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Four specimens of a micromorphic heteromorph ammonite, one from the Lower Albian Mzinene Formation in
the vicinity of Ndumu, and three from the basal Middle Albian Mzinene Formation in the Mkuze Game Reserve
of KwaZulu-Natal are referred to the new genus and species Ndumuiceras variabile. Its general appearance
suggests affinities with the crioceratitid representatives of the superfamily Ancyloceratoidea Gill, 1871, but the
suture line points to affinities with the superfamily Turrilitoidea Gill, 1871.
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INTRODUCTION
During the course of routine curation of our collections, four
minute, crioconic to aspinoceratid-coiled heteromorphic
ammonites from the Lower and basal Middle Albian of
KwaZulu-Natal were discovered. In general appearance
they seem to be minute ancyloceratids, but on closer examination, especially of the suture line, they appear more closely
related to hamitid or anisoceratid genera of the family
Anisoceratidae. They are here referred to a new genus
and species and provisionally included in the family Anisoceratidae.
LOCALITY DATA AND REPOSITORIES OF
SPECIMENS
Details of field localities are given in Kennedy & Klinger
(1975). The catalogue number prefixes OUM and SAM refer
respectively to collections housed in the Oxford University
Museum of Natural History and the Natural History
Collections Department, Iziko South African Museum.
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SYSTEMATIC PALAEONTOLOGY
SUBORDER ANCYLOCERATINA Wiedmann, 1966
SUPERFAMILY TURRILITOIDEA Gill, 1871
?Family ANISOCERATIDAE Hyatt, 1900

Ndumuiceras gen. nov.
Type species
Ndumuiceras variabile gen. et sp. nov.
Derivation of name
From Ndumu in northern KwaZulu-Natal (Zululand),
South Africa.
Diagnosis
Shell small, coiling crioconic to aspinoceratid, whorls
barely separated, possibly dimorphic. Phragmocone whorls
with coarse, straight, recti- to prorsiradiate primary ribs
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that bear spinose inner lateral and ventral tubercles. Body
chamber with flexuous primary ribs, inner ventrolateral
tubercles lost, outer ventrolateral tubercles persist, linked
across venter by broad, transverse rib. Suture with large,
bifid (A) lobe sensu Korn et al. (2003) (= L of Kullmann &
Wiedmann 1970).
Occurrence
Mzinene Formation, Lower Albian Tegoceras camatteanum
fauna and basal Middle Albian Lyelliceras lyelli fauna,
KwaZulu-Natal.

Ndumuiceras variabile sp. nov.
Fig. 1
Types
The holotype is OUM KX9940 (Fig. 1A–D) from the
Mzinene Formation, Lower Albian, Tegoceras cammatteanum
fauna, locality 175 of Kennedy & Klinger (1975), SW of
Ndumu, northern KwaZulu-Natal. Paratypes are SAM-PCZ
22283–22285 (ex H80/18, H80/15, H80/3) (Fig. 1E–H), all
from loose concretions, but judging by their preservation,
from the basal Middle Albian Lyelliceras lyelli fauna of
locality 154 of Kennedy & Klinger (1975), Mkuze Game
Reserve, northern KwaZulu-Natal.
Description
The holotype (Fig. 1A–D) is a slowly expanding criocone,
the whorls barely separated, with a maximum preserved
diameter of 36 mm. The adapertural 120° sector of the shell
is well preserved, retaining replaced shell. The greater part
of the outer whorl is badly damaged, except for the
adapertural end where a short whorl section is well preserved.
There are four relatively coarse, straight, prorsiradiate ribs
on this section, with short, spinose, inner flank tubercles
and stronger, ventral spines. The tips of the ventral spines
are barely separated from the dorsum of the succeeding
whorl. The damaged section of the whorl preserves indications
of the presence of these spines in places to a shell diameter of
25 mm. The final 90° sector of the outer whorl appears to
be, in part at least, body chamber. The whorl section is
compressed, with a feebly convex dorsum, broadly rounded
inner flanks, and convergent outer flanks, the ventrolateral
shoulders narrowly rounded and the venter feebly convex
in intercostal section. The rib index is eight. The ribs are
reduced to mere striae on the dorsum, strengthen across the
dorsolateral margin, and are of variable strength on the
flanks, straight and prorsiradiate on the inner flank, flexed
back and feebly convex on the mid-flank region, and flexed
forwards and feebly concave on the outer flank. A feeble
effaced lateral bulla is present on the second rib from the
adapical end of the fragment, but is thereafter lost. All ribs
strengthen and are equal on the ventrolateral shoulder, and
bear a small ventral clavus, the clavi on opposite ribs linked
across the venter by a coarse, transverse rib.
Paratype PCZ 22284 (Fig. 1E,F,J,K) has a similar maximum
diameter (37 mm.) to that of the holotype, but the coiling
slightly aspinoceratid, with the adapertural half whorl
comprising the body chamber. The earliest preserved part
of the phragmocone has distinct ventral clavi, but these
are not as prominent as in the holotype, and the inner

