UPPER JURASSIC AND LOWER CRETACEOUS [noceramus (BIVALVIA)
FROM SOUTH-EAST ALEXANDER ISLAND

By M. R. A. THomsoN and L. E. WILLEY

ABSTRACT. Nine species of Inoceramus (Bivalvia) are described from sediments of Upper Oxfordian-
Kimmeridgian to Upper Aptian age on the south-eastern coast of Alexander Island. Most of the species
appear to be new and two, I. pseudosteinmanni sp. nov. and “I”. rrapezoidalis sp. nov. are preserved
well enough to be formally described. The stratigraphical distribution of the species in Alexander
Island is discussed.

SpeciEs of Inoceramus occur commonly in argillaceous sediments of the marine Mesozoic
sequence which is exposed on the southern part of the east coast of Alexander Island (Fig. 1).
External and internal moulds or fragments of the prismatic test are frequently present at all
levels throughout thicknesses of several tens of metres and in other places they tend to be
concentrated in clusters. An unusual feature of their occurrence is that at some levels they are
entirely absent from sediments which appear to be lithologically similar to others in which
hey abound. This is surprising in view of the wide range of sedimentary environments which
noceramus is known to have inhabited (e.g. Reeside, 1957), and there seems to be no obvious
explanation for its absence from parts of the Alexander Island succession. However, the
examples described by Reeside are all of Albian or later age and it is possible that this genus
did not become particularly adaptive and diversified until the Upper Cretaceous. The
concentration of previous studies on Upper Cretaceous members of the genus is probably a
true reflection of the latter considerations, although it may also be argued that the pre-Upper
Cretaceous species have received less than the proportional amount of study due to them. In
the present instance, the fragmentary preservation of the great majority of [noceramus
specimens has enabled only a cursory study of the species present in Alexander Island to be
made, and it is possible that there are species not represented in the collections because they
appeared to be too poorly preserved in the field and were overlooked.

SYSTEMATIC DESCRIPTIONS
FamiLy INOCERAMIDAE GIEBEL 1852

Inoceramus haasti Hochstetter 1863
Fig. 2

Inoceramus haasti Hochstetter; Zittel, 1864, p. 33, pl. VIII, fig. 5a-c.

Inoceramus haasti Hochstetter; Trechmann, 1923, p. 275, pl. XV, fig. 3.

Inoceramus haasti Hochstetter emend. Zittel; Wandel, 1936, p. 473, text-figs. 4 and 5, pls. XIX and XX.
q:mcnmms haasti Hochstetter; Marwick, 1953, p, 91, pl. 12, fig. 1.

aterial

One slab (KG.701.74) bearing the internal moulds of two individuals, from the scree
50-100 m. above the base of the cliffs on the south side of Ablation Valley.
Age: Upper Oxfordian-Kimmeridgian.

Description and remarks

The largest mould (Fig. 2) on the slab carries a distinctive bold ornament of relatively sharp,
widely spaced, concentric plicae, which appear terrace-like in cross-section. It so closely
resembles examples of Inoceramus haasti from New Zealand and Misol (Wandel, 1936) that
there can be little doubt of its identity with that species, even though the mould is incomplete.
A small fragment to one side of the large mould has more closely spaced plicac which are
nevertheless of the same type as those of the latter; it is probably part of a young individual
of the same species (cf. Zittel, 1864, pl. VIII, fig. 5c; Wandel, 1936, pl. XX, figs. | and 2).
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Fig. 1. Sketch map of part of the south-east coast of Alexander Island, showing the localities from which

specimens of /noceramus were collected.
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Fig. 2. Inoceramus haasti Hochstetter; internal moulds of a large specimen and also a (?) young stage; 1,
coated (KG.701.74).

Inoceramus aff. subhaasti Wandel 1936
Fig. 3

aff. Inoceramus subhaasti Wandel, 1936, p. 469, text-fig. 3, pl. XV, figs. I and 2; pl. XVI, fig. 5a and b; pl. XVIII,
figs. 1-3.
(?) Inoceramus sp. G Sornay; in Routhier, 1953, p. 56, pl. 11, fig. 7.

Material

A large but incomplete external mould (KG.701.76) from the scree 50-100 m. above the
base of the cliffs on the south side of Ablation Valley: a second external mould (KG.701.75)
may, or may not, belong to the same species.

Age: Upper Oxfordian-Kimmeridgian.

Description and remarks

. The mould (Fig. 3) is from a large specimen which has been crushed and may also have
undergone a slight degree of lateral compression. Its ornament is similar to that of /. haasti
described above except for the presence of secondary concentric ribs on the flanks of the
coarser plicae. Although the hinge margin is not preserved to orientate the valve precisely,
the form and arrangement of the plicae suggest that the shell was more oblique than /. haasti
and of mytiliform appearance. The narrow shell form of this species (possibly accentuated
somewhat by lateral compression) suggests affinities with 1. galoi Boehm,* but the ribbing is
too sharp and too widely spaced for that species and the specimen compares more closely with
1. subhaasti Wandel, and particularly 1. subhaasti var. intermedia (Wandel, 1936, pl. XVIII,
fig. 3a).

