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') “Die Fauna des Bathonien im Oberrheinischen Tieflande”. Abhand. Geol.
Spez. Karte v. Els.-Lothr. vol. IV, Heft 4, 1888, p. 197, text-fig. 3.

# See S. Buckman: “Type Ammonites”, vol. 1V, 1923, pi. ccclxviii.

*) See Spath, (Pal. Indica), 1928, pi. xxiv, fig. 2a; also Boeckh, J.:
“Adatok a Mecsekhegysfg es DombVideke etc. Il. Pal. Rtfsz.” Ertekezesek a Ter-
meszett. Kdrebdl (Budapest), vol. xi, 1881, pi. vu, fig. 2.

# *“Etude sur les Cardioceratides de Dives etc.” Mem. Soc. geol. France, Paleont.,
vol. xix, fasc. 2, 1912, p. 13.
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to link up Cranocephalites more definitely with some earlier Arctic
ammonite assemblage.

In a paper written in 1921 and revised in 1924, but not published
till 1929, Buckman!) stated that the feebleness of the ribbing in the
Tulitidae was against that family being regarded as the direct ancestor
of the Macrocephalitidae. He suggested that a form like Tulites cadus,
S. Buckman, with ribs much stronger and running straight, not curved,
across the venter, might be expected as the ancestral form of the Macro-
cephalitidae. To me, this suggests a narrowness of outlook, especially
since Buckman himself pointed out that the fossil forms so far known
could be only a small percentage of those that did exist. But Buckman,
of course, assumed that Macrocephalitids only appeared in the Upper-
most Bathonian, and that they were separated from the Tulitids by a
long time-interval; moreover he accepted as recapitulatorial ‘evidence’
the ribbing on the inner whorls of Blake’s Upper Cornbrash species
which are not at all primitive forms. This applies not only to the straight
ribbing of Dolikephalites typicus but also to the whorl-shape of Kampto-
kephalites terebratus®), which was said to come very near to the “cadicone
coronate” that Buckman’s theory postulated. Now in what 1 consider
a primitive type of Macrocephalitid, the ribbing would be as flexiradiate
as in Boehm’s Sphaeroceras godohense®), only a step removed from
Indocephalites diadematus, Waagen sp., and this type of costation is
found also in Rugiferites (including ‘Pleurophorites’ and ‘Sphaeromor-
phites’, Buckman). Rectiradiate ribbing, in fact, must be rare, if not
unknown, even in loosely-coiled ammonites; Waagen’s ‘rectecostat?’
always have curved ribs in the young*), and I have previously directed
attention to the difficulty of appraising the “straightness’ of the ribbing
in the involute Macrocephalitids. To expose the fallacy of the division
of these forms into ‘flexiradiata’ and ‘rectiradiata’ it is only neccessary
to squeeze a strip of plasticine all round the whorl of a form like Macro-
cephalites macrocephalus (Blake, pars, cited by Buckman as an example
of very straight ribbing), to compare the impression with that of a
more ‘curvicostate’ species, and to note the difference at different sizes.

Now it is important to mention that when Buckman described
certain young Canadian examples of Arctocephalites (as ‘ Miccocephalites’
and ‘Metacephalites’) he considered them to be not only late forms,
but to be related closely to the “Cadoceras grewingki series’ which he

1) *Jurassic Ammonoidea” in “Mesozoic Palacontology of Blairmore Region,
Alberta’. Nat. Mus. Canada, Bull. No. 38 (Geol. Ser. no. 50), 1929, p. 7.

) Loc. cit. (1905), pl. vu1, fig. 2b and pl. i, fig. 4 (" M. macrocephalus™).

3) “Beitrige zur Geologie von Niederlindisch-Indien. I, pt. 4, Unteres Callo-
vien”, Palaeontographica. Suppl. IV, Lief. 3. 1912, p. 151, pl. xxxv, fig. .

4) See Pompeck), loc. cit. (Jurassic Fauna of Cape Flora), 1894, p. 74,
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be recalled that Eurycephalites vergarensis (Burckhardt)?!), with sim-
plified suture-line, has also been considered to be a derivative of Mor-
risiceras, although Stehn?) found it together with later ammonites. Such
Macrocephalitids, however, as those figured by Stehn?) as varieties of
Eurycephalites rotundus (Tornquist) are probably closer to the Crano-
cephalites root-stock, and one Andine form¢) may even be an Arcto-
cephalites. The inner whorls of E. latecostatus (Stehn) show sharp ribbing
with distinet primaries, and it seems to me that both Eurycephalites
and the Arctic forms must be attached to the true AMacrocephalites, the
first members of which Rehbinder®) has found to occur together with
a Stephanoceratid referred to St. deslongchampsi, i.e. well below the
Cornbrash. Cranocephalites, then is a derivative of an early Macrocepha-
litid stock, characterized by degeneration in coiling and suture-line. The
same stock gave rise to the equally reduced Arctocephalites and Areti-
coceras before the similarly modified Macrocephalitid derivatives in
more southern areas, like ‘Macrocephaliceras’ or Nothocephalites, ap-
peared. The convergence of certain Cranocephalites towards Kamptoke-
phalites is due to their common derivation from the true Macrocephalites.

1. Cranocephalites pompeckji (Madsen).

(Plate III, fig. 3; PL IV, figs. 8—10; PL V, figs. 3, 6—8; Pl IX, fig. 4; Pl XIII,
figs. 1a. b).
1904. Macrocephalites pompeckji, Madsen; “Jurassic Fossils from East
' Greenland”, loc. cit., p. 189,
pl. vin, figs. 5, 6.
— — — —  Skeat: “Jurassic Rocks of
East Greenland”. Proceed.
Geol. Assoc., vol. xviu,
pt. 7, p. 34b.

1910. — — —  Lemoine: ‘“Ammonites du
Jurasgique supérieur du cerc-
le d’Analalava (Madagascar).
Pal. Madag. VIII, Ann. Pa-
léont., Paris, vol. v, p. 166.

1) “Beitrige zur Kenntnis der Jura- und Kreideformation der Kordillere™.
Palaeontogr. vol. 60, 1903, p. 21, pl. 1, figs. 18—20.

) “Beitrige zur Kenntnis des Bathonien und Callovien in Siidamerika”. In
Steinmann “Beitr. z. Geol. und Palaeont. v. S. Amerika’. N. Jb. [. Min. etc., Beil.
Bd. 49, 1923 (1924), p. 149.

3) Ibid. pl. vin, figs. 2—38.

4 Ibid. pl. vin, fig. 1.

%) Argiles médio-jurassiques 4 minerai de fer le long du colé $.0. des hauteurs
enire Cracovie et Wielun. Mém. Comm. Géol., N. S., vol. 74, 1912, p. 198.
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30 mm diameter, the whorl-section is about as high as it is wide, but
in the-examples represented in Plate IV, figs. 9b and 10, owing to
crushing, the proportions are misleading. The measurements of the type
and various examples compare as follows:—

Diameter Height Thickness Umbilicus

in mm e *le *
1. Madsen, p. 189 (a)......... 70 47 46 13
2. — — (b)........ (at) 62 650 48 11
3. Sokolov, p. 61 (No. 6656/1) .. 80 49 49 16
4 —_  — ( — )..(at)b9 52 52 10
b. — — ( — )..(at)33 67 49 16
6. —  — (No. 6b4/1).. 66 44 45 (7
7 — — ( — )..(at)bO b1 46 12
8. — — ( — )..(at)38 b1 50 11
9. Plate V, fig. 3 (var. laevis) . 89 42 (?) 27
10. —_ - ( = ). 62 50 63 17
11. Plate 1V, fig. 9 (var. rustica) b7 48 44(?) 15
12. No. 396 (var. rustica). . .... 90 (76) 43 44 18
13. PlateV, fig. 7 (var.intermedia) 65 48 b4 156
14. Plate XIII, fig. 1 (trans-
itional to var. costata). .. 53 50 50 16
15. Plate V, fig.6 (var. costata). 81 44 49 20

These indicate that the thickness is rather variable; and since the
body-chamber is always contracting the umbilicus naturally opens out
at larger sizes. The body-chamber occupies nearly three-quarters of the
last whorl and the helmet-shaped apertural margin is preceded by a
shallow but wide constriction, as in C. vulgaris.

The suture-line is complex in the young (Plate V, fig. 8) but tends
to become simplified towards the end. That figured in Plate 1V, fig. 8
was taken from a complete example of the var. rustica (No. 396) at the
beginning of the body-chamber; and although somewhat corroded, it
shows ascending lobes towards the umbilical suture, a feature reminiscent
of degenerate Macrocephalitids of higher horizons. In the immature
example of the var. laevis, figured in Plate 1X, fig. 4, the suture-line
can be seen to be almost as complicated as that figured in Plate 11I,
fig. .

This small example agrees with the inner whorls of the specimen
represented in Plate V, fig. 3 (the type of the var. laevis) characterised
by, first, closer ribbing than in the typical C. pompeckji, and, then,
more or less complete loss of the ribbing on the body-chamber. This
decline of ornamentation, however, may also occur in the var. rustica
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(Plate 1V, fig. 9), with stronger and more distant ribs on the septate
whorls and a more robust and more inflated body-chamber, as in the
original of Plate 11, fig. 1 (which, however, is referred to C. vulgaris
on account of its bluntly-ribbed earlier whorls).

The small specimen figured in Plate 1V, fig. 10 is intermediate in
the closeness of its costation between the coarser var. rustica and the
more delicately-ribbed inner whorls of the var. laevis. It may be con-
sidered an average young, but cannot be separated from the earlier
volutions of the example represented in Plate V, fig. 7. In this, however,
the ribs become very strongly curved, especially on the umbilical slope,
though to judge by other specimens (e.g. No. 402) this may be an
individual peculiarity. Since this variety leads to yet another form
(var. costata) described below, it may be given a distinct name (var.
intermedia, nov.); but the costation declines on the body-chamber and
does not increase in strength as it does in the var. costata. The last
suture-line of the figured example of this var. intermedia is represented
in Plate V, fig. 7b, and it shows not only considerable asymmetry but
the usual broadening of the saddles at the beginning of the body-chamber.

In the var. costata (Plate V, figs. 6a, b) the sharp ribbing, retained
on the body-chamber, has a marked backward bend on the inner half
of the whorl-side and peripheral projection of the secondaries. All the
costae are prominent laterally, but the secondaries disappear on the
periphery. This tends to cause some irregularities in the spacing of the
ribs on opposite sides; but towards the end of the type specimen (the
mouth-border of which is not preserved) the ribs are again continuous
across the venter and exactly opposite one another. The inner whorls
of this var. costata (Plate X111, figs. 1a, b) differ so little from correspond-
ing examples of the var. rustica (Plate 1V, fig. 9) that specific separation
of these costate forms is impossible. The right hand side of the smaller
example of the var. costata is somewhat worn, but the height is about
equal to the thickness.

In addition to the bifurcating ribs there are, at this stage, some
trifurcating costae and the secondaries are intercalated rather than
distinctly branched off. In spite of the fact that the innermost whorls
(Plate 111, fig. 3) seem more closely costate then the smaller example
of the var. costata? (Plate X111, fig. 1) both have about 26 secondaries
and 10 primaries to the half-whorl. 4

The differences between C. pompeckji on the one hand and C. vul-
garis and its varieties on the other, are referred to below. The other
species seem less closely comparable, yet as mentioned below, there are
transitions to most of them.

Horizon and Localities:— Pompeckji horizon. Mt. Hjernefjeld,
locality 6, 740 m, 22 specimens; locality 2b, 740 m, 9 specimens, some

2‘
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doubtful; locality 2(?), 760 m, 1 specimen. Nodular Ironstone (vi) at
1500 ft., Antarctic Harbour, ridge B, 2 doubtful fragments (46a, 46).

2. Cranocephalites vulgaris, sp. nov.
(Plate 1, figs. 2—4, 6; P1. 11, figs. 1, 4; PL III, fig. 5; PL IV, figs. 1, 3; PL. V, figs.
la, b; Pl VIII, figs. 1a,b; Pl X, figs. 3a, b).

This species was at first united with the last (C. pompeckji) but if
I now consider it a separate form, having its own varieties, it is done
chiefly because there are certain slight though constant differences that
on the discovery of better material of both groups in the same section
will probably be shown to be of stratigraphical import. Yet it must be
added that the two assemblages being preserved in different matrixes
(and from localities about 25 miles apart) the slight differences in ribbing
may have been accentuated sufficiently by the usual corrosion to cause
a different appearance in the two types of rock. Interpreting the species
in a still narrower sense, however, it could easily be demonstrated that
the example now taken as the holotype of the present species (Plate I,
fig. 4) differs from the typical C. pompeckji in its wide whorl-section
with flattened venter, the smoothness of the periphery, the bluntness
and closeness of the ribbing of the earlier whorls, the forward inclination
of the ribs, the roundness of the umbilical slope, and of course, the general
measurements, although these, in a variable form like the present, are
not considered to be of any diagnostic value.

These measurements are as follows:—

Diameter Height Thickness Umbilicus

in mm %o o ¢l
1. Holotype (Plate I, fig. 4).... 78 41 46 23
2. No. 416 (Plate 1V, fig. 3).... 59 46 44(?) 14
3. No. 415 (Plate I, fig. 2)..... (at) 60 50 50 10

4. No. 422 (Plate V, fig. 1) (var.
compressa). . ............ 74 45 35 23

5. No. 414 (between typus and
var. compressa). . ........ 87 41 41 22

6. No. 418 (Plate IV, fig. 1 var.
densicostata) . ........... 70 40 45 24

7. No. 417 (Plate II, fig. 1 var.
robusta) ................ 80 44 48 21

8. No. 433 (Plate VIII, fig. 1
var. inflata). . ........... 70 44 48 21

With regard to example (3) it may be mentioned that since it is
septate to a larger diameter than the holotype and retains only a small



VII Invertebrate Faunas of the Bathonian-Callovian Deposits of Jameson Land. 21

part of the body-chamber, its umbilicus is still narrow. This specimen,
at the beginning of the outer whorl, shows a portion of the test; and
the ribbing, there, is seen to be much sharper than on the internal cast.
In the casts referred to C. pompeckji the ribbing is as distinct as it is
on the test of this specimen No. 415, and there does not appear to be
the difference between the costation of the cast and the test as in
C. vulgaris.

