral view (see also Pl. 38, fig. 1). × 1.
Fig. 2-4. Fissicostaticeras ex gr. fissicostatum (Roemer, 1841).
Fig. 2. Lower Barremian fissicostatum zone, bed 83, Gott quarry near Sarstedt, RGM 213 897. × 1.
Fig. 3. Same locality, same bed, RGM 213 898. × 1.
Fig. 4. Lower Barremian fissicostatum zone, bed 6, same locality; RGM 214 015. × 1.
 
Plate 40
Fig. 1. Fissicostaticeras fissicostatum (Roemer, 1841), lower Barremian fissicostatum zone, Subway Aegidi-
entor Square Hannover, RGM 214 003. × 0.75.
Fig. 2. Fissicostaticeras ex gr. fissicostatum (Roemer, 1841), lower Barremian fissicostatum-elegans zonal 
boundary bed 7, Subway Aegidientor Square Hannover, RGM 216 245. × 1.

Plate 41
Fig. 1. Fissicostaticeras aequicostatum (von Koenen, 1902), upper Barremian elegans zone, Subway Aegi-
dientor Square in Hannover, RGM 214 487. × 1.
Fig. 2. Fissicostaticeras claviferum sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, holotype, RGM 213 931. (a) Right lateral view. (b) Apertural view. (c) Ventral view. (d) Left lat-
eral view. All × 1.
Fig. 3. Fissicostaticeras aequicostatoides sp. nov., lower Barremian fissicostatum zone, bed 6, Subway Aegi-
dientor Square Hannover, RGM 214 018. (a) Right lateral view. (b) Left lateral view (see also Pl. 42, fig. 
2). Both × 1.

Plate 42
Figs. 1, 2. Fissicostaticeras aequicostatoides sp. nov.
Fig. 1. Lower Barremian fissicostatum-elegans boundary bed 7, Subway Aegidientor Square, Hannover, 
holotype, RGM 216 204, right lateral view (see also Pl. 43, fig. 1). × 1. 
Fig. 2. Lower Barremian fissicostatum zone, bed 6, Subway Aegidientor Square Hannover, RGM 214 018, 
ventral view (see also Pl. 41, fig. 3). Both × 1.
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Plate 43
Fig. 1. Fissicostaticeras aequicostatoides sp. nov., lower Barremian fissicostatum-elegans boundary bed 7, Sub-
way Aegidientor Square, Hannover, holotype, RGM 216 204. Ventral view (see also Pl. 42, fig. 1). × 1.
Fig. 2. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 212 864. (a) Left lateral view. (b) Ventral view. Both × 0.5.
 
Plate 44
Fig. 1. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian Rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 212 863. × 0.5.

Plate 45
Fig. 1. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 213 758. (a) Right lateral view. (b) Ventral view. Both × 1.

Plate 46
Fig. 1. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 214 527. (a) Right lateral view. (b) Apertural view. (c) Ventral view. All × 0.75.

Plate 47
Fig. 1. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 214 526. (a) Right lateral view. (b) Apertural view. Both × 1.

Plate 48
Fig. 1, 2. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt.
Fig. 1. RGM 214 505.(a) Left lateral view. (b) Apertural view. Both × 0.25.
Fig. 2. RGM 213 800. × 1.

Plate 49
Fig. 1. Fissicostaticeras rarocinctum (von Koenen, 1902), lower Barremian rarocinctum zone, bed 83, Gott 
quarry near Sarstedt, RGM 216 238. (a) Left lateral view. (b) Ventral view. Both × 0.25.

Plate 50
Fig. 1. Fissicostaticeras rarocinctoides sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, RGM 214 536. (a) Left lateral view. (b) Ventral view. Both × 1.

Plate 51
Fig. 1. Fissicostaticeras rarocinctoides sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, RGM 214 537. (a) Left lateral view. (b) Ventral view. Both × 1.