Inoceramus sp. **G”, of possible Oxfordian age, from New Caledonia (Routhier, 1953, pl.

* I. galoi reported from the Callovian of Argentina (Stehn, 1924, p. 139, pl. V, figs, 4a, b and 5) has much
sharper and coarser ribbing than the typical /. galoi of Indonesia (Boehm, 1907, pl. X, figs. la-¢ and 2), and in
this respect it is more like /. subhaasti Wandel. However, it is doubtful whether the Argentinian specimens can
truly be referred to either of these species.
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Fig. 3. Inoceramus aff. subhaasti Wandel; latex cast from the external mould of a crushed example; south side
of Ablation Valley; 1, coated (KG.701.76).

I1, fig. 7) resembles the present example in general shell form and ornament but it lacks the
secondary ribbing. This difference may only be apparent, because the Antarctic specimen is
an external mould and the New Caledonian one is an internal mould. A feature of /. subhaasti
not demonstrable on either of these specimens is the strongly projecting umbo normally found
on both valves.

Inoceramus sp. vy

Fig. 4a
Material
One internal mould of a left valve (KG.722.9) from the north side of Ablation Valley,
collected 50 m. above the base of the cliffs. .

Age: Tithonian,

Description and remarks

The mould of the valve is approximately square in outline (Fig. 4a). Behind a terminal
umbo is a flat, triangular postero-dorsal wing which is disproportionally large in the specimen
because part of the ventral and posterior areas of the shell, corresponding in development to
the posterior part of the wing, has been broken off. The form of the growth plicae indicates
well-rounded ventral and posterior margins. The direction of maximum growth trends from
the umbo at an angle of about 50° to the hinge margin and more or less corresponds with the
most inflated part of the shell. Anteriorly, the shell drops steeply to the plane of commissure
and postero-dorsally the inflation decreases more gradually towards the wing. Ornament
consists of coarse concentric plicae of I. haasti type which appear step-like in cross-section:
in a few instances there are one or two minor concentric plicae on the steeper ventral slopes of
the coarser plicae.
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Fig. 4. a. Inoceramus sp. v; an internal mould from the north side of Ablation Valley; =1 (KG.722.9).
b. Inoceramus sp. &; three internal moulds on a slab from a moraine 1-7 km. north of Ablation Point;
<1 (KG.728.11).

. This small specimen is distinct from the other Alexander Island species described here and
it does not appear to be closely comparable with described forms.

Inoceramus sp. ¢
Fig. 4b

Material

Two small slabs (KG.728.10 and 11) bearing moulds of this species, from a moraine on the
edge of George VI Sound, 1:7 km. north of Ablation Point. The matrix is a distinctive blue-
black platy mudstone and similar slabs at the same locality have yielded the ammonites
Lytoceras sp. and Virgatosphinctes cf. frequens Uhlig.
Age: Probably Tithonian.

Description and remarks

The best specimens are three internal moulds on specimen KG.728.11 (Fig. 4b) but even
these are too incompletely preserved for identification. None shows details of the hinge line
or any corresponding indications of the presence or absence of a postero-dorsal wing. These
examples are probably of similar age to Inoceramus sp. v described above but they differ from
the latter in having more rounded concentric plicae which also suggest a more symmetrical
and linguiform shell.

Inoceramus pseudosteinmanni sp. nov.
Figs. 5a-h, 6a—c and 7a

. Inoceramus cf. steinmanni Wilckens; Feruglio, 1936, p. 26, pl. 11, figs. 3, 4,5, 7, 8, (7 6, 11, non 9 and 10.
Inoceramus; Katz and Watters, 1966, p. 336, fig. 7.

Material

Two external and seven more or less incomplete internal moulds and 15 additional
fragments of internal moulds from locality Z. Specimen KG.401.520, an internal mould of a
left valve, is designated as the holotype.

Age: Lower Neocomian.

Diagnosis

Shell small to medium-sized for the genus, apparently equivalve and obliquely inflated;
valve outline quadrate: umbones terminal, inflated and incurved. Depressed wing-like area
developed posteriorly to the umbo. Ornament of concentric corrugations with a rounded
cross-section and an amplitude which increases in proportion to the distance from the umbo.




Inoceramus pseudosteinmanni sp. nov. from locality Z.

. Internal mould of the postero-dorsal area of a left valve; = I, coated (KG.401.514).

. Latex cast from the holotype; an external mould of a left valve; ~ 1, coated (KG.401.520).
. Internal mould of a part of a right valve; -1 (KG.401.515a).

. Latex cast of a small left valve; 2, coated (KG.401.521).

Internal mould of the postero-ventral area of a large right valve; 1 (KG.401.524).
Latex cast from the external mould of a right valve; = 1-5, coated (KG.401.526).

