Actinocamax cf. manitobensis from the
Kangerdlugssuaq area, southern East Greenland
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A recent find of Actinocamax cf. manitobensis from the Kangerdlugssuaq area in southern East Greenland
is described, and the belemnites from the same area described earlier are discussed and revised. The
belemnites from East Greenland are closely comparable to the belemnites from West Greenland and

North America. They are most likely from the Middle Turonian, but the maximum stratigraphic range
may be from uppermost Lower-Upper Turonian. Biostratigraphic age determinations of the lithostrati-
graphic units proposed earlier for the area are slightly revised.
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Introduction

Upper Cretaceous belemnites are extremely rare
in Greenland. Birkelund (1956) described ten
specimens, about half of which were fragments, in
her monograph of the belemnites from the
Niigssuag and Svartenhuk peninsulas in West
Greenland (Fig. 1). She referred the specimens to
Actinocamax groenlandicus Birkelund, 1956, A.
aff. groenlandicus, A. cf. primus Arkhangelsky,
1912, A. sp., and Groenlandibelus rosenkrantzi
(Birkelund, 1956).

Donovan (1954) recorded a number of poorly
preserved belemnite fragments from Geographi-
cal Society @ in northern East Greenland, which
according to J. A. Jeletzky (in Donovan 1954)
might be assigned to Actinocamax verus? Miller,
1823, and Belemnitella? sp. indet., implying a
Santonian or Early Campanian age of the rocks
yielding the belemnites.

Swinnerton (1943) described four incomplete
belemnite specimens from the Kangerdlugssuaq
area of southern East Greenland (Fig. 2). He
used open nomenclature and referred the speci-
mens to A. cf. blackmorei Crick, 1907, A. cf.
plenus (Blainville, 1825), and A. sp. Swinnerton
suggested on the basis of A. cf. blackmorei that

This paper is a contribution to IGCP-Project No. 58, Mid-Cre-
taceous Events.
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Fig. 1. Map of Greenland showing areas from which Upper
Cretaceous belemnites have been recorded.
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Description. — The guard is large and slender, and
slightly lanceolate in ventral view. The length of
the guard is ca. 97,5 mm, and the maximum la-
teral diameter, situated in the middle part of the
guard, is ca. 12,8 mm. Anteriorly, the lateral
diameter is estimated to be 10,0 mm. The an-
terior end of the guard is flat with a pit in its
centre, and the cross-section seems to be pointed
oval. The anterior end shows the concentric
growth layers of the guard, radial ridges, and a
slightly projecting ridge round the margin. Ven-
trally, the anterior end has a deeply incised fis-
sure, broadly gaping in its outer part. The fissure
reaches almost to the centre of the flat anterior
end and is about 8 mm long. It continues poste-
riorly in a shallow furrow for about 10 mm, and
then disappears. Presumably, the gabing ventral
fissure and shallow furrow were enlarged by
weathering.

The guard has granules on parts of the ventral
and lateral surfaces. The granules are scattered
and do not form any specific pattern. The granu-
lation may originally have been more extensive.
No other surface markings have been observed.

Swinnerton’s belemnites from East Greenland

The belemnites described by Swinnerton (1943)
from East Greenland were collected by L. R.
Wager in 1935-1936 from marine sediments ex-
posed on the ridge south-east of Sortekap (=
Pyramiden of Soper et al. 1976) in the Kangerd-
lugssuaq area. The sediments form the lowest
beds in a sequence of shales and sandstones
which most likely rest upon Precambrian base-
ment gneisses. The belemnite material consisted
of fragments of four specimens and came from a
dark, slightly sandy and micaceous shale.
Swinnerton (1943) compared for obvious rea-
sons the specimens with European species, be-
cause Upper Cretaceous belemnites from
Greenland and North America were virtually un-
known at that time. He used open nomenclature
and assigned two of the specimens to A. cf.
blackmorei, one specimen to A. cf. plenus, and
one specimen to A. sp. According to Swinnerton,
A. blackmorei occurs rarely in the English Upper
Chalk at the base of the Gonioteuthis quadrata
Zone, and he suggested therefore, that the sedi-
ments yielding the specimens of A, cf. blackmorei
were of "Senonian’ age. The specimens from the
Kangerdlugssuaq area have been commented