Plate 52
Fig. 1. Fissicostaticeras rarocinctoides sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, RGM 213 884. Right lateral view (see also Pl. 53, fig. 1). × 1.

Plate 53
Figs. 1, 2. Fissicostaticeras rarocinctoides sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry 
near Sarstedt.
Fig. 1. RGM 213 884. Ventral view (see also Pl. 52, fig. 1). × 1.
Fig. 2. RGM 212 862. Apertural view (see also Pl. 54, fig. 1) × 0.5.

Plate 54
Fig. 1. Fissicostaticeras rarocinctoides sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, RGM 212 862. Left lateral view (see also Pl. 53, fig. 2) × 0.5.
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Plate 55
Fig. 1. Fissicostaticeras rarocinctoides sp. nov., lower Barremian Rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, holotype, RGM 213 797. (a) Right lateral view. (b) Ventral view. Both × 0.5.
Fig. 2. Paracrioceras stadtlaenderi (Müller, 1892), Barremian, Flemming quarry near Berenbostel, RGM 214 
419. (a) Right lateral view. (b) Ventral view. (c) Apertural view. All × 1.

Plate 56
Fig. 1. Paracrioceras stadtlaenderi (Müller, 1892), upper Barremian fissicostatum-elegans zonal boundary 
bed 7, Subway Aegidientor Square, Hannover, RGM 214 013. (a) Right lateral view. (b) Ventral view. (c) 
Apertural view. All × 1.

Plate 57
Fig. 1. Paracrioceras stadtlaenderi (Müller, 1892), upper Barremian denckmanni zone, Subway Hildesheimer
strasse Hannover, RGM 216 178. (a) Right lateral view. (b) Apertural view. × 1.

Plate 58
Fig. 1. Paracrioceras stadtlaenderi (Müller, 1892), upper Barremian denckmanni zone, Subway Hildesheimer
strasse Hannover, RGM 216 180. × 1.
Fig. 2. Paracrioceras aff. stadtlaenderi (Müller, 1892), upper Barremian, Gott quarry near Sarstedt, RGM 
213 901. Lateral view (see also Pl. 59, fig. 3). × 1.

Plate 59
Fig. 1, 2. Paracrioceras stadtlaenderi (Müller, 1892), upper Barremian denckmanni zone, Subway Hildes
heimerstrasse Hannover. 
Fig. 1. RGM 214 094. × 0.5.
Fig. 2. RGM 216 179. × 1. 
Fig. 3. Paracrioceras aff. stadtlaenderi (Müller, 1892), upper Barremian, Gott quarry near Sarstedt, RGM 
213 901. Apertural view (see also Pl. 58, fig. 2). × 1.

Plate 60
Fig. 1. Paracrioceras aff. stadtlaenderi (Müller, 1892), upper Barremian rude zone, bed 137, Gott quarry 
near Sarstedt, RGM 213 900. × 1.

Plate 61
Figs. 1-3. Paracrioceras denckmanni (Müller, 1892).
Fig. 1. Upper Barremian fissicostatum-elegans zonal boundary bed 7, Subway Aegidientor Square, Han-
nover, RGM 214 012. (a) Right lateral view. (b) Ventral view. Both × 1.
Fig. 2. Upper Barremian denckmanni zone, Subway Hildesheimerstrasse, Hannover, RGM 216 183. × 1.
Fig. 3. Same locality, RGM 216 184. × 1.

Plate 62
Figs. 1, 2. Paracrioceras denckmanni (Müller, 1892), upper Barremian denckmanni zone, Subway Hildes
heimerstrasse, Hannover.
Fig. 1. RGM 214 093. × 0.5.
Fig. 2. RGM 216 176. × 1.