. Latex cast from an external mould of a fragment of the ventral part of a shell, showing fine growth lines

superimposed on the coarser ornament; ~ |, coated (KG.401.523).

. Latex cast from the external mould of a broken right valve; -1, coated (KG.401.522).
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Description

All of the available material of this species is in a fragmentary condition and the description
is based on observations from a large number of the fragments. The holotype (KG.401.520;
Fig. 5b) is a fragmentary external mould of an adult left valve comprising the umbo and
postero-dorsal half of the shell. It is obliquely inflated and appears to have had a subquadrate
outline with a long straight hinge line which meets the straight anterior margin at about 90°.
The umbo is terminal, acute and moderately inflated. Postero-dorsally, the shell flattens out
into a broad wing-like area which is not clearly demarcated from the inflated main body of the
shell. The direction of maximum growth or Wachstumsrichtung (Seitz, 1935) varies irregularly
with increase in size; near the umbo it 1s directed at an angle of about 40° to the hinge line and
later it increases to about 55°. The ventral margin is missing from the holotype but on a
smaller specimen (Fig. 5d) it is broadly rounded.

e

Fig. 6. Profiles of Inoceramus to show the ornament pattern. The profiles are all drawn along the axis of
maximum growth and they are all orientated with the umbo towards the left. All examples = 2.

1. pseudosteinmanni sp. nov.; from an external mould of a small left valve (KG.401.526).

1. pseudosteinmanni sp. nov.; from the holotype, an external mould of a left valve (KG.401.520).

1. pseudosteinmanni sp. nov.; from the external mould of a broken right valve (KG.401.522.)

1.7 trapezoidalis sp. nov.; from the holotype, an internal mould of a left valve (KG.18.31).

I. aff. concentricus; from an internal mould of a right valve (KG.103.158).

sacoe

The ornament consists of concentric corrugations with a symmetrically rounded cross-
ection (Figs. 5a-h and 6a—c) which increase in size towards the ventral margin. Across the

ain body of the shell they are all simple but near the dorsal margin they are somewhat
crowded and several are fused together.

The right valves (Fig. 5c and f) have a similar overall outline and form to their left counter-
parts but they are less inflated. The hinge margin is approximately equal in length to the
height of the shell and meets the straight anterior margin at about 90°. The direction of
maximum growth increases steadily with increase in size from about 40° near the umbo to
about 557 in the adult stages. Ornament is closely similar to that of the left valves and the
corrugations on the postero-dorsal wing meet the hinge margin at an angle of 50-60°.

In several of the larger specimens (Fig. 5a and e) the ornament becomes slightly irregular
near the ventral margin and on the dorsal wing where the corrugations become less prominent
after fusing together. Stages of coarser ornamentation on one specimen (Fig. 5c) are believed
to have formed as the result of external influences which affected the growth rate of the shell.
A fine concentric line is developed on the dorsal slope of the concentric corrugations in
several of the larger specimens (Fig. 5g and h); this is similar to the Anwachslinie of Heinz

(1928, p. 15).
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Measurements

Conventional methods of measurement for bivalve shells (Shrock and Twenhofel, 1953,
p. 372) are unsuitable for the present species because the closely similar values obtained for the
length and height merely indicate that the shell is quadrate in outline. The oblique inflation of
the species is better represented by using the measurement system devised by Seitz (1935) for
mytiliform species of Inoceramus and in which the measurements are related to the direction
of maximum growth. The measurements of specimens are given in Table I.

TasLe |

Specimen number g ht hil af
(mm.) (mm.)

Left valves

KG.401.520 12 10 0-83 42
(holotype) 28 20 071 42

37 28 0-76 55
KG.401.521 8 6 0-75 44

11 8 073 55 .

Right valves

KG.401.526 13 9 069 40
17 12 070 46
29 24 0-82 53
(7 KG.401.504 9 7 0-77 42
17 13 0-76 65

* Length of the valve measured along the direction of maximum growth at a selected growth stage.

+ Height measured at right-angles to / and at the same selected growth stage.

+ Direction of maximum growth (Wachstumsrichtung of Seitz (1935)) measured as an angle with respect to
the hinge margin and at the same growth stage as # and [ were measured.

Thickness measurements on several small pieces of test were all about 1 mm.

Remarks

Neocomian specimens, figured by Feruglio (1936, pl. 11, figs. 3, 4, 5, 7, 8, (?) 6 and 11)
from the Lago Argentino area of Patagonia as Inoceramus cf. steinmanni Wilckens, closely
resemble those from locality Z and are considered to be conspecific with them. However,
Wilckens’ (1907, p. 102, pl. 11, figs. 4 and 5) original examples of I. steimmanni are characterized
by having an ornament of alternate large and small corrugations, whereas the present species
has only one size of corrugations. Leanza (1967, p. 147-48) has suggested that Feruglio’
collection included at least two species which were represented by the examples in Ferugliol
(1936) pl. 11, figs. 3, 4, 5, 7 and 9, and figs. 6, 8, 10 and 11, respectively, and which he re-
identified as Inoceramus spp.