Please note thar Fig. 4 was slightly enlarged (x 1.2) by the printer, after the proof-copy was returned,

upon by various authors (e.g. Jeletzky 1950; Bir-
kelund 1956), but a necessary revision of the
material has not been performed. C. J. Wood
(Institute of Geological Sciences, London) has
searched for the belemnites in 1975 but has not
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Fig. 4. A: Actinocamax cf. manitobensis (Whiteaves, 1889)
from the 'Sedimentary Mountains’ east of the Sorgenfri
Gletscher. Silicone rubber cast of external mould. MGUH
[6111. I: Lateral view. — 2: Ventral view. — 3: View of the
anterior end, X 3. B: Actinocamax cf. manitobensis (Whiteaves,
1889) from Pyramiden. 1: Ventral view. — 2: View of the an-
terior end. Reproduced from Swinnerton (1943, Fig. 1), who
figured the specimen as Actinocamax cf. blackmorei Crick,
1907.
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succeeded in locating them. The specimens are
apparently neither in the British Museum
(Nat.Hist.) in London, nor in the geological in-
stitutes or museums in Reading, Oxford, New-
castle, and Nottingham (C. J. Wood, in litt.
January 1976).

A. blackmorei is very rare. It was established
on the basis of only one incomplete specimen, in
which the most anterior part of the guard is mis-
sing, One of us (WKC) has studied the holotype
in the British Museum (Nat.Hist.) in London, and
the species was placed in Belemnellocamax ex gr.
grossouvrei (Janet 1891) by Christensen (1975).
The B. grossouvrei group needs revision, since
eight species and subspecies based on eleven
specimens have been erected in western Europe.
Members of the B. grossouvrei group are cha-
racterized by large, ventrally flattened guards and
a shallow pseudoalveolus, the cross-section of
which is subtriangular; the B. grossouvrei group is
known from Lower Santonian-Lower Campanian
(Christensen, unpublished information).

The specimen referred to as A. cf. blackmorei
by Swinnerton (1943, Fig. 1) (reproduced here as
Fig. 4B) differs notably from the B. grossouvrei
group in terms of the structure of the alveolar
end. In contrast, the specimen is very similar to
that of A. cf. manitobensis described above. Both
specimens are large, slender and lanceolate in
ventral view with the maximum diameter placed
in the middle part of the guard. Moreover, both
specimens have a flat anterior end with a pro-
jecting ridge round the margin, and a deeply in-
-cised ventral fissure which continues posteriorly
in a shallow furrow. The specimen of Swinnerton
differs only from A. cf. manitobensis in being
slightly more stout and lanceolate in ventral view
and by having a low conical elevation in the
centre of the flat anterior end. In addition, Swin-
nerton’s specimen is not granulated.

The slight differences in the shape of the guard
and structure of the anterior end are not consi-
dered to be of taxonomic importance in view of
the known variability of these characters in other
belemnites species. The two specimens are re-
garded as conspecific, even though one of the
specimens is granulated.

A specific determination of the three other
belemnite fragments figured by Swinnerton is not
possible at present.

Affinity of A. cf. manitobensis from southern
East Greenland

The two specimens referred to as A. cf. mani-
tobensis from southern East Greenland are very
closely comparable to representatives of Ac-
tinocamax from the North American palaeobio-
geographic Province sensu Christensen (1975,
1976), particularly A. aff. groenlandicus from
West Greenland, and A. manitobensis, A. stern-
bergi Jeletzky, 1961, and A. walkeri Jeletzky,
1961 from North America.