The body-chamber, from just over half to three quarters of a whorl
in length; is always contracting, so that the umbilicus suddenly opens
out, and the whorl-height becomes less. Since, at the same time, there
is a tendency to form a more or less wide constriction just before the
aperture, and since the peristome may be either flared, e. g. trumpet-
shaped (Plate VIII, fig. 1a), or else rounded off or bent back (Plate I,
fig. 4a), there result a variety of differing measurements of various
individuals according to the different states of preservation of the final
portion where the measurements are taken. Thus, the whorl-height is
typically less than the thickness, except in the young (Plate X, fig. 3)
or in the var. compressa; for in such a complete example as that figured
in Plate 1V, fig. 1 the final constriction and consequently a wide umbilicus
account for the low whorl-height (40 °/,). The whorl-section varies ac-
cordingly and the umbilical wall tends to be overhanging on the con-
tracted body-chamber, although this feature may be conspicuous only
on internal casts.

At 8 mm diameter, the ribbing is already strong and at 1156 mm
diameter there are twenty ribs on the venter per half-whorl. These ribs
are flexuous, have a sinus forward on the periphery, and mostly arise
in pairs (but irregularly) from a very short primary rib which passes
over the comparatively high and distinct umbilical wall. At 22 mm,
the lateral flexuosity has increased, the ribs are rather irregular and
owing to the periphero-lateral edges being somewhat marked, the
sinuosity of the secondary costation on the flattened venter is very
conspicuous. At 33 mm, the ribbing again is changed. The primary
portion now is a third of the length of the whole rib or more, and the
peripheral projection is gone. In the ventral view (Plate I, fig. 3b)
the ribs appear straight. The whorl-height is still equal to the thickness
(16 mm at 33 mm, 6 mm at 11'5 mm diameter); but after about 40 mm,
the whorl gains slowly in thickness. In the typical septate whorls figured
in Plate 1V, figs. 3a, b, the proportions, as indicated in the above table
(No. 2), are misleading, the end being badly worn.

While in the var. compressa and in the transitional example (5)
listed above, the septate whorls are essentially like those here figured,
in the var. inflata they are slightly thicker (see Plate 1, figs. 3a, b), and
in the var. densicostata the ribbing is considerably finer and closer. On
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the other hand, the var. robusta has more bluntly and sparsely-ribbed
inner whorls and even on its body-chamber the distantly spaced pri-
maries and short secondary forks are conspicious. In this variety as in
the typical forms the ribbing of the venter may completely disappear
on the body-chamber, but in the other three varieties (compressa, den-
sicostata, and inflata) the secondary costation may persist only slightly
weakened on the periphery or, after having been feeble or absent on
the earlier part of the body-chamber, it may reappear near the aperture.

The suture-line is very variable, chiefly because there is a tendency
to simplify the elements so that the lobes become very short and the
saddles wide and plump. This is especially noticable in the last few
suture-lines, at the end of the septate part (Plate IV, fig. 3a, considerably
worn), but the holotype from which were taken the lobes represented
in Plate 111, fig. 5 has a deep first lateral lobe and finely divided saddles
to the end, as also have less typical, i.e. less inflated examples (e.g.
No. 420). In at least some of the specimens, therefore, the simplified
suture-lines are the result of corrosion of the surface.

The immature example represented in Plate 11, fig. 4 differs from
the typical specimens in being slightly more inflated and in having more
prominent primary ribs; the other small specimen figured in Plate I,
fig. 3 may be attached to the var. irnflata and leads by various transitional
forms to such still more inflated examples as the young C. maculatus
represented in Plate II, fig. 3

One example (No 333) of the general aspect of the specimen figured
in Plate I, fig. 2, but somewhat transitional to the more inflated C. sub-
bullatus (e.g. Plate VII, fig. 1) is interesting on account of its resem-
blance to Arctocephalites nudus, var. magna (Plate XII, fig. 4). In the
absence of the body-chamber separation of average specimens may
indeed be impossible.

Horizon and Localities:— Ammonite horizon on Cathedral
Mountain, 370 m, 21 examples, including two doubtful fragments;
Pompeckji horizon on Mt. Hjernefjzld, locality 2b, 1 example; locality 6,
1 example.

3. Cranocephalites gracilis, sp. nov.
(Plate 11, figs. 6a, b; PL 111, figs. 1a, b.)

As type of this species may be taken the example figured in Plate 11,
figs. 1a, b, because it is intermediate between the compressed and
inflated varieties, not only in shape but also in ornamentation. The
dimensions of the holotype and three of these varieties compare as
follows: —
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1. Holotype (Platelll, figs. 1a, b) 90 38 38 302
2. transional form (No. 403).... 84 .. 40

— — (at) 75 . 18 .
3. var. ornata (Plate 11, figs.tia, b) 80 40 45 26
4. var. rotunda (No. 404) ...... 94 .. 48

The transitional form here listed (No. 2) is interesting because it
is intermediate not only to the more strongly ornamented variety No. 3
(var. ornata) but also to the more inflated var. rotunda with a whorl-
thickness of 48 ¢/, of the diameter, instead of only 45 °/, as in the holo-
type. On the other hand, in this var. rotunda the ribbing is almost obli-
terated on the body-chamber and only oblique folds, as in the (much
thinner) var. laevis of C. pompeckji (Plate V, fig. 3) remain. Since these
primary folds, however, are also more distantly spaced in this var.
rotunda than in the type or in the var. ornata, it could equally well
have been considered to be an extreme, infiated, individual of the var.
laevis of Madsen's species; but the intermediate example above listed
and other individuals are more transitional to the typical, costate,
specimens of C. gracilis.

The inner whorls are not preserved in any of the typical specimens,
but in a passage-form to the var. compressa of C.vulgaris (No. 443)
they are slightly more closely-ribbed than in the young example figured
in Plate IV, fig. 3, so that the closeness of the costation may be looked
upon as the most characteristic feature of this species. In the more
distinctly ribbed var. ornata, the secondary costation across the periphery
is preserved on the whole of the body-chamber but in all of the other
examples the venter is smooth on the outer whorl except just near the
mouth-border where there is rejuvenation of the peripheral ribbing.
This var. ornalu is also connected by transitions directly with C. macu-
latus, as mentioned below.

The small example figured in Plate 111, fig. 4, seems to show the
type of ribbing characteristic of Dolikephalites, but the peripheral sinus
forward is becoming less pronounced at the end of the outer whorl,
which is all body-chamber. Its reference to the present species is pro-
visional but is prompted by the occurrence of a passage-form (No. 430)
with coarser ribbing which is lost on the venter, towards the end. This
second example may be attached to the var. ornata, but as both are
small body-chambers, delinite identification is difficult. The resem-
blance to yvoung Arctocephalites (see p. 39) is, however, of considerable
interest.

Horizon and Locality:— Ammonite horizon on Cathedral Moun-
tain, 370 m, 9 examples.
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4. Cranocephalites maculatus, sp. nov.
{Plate I, fig. 1; PL II, fig. 3; Pl 111, fig. 6, PL. 1V, fig. 2.)

Although connected by transitional forms with the two species
last described, C. maculatus can easily be distinguished by its com-
paratively coarse costation. This is projected forward on the side;
and on the outer whorl of the holotype (three-quarters of which are
body-chamber) there are about twenty primary ribs, branching at the
middle of the side into about 48 secondaries, i.e. there are some tri-
furcating ribs in addition to a slightly larger number of bifurcating
costae. These ribs cease to pass across the periphery soon after the
beginning of the body-chamber, but near the aperture they are once
more continuous. A slight contraction precedes the mouth-border which
in at least one example (No. 440) shows a comparatively large and
smooth ventral lappet, bent down more than in the specimen figured
in Plate X, fig. 1.

The dimensions are as follows:—

Diameter  Height Thickness Umbilicus

in mm M % N
Holotype (Plate 1, fig. 1) ...... 87 34 53 29
Holotype (at 84 mm diameter) . .. .. b7
Compressed variety (No. 438)... .. .. 48—560
var. transitoria (Plate 111, fig. 6). 87 44 46?7 26
var. tenuis (Plate 1V, fig. 2).... 77 43 42 23

The compressed variety here listed leads to the var. tenuis which,
however, differs from the type also in ribbing, this being more recti-
radiate. The difference in the coarseness of the costae and the apparent
feebleness of the secondaries in the holotype are due to corrosion, as
can be seen on comparing the two sides in fig. 1b (Plate I), although
the left-hand side is covered with a thin crust of sinter.

In the var. transitoria, on the other hand, the costation is distinctly
coarser than on the (far more inflated) holotype; and the secondaries
are continuous across the periphery up to the final constriction and the
smooth ventral lappet. This, however, is not complete and the mouth-
border itself is damaged.

The inner whorls are more coarsely ribbed and less compressed
than those of C. vulgaris, but the figured example (Plate 11, figs. 3a, b)
is slightly worn at the end. It well shows the suture-line, with the ex-
ternal lobe as deep as the first lateral and the external saddle less con-
stricted in the middle than that of fig. 5 on Plate II1. These inner whorls,
however, probably belonged to one of the less inflated varieties, for in
a more typical large example (No. 436) the inner whorls can be seen
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to be even more inflated, showing a thickness of 73 °/, at 56 mm dia-
meter, as against 60 %/, in the figured specimen, at the same size. These
inner whorls then are still more like the inner whorls of Bullatimorphites
or of Defonticeras than the example represented in Plate 11, fig. 3.

One example (no. 432), with distinctly closer ribbing than the type,
connects up directly with the var. ornata of C. gracilis. Another nearly
related species is C. subbullatus which, however, is still more inflated
and has more flexuous ribbing, at least in the case of the holotype.
The two paratypes, mentioned on p. 28 on the other hand, are only
slightly thicker than the present form and have very similar ribbing.

Horizon and Localities:— Ammonite Horizon, 370 m, Cathedral
Mountain, 10 examples; pompeckji horizon, Mt. Hjernefjeld, locality 6,
740 m, 1 example.

B. Cranocephalites inversus, sp. nov.
(Plate V, figs. 2a, b. Plate VI, figs. 7a, b).

This species could be considered merely a coarse and inflated edition
of the var. costata of C. pompeckji, above described, but it differs also
in the bluntness of the ribbing and in having sphaeroconic inner whorls,
comparable to those of C. inconstans; and since it comes from a different
bed and locality and is associated with a dissimilar fauna, it seems safer
to give it a distinct name, even if the material at present available is
poorly preserved. The holotype (Plate VI, figs. 7a, b) has the following

dimensions:—
Whorl-height Thickness Umbilicus

0‘[. .’. ./O
At 93 mm diameter ................ 45 b4 20
At 48 mm diameter ................ .. 60

The inner whorls of the holotype are exposed only in section, and
the ironstone-matrix does not allow of preparation; but they are ap-
parently comparable to the example figured in Plate V, figs. 2a, b.
This, however, at the same diameter, shows a thickness of only 54 9/,
(with a whorl-height of 50 ¢/, and an umbilical width of 12 %/,) so that
it probably belonged to one of the less inflated varieties of the present
species which, unfortunately, are all represented by very fragmentary,
crushed, and corroded specimens.

The coarse and sharp, generally bifurcating costae are only slightly
inclined forward on these inner whorls and they are continuous across
the periphery, although they may become weakened in the siphonal
line. On the body-chamber, the inclination forward of the blunt, lateral
ribs is the most conspicuous feature. Combined with the very high
umbilical slope, and the irregularity of the secondaries on the wide
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periphery, this gives the body-chamber an appearence quite distinct
from that of any of the other species of Cranocephalites here described.

The mouth-border is damaged, but the broad constriction preceding
it is well shown in the side-view (Plate VI, fig. 7a). The suture-line is
not visible in the holotype but in two very doubtful septate examples
(Nos. 38¢ and 44b), although much corroded, it can be seen to have
had an external saddle and general complication like that figured in
Plate I1I, fig. 5.

While at least one of the more compressed specimens (No. 42)
doubtfully attached to the present species, resembles (the body-chamber
of) C. vulgaris, var. robusta (Plate 11, fig. 1), three others (39, 44¢, 46¢)
may perhaps be considered transitional to the var. costata of C. pom-
peckji. They differ among themselves, however, and in the absence of
much of the inner whorls or even of uncrushed material, it is impossible
to state whether the resemblance is merely superficial. In the case of
the former variety mentioned, in any case, the inner whorls appear to
be quite different.

C. inconstans, with similar early volutions, has closer costation,
with a very distinctive peripheral aspect. C. furcatus is more compressed
and flexicostate, but one of its varieties (No. 390) greatly resembles a
crushed example (No. 44¢) provisionally attached to the present species.

Horizon and Locality:— Nodular Ironstone (v1), ridges A and B,
Hills east of Antarctic Harbour, 8 specimens.

6. Cranocephalites inconstans, sp. nov.
(Plate VII, figs. 8a, b; Pl VIII, figs. ba, b).

The holotype of this species consists only of about half of the
septate whorls and a portion of the body-chamber, but the former are
well-shown in natural section and the latter has such a distinctive
peripheral aspect that it must be kept apart from the other species of
Cranocephalites here described. The dimensions of the holotype at two
diameters and of the inner whorls figured in Plate VIII, figs. ba, b are

as follows:—
Diameter Whorl-heigt Thickness Umbilicus

in mm %o e e

Holotype (Plate VII, fig. 8) 75 48 bb 21
— — - - - 57 56 60 14
No. 45b (Plate VIII, fig. 5) . 44 48 5b 18

The inner whorls, with their strong, inclined primaries on the high
and rounded umbilical slope, have a distinctly Sphaeroceratid aspect,
recalling the earlier volutions of Bullatimorphites or Defonticeras. The
ribs are bi- or trifurcating and continuous across the widely-arched
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periphery, the secondary branches, unlike the primaries, being almost
radial or straight. On the body-chamber, the forward inclination of the
blunt and low secondaries is distinct and they cease abruptly near the
siphonal line. The median smooth band separating the costae of the
two sides (not opposite to one another) is perhaps the most distinctive
feature of the body-chamber of the present species. The primary ribs
on the outer whorl (not visible in the figure, Plate VII, fig. 8a) resemble
those of C. inversus but are much feebler. It is, of course, possible that
if abundant and well preserved material had been available, this species
would have been reduced to the status of a variety of this more robust
C. inversus.

Horizon and Locality:— Nodular Ironstone (vi), Hills east of
Antarctic Harbour, 2 examples.