This distinction has not been entirely adopted here. Feruglio’s figs. 9 and 10 specimens are
separated from the remainder because of their distinct ornament; in one (fig. 9) an acute
asymmetrical type of concentric plicae is developed, whereas in the other (fig. 10) the ornament
consists of a series of closely spaced acute plicae separated by smoothly rounded furrows.
Those specimens in Feruglio’s figs. 6 and 11 are doubtfully referred to I. pseudosteinmanni
because their ornament is distorted, probably as a result of post-burial crushing, and the
plicae are now depressed and overlapping.

A slab of flaggy argillite (Katz and Watters, 1966, p. 366, fig. 7) from the Yahgan Formation
of Navarino Island, southern Chile, bears the imprints of two fragments of /noceramus valves
of which the left-hand one is almost identical to specimen KG.401.522 (Fig. 5h) both in size
and ornament. The second imprint represents part of the depressed post-umbonal area and
closely resembles specimen KG.401.514 (Fig. 5a) in having corrugations which fuse together
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as they approach the hinge margin and are crowded together. These two examples are con-
sidered to be conspecific with the specimens here assigned to Inoceramus pseudosteinmanni.

The sediments from which the Navarino Island specimens were obtained have been corre-
lated with the main transgressive cycle in the Patagonian geosyncline and a Tithonian-
Neocomian age has been suggested for them (Katz and Watters, 1966, p. 341).

The ornament of Inoceramus aff. everesti from the Middle Kimmeridgian of New Zealand
(Marwick, 1953, p. 92, pl. 12, fig. 4) is similar to that on the present holotype (Fig. 5b) but in
the New Zealand form the length of the hinge line in comparison to the height of the valve is
much shorter, the angle between the hinge line and the anterior margin is more acute, the
outline is sub-ovate and the valves are only very slightly inflated.

Other species resembling the present one include fnoceramus sp. nov. a cf. I. anglicus Woods
from the Neocomian of Western Australia (Brunnschweiler, 1960, p. 26-27, pl. 2, figs. 3 and 6,
text-fig. 19a—). The ornament of the two species is similar but, in the Australian examples, the
length of the hinge line compared to the overall height of the shell is much shorter, the angle
between the hinge line and the anterior margin is more acute and neither of its valves is
inflated to any degree.

Among the Alexander Island examples, which are included in the present species, is one
specimen (KG.401.504; Fig. 7a) in which the corrugations are more widely spaced and which
has an anomalously high angle for the direction of maximum growth. In these respects it
appears to be more closely related to an example of /. everesti Oppel from the Upper Jurassic
of the Himalayas (Holdhaus, 1913, pl. XCVII, fig. 12).

Inoceramus pseudosteinmanni sp. nov. thus seems to represent a species which has a position
in the lineage of the genus between the broadly corrugated species of the Upper Jurassic, such
as 1. everesti, and the early Cretaceous species which are more acute and elongate in outline
than [. pseudosteinmanni.

Inoceramus sp. a

Fig. 7b and ¢
Material

An incomplete internal mould of an articulated example from locality Z (KG.401.51) which
still has a little of the test adhering to it, and a second distorted specimen (KG.719.15) from the
bluff at the head of Ablation Valley.

Age: Lower Neocomian, Berriasian.

Description

The valves of both specimens (Fig. 7b and c) are sub-elliptical in outline and are obliquely
inflated. The inflation of the shell is greatest in the umbonal and dorsal regions, and decreases
rapidly both anteriorly and posteriorly while slowly flattening out ventrally. Close to the
umbo the direction of maximum growth lies at an angle of about 25° to the hinge line but this
angle increases to nearer 40° at the ventral margin. The umbo is terminal and, judging from the
Ablation Valley specimen (Fig. 7c), projected. The hinge line and the anterior margin meet at
an angle of 70-75°. On internal moulds the ornament consists of broad, poorly defined plicae
separated by asymmetrical furrows, both of which are overlain by a series of much finer,
regularly spaced concentric threads. On the external surface of the test, the threads correspond
to flat or feebly convex areas which are subdivided by a series of fine concentric grooves
spaced 2-3 mm. apart. The hinge line of specimen KG.401.51 is marked by a furrow, extending
about half the length of the shell, on the dorsal surface of the mould: on specimen KG.7 19.15
the dorsal commissure is visible but not the ligament pits.

Measurements

No precise measurements can be given. Specimen KG.401.51 has an overall height of about
82 mm., a length of 55 mm. and a total thickness of 32 mm. Fragments of test adhering to
the mould are about 1 mm. thick.

Remarks
These two specimens are easily distinguished from the rest of the collection by their ornament
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Fig. 7. a. Inoceramus pseudosteinmanni (?) sp. nov.; internal mould of a right valve showing an anomalously
high angle for the direction of maximum growth and the widely spaced plicae; locality Z; =2
(KG.401.504).

b. Inoceramus sp. o; internal mould of an articulated specimen, showing the right valve. Some of the
test is still adhering; locality Z; ~ 1 (KG.401.51).