Plate 63
Fig. 1. Paracrioceras denckmanni (Müller, 1892), upper Barremian denckmanni zone, Subway Hildeshei
merstrasse, Hannover, RGM 216 197. × 0.5.
Fig. 2. Paracrioceras tuba (von Koenen, 1902), upper Barremian denckmanni zone, Subway Hildesheimer-
strasse Hannover, RGM 216 175. × 1.
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Plate 64
Figs. 1, 2. Paracrioceras tuba (von Koenen, 1902), upper Barremian denckmanni zone, Subway Hildes
heimerstrasse in Hannover.
Fig. 1. RGM 216 185. × 1.
Fig. 2. RGM 216 189. × 1.

Plate 65
Fig. 1. Paracrioceras tuba (von Koenen, 1902), upper Barremian, Gott quarry near Sarstedt, RGM 283 497. 
× 1.
Figs. 2, 3. Paracrioceras elegans (von Koenen, 1902).
Fig. 2. Upper Barremian Elegans zone, Subway Aegidientor Square Hannover, RGM 214 485. Right lat-
eral view (see also Pl. 66, fig. 2). × 0.5.
Fig. 3. Upper Barremian fissicostatum-elegans zonal boundary bed 7, Subway Aegidientor Square Han-
nover, RGM 214 009. × 1.

Plate 66
Figs. 1, 2. Paracrioceras elegans (von Koenen, 1902).
Fig. 1. Upper Barremian fissicostatum-elegans zonal boundary bed 7, Subway Aegidientor Square Han-
nover, RGM 214 005. (a) Left lateral view. (b) Ventral view. Both × 1.
Fig. 2. Upper Barremian elegans zone, Subway Aegidientor Square Hannover, RGM 214 485. Ventral 
view (see also Pl. 65, fig. 2). × 1.

Plate 67
Fig. 1. Paracrioceras elegans (Von Koenen, 1902), upper Barremian Fissicostatum-Elegans zonal boundary 
bed 7, Aegidientor square in Hannover, RGM 214 004. (a) Left lateral view. (b) Apertural view. (c) Ven-
tral view. All × 0.5.

Plate 68
Fig. 1. Paracrioceras crassispina (von Koenen, 1902), upper Barremian denckmanni zone, Subway Hildes
heimerstrasse Hannover, RGM 216 188. (a) Right lateral view. (b) Apertural view. (c) Ventral view. All × 
1.

Plate 69
Fig. 1. Emericiceras kemperi sp. nov., upper Hauterivian staffi zone, bed 19, S-Bahn Hannover Airport, 
RGM 213 642. (a) Left lateral view. (b) Apertural view. (c) Ventral view. × 0.5.

Plate 70
Fig. 1. Emericiceras kemperi sp. nov., upper Hauterivian staffi zone, bed 19, S-Bahn Hannover Airport, 
holotype, RGM 213 639. (a) Right lateral view. (b) Left lateral view (see also Pl. 71, fig. 2). Both × 1.

Plate 71
Figs. 1, 2. Emericiceras kemperi sp. nov., upper Hauterivian staffi zone, bed 19, S-Bahn Hannover Airport.
Fig. 1. RGM 214 019. (a) Right lateral view. (b) Ventral view. Both × 0.75.
Fig. 2. Holotype, RGM 213 639. Apertural view (see also Pl. 70, fig. 1). × 1.

Plate 72
Figs. 1, 2. Emericiceras kemperi sp. nov., upper Hauterivian staffi zone, bed 19, S-Bahn Hannover Airport. 
Fig. 1. RGM 197 176. × 1.
Fig. 2. RGM 214 023. Right lateral view (see also Pl. 73, fig. 2). × 1.
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Plate 73
Fig. 1. Paracrioceras kleini sp. nov., lower Barremian fissicostatum-elegans zonal boundary bed 7, Subway 
Aegidientor Square Hannover, holotype, RGM 214 007. (a) Left lateral view. (b) Ventral view. Both × 1. 
Fig. 2. Emericiceras kemperi sp. nov., upper Hauterivian staffi zone, bed 19, S-Bahn Hannover Airport, 214 
023. Ventral view (see also Pl. 72, fig. 2). × 1.