7. Cranocephalites sp. ind.
(Plate VII, fig. 2).

The specimen here figured is so badly preserved as to be almost
unrecognisable, but it is one of four or five examples that cannot be
attached to any of the other forms of Cranocephalites now described.
In the figured specimen, the only features remaining are the sphaerocone
whorl-shape and comparatively close, bifurcating costation, irregular
and interrupted on the wide periphery as in C. inversus. This smoothness
of the ventral area distinguishes the form under discussion from C. sub-
bullatus. In another example (No. 47), similar but less deformed, sphaero-
ceratid inner whorls are combined with a crushed body-chamber, so
that the resemblance td certain Bullatimorphites is considerable. The
ventral smoothness is lost again on the last half-whorl which has 27
secondaries. This specimen, at 108 mm diameter, has three-quarters of
the outer whorl belonging to the body-chamber and the apertural margin
(imperfectly preserved) is smooth and strongly bent down. The general
resemblance to Bullatimorphites bullatus (d’Orbigny)?), however, is pro-
bably accidental and apart from the peripheral smoothness of the present
form, its distinct primary costae link it with the other species of Crano-
cephalites. There is no suture-line visible on any of the specimens.

In another example (No. 44a) there is enough remaining of the
outer whorl to show that it probably belonged to the same species as
the last; but this body-chamber portion is crushed on to inner whorls
that (at about 50 mm diameter) have thicker and blunter ribs than any
of the other species, also a comparatively open umbilicus, though this
may be due to accidental deformation. Since the ribbing on these inner
whorls is even coarser and much blunter than that of the immature

1) Paléont. Frangaise, Terr. Jurass. vol.1 (1846), p. 412, pl. cxuu, figs. 1—2.
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C. cf. inversus figured in PlateV, figs. 2a, b, the change to a comparatively
finely-ribbed body-chamber is particularly striking. A fourth fragmen-
tary specimen (No. 37b) is still more doubtful and a smaller fifth example
(No. 38e) might perhaps equally well be attached to C.inversus or
C. inconstans.

Horizon and Locality:— Nodular Ironstone (vi), Hills east of
Antarctic Harbour, 5 examples.

8. Cranocephalites subbullatus, sp. nov.
(Plate VI, fig. 6; Pl. VII, figs. 1, 6).

It is not certain that the more favourably preserved examples
figured in Plate VI, fig. 6 and Plate VII, fig. 1 are absolutely identical
with the largest.specimen (Plate VII, fig. b), but since this includes a
portion of the body-chamber, it is now taken as the holotype, not-
withstanding its fragmentary preservation. The proportions of the three

specimens are:—
Diameter Whorl-height Thickness = Umbilicus

in mm /s %l e
Holotype (Plate VII, fig. ). 70 60 63 15
No. 391 (Plate VII, fig. 1) .. 58 50 66(?) 20
No. 392 (Plate VI, fig. 6) .. 60 50 70 23

Since the holotype, at 66 mm, also shows a thickness of 70 ¢/, of
the diameter, it is clear that the differences in the table are of no import,
the second specimen also being crushed obliquely which accounts for
the ribs appearing unusually rigid or even rursiradiate in the photograph
(Plate VII, fig. 1). In the holotype, the bi- and trifurcating ribs are
distinctly flexicostate, with the primaries crescent-shaped, as in /ndo-
cephalites chrysoolithicus (Waagen)') and the secondaries slightly curved
back. But the lateral ribbing at a diameter corresponding to that of
the smaller example (Plate VII, fig. 1) is not preserved in the holotype.
On its body-chamber which begins apparently at the upper end of the
cavity (filled with crystalline calcite) visible in Plate VII, fig. 5, the
primary ribs are more thickened and slightly farther apart, so that
the lateral aspect then is somewhat intermediate between that of Spkaero-
ceras extremum, Tornquist?), and Stephanoceras submicrostoma, Gottsche?),
the latter of which, moreover, shows a somewhat similar if more con-

1) See Pal. Indica, N. 8. vol. IX, Mem. No. 2, pt. 3, 1928, pl. xx1, fig. 6a.

3) “Der Dogger am Espinazito Pass &c.”. Palaeont. Abhand. N. 8. vol. 1V,
1898, p. 179, pl. xax (vi), fig. 5.

3) “Uber Jurassische Versteinerungen aus der Argentinischen Cordillere”, in
Beitrige z. Geol. & Paleont. d. Argentin. Republik. I1, Pal.; pt. m, Paleontogra-
phica, Suppl. 111, Lief. 11, Heft. 2, 1878, p. 15, pl. 1, fig. 3.
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spicuous narrowing of the outer whorl. The comparison to these two
species, however, is misleading, for the inner whorls of these two, forms
(Eurycephalites and Emileia respectively) are very different. In the
present species, at about 33 mm diameter, the umbilicus is comparatively
open and the ribbing is coarse, the general aspect then being that of
the young of C. inversus (Plate V, fig. 2a). The anterior part of the body-
chamber is unknown but was probably slowly contracting as in other
Cranocephalites, not rapidly, as in Bullatimorphites, or as might be
inferred from the above measurements. The suture-line is indistinctly
visible in the example figured in Plate VI, fig. 6, which has the lateral
aspect of a worn Kamptokephalites herveyi (J. Sowerby)!) rather than
of an Indocephalites, on account of its stronger ribbing.

Whereas in addition to the two figured examples there are at least
two more (Nos. 394—95) that may be justifiably attached to the species
represented by the unique holotype, others are more crushed and there-
fore still less easy to identify. In one (No. 393) the remains of the smooth
and rounded umbilical wall of the body-chamber (attached to the inner
whorls, septate to about 66 mm diameter) suggest a transition to C. vul-
garis, but in this species the inner whorls are much more delicately ribbed.

Horizon and Localities:— Nodular Ironstone (vi), hills east of
Antarctic Harbour, holotype and one doubtful fragment; pompeckji
horizon, Mt. Hjernefjeld, locality 2b, 740 m, 6 examples.

. 9. Cranocephalites sp. nov.
(Plate VII, figs. 3a, b).

This is another form that although very incompletely known may
yet be separately discussed since it obviously differs from the other
species of Cranocephalites here described, not only in its more sphaero-
ceratid shape, with very small umbilicus, but in its swollen primaries
and fine secondary ribs. The dimensions of the figured specimen and a
smaller doubtful example are the following:—

‘Diameter Whorl-height' Thickness  Umbilicus

in mm %o % *lo

Plate VII, fig. 3.......... 56 50 66 11
— — e, (at) 45 52 68 12

No. 38b (45 mm)......... (at) 32 50 66 14

Since the larger example is still septate and since the inner whorls
are not strikingly different from those of the other species from Ant-
arctic Harbour, the lateral aspect at over 50 mm diameter is taken as

1) Mineral Conchology, vol. II, 1818, p. 2156, pl. cxcv.
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typical of the species. It is seen, there, that the thickened primary ribs
(continued in a sharp extension down to the umbilical suture) may give
rise at the middle of the side to three or four, fine secondaries, slightly
inclined forward and continuous across the widely arched periphery.
This is the ornamentation characteristic of the Bajocian Emileia, except
that in this genus the primaries are shorter and the secondaries still
finer. The whorl-section is depressed, almost semi-lunar, with high and
rounded umbilical slope. The suture-line is not distinctly shown but in
the smaller example can be seen to consist of three saddles as in other
Cranocephalites of which only the external and first lateral saddles are
outside the umbilical slope. The bifid second lateral (really first auxiliary)
saddle and the remaining small elements seem to be comparable to their
equivalents in C. maculatus (Plate 11, fig. 3a).

Horizon and Locality:— Nodular Ironstone (vi), Hills east of
Antarctic Harbour, 3 examples.

10. Cranocephalites furcatus, sp. nov.
{Plate VI, figs. 1; 2a,b). ,

There are about a dozen fragmentary examples of this species but
they show considerable variation so that it is again necessary to base
the description only on the holotype (Plate VI, fig. 1) although this,
itself, is rather incomplete. The dimensions and those of a variety are:—

Diameter Whorl-height Thickness Umbilicus

in mm o % e
Plate VI, fig. 1 (holotype).... 88 42 (?) 23
—  fig. 2 (var. pygmaeus) 66 40 35(?) 27(?)

The outer whorl of the holotype is all body-chamber (so far as it is
preserved) and since its posterior part is crushed and the anterior end
worn away on the side not figured, it is impossible to determine the
whorl-thickness. But in most of the fragments the height is greater than
the thickness, as in the var. pygmaeus, while in only one or two deformed
examples height and thickness are approximately equal. The rounded
and smooth umbilical wall is comparatively high. The characteristic
feature of the present species is the ornamentation, consisting of bifur-
cating flexicostae, with an occasional secondary rib intercalated, and
in the coarseness of this biplicate ribbing already on the inner whorls.
There are about 20 thickened primaries to the whorl, crescentic as in
C. inversus, and with secondary branches slightly prorsiradiate. On the
periphery of the holotype the ribs are somewhat weakened but in some
of the fragments they are almost as strong on the venter as on the side.
The var. pygmaeus, with a still larger umbilicus, is characterised by its
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daries are feebler and very strongly projected, especially near the aper-
ture. The periphery is smooth, also the high and steep umbilical wall.
Unfortunately the cast consists entirely of sandstone matrix so that
the dorsal area cannot be exposed. The restored whorl-section, (fig. 4¢),
is based on the reconstruction. There is also, of course, no trace of the
suture-line.

The resemblance of the present species to Sphaeroceras extremum
Tornquist?) has already been stated to be purely superficial. C. inversus,
on the other hand, differs merely in whorl-shape so that the generic
reference is scarcely doubtful, in spite of the fragmentary condition of
this unique form.

Horizon and Locality:— Ammonite horizon, 370 m, Cathedral
Mountain, 1 example.

Genus ARCTOCEPHALITES, Spath.

1928. Revision of the Jurassic Cephalopod Fauna of Kachh (Cutch).
Pal. Indica, N.S. vol. 1x, No. 2, pt. 3, p. 174

This genus was proposed for a boreal group of Macrocephalitids
of which A. arcticus (= ‘Amm. ishmuae, var. arcticus’, Newton, in Newton
and Teall)?) was selected as the genotype. The example in the British
Museum (No. C. 7249), cited as representing Newton’s species (the holo-
type not being available), is now figured to illustrate the characteristic
change from sharp to blunt ribbing, involute whorl-shape, smooth outer
volution at a comparatively small diameter, and deeply divided and
interlocking suture-lines. These were stated to be simplified in some
species, e.g. the discoidal A. pompeckji, Madsen sp., but this is now
scparated generically (see under Cranocephalites, p. 14). It will be
seen that Newton’s type-figure was not unsuccessful, and at least one
of Whitfield’s?) illustrations also clearly represents the same form, even
in the narrowest interpretation.

It may now be added to the generic diagnosis that after the smooth
body-chamber stage there may be a return to strongly prorsiradiate
costation, but only quite near the mouth-border. This may modify the
final constriction, which in its typical form was already figured by
Whiteaves!). In a similar fragment with constricted mouth-border

1) Loec. cit. {Dogger v. Espinazito), 1898, p. 47, pl. vi, figs. 5—6.

) “Notes on a Collection of Rocks and Fossils from Franz Josef Land, made
by the Jackson-Harmsworth Expedition during 1894—1896.” Quart. Joi rn. Geol.
Soc., vel. L1, 1897, p. 500, pl. xu, figs. 1, 1a only.

3) “Notes on some Jurassic Fossils from Franz Josef Land, brought by a Mem-
ber of the Ziegler Exploring Expedition.” Bull. Amer. Mus. Nat. Hist., vol. xxun,
1906, p. 131, pl. xvin, fig. 2.

4) Ibdd., fig. 1.
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before me from the Windy Gully Shoulder at Cape Flora (B.M. no. C.
7251b) the impressed dorsal area shows that a whole whorl previously
the ribbing had almost disappeared. This example, therefore, probably
belongs to the “smooth variety”, i.e. A. koettlitzi (Pompeckj)!) and my
interpretation of this species is based on another such example (No. C.
7253) from the same locality. On account of the occurrence of similar
constricted peristomes in other Macrocephalitids, however, and the
great variability of these large body-chamber fragments, they are dif-
ficult to classify with precision, especially if they come from unknown
beds. In the genus Arcticoceras described below, there is corresponding
variability.

Excentrumbilication is scarcely apparent in the arcticus group and
this is one reason why | am now separating from it the pompeckji group,
although the inner whorls are very similar, both having the sharp rib-
bing, laminate or merely raised, of “Miccocephalites” and “Metacepha-
lites’’, Buckman?). Such nuclei of Macrocephalitids are again almost
impossible to identify. These two genera therefore cannot stand. Even
the well-preserved Macrocephalites ishmae (non Keyserling) figured by
Salfeld and Frebold?) from Novaya Zemlya, which shows already great
resemblance to immature Dolikephalites of the typicus group is not adult
enough to be definitely classified, although it certainly is not an Arcti-
coceras, like Keyserling’s species.

Likewise the finely-ribbed Franz Josef Land form (A. ellipticus
sp. nov.) represented in Plate XIII, figs. 6a, b superficially resembles
certain immature Pleurocephalites, recognised by the delicate costation
of their inner whorls, while Newton’s ‘inflated variety’, with coarser
more triplicate ribbing (now renamed A. pilaeformis nom. nov.) was
‘wrongly identified by Pompeck) with ‘Macrocephalites’ pila, Nikitin. The
vesemblance of other examples to Kamptokephalites and Indocephalites
18 mentioned repeatedly in the descriptions below, but with the excep-
tion of the fragment figured in Plate XI, figs. 7a, b, the similarity ends
at an early stage.

‘Macrocephalites’ cadoceroides, Burckhardt!). which was also com-
pared to A. pilaeformis and which shows some resemblance to the earlier

. 1) “Jurassic Fauna of Cape Flora, Franz Josef Land”. Norweg. N. Polar Exp.
1893—96. Scient. Res. 11, 1899, p. 70, pl. 11, figs. 12a—c = ‘smooth variety of
A. arcticus’ in Newton (loc. cit., pl. xv, fig. 3). Buckman (loc. cit., 1929, p. 11) found
differences but overlooked the fact that, as Pompeckj had pointed out, the sectinn
is'not in the plane of the greatest diameter.