A. manitobensis was revised by Jeletzky (1950,
1961) on the basis of a small number of speci-
mens the stratigraphic control of which was poor.
The specimens of A. manitobensis from Manitoba
in Canada described by Jeletzky (1950) were
supposed to be derived from the Assiniboine

.Member of the Favel Formation (Fig. 5).

Moreover, A. manitobensis was also recorded
from Canada from the Assiniboine Member of
Saskatchewan, the Cardium Formation of Al-
berta, and the Tuskoola Sandstones of British
Columbia (Jeletzky 1961: 515).

McNeil & Caldwell (1981) correlated the As-
siniboine Member with the Fairport Chalky Shale
Member of the Western Interior of USA (Fig. 5).
The Fairport Member is of Middle Turonian age
(Kauffman 1977). According to Stott (1967) the
Tuskoola Sandstones occur in the upper part of
the Vimy Member of the Kaskapau Formation,
and the Vimy Member was correlated with the
Keld Member of the Favel Formation of Mani-
toba. The Keld Member is of Early Turonian age
(McNeil & Candwell 1981). According to Stoot
(1967) the age of the Cardium Formation is de-
termined by its stratigraphic position between
dated beds rather that by its indigneous fossils.
Stott (1963: 136) tentatively correlated the main
part of the Cardium Formation with the upper
part of the Carlile Shale Formation.

The stratigraphic control of the specimens of
A. manitobensis from Kansas described by
Jeletzky (1961) was extremely poor. One speci-
men (A. manitobensis f. typ.) was said to come
from the Niobrara Formation, but according to

, Jeletzky (1961: 509-510) the specimenqprobably

was mislabelled and he tentatively suggested that
it came from the Fairport Member. Another
specimen (A. manitobensis var. kansanus Je-
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Fig. 5. Stratigraphic scheme of the Turonian-Lower Campanian of the Western Interior of North America.

letzky, 1961) probably came from the Fairport
Member. The third specimen (A. manitobensis
var. spicularis Jeletzky, 1961) was found in a mis-
cellaneous collection of fossils donated to the
Museum of the Fort Hays Kansas State College
by a private collector, and the stratigraphic hori-
zon was unknown.

Hattin (1962) recorded a single specimen of A.
" manitobensis from the middle part of the Fairport
Member in addition to Collignoniceras woolgari
and various inoceramid species. Hattin (1962)
suggested that the three specimens of A. manito-
bensis from Kansas described by Jeletzky (1961)
probably also came from the Fairport Member.

In summary, it can be concluded that A. mani-
tobensis is recorded with certainty only from the
Middle Turonian Collignoniceras woolgari Zone
(middle part of the Fairport Member). However,
it cannot be ruled out that the maximum possible

stratigraphic range of the species is from upper-
most Lower-Upper Turonian.

According to Jeletzky (1961) A. manitobensis
is characterized by having a large, stout to slender
guard, which is subcylindrical to fairly lanceolate
in ventral view, and subcylindrical, fairly lance-
olate, or high conical in lateral view. The alveolar
end may be developed as a low cone-shaped al-
veolar fracture or have a more or less shallow
pseudoalveolus. The species is not granulated.
The amended diagnosis of A. manitobensis pro-
posed by Jeletzky (1961: 507) was critized by
Christensen (1982), because it is too com-
prehensive to be workable. Many species of Ac-
tinocamax could be classified as A. manitobensis,
and Christensen (1982) therefore concluded that
A. manitobensis needed revision based on strati-
graphically well-documented material.