¢. Inoceramus sp. «; a distorted internal mould from the head of Albation Valley; =1 (KG.719.15).

d. Inoceramus sp. f; internal mould of a left valve showing the ligament pits: locality W; « 1 (KG.106.3).

of broad concentric plicae and superimposed fine concentric ornament. Similar ornament is
present on some Upper Cretaceous species, e.g. 1. labiatus (Schlotheim) from the Middle
Cretaceous of England (Woods, 1904-13, pl. L, figs. 1-6) and 7. flavus Sornay (1965, pl. A,
figs. 1 and 2a—c) from the Cenomanian of the Malagasy Republic, but both of these species
have a different shell form and have a small posterior wing, not present on the Alexander
Island species. 1. marwicki from the Callovian of New Zealand (Speden, 1970, especially
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fig. 24) has the same type of ornament and has only a very small posterior wing but its outline
is more linguiform and the coarse plicae are less marked.

Inoceramus sp.
Fig. 7d
Material
One internal mould of a left valve from just above the major thrust plane exposed at
locality W. The specimen (KG.106.3) shows details of the hinge area and ligament pits.
Age: Upper Neocomian, probably Barremian.

Description

The shell form (Fig. 7d) is inequilateral, sub-quadrate and slightly inflated. The hinge line
is straight and about half as long as the total height of the shell; it meets the straight anterior
margin at an angle of a little more than 90°. The ventral and posterior margins are broadly
rounded. Although the mould is incompletely preserved, the umbo appears to terminate at the
angular junction between the hinge line and the anterior margin. Behind the umbo the dorsal
part of the mould is flattened into a narrow wing-like area which is strongly depressed in
relation to the main body of the shell; this depressed area was originally filled with the

ickened part of the shell which carried the ligament pits. The most inflated part of the shell

tends from the umbo in the direction of maximum growth and is directed posteriorly
downwards at an angle of 45” to the hinge line.

Ornament consists of strong, rather closely spaced ridges separated by asymmetrical
furrows which have their steepest slopes on the ventral side of the concentric ridges; some
concentric ridges bifurcate across that area of the shell where the rate of growth was greatest.
Around the ventral margin of the mould, the concentric ridges are much broader and less
sharply defined such that it appears as if one broad ridge was formed by raising the level of the
shell between two successive ordinary ridges.

The hinge bears the imprint of a dozen or more ligament pits. Most of these are quadrate
in outline but close to the umbo there is a triangular one similar to those described on a
specimen from Crabeater Point on the east coast of the Antarctic Peninsula (Thomson, 1967,
p. 9, fig. 5). The pits are crossed by a few ridges parallel to the hinge line (? growth lines) and
also by fine lines perpendicular to it. The latter reflect the prismatic structure of the test and
are similar to markings described from the Crabeater Point specimen.

Remarks

In inequivalve species of Inoceramus it is the left valve which becomes more inflated and
whose umbo becomes more enrolled: thus the flat form of the present left valve is suggestive
that it came from a more or less equivalve species. An example of /. anglicus from the Albian
of England (Woods, 1904-13, pl. XLV, fig. 9) shows superficial similarities and has a pattern
of ornament which is comparable to that of the earlier part of the present mould. Closer
inspection reveals the following differences:

. i. The umbo of /. anglicus projects beyond the anterior termination of the hinge line.

ii. The hinge line of Inoceramus sp. P is relatively longer.

iii. There is a modification of ornament in the later growth stages of Inoceramus sp. B.

I. pseudosteinmanni sp. nov. (p. 5) from a lower stratigraphical horizon has a broader
postero-dorsal wing and a more regular ornament in which the corrugations have an evenly
rounded cross-section. fnoceramus sp. nov. b. cf. I. anglicus Woods from the Neocomian of
Western Australia (Brunnschweiler, 1960, p. 28, pl. I, fig. 5, text-fig. 20) has a less oblique
shell form and a more constant pattern of ornament than the example described here.

“Inoceramus™ trapezoidalis sp. nov.
Figs. 6d, 8a and b
Material
One rock slab from locality K bearing several internal and external moulds, the best of which
(KG.18.31) is the largest example on the upper surface and is selected as holotype.
Age: Probably Lower Aptian.
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Diagnosis

Shell small to medium-sized for the genus, probably equivalve, outline trapezoidal, umbones
inflated and incurved. Hinge line short, straight and probably situated entirely behind the
umbones; small dorsal wing below hinge. Ornament of coarse concentric plicae which are
distinctly finer in the early stages and have a shallow sinus in the antero-ventral position.