3) Lge. cit. (1929), pls. 1—iu.

-3) Jura- und Kreidefossilien von Nowaya Zemlya. Rep. Scient. Res. Norweg.
Exp. Nowaya Zemlya, 1921, No. 23; 1924, p. 4, pl. 1, fig. 1.

4) “Cefalopodos del Jurasico Medio de Oaxaca y Guerrero'. Inst. Geol. Mexico,
Bol. No. 47, 1927, p. 29, pl. x1v, figs. 1—7.

87 3
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whorls of A. sphaericus, described below, is probably a Pleurocephalites
of the polyptychus-group.

1. Arctocephalites greenlandicus, sp. nov.
(Plate IX, figs. 1a,b; PL X, fig. 1).

Although represented by only a single example with crushed inner
whorls, this species must be kept distinct from A. arcticus (Newton),
for apart from the fact that it almost certainly represents a far more
compressed form, it differs also in its slightly stronger and more pro-
longed costate stage and the shape of the mouth-border. The dimensions
at two different sizes are:—

Diameter Height Thickness Umbilicus
in mm % ' °le
130 49 30 14
g0 52 (" 9

These show that the body-chamber (three-quarters of a whorl in
length) contracts slightly towards the aperture; and the smooth and
comparatively high umbilical slope of this contracting outer whorl is
well shown on the (unfigured) half, removed from the side represented
in Plate IX, in order to expose the inner whorls. These are costate to
a diameter of 90 mm, but whereas in the straightness of the ribbing
and the (irregular) bifurcation there is close resemblance to the typical
A. arcticus, the primary ribs remain distinct, instead of disappearing
first. In the restored outline-section (Plate 1X, fig. 1b) the inner whorl
may be shown as too compressed, and the umbilical slope of the outer
whorl may have been higher; yet the thickness of the body-chamber
is probably correctly represented. The peripheral view near the aperture
resembles that of Arcticoceras kochi, figured in Plate XIII, fig. b, but
the folds show only a very slight sinus forward.

After the costate air-chambers there is an almost completely smooth
stage, comprising half a whorl of body-chamber; but the extremely
faint concave striae of growth, that may be seen in two or three places
on this smooth portion, are later bundled into about nine coarse folds.
These are not symmetrical on the two sides and while there is only one
distinct constriction on one side (between the second and third folds)
on the side here figured there are three constrictions of which the one
between the fourth and fifth folds is the most distinct. Both folds and
constrictions die away on the inner whorl-side and the umbilical slope
is smooth. The peristome, unfortunately, is damaged, but what remains
of*the ventral lappet at the end is turned down. The suture-line is visible
on the flattened inner whorl, but on account of the preservation (in a
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coarse sandstone) too indistinct for delineation. The lobes are trifid
but wider than in A. arcticus (Plate 111, fig. 7); the general aspect and
the complication are about the same.

Compared with the adult example of A. arcticus figured by Whit-
eaves?), the difference in the final portion is striking; for the deep con-
stricfion that precedes the flared peristome in Newton’s species continues
down to the umbilical wall and is far more projected peripherally.
Arcticoceras ishmae, as figured by Sokolov?), has a more comparable
final portion but its inner whorls have different ribbing.

The largest of the three examples of Macrocephalites ishmae (non
Keyserling) figured by Madsen?) shows some resemblance to the present
formy but is an Arcticoceras. The other two fragments (figs. 8—9) are
more doubtful; the last could even be a portion of a Cadoceras of the
freboldi group. It is only fair to add that in his interpretation of Keyser-
ling’s species, Madsen followed previous authors and was misled by the
poor figures of the Petchora type and the smaller examples figured by
Eichwald*). On the other hand, as mentioned on p. 53, some of Madsen’s
specimens probably belong to Arcticoceras kochi, known to occur at
Vardekloft.

Horizon and Locality:— Cathedral Mountain, with numerous
Cranocephalites, but in a different matrix and probably from a higher-
horizon. (1 example).

2. Arctocephalites nudus, sp. nov.

(Plate 1X, figs. 3a, b; Pl. X1, figs. 1a, b, 7a, b; PL. X11I, figs. 4a, b; Pl. XV, figs. 2a,b).

This species appears to be as closely related to A. koettlitzi as the
form last described is to A. arcticus, but it is now separated specifically
from the Franz Josef Land form, on account of the differences in the
inner whorls and the primary ribs. These, as in all the forms from
Mt. Hjernefj®ld, are more distinctly bundled and therefore more pro-
minent than in the Franz Josef Land examples in which the ribs (rather
coarse in the young) tend to persist on the outer whorl-side, after the
umbilical slope has become smooth. As holotype may be taken the
example figured in Plate XI, fig. 1; for although it does not well show
the earlier whorls, it retains the complete body-chamber with the mouth-
border. Its dimensions and those of four other examples are:—

1) Loc. cit. (1906),'pl. xvim, fig. 1.

1) “Zur Ammoniten Fauna des Petschoraschen Jura”. Meém. Com. Geol. N. S,
livr. 76, 1912, pl.1, fig. 1.

3) Loc. cit. (1904), pl. vin, fig. 7.

9) Geognostisch-Pal®ontologische Bemerkungen iiber die Halbinsel Mangischlak
und die Aleutischen Inseln®. St. Petersburg, 1871, p. 146, pl. vin, figs. 4—5, pl.1x,
fig. b, pl. x, figs. 3—17.

3‘
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Diameter Whorl-height Thickness Umbilicus

in mm s %% o
Holotype (Pl XI, fig. 1)....... (at)68 52 59 10
var. magna (Pl. XII, fig. 4)....(at)67 54 60 12
No. 382 (var. magna) ......... 81 52 b6 11
No. 383 (var. magna) ......... 99 .. 53
No. 384 (coarsely-ribbed variety) 73 .. 50

The finely-ribbed inner whorls figured in Plate IX, figs. 3a, b, were
broken out of a typical example with a smooth body-chamber, like the
holotype, so that other immature specimens (e. g. Plate XV, figs. 2a, b)
may definitely be referred to the present species. Compared with the
similar immature Macrocephalites ishmae (non Keyserling) figured by
Salfeld and Frebold!) the present species is distinguished by its longer
secondary ribs, sharper primaries and a more cadoceratid whorl-shape.
In young Dolikephalites typicus from the Yorkshire Cornbrash (e:.g.
Blake’s originals in the British Museum) the ribbing again is like that
of the Novaya Zemlya form, but, as already mentioned, in those imma-
ture Arctocephalites that were figured by Buckman as ‘Miccocephalites’
and ‘ Metacephalites’, similar sharp costation is found, the primaries, at the
point of greatest whorl-thickness especially forming prominent, sharp,
edges. ‘ Miccocephalites’ concinnus, Buckman, in fact, seems to differ from
the young of the present species merely in compression. Later, the rib-
bundles become more rounded and in at least one example (Plate XI,
figs. 7a, b), referred to the var. magna, but crushed obliquely, there is
a superficial resemblance to Emileia. This type of ribbing seems different
from that of A. arcticus; but in an example of A. pilaeformis from
Franz Josef Land (B. M. No. C. 7251) the ribbing is similar and differs
only on account of difference of whorl-shape, i.e. the configuration of
the high umbilical slope. In the more typical examples, however, the
primary ribs are only slightly more prominent than in A. arcticus and
differ chiefly in being trifid more often than bifid. On the other hand,
these primaries may persist, as obscure folds, after the peripheral ribs
have disappeared, but there may be an occasional indistinct constriction
or a faint bulge (as in Ptychophylloceras) on the smooth body-chamber.
The mouth-border, in the holotype, is preceded by a very oblique and
deep furrow, far more conspicious than that figured by G. Boehm?) for
Macrocephalites keeuwensis, but with a similar lip. There is a muscle-scar

1) Loc. cit. (Rep. Sci. Res. Norweg. Exped. Novaya Zemlya, 1921), 1924, pl. 1,
fig. 1.
%) Loc. cit. (Palaeontographica, Suppl. 1V) 1912, pls. xxxvii and xvu.
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on the figured side, comparable to that of the Mombasa Aspidoceras
recorded by Crick?).

Only the terminations of the three saddles of the last suture-line
are visible in the holotype and another example might almost be the
original of Stehn’s Macrocephalites rotundus (Tornquist) var. eurystoma?®),
since it has the last septal edge similarly weathered out and a com-
parable smooth body-chamber, with a constriction at the end. These
final suture-lines are always simplified (as in Plate 1V, fig. 8) but at
earlier stages the suture-line is fairly complex (see Plate XI, fig. 7b).

The example (No. 384) of the coarsely-ribbed variety, above listed,
is almost indistinguishable from the true A. arcticus, figured in Plate XI1I,
fig. 2, and they are separated merely because the inner whorls, in the
Franz Josef Land material before me, are also more distantly-ribbed.
The Spitsbergen examples, figured by Frebold?) are correspondingly
less comparable. His largest example and Pavlov’s®) Siberian “Macro-
cephalites ishmae, var. arcticus”, are probably closer to A. pilaeformis
than to the restricted A. arcticus; for both retain the primary ribbing
to a fairly large size. The other two examples figured by Frebold are
more doubtful; one (fig. 2) resembles the variety of Arcticoceras kochi
represented in Plate XV, fig. 5, but only at the posterior end; and judging
by the peripheral ribbing at the larger end, it is a form of Arctocephalites.
Frebold’s smallest example (fig. 1), by its smooth periphery, suggests
a transition between Arctocephalites and Cranocephalites. Frebold was
probably right in stating that his examples might not only belong to
different species but might be derived from different horizons.

Horizon and Localities:— Arctocephalites beds, Mt. Hjornefjeld,
loc. 2,760 m (23 examples, including doubtful fragments); loc. 1, 700 m
(3 examples).

3. Arctocephalites elegans, sp. nov.
(Plate X, figs. 4a, b).

This form is distinguished from the last by its compression and the
more delicate ribbing, with three secondaries to each primary, persisting
on the early part of the body-chamber. The dimensions of the holotypc
are:—

Diameter Whorl-height  Thickness Umbilicus
in mm ol 7N %,
8H 53 37 0

1) “On the Muscular Attachment of the Animal to its Shell in some Fossil
Cephalopoda {Ammonoidea)’”. Trans. Linn. Soc. London (2} vn, 4, 1898, p. 103,
pl. xix, figs. 6—7.

Y Loc. cit. (1924), pl. x1n, fig. 1.

% Loc. cit. (Mesozoikum in Spitzbergen), 1930, p. 71, pl. xx, figs. 1—3.

4) Loc. cit. (Result. scient. expéd. pol. Russe), 1914, pl. xviu, fig. 2.



The inner whorls are like those of A. nudus, but they are not shown
‘in the holotype, though they could be exposed in a slightly deforined
(crushed) paratype (No. 372). There are several examples apparently
intermediate between the present species and the other forms here
discussed, and it might be thought that they all have similar inner
whorls. In some of them, however, the early volutions are comparatively
evolute and strongly ribbed. Thus the specimen figured in Plate III,
fig. 4, is separated generically from the present species (see p. 23), although
- there is a considerable resemblance, whereas another small specimen
here figured (Plate VI, fig. 4) while it cannot be attached to any definite
species and while it appears to be rather different, may yet -e closely
allied to the present species.

At about 50 to 60 mm diameter, the tripartite ribbing is most
typically developed, but the primary ribs have become lengthened while
the secondaries are shorter, being only three-fifths of the length of
the whole rib, whereas in the young the secondaries are more than two-
thirds. This, however, is largely due to the umbilicus narrowing (from
18 9/, to 7°/,) with increase in size and to the gentle rounding of the
umbilical slope. The periphery is evenly arched, but the body-chamber
shows a wide and shallow constriction in the middle and a smaller (on
the ventral part only) just before the constricted peristome. The body-
chamber occupies about two-thirds of the outer whorl.

The suture-line cannot be distinctly seen in the holotype but in the
paratype already referred to it is as complex as that of the more inflated
example figured in Plate XI, fig. 7, or in A. ellipticus (Plate XI1II, fig. 6).
The latter is very close to the form here described also in the ribbing,
but it has a relatively broader and more flattened periphery and pre-
sumably the more globose inner whorls of the other Franz Josef Land
species. There is also resemblance, in the ribbed stage, to various other
Macrocephalitids, e.g. Nothocephalites semilaevis, Waagen?) sp., but the
resemblance is found to be superficial when actual specimens are com-
pared, the combination of characters never being the same. In an example
transitional to A. nudus, however, the likeness to Burckhardt’s?) Macro-
cephalites andinus is striking although the suture-lines are very different
in the two stocks.

Horizon and Locality:— Arctocephalites beds, Mt. Hjernefj=ld,
loc. 2,760 m (3 examples).

') Jurassic Fauna of Kutch. I. Cephalopoda. Mem. Geol. Surv. India, Pal.
Indica, ser.1x, no1, 1875, p. 119, pl. xxviu, fig. 8.

1) Beitrige zur Kenntniss der Jura- und Kreideformation etc., Palaeontogr.
vol. ), 1903, p. 33, pl. i, figs. 10—12.



VII Invertebrate Faunas of the Bathonian-Callovian Deposits of Jameson Land. 31

small size and the bifurcation of most of its ribs. In the most typical
example of this variety here figured, both the last septal edge and the
final constriction can be seen and the body-chamber occupies only about
half a whorl. In the holotype it is three-quarters of a whorl in length,
without the aperture, and in another example (No. 192) intermediate
between the type and the variety pygmaeus, the smooth lip of the peri-
stome is shown, bent downwards and with a wide constriction preceding
it, as in a specimen of Defonticeras before me (B.M. no. C. 35800).
The suture-line is not discernable in any of the examples.

There are transitions between this species and C. vulgaris (e.g.
No. 110) with merely a wider umbilicus than certain specimens attached
to the var. compressa of that species, also to C. inversus (e.g. 331) or
at least to some of the compressed specimens (44c) doubtfully referred
to that form.

Horizon and Localities:— Pompeckji horizon, Mt. Hjernefjald,
locality 2b, 740 m, 11 examples; locality 6, 740 m, 2 examples.