flank tubercles are not as well-developed.
Paratype PCZ22285 (Fig. 1G,I) at 24 mm diameter appears
to be a small adult, with distinct aspinoceratid coiling. The
early part of the phragmocone is preserved at a whorl height
of ca. 2 mm, and shows the same type of ornamentation as
the holotype, albeit not as strongly developed. The body
chamber occupies about half of the outer whorl, but in
contrast to the holotype and paratype PCZ 22284, the ribs
become more widely spaced and narrow, and the ventral
tubercles become weak and eventually disappear at the
adapertural end of the outer whorl.
Paratype PCZ 22283 is still septate at a whorl height of
9.5 mm., and shows the same general type of ornament as
that of the outer whorl of the holotype, but the ventral
tubercles are not as well developed and the ribs are wider
spaced. The suture shows a distinct, bifid adventive (A) lobe
(Fig. 1H) and a smaller ?subtrifid umbilical (U) lobe.
Discussion
Even though we have only four specimens at our disposal,
their general similarity in ornament indicates that we are
dealing with but a single, variable species. It is possible that
the small, aspinoceratid paratype (Fig. 1G,I) may represent
a microconch, and the larger, crioceratitid holotype and
paratype (Fig. 1E,F,J,K) macroconchs.
The affinities of this new genus and species are enigmatic;
even at superfamily level sensu Wright (1996). The coiling is
reminiscent of some members of the subfamily Crioceratitinae
Gill, 1871, of the superfamily Ancyloceratoidea Gill, 1871,
while the ornament and suture line suggest affinities with
the family Anisoceratidae Hyatt, 1900 of the superfamily
Turrilitoidea Gill, 1871.
The planispiral, but variable aspinoceratid and crioceratitid
coiling point to affinities with pre-Albian ancyloceratids.
Amongst these, the only comparable genus is Antarcticoceras
Thomson, 1974, specifically the type species A. antarcticum
Thomson 1974 (p. 21, pl. 3, figs i-k, m, n) of probable early
Albian age (but it may be older; see e.g. Aguirre-Urreta et al.
2007, p. 158) from southeastern Alexander Island, Antarctica. Thomson based this species on four definite and three
possible specimens. These match our material both in size
and in coiling. According to Thomson (1974, p. 21) the coiling is crioceratitid, but may be aspinoceratid. That species,
however, has distinct trituberculate ribbing, and the inner
ventrolateral tubercles persist to a larger diameter than the
inner lateral tubercles in our material. In addition, the
suture has a distinct trifid adventive (A) lobe, in contrast
to the distinctly bifid nature of that of N. variabile. The
Barremian Antarcticoceras domeykanum (Bayle & Coquand,
1851) is older than the present species, is much larger, with
persistent inner and outer ventrolateral tubercle (see e.g.
Aguirre-Urreta et al. 2007, fig. 8B,C) and is quite distinct
from our material.
Similar small crioconic heteromorph ammonites belonging to the subfamily Leptoceratoidinae Thieuloy, 1966 (see
VaÓR ek & Wiedmann 1994) bear some resemblance to
Ndumuiceras, especially the genus Karsteniceras Royo y
Gómez, 1945, but apart from the Barremian age, these have
simplified suture lines and only have a single row of ventral
tubercles.
We initially suspected that Ndumuiceras variabile might
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Fig. 1. Ndumuiceras variabile gen. et sp. nov. A–D, The holotype, OUM-KX9940 from the Mzinene Formation, Lower Albian, Tegoceras
cammatteanum fauna of locality 175. E, F, J, K, Paratype SAM-PCZ22284. G, I, Paratype SAM-PCZ22285; specimen with distinct aspinoceratid
coiling. H, Partial suture of SAM-PCZ22283 to show distinct bifid adventive (A) lobe. A, B, E–G ×2; C, D, I–K ×1; H ×5, approximately.
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be related to the Labeceratidae, specifically the genera
Myloceras Spath, 1925, and Ellipsoceras Collignon, 1950,
and possibly ancestral to the former. Apart from the fact
that the oldest representatives of Myloceras, M. rotundum
Klinger, 1976 are much larger, with rounded whorl section
and ventrolateral tuberculation only, the adventive lobe (A)
is distinctly trifid, thus excluding that possible relationship.
Ellipsoceras is similar in possessing ventral tubercles, but it
also has a typical labeceratid suture line.
The Albian age, and bifid adventive (A) lobe of Ndumuiceras
point rather to affinities with the superfamily Turrilitoidea,
but none of the known genera matches our material.
Ndumuiceras combines features of early hamitids and
anisoceratids, specifically the genera Eohamites Monks,
2002 (type species Hamites hybridus Casey, 1961) and
Protanisoceras Spath, 1923 (type species Hamites raulinianus d’Orbigny, 1842).
Eohamites hybridus (Casey 1961, p. 97, pl. 22, figs 1, 2a–c;
text-figs 33d–f) has aspinoceratid coiling and incipient
ventral tubercles, but is a much larger species and has a
strongly asymmetrical subtrifid adventive (A) lobe. Species
of Protanisoceras that may be compared with Ndumuiceras
include P. lardyi (Pictet & Renevier, 1854) (see Casey 1961,
p. 103, pl. 23, figs 5–6, text–figs 35a–c); P. blancheti (Pictet
& Campiche, 1861) (see Casey 1961, p. 106, pl. 23,
figs 8a,b; pl. 24, figs 7a–c, 8a–c, 9; text-figs 35d–i, 36c) and
P. vaucherianum (Pictet, 1847) (see Casey 1961, p. 107,
pl. 25, figs 7a–c, 8a–b; text-fig. 35m,n). All of these species
are known only from fragments, but none match the
crioceratitid to aspinoceratid coiling and ontogenetic change
in ornamentation of Ndumuiceras.
Spath (1930, p. 58, pl. 8, figs 14a–c) described and figured
as Protanisoceras sp. ind. A , a specimen from Hazara, Pakistan
with a single row of ventral tubercles. Unfortunately this
material has never been re-examined, but judging by the
faunal association, seems to be of similar age to that of
locality 154. In our description of Mkuzeiella andersoni
Klinger & Kennedy, 2008) we had already referred to the
similarity between that species and the Hazara ‘Metahamites’
The genus Aramacites McKenzie, 1999, type species
Crioceras axonoides Etheridge, 1909 (p. 150, pl. 32, fig. 4;
pl. 44, fig. 1) from the early and middle Albian of the Artesian
Basin of Australia is superficially similar in its crioceratitid
coiling and bifid lateral lobe, but it is much larger, and has
ribs linking in groups of two or three at large ventrolateral
tubercles on the inner whorls, with occasional intercalated
nontuberculate ribs between, the tubercles linked across the
venter by pairs of ribs on the adult body chamber.
Given the present material, we conclude that Ndumuiceras should be referred to the Turrilitoidea rather than
Ancyloceratoidea, that it is close to the genera Hamites and
Protanisoceras, and provisionally refer it to the Anisoceratidae.
Occurrence
As for types.
ACKNOWLEDGEMENTS
We thank the staff of the Department of Earth Sciences,
Oxford, and of the Oxford University Museum of Natural
History for technical support. Access to the Mkuze Game