Description
The holotype (Fig. 8a), an internal mould of a left valve, has a trapezoidal outline which is
about twice as high posteriorly as anteriorly. The mould is obliquely inflated and has a broad,

Fig. 8. “Ifnoceramus’ trapezoidalis sp. nov.; locality K.
a. The holotype preserved as an almost complete internal mould of the left valve: 1 (KG.18.31).

b. Latex cast from external moulds on the reverse side of the slab containing the holotype; ~ I, coated
(KG.18.31).

dorsally projecting and incurved umbo placed in the anterior third. The hinge line is short
and straight and does not appear to extend anteriorly beyond the umbo: the anterior and
posterior margins are rounded and the ventral margin is almost straight and slopes diagonally
downwards toward the postero-ventral corner of the shell. Beneath the hinge line is a small,
smooth dorsal wing which is marked off from the main body of the shell by a sulcus. On the
back of the slab containing the holotype is an external mould of two incomplete shells which
appear to be valves of one individual opened out flat (Fig. 8b). The valves were probabi
more or less the same size and, although the right one is more inflated than the left, this coul
have been caused by differential crushing during fossilization.

Ornament consists of concentric plicae of which two types are present. In the early stages
(Fig. 8b). up to a shell length of about 17 mm., the plicae are fine and have a faint kink or
shallow sinus in the antero-ventral position; the depth of the sinus decreases with increase in
size of the shell and finally disappears. Above a shell length of 17 mm. the plicae rapidly
become coarser and more widely spaced; the maximum development of this ornament is seen
in the postero-ventral corner of the holotype (Figs. 6d and 8a). External moulds on the back
of the slab (Fig. 8b) show that, on the outer surface of the test, the dorsal slope of each of the
coarser plicac bears a single fine, concentric growth line. The resultant ornament is closely
comparable to the Anwachswellen with superimposed Anwachsmarken illustrated by Heinz
(1928, p. 17, text-fig. 3).

None of the specimens shows recognizable remains of the ligament pits. Pieces of the test
adhering to the mould have a distinct prismatic structure.
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Measurements

The maximum length of the holotype, measured parallel to the hinge line, is 58 mm. and
the maximum height is 43 mm. The angle between the hinge line and the antero-ventral
margin is about 40°.

Remarks

As it is now understood (Cox, 1969, p. N314-21), the family Inoceramidae includes several
subgenera of the genus Jnoceramus itself and a variety of related but morphologically distinct
genera. The specimens described here have gross morphological features typical of the family,
such as the coarse plicate ornament and the thin prismatic test, but they are different enough
to be not only regarded as a new species but probably also as a new subgenus or genus. Two
superficially similar subgenera, Cateceramus Cox and Haenleinia Bohm, have no posterior
wing and the anterior part of the shell does not project so strongly forward as in 1. trapezoidalis
sp. nov. Haenleinia differs further in having a radial sulcus which is directed postero-ventrally
downwards from the umbo and approximately follows the direction of maximum growth.
Both Cateceramus and Haenleinia are Upper Cretaceous (Senonian) forms and the present
examples are from Lower Cretaceous (Aptian) sediments. The Upper Jurassic genus Anopaea
Eichwald has a posteriorly enlarged shell and a broad antero-ventral sinus which persists

ven in the adult stages; also there is no postero-dorsal wing.

Inoceramus afl. concentricus Parkinson 1819
Figs. 6e, 9a and b, 10

Material

Five internal moulds in a generally poor state of preservation from locality T, Waitabit
Cliffs.
Age: Upper Aptian.
Description The two best specimens, KG.103.158 and 181, are internal moulds of a right and
left valve, respectively. The right valve (Fig. 9a) is sub-circular in outline and flat except near
the umbo where it is slightly inflated ; the umbo is positioned slightly anterior of the mid-line.
Ornament consists of concentric plicae separated by wide asymmetrical furrows (Fig. 6e);
two of the plicae bifurcate across the posterior half of the mould. Anterior to a line drawn
perpendicularly through the umbo, the mould bears a series of radial threads which are
probably equivalent to the Striemen described by Heinz (1928, p. 21) and which would nor-
mally have appeared as fine grooves on the internal surface of the test. The hinge line is
indicated by a short straight margin behind the umbo and a few coarse ligament pits are
preserved (Fig. 9b) on the mould above the umbo. These are placed on the dorsal surface of
the ligament plate and bear extremely fine striations arranged perpendicular to the hinge line.

The left valve (Fig. 10) has a greater relative height than the right one, is somewhat drop-
shaped and possesses a curved hook-like umbo. The concentric plicae are perhaps a little more
rounded than those on the right valve, and in the early stages there is a tendency towards

.rouping.

Measurements

No precise measurements can be given but many examples seen in the field had an original
shell height of 100 mm. or more and the left valve described here must have been about
120 mm.

Remarks

It could not be proved by direct observation that the two valves described here belonged to
the same species because no articulated specimens were found. However, their association in
the same part of the succession suggests that they are valves of the same species.