11. Cranocephalites subextremus, sp. nov.
(Plate 1X, figs. 5a-—c).

This species is represenied only by the body-chamber fragment
represented in Plate 1X, fig. 5, which may not seem sufficient for the
cregpion of a new name; but since this form is so obviously merely an
extreme development of the same stock that produced C. furcatus and
C. maculatus, with a more depressed whorl-section, it is possible to
reconstruct its earlier volutions. The contraction of the portion of body-
chamber that is preserved alone shows that the umbilicus opened out
on the last whorl, as in the other species here described, the whorl-
height decreasing from 30 mm to 27 while the diameter still increases.
Taking the diameter of the complete specimen to have been about
93 mm, the dimensions at the end would have been approximately:—

Whorl-height .. ..... ... ... .. ... i 30/, of the diameter
Whorl-thickness . . .................... ... ... 620, — —
Umbilicus ......... ... ... ... . 359, — .-

With regard to the thickness it may be mentioned that as the ventral
view (fig. 4b) shows, there is only a very slight decrease in thickness
of the body-chamber towards the constricted mouth-border, but the
rim of .thjs itself is somewhat flared, so that the maximum thickness
of the shell is at the extreme end. At a diameter of about 60 mm, i.e.
approximately at the end of the septate portion, the whorl-height was
probably about 50 °/, and the umbilicus only 15 ¢/, of the diameter.

The ribbing is essentially like that of the last species but the secon-
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4. Arctocephalites sp. ind.
(Plate VI, fig. 4).

The body-chamber fragment here figured is somewhat worn but
the ribbing seems unusually flexiradiate, as in Dolikephalites. This
specimen, however, would not have been separated from various frag-
ments of the other finely-ribbed and compressed species of Arctocepha-
lites here described, if it were not distinctly transitional to another
body-chamber example in the collection (Plate 111, fig. 4) which has a
comparatively small umbilicus and is itself connected by a passage form
with Cranocephalites gracilis (see p. 23). The ribbing is of the same
character as that of the young A. nudus figured in Plate IX, fig. 3,
but distinctly coarser at first, although becoming finer at the end. The
only species of Arctocephalites here named that has a similar wide um-
bilicus in the young is A. sphaericus, but its costation is still coarser
and the whorls are more inflated. In the example here discussed the
thickness is slightly less than the whorl-height.

Horizon and Locality:— Arctocephalites beds, Mt. Hjerneljeld,
locality 2, 760 m (1 example).

5. Arctocephalites ornatus, sp. nov.
{Plate VI1II, fig. 3; PL XI, fig. ).

The specimen figured in Plate VIII, fig. 3, is selected as type of
this form because on the side not figured the impression of parts of the
earlier whorls is retained, showing these to be as finely-ribbed as the
young A. nudus represented in Plate XV, fig. 2. Similarly fine ribbing
is shown in the dorsal area of a smaller paratype, already with half a
whorl of body-chamber, and this forms a transition to the more strongly
ribbed variety (var. pleurophorus) figured in Plate XI, fig. 5, in which
the dorsal area (at 60 mm diameter) shows the impress of a few strong
costae. The dimensions of these three specimens are:—

D?ameter ‘:::;;lt- Thickness Umbilicus
n mm 0/0 0l° ./0
Holotype (Plate VIII, fig. 3).... -~ 95 48 b4 17
Paratype (No.371)............ 67 50°? b4 16?2
var. pleurophorus (Plate X1, fig.5) 85 48 52 18

The thicknesses, in the case of the two figured examples, are based
on the reconstructed outlines, as shown; for since the opposite sides
are largely worn away, the specimens appear much thinner. The wide
ventral area, however, and the general whorl-shape agree with the



corresponding features in A. nudus. The distinctive character of the
present species is the persistance of comma-shaped primary ribs after
the secondaries have first weakened and then disappeared entirely, on
the earlier part of the body-chamber, also in the rejuvenescence of the
costation on the anterior part of the body-chamber. Since there is, at
the same time, more distinct excentrumbilication than in the other
species of Arctocephalites, the form here described may be considered
somewhat transitional to Cranocephalites.

The strongly inclined terminal furrow with its apertural lip is well
shown in the var. pleurophorus (Plate XI, fig. 5) but is incompletely
preserved in the holotype. This, on the other hand, shows a constriction,
three ribs away from the final furrow, and other irregularities; and
the costation of the small paratype is still more irregular, so that the
species must be interpreted rather comprehensively, so far as the material
now available is concerned. Another example (No. 370) might be con-
sidered a passage-form to A. nudus, having lost almost all ribbing
except the crescentic primaries on the first half of the body-chamber
which is all that remains. But the recrudescence of the ribbing after
the smooth stage shows this form to be more appropriately attached
to the present species. In the typical example, at the same diameter
(between 60 and 70 mm) the costation is comparable to that of the var.
magna of A. nudus (Plate X11, fig. 4a) but the paratype, at the same
size, is already renewing the original strength of its ribbing. These
irregularities, of course, make it impossible to refer every fragment in
the collection before me to its proper ‘species’, but when more perfect
material becomes available the various forms now included in the present
species can easily be separated.

The suture-line is not visible in any of the examples, but even in
its absence it is almost impossible to confuse this species with any other
described Macrocephalitid.

Horizon and Locality:— Arctocephalites beds, Mt. Hjornefjeld,
locality 2, 760 m (4 examples and one doubtful fragment).

6. Arctocephalites spRaericus, sp. nov.
(Plate VI, fig. 3; Pl. VIII, fig. 2; Pl. XVI, fig. 6; Pl. XVI1, fig. 1; Pl. XIX, fig. 4).
The holotype of this species (Plate XVII, figs. 1a, b) is poorly
preserved, but it has an almost complete body-chamber and there are
other smaller examples that allow of sufficient reconstruction of the
species to give it a new name. The dimensions are as follows:—
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Diameter Whorl-height Thickness Umbilicus

in mm /o %o /e
Holotype (Plate XVII, fig. 1) 120 48 65 20
Paratype (Plate XVI, fig. 5) 56 48 66 12
Compressed variety (No. 376) (at) 56 52(?) 60(?) 10(?)

The inner whorls of the holotype are scarcely recognisable but
apparently have coarse ribs and a comparatively open umbilicus. The
immature specimens, represented in Plate VI, fig. 3, and Plate VIII,
fig. 2, show this type of inner whorl even if they cannot definitely be
assigned to the present species. The still smaller fragment figured in
Plate XIX, figs. 4a, b, also shows a similar early biplicate stage with
sharp costae. In the larger fragment (Plate VI, fig. 3) and in the para-
type (Plate XV1, fig. 5) triplicate ribs have already appeared and the
ribbing at a later stage becomes blunt and less distinct. In the holotype,
at 80 to 90 mm diameter, the costation has all but disappeared and
only a few umbilical bulges remain. In the compressed variety, above
listed, differing merely in its less sphaeroidal whorl-shape, the de-
generation of the ribs is more distinctly shown, but unfortunately this
example retains only a portion of the body-chamber. This occupies
about two-thirds of the outer whorl in the holotype, but’the aperture
i8 not preserved.

An example (No. 329) which is somewhat intermediate in whorl-
shape between the holotype and the compressed variety above listed,
also shows a portion of the body-chamber (originally three-quarters of
the outer whorl in length) and it can be seen that this is almost exactly
like that of A. nudus, with a final, oblique, constriction. In the holotype
the accidental absence of the inner whorls on the figured side wrongly
suggests a very deep, cadoceratid umbilicus. The suture-line is not dis-
tinctly shown in any example.

The present form, at the stage represented by the paratype (Plate
XVI, fig. 5) is much like certain Kamptokephalites, e.g. K. hudlestoni,
Blake sp.!) or K. subpila, Spath?). The former is far less globose and
the latter has a more cadoceratid ambilical wall than the form here
described; and in complete examples, the differences are, of course,
considerable, the sharp ribbing persisting to the mouth-border in Kamp-
tokephalites.

Horizon and Locality:— Arctocephalites beds, Mt. Hjornefjeld,
loc. 2,760 m (13 examples including doubtful fragments).

1) Fauna of the Cornbrash: Mon. Pal. Soc. 1905, p. 47, pl. v, fig. 3.
) Loc. cit. (Kachh, 3), 1928, p. 173.
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7. Arctocephalites sp. nov.
(Plate 1V, figs. 7a--c; PL. VII, fig. 7; Pl XVI, figs. la, b).

This species is distinct enough from the similarly sphaeroconic
A. sphaericus to be given a separate name, yet I hesitate to increase
the number of forms from the Hjernefjeld assemblage since all the
specimens available are incomplete. The (slightly crushed) example figured
in Plate XVI hos the following dimensions:—

Diameter inmm ......... ...t 71
Whorl-height (in ¢/, of diameter) .............. n0
Thickness (in ¢/, of diameter) ................ . 66
Umbilicus (in ¢/, of diameter)................. 14

In the side-view (fig. La) part of the outer whorl has been removed
to show the earlier volution. In the peripheral view (1b) the missing
piece is added, showing the sphaeroidal shape of the shell, with its
extremely depressed whorls. The high and steep umbilical wall is well
rounded and the edge is not abrupt, as it is in Cadoceras. The example
is entirely septate and the umbilicus remains small. The distinctive
feature, again, is the costation which is unusually sharp and lamellar
on the test, the internal cast having much lower and more rounded
ribs. The decline of the costation towards the end of the specimen,
seen in the figure, is only apparent, and due to the presence of (irmly
adhering matrix, in between the prominent ribs. These are bi- and tri-
furcating and in the young do not differ from those of the more compressed
A. nudus. The ribs are radial across the periphery at about 45—50 mm
diameter, but later the peripheral sinus forward, seen on the earliest
whorls of a second specimen (Plate 1V, figs. 7a—b), is more developed.
The ribbing, thus, altogether shows a remarkable resemblance to that
of Indocephalites. The suture-line is only indistinctly visible in the larger
specimen, but is clearly shown on the inner whorls. It is then charac-
terised by its deep external lobe (Plate 1V, lig. 7¢).

An example (No. 364) that may be discussed here difTers from the
figured specimen in having still finer ribbing, comparable to the trifid
costation of A. elegans, but persisting to a larger diameter (72 mm)
and comprising half a whorl of body-chamber. While this example thus
represents a passage-form between the two species, its inflated whorl-
shape brings it closer to the form here discussed. A fragment (No. 367)
of probably a similar finely-ribbed species shows septal surfaces (PlateVII,
fig. 7) that may be compared with those of typical Macrocephalitids
figured by Quenstedt'); but the vertical umbilical wall has almost

Y Ammoniten des Sehwiibischen Jura, vol. 11, 1887, pl. Lxxvi.
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Cadoceras-like ribs (although with a rounded edge), as in (the far more
distantly-ribbed) Indocephalites diadematus (Waagen)!), which itself,
had been included in Cadoceras. The innermost whorls are more evolute
than the next three volutions and the umbilical cast (Plate V11, fig. 7b)
is much like that of an involute Cadoceras of the orbis group (see p. 61).

Another example (No. 365) with only the beginning of the body-
chamber at 70 mm diameter, is slightly less inflated than the larger
figured specimen, but also costate throughout. It may be considered
a passage-form to the more compressed varieties of A. sphaericus, re-
corded on p. 41, or to the var. magna of A. nudus (Plate XI1, fig. 4),
but it differs considerably from the former species in the fineness of its
ribbing and from the latter in retaining the ribbing on at least part of
the body-chamber.

Horizon and Locality:— Arctoceplalites beds, Mt. Hjerneljald,
locality 2, 760 m (5 examples).

8. Arctocephalites (?) platynotus, sp. nov.
{Plate XI, figs. Ga, b).

Although this form is represented only by a body-chamber fragment,
it is worthy of being given a new name; for it is not only clearly dif-
ferent from any described species, but shows the last septal edge at
one end and part of the peristome at the other. It thus differs from the
associated Arctocephalites in the extreme shortness of the body-chamber
as well as in retaining the costation unimpaired. The dimensions cannot
be accurately determined but at a diameter of about 75 mm, the whorl-
thickness must have been at least 87 ¢/, and probably more at the flared
peristome. The height, however, decreased from about 53 ¢/, to 44 9/,
near the aperture, so that the originally small umbilicus opened out
at the end. There is no trace of the earlier whorls visible in the micaceous
sandstone matrix and the last suture-line only shows the indistinct
terminations of the two external saddles and of one lateral saddle.

The ribbing is radial; the blunt primaries pass over the rounded
umbilical slope with a slight curve forward, but the two or three secon-
daries are almost rursiradiate and the strong inclination forward shown
in the figure (6a) is due to the photograph not being taken at right
angles to the plane of coiling. This is important; for comparing the present
form with its nearest ally, Sphaeroceras extremum, Tornquist?), it is seen
at once that there is no essential difference in the ribbing, even if the
Andine form is drawn with distinctly rursiradiate secondaries. The

1) See Spath: Revision of the Jurassic Cephalopod Fauna of Kachh. loc. eit.,
pt. 3, 1928, p. 188, pl. xxi1, fig. 7.
%) Loc. cit. (Dogger v. Espinazito), 1898, p. 47, pl. vi figs. b—=,
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blunter primaries in the present species and the greater length of the
secondaries are merely specific differences, but the proportions of Torn-
quist’s holotype (79—.57—.96—.08) are also different. Since this author
does not mention the length of the body-chamber in his larger example
(which may be complete, judging by the smoothness at the end) and
since the inner whorls of the present form are unknown, the comparison
cannot be carried any further for the present.

Horizon and Locality:— Arctocephalites beds, Mt. Hjernefjald,
locality 2, 760 m (1 example).

Genus XENOCEPHALITES, Spath, 1928.

Xenocephalites borealis, sp. nov.
(Plate X1V, figs. 4a—d).
The unique example here figured has the following dimensions:—

Diameter................. 24 mm

Whorl-height . ............ 50 ¢/, of the diameter.
Thickness ................ 670/, — —
Umbilicus ................ 100, — —

It is merely the internal cast of the septate nucleus of a larger form,
but its ribbing is 8o different from that of any other Greenland species
here described that it undoubtably represents a distinct form. The ribs
are characterised by a distinct backward curve on the rounded umbilical
wall and again near the periphery, but a pronounced inclination forward
on the inner whorl-side, also by their extreme thickening towards the
venter. At the same time there is a distinct flattening of the tops of the
ventral ribs and this flattened surface slopes gently towards the back,
so that the forward face of the ribs is higher than the backward, giving
the ribbing a curious, scaly, appearence. This can be seen in fig. 4b
on the last rib but one. On the earlier half of the outer whorl the ribs
bifurcate, still below the middle of the side and yet unusually high up,
compared with the forms of Cranocephalites and. Arctocephalites, here
described. Later the secondaries are merely intercalated and towards
the end all the ribs show a slight ventral sinus forward. This causes a
biconcavity of the ribs between the umbilical suture and the siphonal
line, but the outer concavity is less marked than the inner. The whorl-
section is greatly depressed, with a wide ventral area, but it is regularly
rounded, laterally as well as ventrally.