A. sternbergi was established on the basis of a
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single specimen (Jeletzky 1961, P1. 72: 5) which
probably came from the Niobrara Formation of
Kansas (Fig. 5). Jeletzky (1961) accepted the
supposed derivation of the specimen and sug-
gested that the species might be of late Conia-
cian-early Santonian age. However, on the basis
of white chalky matrix present on the alveolar
end of the guard (Jeletzky 1961: 520) it can be
suggested that the specimen came from the Fair-
port Member, as did the specimen of A. mani-
tobensis f. typ. mentioned above. A. sternbergi is
characterized by being relatively large, slender,
and slightly lanceolate in ventral niew. The an-
terior end is flat with a low cone-shaped elevation
in its centre. Ventrally, the anterior end exhibits a
fissure, gaping in its outer part, and the length of
the fissure is 8 mm. In addition, the entire surface
of the guard is covered by closely spaced small
granules which do not form any definite ar-
rangement.

A. sternbergi was distinguished by Jeletzky
(1961: 519) from all other species of Ac-
tinocamax from North America only by being
granulated. It has been shown elsewhere (Chri-
stensen 1982; see also discussion abové) that
granulation may not always be diagnostic at the
species level, and A. sternbergi is in fact very
similar to A. manitobensis in many morphological
characters; compare for example the holotype of
A. sternbergi with A. manitobensis f. typ. from
Kansas (figured by Jeletzky 1961, PL. 72: 2 and
Pl. 72: 5) Therefore, it is uncertain if A.
sternbergi should be retained as a valid species or
be placed in synonymy. :

The only known specimen of A. aff. groenlan-
dicus (Birkelund 1956, PL. 1: 4) was found in a
conglomerate together with fossils of Late Cam-
panian age; the guard was probably reworked
from older Late Cretaceous sediments (Birkelund
1956: 11-12). A. aff. groenlandicus is charac-
terized by being slender and slightly lanceolate in
ventral view. The anterior end has a very low
cone-shaped alveolar fracture, and there is a
projecting ridge around the margin. Ventrally the
anterior end shows a fissure, about 3 mm long,
which is gaping in its outer part. The guard carries
small, low granules on the middle part of the
ventral surface, and the granules do not form any
pattern. The granulation may originally have
been more extensive. According to Jeletzky

(1961: 519) A. aff. groenlandicus and A.
sternbergi may be conspecific.

The two specimens of A. walkeri (Jeletzky
1961, Pl. 72: 3-4) probably came from the
Niobrara Formation of Kansas. Jeletzky (1961:
526) accepted this derivation and suggested that
A. walkeri came from beds of Coniacian age.
However, on the basis of the adherent matrix the
two specimens might equally well have come
from the Fairport Member. A. walkeri is distin-
guished by being medium-sized, stout, and
weakly lanceolate to subcylindrical in ventral
view. The surface of the guard is virtually smooth.
The alveolar end is flat and has ventrally a short
furrow. According to Jeletzky (1961: 525) A.
walkeri is closely allied to A. manitobensis. It
differs from this species notably by being shorter
and sturdier, and having a virtually smooth guard.

From the previous discussion it is evident that
the genus Actinocamax from North America
needs revision, based on new material from
well-known stratigraphic levels. In spite of this,
the two belemnite specimens from southern East
Greenland are compared to representatives of
Actinocamax from the North American palaeo-
biogeographic Province, because of their obvious
similarity. The two specimens of Actinocamax
from southern East Greenland, one of which is
granulated, have the same size of the guard as A.
manitobensis. They are very similar to some
specimens of A. manitobensis figured by Jeletzky
(1950, 1961) with respect to shape of the guard
and structure of the anterior end. A. manitoben-
sis, however, is not granulated. On the other
hand, the two specimens are also rather similar to
A. sternbergi and A. aff. groenlandicus with re-
gard to shape of the guard and structure of the
anterior end. The two specimens differ by being
larger, and only one specimen from Greenland is
granulated. In view of the considerations above,
the two specimens of Actinocamax from southern
East Greenland are referred to as A. cf. mani-
tobensis.

Stratigraphy. — The two specimens of A. cf. mani-
tobensis from southern East Greenland were not
collected together with other fossils of bio-
stratigraphic value. Therefore, conclusions about
the biostratigraphic age of the specimens and the
sediments in which they were found can only be