Specimen KG.103.158 (Fig. 9a) is similar to an indeterminate specimen of Inoceramus from
the north face of the hook at Ablation Valley (Cox, 1953, pl. II, fig. 1) except that the latter
shows no radial ornament. Cox compared his specimen to those figured by Feruglio (1936,
pl. 11, figs. 3-11) from the Lago Argentino area of Patagonia and identified as /. cf. steinmanni
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Fig. 9. a. fnoceramus aff. concentricus; internal mould of a flat right valve: locality T 1 (KG.103.158).
b. A latex cast from the same specimen showing the ligament area situated on the dorsal surface of
the hinge margin and details of the ligament pits; - 2 (KG.103.158)

Wilckens. However, 1. steinmanni is characterized by having an ornament of alternate large
and small concentric ribs (Wilckens, 1907, pl. 11, figs. 4 and 5), and is also a Senonian species,
whereas Feruglio’s specimens were found at the same locality as Neocomian ammonites.
There is a considerable variation among Feruglio’s specimens of so-called 7. cf. steimmanni but
only one example (Feruglio, 1936, pl. I1, fig. 10) seems to bear any resemblance to the example
described by Cox.

The left valve (Fig. 10) is not unlike an example of 1. concentricus var. porrectus [—1.
tawhanus Wellman, 1959, p. 159] from the Ngaterian (Cenomanian) of New Zealand (Woods,
1917, pl. 1V, fig. 1b) but it differs from the latter in its tendency towards grouping of the
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Fig. 10. Inoceramus aff. concentricus; internal mould of a tall inflated left valve; locality T; =1 (KG.103.181).

concentric plicae and in possessing a more enrolled umbo. Similarly, it appears to have the
same gross morphology as some of the larger forms of I. concentricus from the Gault of
England (Woods, 190413, pl. XLV, fig. 11). The probable sub-gryphaeid form, enrolled umbo

.of the left valve and the relatively simple concentric ornament of the present species indicate
close affinities to the group of 1. concentricus, although it is not possible to identify it with any
known species.

Sornay (1966, p. 62) has pointed out that the hinge area of [noceramus has been poorly
studied. However, evidence presented below suggests that the positioning of the ligament of
the right valve described here on the dorsal surface of the valve margin is a further indication
that it belongs to a strongly inequivalve species, rather than an equivalve one. Airaghi (1904)
examined the arrangement and form of the ligament pits in several Cretaceous species but no
one appears to have commented on the position of the ligament area. A brief examination of
specimens of Inoceramus in the collections of the British Museum (Nat. Hist.) suggests that, in
those species which are virtually equivalve, the ligmaent area is placed more or less in the
plane of commissure but at a slight angle to it such that the area faces inwards and slightly
upwards. In an excellent specimen of /. crippsi, the ligament areas of both valves are more
steeply inclined (i.e. at about 40° to the commissure) leaving a clearly defined V-shaped trough
along the dorsal margin of the shell which was once occupied by the ligament. In /. lamarcki
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the inclination of the ligament area with respect to the plane of commissure and its shape vary
throughout growth. At first it is only slightly inclined and space for the ligament was achieved
by having the ligament area excavated or gutter-like; later it becomes narrower and more or
less parallel to the commissure. In inequivalve gryphaeid forms, like /. concentricus and more
particularly /. involutus, the ligament area is placed on the dorsal margin of the flatter right
valve (i.e. at about 90° to the commissure) and in the larger and enrolled left valve it is inclined
at a steep angle to the commissure. The inclination of the ligament area of both valves may
vary throughout growth and from one individual to another; further space for the ligament
may be effected by excavation of the ligament area.

STRATIGRAPHICAL DISTRIBUTION

While most of the species described here have been assigned an age on the basis of the
ammonites associated with them (Thomson, 1971), and the collections are at present too
limited to give much indication of vertical distribution, there are indications that Inoceramus
in Alexander Island may be of some stratigraphical value (Table II). This is not unexpected
in view of the known distributions of this bivalve in the rest of the world.

Only two of the present species have been precisely identified with previously described

TasLe 11

Age Inoceramus species Remarks and associated ammonites

1. aff. concentricus Occurs below beds with Eotetragonites sp. and
above beds with Sanmartinoceras patagoni-

cum. Locality T

Upper Aptian

Lower Aptian 1. trapezoidalis sp. nov. No associated ammonites collected.
Locality K

(7) Barremian Inoceramus sp. B Silesites sp. nov. and
[ .
| Phyllopachyceras aureliae.
Locality W
Hauterivian Not yet proven in Alexander Island
Valanginian

1. pseudosteinmanni sp. nov., Occurs above beds with Sarasinella

aff. hondana and below beds with
Himalayites (?) sp. and Neocosmoceras
sp. Locality Z

Neocomian

Inoceramus sp. a At locality Z it occurs below beds with

I. pseudosteinmanni and in association
Berriasian with Substreblites sp. At the head of

Ablation Valley it occurs with
Hypophylloceras strigile (?),
Bochianites aff. versteeghi,
Raimondiceras sp. and Spiticeras sp.