The suture-line (fig. 4d) is simple at first (12 mm diameter) but
seems to become more complicated later, with the termination of the
first lateral lobe well below the level of the external lobe, not above,
as in the earlier stages. The trifid second lateral lobe also is much deeper
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and more individualised at the end, and the succeeding bifid saddle
(already the first auxiliary) is in the region of the greatest whorl-thick-
ness.

The only species with which the new Greenland form can be corp-
pared is X. neuguensis (Stehn)') showing similar ribbing, but apparently
stronger primaries. Since this form, however, has its body-chamber
almost complete, whereas the species here described consists only of
septate inner whorls, comparison is not easy. The opening out of the
umbilicus in the Andine species and the differences in the dimensions
are due to the difference in size, but the alternation of the ribs is identical.
‘Macrocephalites’ nikitini, Burckhardt?), if correctly interpreted by its
author, is not closely related.

The small ammonite fragment collected by Nordenskjeld at his
fossil locality I and recorded (but not determined) by Madsen3) shows
some resemblance to the present species, also to X. neuquensis, in the
smooth collar-band terminating the body-chamber (at 26 mm diameter).
The presence of this body-chamber may account for the decrease in
thickness and the open umbilicus, compared with X. borealis, but the
periphery is almost smooth on the earlier part of the body-chamber
(which occupied about three-quarters of the final whorl). There is no
species of Cranocephalites that shows rejuvenesence of the ribbing near
the peristome to such an extent, even if it only affected the last three
or {our ribs. Moreover, the slight peripheral sinus in these ribs is directed
backward, not forward, as in X. borealis. On the other hand, the small
example collected by Nordenskjold has a similarly prolonged, smooth,
early stage and the ribs of its septate whorls (visible to 13 mm diameter)
-are equally blunt (striated on the test, as in the entirely unrelated
Epicephalites epigonus, Burckhardt sp.*)) but finer and more closely
spaced than those of X. borealis. Being too incomplete, this probable
second species of Xenocephalites from East Greenland unfortunately
cannot be definitely identified and the suture-line also could not be
developed.

Horizon and Locality:— Mt. Hjernefjzld, loose, with one
example of Cranocephalites pompeckji. (Holotype specimen).

1) Beitrige zur Kenntnis des Bathonien und Callovien in Siidamerika™. In
Steinmann: Beitr. z. Geol. & Pal. v. S. Am. XXV, N. Jb. f. Min. &c. Beil. Bd. xuix,
1923, p. 86, pl. 1, fig. 3 (1924).

1) “Cefalopodos del Jurasico Medio de Oaxaca y Guerrero™. Inst. Geol. Mexico,
Bol. no. 47, 1927, p. 34, pl. xv1, figs. 4—9.

3} Loc. cit., 1909, p. 198.

4 “La Faune Jurassique de Mazapil.” Bol. Inst. Gieol. Mexico, No. 23, 1906,
p. 20, pl. 1, fig. 9 (last portion).



Genus PLEUROCEPHALITES, Buckman, 1922,

Pleurocephalites (?) sp. ind.
(Plate XIX, fig. b).

Although represented only by the cast of two air-chambers, some-
what crushed obliquely, this form must be discussed separately since
it indicates the presence of yet another group of Macrocephalites in the
Greenland Jurassic. The ribbing is fairly close, since there are six ribs
on the venter in a distance of 21 mm, and they are comparatively sharp,
especially the primary portions. These project most at the point of
greatest whorl-thickness, but pass over the high and rounded umbilical
wall. The angularity of the umbilical edge shown in the figure is not
natural, and there is no suggestion of a cadoceratid whorl-shape, despite
the extreme depression. The ribs were apparently bi- and trifurcating;
the primary portion is crescentic, the secondaries are radial. On the
dorsal area the costation is obliterated. The suture-line cannot be
distinctly seen.

While there is a general resemblance to Indocephalites diadematus
(Waagen), the more projecting primary ribs suggest a form still closer
to Cadoceras. 1 have previously pointed out that the Indian species has
nothing to do with C. sublaeve or C. ‘modiolaris’, as Waagen?) held, nor
can it be placed between C. elatmae and C. sublaeve, as Nikitin?) sug-
gested. In all these Cadocerates the secondary ribs have become reduced
or are entirely lost at a similar diameter.

In some of the Greenland species of Cadoceras on the other hand,
the costation persists to a large diameter, but there is either a sharp
umbilical rim, as in C. calyr, or blunt ribbing, as in C. crassum and C.
freboldi. On the whole, then, the reference of the fragment. to a Macro-
cephalitid rather than to a Cadoceratid seems justified, and the most
appropriate genus is Pleurocephalites, although some depressed Kamp-
tokephalites, like K. terebratus (Phillips)®) or K. herveyi (l. Sowerby)*)
could also produce a similar whorl-portion, if distorted. In the absence
of the earlier whorls and the body-chamber®), definite identification, of
courge, is impossible, but in Kamptokephalites the ribbing is rather

- — v

1) Loc. cit. (Jurassic Fauna of Kutch), 1875, p. 131.

1) Loc. cit. (Elatma, 1I), 1885, p. 56.

%) See Blake, loc. cit. (Fauna of the Cornbrash), 1905, pl. i, fig. 6 only; also
Spath, loc. cit. (Kachh Revision, 1) 1928, p. 172).

4) Mineral Conchology, vol. i1, p. 216, 1818, pl. cxcv.

%) The large Pleurocephalites that develop a smooth final stage, like P. polypty-
chus, Spath sp. (= Amm. tumidus, d'Orbigny, Pal. Francaise, Terr. Jurass. vol. I,

1846, pl. ctxxi), form the group for which 1 previously accepted Buckman’s name
Macrocephaliceras (1928, p. 174).
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coarser, at this stage, while in the true Macrocephalites it i8 finer, without
the strong and sharp primaries. Indocephalites which differs from Pleuro-
cephalites chiefly in retaining its ribbing to the end and in developing
from coarse to fine, instead of from very fine to coarse, and then to
smooth, is probably a less likely stock since Pleurocephalites of the pila
and krylowi group (see p. 72) have been found together with Arcti-
coceras ishmae also in the Petchora Basin. Since the whorl-shape, on
account of the crushing, is not original, detailed comparison with the
forms of this group is not necessary.

Horizon and Locality:— Arcticoceras beds, 546—570 m, Mt.
Mikael (1 example).

Family Cardioceratidae, Hyat, 1892, emend.
Sub-Family Cadoceratinae, Hyatt, 1900, emend.

The large number of genera established for members of the original
Cardioceratidae makes it advisable to split it up into the sub-families
Cadoceratinae and Cardioceratinae, the latter to include those post-
Quenstedioceras developments in which a cordate whorl-section and a
serrated keel are conspicuous at all stages. This excludes from Cardio-
ceratinae the genus Chamoussetia which is merely a keeled Cadoceratid,
but in the case of some transitional forms (e.g. Goliathiceras, Buckman
1919) reference to Cardioceratinae rather than Cadoceratinae becomes
arbitrary. The latter sub-family then is taken to include the following
genera:—

Cadoceras, Fischer, 1882,

Arcticoceras, Spath, 1924.

Paracadoceras, Crickmay, 1930.

Chamoussetia, R. Douvillé, 1911

Pseudocadoceras, Buckman, 1919.

Quenstedioceras, Hyatt, 1876 (synonyms:— Prorsiceras, Buckman, 1918,
Bourkelamberticeras, Buckman, 1920, Weissermeliceras, Buckman,
1920). :

8. 8. Longaeviceras, Buckman, 1919.

8. g. Vertumniceras, Buckman, 1918. :

8. g. Eboraciceras, Buckman, 1918, (synonyms:— Eichwaldiceras, Buck-
man, 1920, and Sutherlandiceras, Buckman, 1922).

8. g. Pavioviceras, Buckman, 1920.

The first three of these, occuring in East Greenland, are discussed
below in some detail. No member of the Cardioceratinae is represented
in the material before me, and another Cadoceratid offshoot, the Pachy-
ceratinae, is quite unknown from the boreal province.

Chamoussetia which also has not yet been found north of Yorkshire
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and Russia, is a well-defined and universally accepted group, charac-
teristic of the lower Cadoceras-bearing beds; the later genus Quen-
stedioceras similarly is not represented in the Greenland material before
me, but must be briefly reviewed, chiefly on account of the resemblance
between Longaeviceras and Arcticoceras on the one hand and between
Eboraciceras and Cadoceras on the other. Both Longaeviceras and Ebora-
ciceras, however, are connected with the other groups of Quenstedioceras
by so many transitions, that it is advisable to consider them merely
subgenera.

Concerning the name Quenstedioceras, it ought to be pointed out
that Nikitin’s description of 1884 settles the spelling. Moreover, as
Crickmay pointed out, Hyatt himself used the spelling Quenstedioceras
still in 1892 so that the original form must be retained, whether right
or wrong. The type is Q. leacki, not Q. lamberti, as Nikitin held, but
Sowerby’s view that. the former was possibly only a variety of the
latter might be endorsed even at the present day, the tendency to
inflation being perhaps not even a specific character. The coarseness
of the ribbing is scarcely more important, but Vertumniceras may per-
haps be retained for the strongly ribbed forms, just as Eboraciceras
can be used for the inflated forms that return to a cadoceratid outer
whorl. The resemblance of some of the Yorkshire forms to true Cado-
ceras is often most baffling.

The attainment of carination, again, is so variable a feature that
it can be used for systematic purposes only in a very general way. If
Quenstedioceras is derived from Cadoceras, and Cardioceras again from
Quenstedioceras, then there must be transitions between them. And since
the change did not take place in only a single line but in the general
course of development of all the varied groups (in the present case
the tendency was towards carination) there are so many possibilities
of a more or less successful attempt in one direction being combined
with more or less failure in others that almost every species could be
taken to represent a distinct lineage and be given a generic name.

Thus the pronouncement of Crickmay?!) that among the species
described by Reeside there were a dozen or 8o generic groups is merely
emulating the methods of the late S. S. Buckman. In Britain there is
a continuous succession, often of enormous numbers, of all the types of
Quenstedioceras and Cardioceras, from the Kellaways Clay to the Kimme-
ridge Clay, and a similar general overlapping of the genera in Russia
has been illustrated by Smorodine?®). It would be a hindrance instead

Y) Loc. cit. (Nat. Mus. Canada, Bull. 63), 1930, p. 56.

1) “Etude sur les relations génétiques des ammonites de la famille des Cardio-
ceratidés.” Bull. Ass. Réch. Sci., Fac. Sci., I'* Univ. Moscou. vol. 1, 1926,
pp. 97—114, pl. 1 '
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of a help to science to restrict these two genera to small groups within
them, as was done by Buckman, and to accept his new genera as of
equal rank, thus removing from Quenstedioceras and Cardioceras many
of the most typical species. The essential homogeneity of the family
Cardioceratidae is obvious although the genera are all polyphyletic.
For I agree with Smorodine that the different forms of Quenstedioceras
were derived independently from various species of Cadoceras, and the
different Cardiocerates again from various Quenstediocerates. The new
Greenland material here described enables us to trace the Cadoceratid
stock back at least two more stages, and to show that even Cadoceras
and Chamoussetia have a separate origin.

While Quenstedioceras (Eboraciceras) mologae and Q. rybinskianum
(Nikitin)?) still retain ancestral Cadoceras features, a member of yet
another Cadoceratid offshoot, i.e. the Pachyceratinae, has actually been
mistaken for C. sublaeve, the genotype of Cadoceras. This curious form is
Pachyceras jarryi (Eudes-Deslongchamps MS.) R. Douvillé?), first
described as Amm. (Stephanoceras) sublaevis by Damon?) in 1860 and
by Eudes-Deslongchamps?) in 1889, and named again (1913) by Buck-
man®’) who pointed out that even Pompeckj had failed to see that it
was not a Cadoceras. Such cases of resemblance are to be expected in
a homogeneous stock and the fact that Buckman’s own ‘Catacephalites’
now turned out to be a Cadoceras shows that our complex modern
nomenclature represents but little real advance. The inclusion of Bru-
guicre’s Amm. coronatus in the macrocephali instead of the coronarii,
hundred years ago, was a master stroke; the petty question as to whether
this species is to be referred to Cadoceras (Model), Pachyceras (Haug),
or Erymnoceras (Hyatt) matters most to those who place a fictitious
chronological value on these genera.

1} “Die Jura-Ablagerungen zwischen Rybinsk, Mologa und Myschkin an der
oberen Wolga.” Mém. Acad. Imp. Sci. St. Pétersh. (VII) 'vol. xxvin, No. 5, 1881,
p.- 50, pl.1, figs. 8—12.

3) “Etude sur les Cardioceratidés de Dives, Villers-sur-Mer, et quelques autres
gisements.” Mém. Soc. Géol. France, Paléont., vol. X1X, fasc. 2, 1912, p. 37,

3) “Handbook to the Geology of Weymouth and the Island of Portland.” London,
p. 28, fig. 14.

4 “Rapport sur les Fossiles Oxfordiens de la Collection Jarry.” Bull. Soc. Linn.
Normandie, vol. 11, 1889, p. 26.

5 “The ““Kelloway HRock™” of Scarborough”. Quarl. Journ. Geol. Soc.
vol. Lx1x, 1913, p. 163.



Genus ARCTICOCERAS, Spath, 1924!).

Genotype:— Amm. ishmae, Keyserling, in Keyserling and Krusen-
stern: “Wissenschaftliche Beobachtungen auf einer Reise in das Pet-
schora-Land im Jahre 1843.” St. Petersb. 1846, p. 331, pl. xx, figs.
8—10.