Reserve was facilitated by KwaZulu Wildlife (ex. Natal
Parks board).
REFERENCES
AGUIRRE-URRETA, M.B., MOURGUES, F.A., RAWSON, P.F.,
BULOT, L. & JAILLARD, E. 2007. The Lower Cretaceous
Chañarcillo and Neuquén Andean Basins: ammonoid biostratigraphy and correlations. Geological Journal 42: 143–173.
BAYLE, M. & COQUAND, H. 1851. Mémoire sur les fossiles
secondaires recuillis dans le Chili [par M. Ignace Domeyko ]
Mémoires de la Société Géologique de France 2, 4(1): 1–47.
CASEY, R. 1961. A monograph of the Ammonoidea of the Lower
Greensand, part 2. Monograph of the Palaeontographical Society
114: 45–118.
COLLIGNON, M. 1950. Recherches sur les faunes albiennes de
Madagascar, IV. L’Albien de Mokhahara (Cercle de Soalala).
Annales géologiques du Service des Mines de Madagascar 17:
55–85.
ETHERIDGE, R. 1909. Lower Cretaceous ammonites from the
sources of the Barcoo, Ward, and Nive Rivers. Part 2, Cephalopoda. Records of the Australian Museum 7: 135–188.
GILL, T. 1871. Arrangement of the families of mollusks. Smithsonian Miscellaneous Collections 227: xvi + 1–49.
HYATT, A., 1900. Cephalopoda, pp. 502–592, figs 1049–1235. In:
ZITTEL, K.A. VON. Textbook of Palaeontology,1st edn, translated by C.R. Eastman. London & New York: MacMillan.
KENNEDY, W.J. & KLINGER, H.C. 1975. Cretaceous faunas from
Zululand and Natal, South Africa. Introduction, stratigraphy.
Bulletin of the British Museum (Natural History) (Geology) 25:
263–315.
KLINGER, H.C. 1976. Cretaceous heteromorph ammonites from
Zululand. Memoirs of the Geological Survey of South Africa 69:
1–142.
KLINGER, H.C. & KENNEDY, W.J. 2008. Mkuzeiella andersoni
gen. et sp. nov. (Cephalopoda: Ammonoidea) from the Albian
Mzinene Formation of KwaZulu-Natal, South Africa. Bulletin de
l’Institut Royal des Sciences naturelles de Belgique, Sciences de la
Terre 78: 179–191.
KORN, D., EBBIGHAUSEN, V., BOCKWINKEL, J. & KLUG, C.
2003. The A-mode ontogeny in prolecanitid ammonites. Palaeontology 46: 1123–1132.
KULLMANN, J. & WIEDMANN, J. 1970. Significance of sutures in
phylogeny of Ammonoidea. University of Kansas, Paleontological
Contributions 42: 1–32.
McKENZIE, E.D., 1999. A new early to middle Albian (Cretaceous)
ammonite fauna from the Great Artesian Basin, Australia.
Proceedings of the Royal Society of Queensland 108: 57–88.
MONKS, N. 2002. Cladistic analysis of a problematic ammonite
group: the Hamitidae (Cretaceous, Albian–Turonian) and
proposals for new cladistic terms. Palaeontology 45: 689–707.
ORBIGNY, A. d’, 1840–1842. Paléontologie française. Terrains
crétacés. 1. Céphalopodes. Masson: Paris.
PICTET, F.J. 1847. Description des mollusques fossiles qui se
trouvent dans les Grès Verts des environs de Genève. Mémoires
de la Société de Physique et d’Histoire Naturelle de Genève 11:
257–412.
PICTET, F.J. & CAMPICHE, G. 1861–1864. Description des
fossiles du terrain Crétacé des environs de Sainte-Croix, part 2.
Matériaux pour la Paléontologie Suisse (Series 3) 1861–1864:
1–752.
PICTET, F.J. & RENEVIER, E. 1854–58. Description des fossiles
du terrain Aptien de la Perte-du-Rhône et des environs de Ste
Croix. Matériaux pour la Paléontologie Suisse 1, no. 1, pp. 1–725.
Geneva.
ROYO Y GOMEZ, J. 1945. Fosiles del Barremiense Colombiano.
Compilacion de los Estudios geológicos oficiales en Colombia.
Servicio Geologico Nacional, Bogota 6: 459–494.
SPATH, L.F. 1923. Excursion to Folkestone, Saturday, September
30th, 1922, with notes on the zones of the Gault. Proceedings of
the Geologists’ Association 34: 70–76.