Inoceramus sp. v In association with a Virgatosphinctes
Aulacosphincroides fauna. North side
of Ablation Valley

Tithonian

Inocdramus sp. & In a moraine about 1-7 km. north

of Ablation Point

1. hasti (?) From disturbed sediments on southern
Upper Oxfordian side Ablation Valley, (?7) equivalent

to to those from which Perisphinctes cf.
Kimmeridgian transatlanticus was obtained
I. aff. subhaasti (Howarth, 1958)
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specimens. 1. pseudosteinmanni sp. nov. from locality Z (Fig. 1) is considered to be conspecific
with 7. cf. steinmanni (Feruglio, 1936, pars) from Lago Argentino, and /noceramus {Katz and
Watters, 1966) from Navarino Island, but the precise stratigraphical age of neither of these
Patagonian occurrences is known. Evidence available at present suggests that, in Alexander
Island. it is found in sediments of Lower Neocomian age. Such an age does not appear to be
incompatible with the South American finds, those from Lago Argentino having come from a
scree on which there were also Upper Tithonian-Berriasian ammonites, and the Navarino
Island examples having come from the Yahgan Formation of supposed Jurassic-Cretaceous
age.

I. haasti Hochstetter is the only species which has been used to date the sediments from
which it came. The specimen was collected from scree but it almost certainly came from the
zone of disturbed sediments present in the basal 150 m. of the cliffs where it was
found (personal communication from M. H. Elliott). These beds are thought to be equivalent
to those from which Perisphinctes (Orthosphinctes ?) cf. transatlanticus was obtained (Howarth,
1958). In the East Indies, I. haasti occurs in sediments assigned to the lower Upper Oxfordian
(Wandel, 1936) and in New Zealand in the Middle Kimmeridgian (Fleming and Kear, 1960).
Howarth (1958) suggested that P. cf. transatlanticus indicated an Upper Oxfordian-Lower
Kimmeridgian age.

. The fragments described as /. aff. subhaasti Wandel were found at the same locality as
1. haasti and probably came from the same level as the latter. In both Misol and New Zealand,
I. subhaasti occurs at a slightly lower level than 1. haasti.

On the basis of ammonite evidence (Table I1), 1. aff. concentricus occurs high in the Aptian
succession at Waitabit Cliffs (locality T) but the species proper in Europe, and its close
relatives in the rest of the world, are more typical of the Albian and Cenomanian stages.

The general Upper Tithonian-Berriasian age. assigned to the sediments at locality Z
(Thomson, 1971) on the basis of the Ammonoidea occurring there, was far from satisfactory
because the specimens available were so few and so poorly preserved. However, the presence
of Inoceramus sp. « at the base of the sequence examined at locality Z and at the top of the
sequence so far measured on the southern side of Ablation Valley may be of significance here.
Because of the general south to south-westerly dip of the sediments along the southern east
coast of Alexander Island, there is a general tendency, on going south, for the sediments of
successive cliff blocks to be slightly younger than those to the north. In the absence of faulting
(which may sometimes interrupt this general sequence), it might be expected that the sediments
of locality Z are of similar or slightly younger age than those of the highest stratigraphical
levels on the southern side of Ablation Valley.

At the last locality, Inoceramus sp. « was found with the ammonites, Haplophylloceras
strigile ( 7) (Blanford), Bochianites aff. versteeghi Boehm, Raimondiceras sp. nov. and Spiticeras
aff. spitiensis Uhlig, a fauna which in turn lies about 1,000 m. above a good Tithonian fauna
with Virgatosphinctoides and Aulacosphinctoides. There seems little doubt, therefore, that
Inoceramus sp. a is of early Berriasian age at Ablation Valley and that it might be expected to
be of similar age at locality Z. In the absence of conclusive ammonite evidence, it would seem
.hut the base of the section may be approximately correlated with the upper part of the

Sequence at Ablation Valley. More detailed studies of the Belemnoidea from locality Z indicate
the presence of the following species: Belemnopsis sp. nov. a [=Belemnites (Belemnopsis)
patagoniensis Feruglio non Favre], Belemnopsis sp. nov. B, Hibolithes subfusiformis (Raspail),
Hibolithes sp. nov. « and Hibolithes sp. aff. marwicki mangaoraensis Stevens, a fauna com-
patible with an early Neocomian age.

Although it has not been possible to match them with known species and use them directly
for estimating the age of the sediments, Inoceramus spp. B, v and ¢ are distinct in themselves
and may be dated by the ammonites found with them. “Inoceramus™ trapezoidalis sp. nov. is
an Inoceramus s.l. of an unusual type, well enough preserved to warrant description as a new
species, and perhaps distinct enough to be separated from Inoceramus s.s. as a new genus. Of
all the species described here, it is the most unsatisfactory from the point of view of estimating
its age. No ammonites were collected with it but the sequence measured at locality K probably
lies in the lowest part of the Aptian succession as it is represented in Alexander Island
(Thomson, 1971).

2
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