The genotype species has been misinterpreted by most authors,
including perhaps authorities like Pavlow?), so that | am now religuring
a typical small Petchora specimen (Plate XV, figs. 7a, b) to show the
characteristic sharp costation, the narrow venter and the small umbilicus,
without rim. A much larger Petchora specimen in the British Museum
(No. C. 6603) septate to the end (over 110 mm diameter) is still essen-
tially the same, the strongly projected ribs only just beginning to dis-
appear and bifurcating at about the middle of the side, but the primary
portion forming less of a prominent crest than it did before. This agrees
with the observations of Pompeckj?) and Sokolov*), the latter of whom
described the characters of the adult. I previously stated that this genus
was related to Pseudocadoceras, Buckman, but did not comprise Amm.
ishmae, var. arcticus, Newton, which is discussed above under Arcto-
cephalites. The reference of the genus Arcticoceras to the Cadoceratinae
in 1924 and again in 1928%) contrary to Lemoine®), may be held to be
open to objection, since in the adult it returns to a Macrocephalitid
stage, but this reference has now received impartial support by Rosen-
krantz’s first record of the East Greenland species here described as
“big Cardioceratids, closely related to the forms described by Reeside
under the name of Quenstedticeras? from Lower Oxfordian of North
America.”

The new forms now described seem to form an interesting group
of transitions between Arctocephalites on the one hand and Chamoussetia
on the other. Arcticoceras michaelis is the most Macrocephalitid of the
Greenland species but shows also resemblance to Cadoceras pseudishmae,
in spite of its rounded umbilical border. The strongly ornamented

1) “On the Blake Collection of Ammonites from Kachh, India”. Mem. Geol.
Survey, India, Pal. Indica, N. S., vol.1x, no. 1. 1924, p. 7.

%) “Cephalopoda etc.” in Result. Sci. Expéd. Polaire Russe 1900—03 sous la
direction du Baron E. Toll”. Mém. Acad. Imp. Sci. St. Pétersb. (VIH), vol. xxi,
no. 4 (Classe Phys.-Math.) 1914, p. 62. The figured example (Plate xvin. lig. 2) is
poor but does not show an Areticoceras periphery.

3) Loc. cit. (Cape Flora), 1899, p. 72

4 Loc. cit. (Petschorascher Jura), 1912, pp. 15 and 49.

*) Loc. cit. (Pal. Indica, N. 8. vol.1, no. 2, pt. ), 1928, p. 174.

) “Ammonites du Jurassique supéricur du cercle d’Analalava”. Paléont. de
Madagascar, vin. Ann. Pal. vol. v, 1910, p. 20.
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A. kochi is closer to the true A. ishmae; and its var. pseudolamberti is
very similar to an example figured as belonging to Chamoussetia stucken-
bergi (Lahusen)!). Yet the genus Chamoussetia, R. Douvillé?), is founded
on a Savoy species (Amm. chamusseti, d’Orbigny®) = Amm. lenticularis,
Phillips¢), non Young and Bird) and has not been recorded from the
Arctic Province. Moreover, there are species like Cadoceras hyperbolicum
(Simpson MS.) Leckenby sp. and an allied new form (B.M. No. 21006)
which connect the more acute Chamoussetia with Cadoceras subpatruum,
Nikitin, so that in spite of the resemblance to Arcticoceras in ribbing
and in suture line, Chamoussetia is not considered its immediate descen-
dent, but merely a development of the same parent stock.

In connection with the absence from the Arctic areas of this genus
Chamoussetia, it is interesting to record that in dissecting an English
example of C. chamusseti (B.M. no. 37500), I came upon two Placunopsis
valves attached to one side of the venter of the septate whorls (at about
80 mm diameter) and subsequently covered by the next outer whorl
which in the same radius (at about 140 mm diameter) included only
the beginning of the body-chamber®). This means that as in the case
of the ceratite, recorded by Philippi®), or the Lytoceras (with Discina)
figured by Dumortier?), the Placunopsis must have attached themselves
to the living ammonite and grown to a fair size before becoming scalcd
up by the further growth of the shell. 1 agree with Benecke?®) that in
the case of a form swimming in an upright position, the periphcral
attachment of a parasitic organism may not indicate a benthonic mode
of life. 1 may mention in this connection that keeled shells like Chamous-
setia have been considered to be well adapted for an activcly swimming
mode of life. Oxynote forms of Platylenticeras of the Valanginian with
similar shape but constantly asymmetrical suture-lines and the siphuncle

1) In Stuckenberg “Otchet geolog. etc.” Mat. Geol. Russia, St. Petersb. Imper.
Mineral. Soc. vol. vi, 1876, p. 116, pl. v. fig. 3 (not identical with C. chamusseti).

%) Loc. cit. (Cardiocératidés), 1912, p.19. The inclusion of Quenstedioceras
(Longaeviceras) funiferum, Phillips sp. 1829 (= Amm. galdrinus, d’Orbigny, 1846
= Amm. galdrynus, 1847) in Chamoussetia is nol here accepled.

3) Pal. Francaise, Terr. Jurass., vol.I, 1847, p. 437, pl. cLv. (The original
spelling must be adhered to, although the species was named after the Savoy geologist
Chamousset). -

9 Loc. cit. (Geology of Yorkshire}, vol.1, 1829, p. 142, pl. vi, fig. 25.

%) QOver half a whorl in length in large examples (176 mm diameter) but not
showing the peristome (with a ventral rostrum according to Nikitin).

9 “Uber cin intercssantes Vorkommen von Placunopsis ostracina. Schl sp.”
Zeitschr. Deutsch. Geol. Ges. vol. 11, 1899, Verhandl. p. 67.

) “Etudes paléontologiques sur les dépdts jurassiques du Bassin du Rhéne™.
IV. Lias supér., 1874, p. 217, pl. xu.vn, fig. 1.

% “Versteinerungen der Eisenerz-Formation von Deutsch-Lothringen und
Luxemburg”. Abhand. Geol. Spez. Karte v. Els.-Lothr. N, F. Heft V1, 1905, p. 5b0.

. 4
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always on one side, seem to me, however, to have been mainly benthonic
crawlers, even if capable of swimming well when necessity arose. The
rather coarse sandstone matrix of the Greenland forms here described
and the associated other invertebrates certainly indicate shallow water;
and | take all the Macrocephalitids and Cadoceratids to have had a
mode of life similar to that of the recent .Vautilus').

In the description of A. kochi below it is mentioned that the suture-
line of a young example resembles that of d’Orbigny’s “Amm. galdrinus”
(which is a synonym of Quenstedioceras (Longaeviceras) funiferum, Phil-
lips sp.)?) on account of the increased number of umbilical elements.
In fact even the external aspect of these Quenstediocerates is similar
to that of the more crushed examples of Arcticoceras, here described,
8o that their first record (in Rosenkrantz) as Quenstedioceras is easily
understood. The keeled inner whorls of Q. (Longaeviceras) funiferum,
however, are decisive, and as in the case of the less specialised, common
Q. (Longaeviceras) placenta (Simpson [Bean?] MS.) Leckenby sp.?)
(= Q. keyserlingi, Sokolov?)) 1 take it to be a development parallel
with the group of Cadoceras nikitini, Sokolov®), the inner whorls of which
foreshadow the keeled Quenstedioceras. For a new form of Longaeviceras
occurs already in the Kellaways Rock (B.M. no. C. 13029).

While Arecticoceras, thus, is not intimately connected with either
Cadoceras or Chamoussetia, not to mention Quenstedioceras, and while
the development is entirely different from that of Pseudocadoceras, the
genus is undoubtly closer to Arctocephalites. Apart from the constant
inclusion of A. arcticus, as a variety, in Arcticoceras ishmae and the
consequent reference to ‘Macrocephalites’, the involute whorl-shape,
ahsence of a definite umbilical rim, and the smooth final stage, are also
Macrocephalitid rather than Cadoceratid features. Here, again, then,
it is the appearence of compression and projected costation in the young
of Arctocephalites, foreshadowing the earliest Arcticoceras, that are taken

1) See Spath, Notes on Ammonites. Geol. Mag. vol. vvi, 1919, p. 32,

) See Pal. Francaise, Terr. Jurass. I, 1847, pl. cLvi, fig. 3; also R. Douvillé,
loc. cit. (Cardiocératidés), 1912, pl. 1 (1x), fig. 6, text-figs. 16—17, p. 22,

3) “On the Kellaways Rock of the Yorkshire Coast”. Quart. Journ. Geol. Soc.
vol. xv, 1859, p. 10, pl. u, fig. 1, refigured in Buckman: Type Ammonites, vol. III,
1920, pl. exuvit. A large Scarborough specimen (B, M. no.C. 1076) of over 140 mm
diameter (with nearly a whole whorl of body-chamber) returns to a rounded periphery
after the kecled stage, and in a Petersborough specimen (no. C. 19340) the rounding
begins before the end of the septate stage.

Y) “Zur Ammoniten-Fauna des Petschoraschen Jura”. Mém. Com. Géol.
St. Pétersb. N. 8. live, 76, 1912, p. 533, pl. v, fig. 2.

3) Ibid., p. 53, pl., figs. 3a—d.
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to afford the clue to the interpretation of the latter as an early Cado-
ceratid offshoot of the Macrocephalitid root-stock, independent of Cado-
ceras itself.
1. Arcticoceras kochi, sp. nov.

(Plate XII, fig. 1; Pl XIII, figs. 4—5; Pl XIV, figs. 1—8; Pl XV, figs. 1, 4—6).

None of the numerous examples and fragments is perfect enough
to serve as the sole basis of a new species, yet piecing together the
evidence of all, this form may be considered to be the most character-
istic and best known of the species of the Greenland Arcticoceras beds.
The measurements of some of the examples are as follows:—

Diameter Whorl-height Thickness Umbilicus

in mm /o s e

Holotype (Plate XV, fig.1)... 115 51 ? 15
Paratype 1 (Plate X11, fig. 1) . 105 48 42 17
—_ Il (Plate X1V, fig. 1). 160 50 (?) 10
No. 354 (suture-line, text-fig. 3) 132 49 (?) 10
Inner whorls (Plate XV, fig. 4). 5b 44 39 26

This species can be best described by calling it an extremely close
ally of A.ishmae, differing chiefly in greater inflation, more robust
ornamentation and a more decided forward sweep of the ribs. The
young is similar to the early whorls of Cadoceras, like C. stenolobum,
or of Pseudocadoceras, like P. nanseni, and comparatively evolute, the
width of the umbilicus amounting to as much as 27 ¢/, of the diameter
at about 40 mm, on an impression in one body-chamber (354). The
fine and close ribs are strongly inclined on the low and rounded umbilical
slope, hecome radial on the innermost portion of the lateral area, and
then at once strongly inclined forward towards the periphery. The sinus
on the perfectly rounded ventral area is pronounced at all stages.

The young example of which the measurements are given above
(Plate XV, fig. 4) was not found together with the larger examples, but
may be assumed to belong, if not to the same species, at least to a very
close ally. It is as yet essentially like A. ishmae at the same diameter.
The next stage is represented by the squeeze of the dorsal area of the
paratype | figured in Plate XII, fig. 1¢. The ventral costation then is
only slightly coarser than that of A. ishmae (Plate XV, fig. 7b), but
on the next outer whorl, i.e. at about 100 mm diameter, the ribbing
has become distinctly coarser and far more projected than in Keyser-
ling’s species.

The succeeding stage is not well shown in the holotype (Plate XV,
fig. 1), on account of defective preservation, bul the primary ribs rapidly
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disappear, the whorl-sides become smooth, and only the peripheral ribs
persist for a time. Later, i.e. on the body-chamber, the arched ventral
area also is quite smooth. The larger example figured in Plate XIII,
fig. 4 is crushed and the sharpness of the periphery is quite accidental;
its side view (Plate XIV, fig. 1) shows it to lose even the ventral ribbing
at an earlier stage than the holotype. But another fragment (Plate X111,
fig. 5) and body-chamber examples (Nos. 354, 358) show that the peri-
phery remained broadly arched to the end where there may be rejuve-

P

Text-fig. 3. (a) Arcticoceras kochi, sp. nov. External suture-line (composite) of an

example (No. 364) from Mt. Mikael (646—70 m), at a diameter of about 90 mm.

{b) Umbilical elements of young example figured in Plate XV, fig. 4 (enlarged X 2)

from same locality but at 600 m (L = lateral lobe, E = external lobe, i.e. siphonal

line. (c) Suture-line of the fragment (No. 340) of Articoceras sp. ind. from Varde-
kleft, referred to on p. 56.

nation of the ribbing. The final stage is rather irregular; there may be
a few coarse pleats or more numerous, but indistinct folds, or a prelimi-
nary constriction on a perfectly smooth, final portion. The deep con-
striction immediately preceding the peristome (with a long ventral
lappet) is strongly inclined forward and as in the case of the complete
example of A. ishmae figured by Sokolov?), the excentrumbilication is
very slight. In the large specimen of Macrocephalites aff. madagascariensis
from which was taken the suture-line figured in Text-fig. 1¢c, there is
a similar smooth body-chamber and a shallow constriction, but the
radial folds of the venter and the more pronounced uncoiling of the final

1) Lac. cit. (Petschorascher Jura), 1912, pl. 1, fig. 1 (reduced X '/,).
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portion give these Macrocephalites-body-chambers a distinctive ap-
pearence.

The suture-line (Text-fig. 3) could be exposed in an example of
160 mm diameter, with the mouth-border complete, and just over half
a whorl of body-chamber. The drawing, however, is composite, the
second lateral saddle and the umbilical elements having been added
from later septal edges than the rest. It differs from the suture-line of
A. ishmae, as figured by Sokolov!), in only small details, such as a more
narrowly-stemmed external saddle or a less deeply-cleft second lateral
saddle. In the young example figured in Plate XV, fig. 4 the elements
from the “second lateral’’ lobe down to the umbilical suture are shown
(Text-fig. 3b) and they suggest comparison with the suture-line of
d’Orbigny’s Amm. ‘galdrinus’ as mentioned in the generic discussion.

The more finely-ribbed (crushed) fragment figured in Plate XV,
fig. 5 connects the holotype of the present species with some densicostate
examples, three of which are now figured (Plate X1V, figs. 2, 3; Pl. XV,
fig. 6). T at first thought of giving these a separate name; for although
there are transitions, the extremes of the two forms could be kept
distinct. The preservation of most of the fragments, however, is so poor
that accurate description of the more densely ribbed form is impossible,
and it is now included in the present species merely as a variety (var.
pseudolamberti, nov.). The originals of Plate XIV, fig. 3 and PL XV,
figs. 5 and 6 are body-chamber fragments, but a transitional specimen
to the typical A. kochi (no. 361) has equally finely costate inner whorls.
JIn the case of a large, smooth example like that figured in Plate XIV,
fig. 1, where the ribbing of the earlier whorls is not seen, reference to
this var. pseudolamberti rather than to the type is suggested.