Plate 74
Fig. 1. Paracrioceras sp., lower Barremian Fissicostatus-Elegans zonal boundary bed 7, Subway Aegidien-
tor Square Hannover, RGM 216 242. (a) Left lateral view. (b) Right lateral view. (c) Ventral view. All × 1.

Plate 75
Figs. 1-6. Hoplocrioceras (Hoplocrioceras) phillipsi (Phillips, 1829), lower Barremian rarocinctum zone, bed 
83, Gott quarry near Sarstedt. 
Fig. 1. RGM 213 914. × 1.
Fig. 2. RGM 213 915B. × 1.
Fig. 3. RGM 283 495. × 1.
Fig. 4. RGM 213 916. × 1.
Fig. 5. RGM 283 496. × 1.
Fig. 6. RGM 213 924. × 1.

Plate 76
Figs. 1-7. Hoplocrioceras (Hoplocrioceras) phillipsi (Phillips, 1829), lower Barremian rarocinctum zone.
Figs. 1-5, 7. Bed 83, Gott quarry near Sarstedt. 
Fig. 1. RGM 213 929. × 1.
Fig. 2. RGM 213 928. × 1.
Fig. 3. RGM 213 925. × 1.
Fig. 4. RGM 214 533. × 1.
Fig. 5. RGM 213 922. × 1.
Fig. 7. RGM 213 891. × 1. 

Fig. 6. Bank of River Leine near Marienwerder, Hannover, RGM 214 418. × 1.

Plate 77
Figs. 1-4. Hoplocrioceras (Hoplocrioceras) phillipsi (Phillips, 1829), lower Barremian rarocinctum zone, bed 
83, Gott quarry near Sarstedt.
Fig. 1. RGM 213 921. × 1.
Fig. 2. RGM 213 918. × 1.
Fig. 3. RGM 213 919. (a) Right lateral view. (b) Ventral view. × 1.
Fig. 4. RGM 214 567. × 1.

Plate 78
Figs. 1-7. Hoplocrioceras (Hoplocrioceras) phillipsi (Phillips, 1829), lower Barremian rarocinctum zone, bed 
83, Gott quarry near Sarstedt.
Fig. 1. RGM 214 540. × 1.
Fig. 2. RGM 213 885. × 1.
Fig. 3. RGM 213 920. × 1.
Fig. 4. RGM 213 762. × 1.
Fig. 5. RGM 212 867. × 1.
Fig. 6. RGM 212 869. × 1.
Fig. 7. RGM 213 761. × 1.
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Plate 79
Fig. 1. Hoplocrioceras (Hoplocrioceras) laeviusculum (von Koenen, 1902), lower Barremian fissicostatum 
zone, bed 6, Subway Aegidientor Square, Hannover, RGM 214 017, (a) Right lateral view. (b) Ventral 
view. Both × 1.
Fig. 2. Acrioceras (Acrioceras) sarstedtense sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry, 
Sarstedt, holotype. RGM 213 886. (a) Apertural view. (b) Right lateral view. Both × 1.
Fig. 3. Acrioceras (Acrioceras) aff. monopujaae yvanii Sarkar, 1955, upper Hauterivian discofalcatus zone, 
Gott quarry near Sarstedt, RGM 214 573. (a) Right lateral view. (b) Left lateral view. Both × 1.

Plate 80 
Figs. 1. Acrioceras (Acrioceras) crassicostatum sp. nov., lower Barremian fissicostatum zone bed 6, Subway 
Aegidientor Square, Hannover, RGM 214 014. (a) Left lateral view. (b) Ventral view. (c) Right lateral 
view. (d) Apertural view. All × 1.