Kennedy et al.: New heteromorph ammonite from KwaZulu-Natal, South Africa

SPATH, L.F., 1925. On Upper Albian Ammonoidea from Portuguese East Africa, with an appendix on Upper Cretaceous
ammonites from Maputoland. Annals of the Transvaal Museum
11: 179–200.
SPATH, 1930. The fossil fauna of the Samana Range and some
neighbouring areas: part V. The Lower Cretaceous Ammonoidea;
with notes on Albian Cephalopoda from Hazara. Palaeontologica
Indica New Series 15: 50–66.
THIEULOY, J.P. 1966. Leptocères berriasiens du massif de la
Grande-Chartreuse. Géologie Alpine, Travaux du Laboratoire de
Géologie de la Faculté des Sciences de Grenoble 42: 281–295.
THOMSON, M.R.A. 1974. Ammonite faunas of the Lower
Cretaceous of south-eastern Alexander Island. British Antarctic

47

Survey Scientific Reports 80: 1–44.
VAÒQEK, Z. & WIEDMANN, J. 1994. The Leptoceratoidinae:
small heteromorph ammonites from the Barremian. Palaeontology 37: 203–239.
WIEDMANN, J. 1966. Stammesgeschichte und System der
posttriadischen Ammonoideen: Ein Überblick. 2. Teil. Neues
Jahrbuch für Geologie und Paläontologie, Abhandlungen 127:
13–81.
WRIGHT, C.W. 1996. Cretaceous Ammonoidea. Treatise on Invertebrate Paleontology, Part L. Mollusca 4 revised. xx + 362 pp. (with
contributions by J.H. Calloman (sic) and M.K. Howarth.
Boulder/Lawrence: Geological Society of America/The University
of Kansas Press.