Plate 81
Fig. 1. Acrioceras (Acrioceras) crassicostatum sp. nov., lower Barremian fissicostatum zone bed 6, Subway 
Aegidientor Square, Hannover, holotype, RGM 214 016. × 1.
Fig. 2. Acrioceras (Acrioceras) angulosum (Von Koenen, 1902), lower Barremian fissicostatum-elegans 
boundary bed 7, Subway Aegidientor Square Hannover, RGM 216 250. × 1.
Fig. 3. Acrioceras (Acrioceras) sarasini Sarkar, 1955, lower Barremian rarocinctum zone, bed 83, Gott quarry 
near Sarstedt, RGM 214 529. × 1.
Fig. 4. Acrioceras (Acrioceras) aff. incumbens (von Koenen, 1902), upper Barremian fissicostatum-elegans 
boundary bed 7, Subway Aegidientor Square Hannover RGM 214 010. (a) Right lateral view. (b) Ventral 
view. Both × 1.

Plate 82
Fig. 1. Acrioceras (Acrioceras) nodulosum (von Koenen 1902), lower Barremian fissicostatum-elegans zonal 
boundary bed 7, Subway Aegidientor Square Hannover, RGM 214 011. × 1.
Fig. 2. Acrioceras (Acrioceras) aff. nodulosum (von Koenen 1902), lower Barremian fissicostatum zone, bed 
6, Subway Aegidientor Square Hannover, RGM 216 241. × 1.

Plate 83
Fig. 1. Acrioceras (Acrioceras) aegidii sp. nov., Barremian fissicostatum-elegans zonal boundary bed 7, Sub-
way Aegidientor Square Hannover, holotype, RGM 214 008. (a) Left lateral view. (b) Ventral view. (c) 
Apertural view. Both × 1.
Fig. 2. Acrioceras (Acrioceras) meriani (Ooster, 1860), lower Barremian rarocinctum zone, bed 83, Gott quar-
ry near Sarstedt, RGM 213 798. (a) Left lateral view. (b) Apertural view. Both × 1.

Plate 84
Fig, 1. Acrioceras (Acrioceras) longum sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry near 
Sarstedt, holotype, RGM 212 866. × 1.
Fig. 2. Acrioceras (Acrioceras) astrictum sp. nov., lower Barremian rarocinctum zone, bed 83, Gott quarry 
near Sarstedt, holotype, RGM 213 915A. (a) Right lateral view. (b) Ventral view. Both × 1.
Fig. 3. Acrioceras (Acrioceras) sp., upper Hauterivian discofalcatus zone, bed 72, Gott quarry near Sarstedt, 
RGM 214 563. × 1.
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Plate 85
Fig. 1, 2. Uhligia minuta (Neumayr & Uhlig, 1881), lower Barremian fissicostatum zone, bed 6, Subway 
Aegidientor Square in Hannover.
Fig. 1. RGM 216 200. × 1.
Fig. 2. RGM 216 215. × 1.
Fig. 3, 4. Uhligia sp. indet., lower Barremian fissicostatum zone, bed 6, Subway Aegidientor Square Han-
nover.
Fig. 3. RGM 216 214. × 1.
Fig. 4. RGM 216 213. × 1.
Fig. 5. Uhligia aegidii sp. nov., lower Barremian fissicostatum zone, bed 6, Subway Aegidientor Square 
Hannover, holotype, RGM 216 199. × 1.

Plate 86
Fig. 1. Audouliceras cf. urbani (Neumayr & Uhlig, 1881), uppermost Barremian, quarry near Latterde, 
RGM 214415. (a) Right lateral view of the hook. (b) Ventral view of the hook. Both × 0.5.
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Plate 1
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Plate 2
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Plate 3
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Plate 5
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Plate 6
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Plate 7
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Plate 8



Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)	 91

Plate 9



92	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

Plate 10
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Plate 11
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Plate 13
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Plate 15
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Plate 17



100	 Kakabadze & Hoedemaeker. New data on heteromorphic ammonites. Scripta Geol., 140 (2010)

Plate 18
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Plate 19
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Plate 21
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Plate 23
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Plate 25
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Plate 27
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Plate 29
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Plate 31
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Plate 33
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Plate 35
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Plate 37
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Plate 39
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