The Greenland ‘Macrocephalites’ ishmae figured by Madsen seem
to be only partly referable to the genus Arcticoceras. They have already
been referred to-under Arctocephalites greenlandicus (p. 35), but the pre-
sence of bad fragments of the present species in the material from
Vardeklsft (Locality B) makes it probable that at least some of Madsen’s
examples may have belonged to A. kochi, though not to A. iskmae.
On the other hand, three of the fragments before me seem to agree with
the largest example figured by Madsen and they probably belong to
a new species, distinguished from the associated A. kochi by less pro-
jected and less prominent ribbing. The inner whorls, preserved in two
of them, could not be distinguished from those of the var. psendolam-
berti, but Jater the difference in the ribbing, as shown in Madsen's figure,
is considerable. Moreover, there is then apparently a perpendicular um-
bilical wall, not seen in the young or in the associated A. kochi, but

Y Loc. eit. (Petschorascher Jura). 1112, pl. i, fig. 12,
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the three fragments are all septate and crushed. One of them, larger
than Madsen’s example (also septate) shows that this presumably new
form must have reached a considerable size. The suture-line of one of
the fragments (No. 340), reproduced in Text-fig. 3¢, differs from that
of A. kochi in its less subdivided external saddle, but the siphonal half
of this is' worn.

Horizon and Localities:— Arcticoceras beds, 546—b570 m,
Mt. Mikael (20 examples and fragments, and many small); 600 m (3
examples); Vardekleft, loose at locality B (10 examples).

2. Arcticoceras michaelis, sp. nov.
(Plate XIII, figs. 8a, b).
The holotype of this species, with three-quarters of the outer whorl
belonging to the body-chamber, has the following dimensions:—

Diameter in mm.............c.cciiiiiinnns 62
Whorl-height (in ¢/, of the diameter) ......... 46
Whorl-thickness (in °/, of the diameter)....... 63
Umbilicus (in °/, of the diameter) ............ 26

The inner whorls are not visible and the septate portion is cor-
roded, but the general aspect is that of A. kochi. At a diameter of 46 mm,
however, the thickness is already 53 9/,, giving the whorl a depressed,
reniform section, with comparatively high but rounded umbilical wall
and a subtrigonal, arched, periphery. The ribs, bifurcating and single,
as in the (flattér) young A. kochi, represented in Plate XV, fig. 4a,
are sharp and strongly projected on the lateral area, after being first
reflexed on the wmbilical wall, but the ventral sinus is far less conspicuous
than in A. kochi or A. ishmae. In having an open umbilicus and in the
breadth of the periphery, the present species, thus, differs from the
typical Arcticoceras and approaches to Cadoceras. The suture-line is
unknown and there is no trace of the mouth-border, although the body-
chamber is probably nearly complete. ‘

The sharp ribbing suggests comparison of this species with Kamp-
tokephalites, especially the forms of the dimerus-lamellosus group in
which there is a forward sinus in the peripheral ribbing. The inner
whorls, however, are different in the two stocks and there is no pro-
jection of the ventral ribs in Kamptokephalites at early stayes.

Although as yet incompletely known, the present form is of interest
as connecting several of the boreal groups, like Cadoceras pseudishmae
or the probably new Arcticoceras represented in Plate XI, fig. 3, and
discussed below (p. 58).

Horizon and Locality:— Arcticoceras beds, 600 m, Mt. Mikael
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3. Arcticoceras sp. juv. ind.
(Plate 111, fig. 2; PL VIII, fig. 4; PL IX, fig. 6; Pl. XI, fig. 2; Pl. XV, fig. 3).

Associated with smooth body-chambers of undoubted Arctocepha-
lites there were found large numbers of small ammonites which although
showing considerable variation, at first sight seem to resemble immature
Pseudocadoceras, like P. nanseni, Pompeckj sp. (See Plate 1X, figs. 2a, b;
PlL. X1, fig. 4). They are smooth to a diameter of 5 or 6 mm, and have
a depressed-circular whorl-section, with a small but not closed umbilicus.
The ribs tirst appear as faint folds on the periphery where they are
only slightly curved forward (Plate IX, fig. 6) but slender primaries
follow almost immediately and the connecting lateral ribs are slightly
flexuous. The irregularly biplicate ribbing up to a diameter of about
15 mm, at least in the more densely ribbed examples (Nos. 353a, b)
i8 closely similar to that of the young Arctocephalites figured in Plate 1X,
fig. 3. Most of the specimens, however, are mcre distantly ribbed (Plate
XV, fig. 3) and cannot be separated from certain young Cadoceras by
the costation alone, although the later species of this genus and especially
immature Pseudocadoceras are likely to show their advanced nature
already then, either in the sharp ventral sinus, in the greater strength
of the primaries compared with the secondaries, or in their looser coiling.

The body-chamber fragment represented in Plate X1, fig. 2 is one
of the largest and shows general agreement with the spccies last de-
scribed (A. michaelis) except in its compression, the whorls being slightly
higher than thick. The ribs are then mainly single, closely spaced and
strongly inclined forward, and much finer than the ribbing of the inner
whorls shown in the dorsal area. This is the reverse of what occurs in
Pseudocadoceras, where the ribs become suddenly coarse on the body-
chamber. On the other hand some immature Arcticoceras from Mt. Mikael,
aleo including fine and coarse varieties, and presumed to belong to the
var. pseudolamberti of A. kochi which occurs in crushed impressions
(e.g. No. 352) near the same horizon, are essentially similar in the
external features that can be compared. Owing to the coarse sandstone
matrix or the ochreous infilling of the septate whorls, the suture-lines
are generally destroyed in the young examples from Mt. Hjernefjald
or, when recognisable, they are too immature to be of any help.

The small example figured in Plate V111, fig. 4, deserves separate
mention because its costation is unusually rursiradiate. The last half-
whorl shown is already body-chamber but the earlier part is badly
preserved. The primary ribs are radial, after the initial backward bend
on the rounded umbilical slope, and only the secondary branches (two
or three to each primary) show the pronounced inclination backward.
The peripheral sinus forward of the last 14 ribs is very slight; the earlier
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incompleteness of the Arctic successions (always shallow water or
littoral deposits) does not permit of an absolute refutation of Buck-
man’s views, more evidence is adduced to show their essential
unsoundness, biologically and geologically.

(7) The distinctiveness of the Arctic province is upheld and the gradual
change in the ammonite fauna, even in passing north from England
to Scotland, is cited ‘in favour of the existence of climatic zones,
if perhaps in a less pronounced degree than at the present day.
There is no evidence of even temporary isolation of the Arctic Sea.

(8) The pal®ogeographic reconstructions of the Arctic Sea given by
Frebold and Crickmay are shown to be substantially correct and the
relative permanence of continents and-oceans, as previously accepted
by the writer and as recently restated by Crickmay, is taken to be
confirmed.
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PLATE 1

Cranocephalites maculatus sp. nov. Side- and peripheral views of
holotype (No. 437) from Cathedral Mtn. (870 m) Bathonian, pom-
peckji MORIZON . ... o i i i i
Cranocephalites vulgaris sp. nov. Side-view of paratype example
No. 416 (2); side- and peripheral views of an immature example
No. 439 (3a, b); side- and peripheral views of holotype No. 407
(4a, b). Cathedral Mtn. (370 m) Bathonian, pompeckji horizon.. ..
Cylindroteuthis subertensa (Nikitin). Ventral view and cross-section
at alveolar end of an example from the Pecten Bed, Bathonian,
Mt. Hjornefjaeld (700m)........ ... iiiiiiiiiiiiiiiinnennn,
Cranocephalites vulgaris sp. nov. External suture-line of specimen
No. 414. Cathedral Mtn. (370 m) Bathonian, pompeckji horizon. .
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PLATE 111

1a, b. Cranocephalites gracilis, sp. nov. Side- and peripheral views of holo-

6a, b.

8a, b.

type {(No. 448) from Cathedral Mtn. (370 m) Bathonian, pompeckji
T2 o 71 |
Arcticoceras sp. juv., from the Arctocephalites (Natica) Beds, Ba-
thonian, of Mt. Hjernefjeld (locality 1), 700 m, with Orbiculoidea
reflexa in matrix (compare Plate XV, figs.3a,b) ..............
Cranocephalites cl. pompeckji (Madsen). Side-view of a septate young
example from the Bathonian (pompeckji horizon) of Mt. Hjernefjeeld
{locality 6), 740 m. For suture-line see Plate V, fig. 8...........
Cranocephalites cl. gracilis, sp. nov. Side-view of a body-chamber
fragment (No. 413) from Cathedral Mtn. (370 m). Bathonian, pom-
peckii NOTIZON . ... .. ittt it iierinrenneananennnns
Cranocephalites vulgaris, sp. nov. External suture-line (slightly dia-
grammatic and enlarged X 3) of holotype-example No. 407, re-
presented in Plate I, fig. 4 ......... ... ... .. il
Cranocephalites maculatus, sp. nov. va.. wunsitoria, nov. Side- and
peripheral views (No. 442). Body-chamber complete to mouth-
border. Cathedral Mtn. (370 m). Bathonian, pompeckji horizon. ..
Arctocephalites arcticus (Newton). Suture-line of the Windy Gully
example figured in Plate XII, fig. 2 (B.M.no. C.7249)..........
,Chemnitzia’ sp. nov.? Two fragmentary examples from the .lrcto-
cephalites (Nasicq) beds, Bathonian, Mt. Hjernefjeld (locality 1),
00 M it e e e e
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Fig. 1.

8a, b.

4a, b.

6.,

78a-c.

8-10.

11a, b.

12,

PLATE 1V

Cranocephalites vulgaris, sp. nov. var. densicostata, nov. Side-view
of complete example No. 418, Cathedral Mtn. (370 m) Bathonian,
pompeckji hOPIZON. . ... .. ... ittt
Cranocephalites maculatus, sp. nov., var. tenuis, nov. Side-view of
body-chamber example No. 421. Cathedral Mtn. (370 m) Bathonian,
pompeckji hOPIZON. ... ...t
Cranocephalites vulgaris, sp. nov. Side- and peripheral views of
seplate whorls (No. 416), worn atl end. Cathedral Mtn. (370 m)
Bathonian, pompeckji horizon..................... [N
Pseudomonotis sp. ind. Internal casts of Lwo left valves. Arrtocepha-
lites Beds, Bathonian, Mt. Hjornefjwld, locality 1 (700 m}).......
Pseudomonotis afl. doneziana, Borissjak. Fragment of the rock
made up almost exclusively of shells of this species. Arctocephalites
Beds, Bathonian, Mt. Hjernefjald, locality 1 (700m)...........
Morrisiceras morrisi (Oppel). External suture-line of a large,
occlusal, individual at about 60 mm diameter. Fuller's Earth
Rock, Bathonian, Wellow Road, near Radstock, Somerset (B. M.
NO. B6B40) .. ... e i e et e et
Arctocephalites sp. Side- and peripheral views (enlarged X 2) and
external suture-line (enlarged X 4) of innermost whorls of example
No. 363. Arctocephalites Beds, Balhonian, M(. Hjornefja:ld, locality
2 (760 M) ... e it
Cranocephalites pompeckji (Madsen). Last, adult, suture-line, slightly
worn, of var. rustica (No. 396) transitional to C. vulgaris (8); side-
and peripheral views of septate inner whorls, partly crushed, of
var. rustica, nov. (No. 397) (9a, b); peripheral view of a small
example No. 400 (10). Mt. Hjornefjield, locality 6 (740 m), Bathon-
ian, pompeckfi horizon. .. ... . ... . i i i
Natica sp. nov.? afl. chauviniana, 4’Orbigny. Two large examples
from Mt. Hjornefjxld, locality 1, Bathonian, Arctocephalites (N atica)
Beds (T00m) . ...ttt ier i sneann
Inoceramus sp. juv. ind. Internal cast of right valve. Same locality
and horizon. ... ... .. ... i i e e
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Figs. 1a, b.

2a, b.

[l

6a, b.

7a, b.

PLATE V

Cranocephalites vulgaris, sp. nov. var. compressa, nov. Side- and peri-
pheral views of a complele example (No. 422) from Cathedral Mtn.
(370 m). Bathonian, pompeckji horizon........................
(‘ranocephalites ¢f. inversus, sp. nov. Side- and peripheral views of
doubtful inner whorls, much worn on one side. Antarctic Harbour
{bed vi}, Bathonian, subbullatus horizon ......................
Cranocephalites pompeckji (Madsen) var. laevis, nov. Side-view.
Bathonian, pompeckji horizon, Mt. Hjornefjeeld, locality 6, 740 m.
Pecten (Camptonectes) cf. rigidus, J. Sow. Sandstone-mould of in-
terior of a right valve from the Arctocephalites (Natica) Beds, Ba-
thonian, of Mt. Hjernefjeld, locality 1, 700m.................
Pleuromya cf. securiformis (Phillips). Leftl-side view of a doubtful
internal (sandstone) cast, incomplete at posterior end, from the
same beds. . ... ... i i i e
Cranocephalites pompeckji (Madsen) var. costata, nov. Side-view
and outline whorl-section. No. 399. Bathonian, pompeckji horizon,
Mt. Hjornefjeld, locality 6, 740m............. ... ..o at.n.
Cranocephalites pompeckji (Madsen) var. intermedia, nov. Side-view
and part of external suture-line, at 66 mm diameter. Same horizon
and locality. No. 398 ... .. ... i i e i i
Cranocephalites cf.ypompeckji (Madsen). External suture-line of the
immature example figured in Plate 111, fig. 3, at diameter of 28 mm.
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2a, b.

7a, b.

Cranocephalites jurcatus, sp. nov. Side-view cf holotype No. 389.

Mi. lljornefjield, Bathonian, pompeckji horizon, locality 2b (740m)
Cranocephalites jurcatus sp. nov., var. pygmaeus, nov. Side-view of
complete body-chamber and outline whorl-section. Same locality
ANA  NOTIZON o

Arctocephalites cf. sphaericus, sp. nov. Side-view of a doubtful
fragment. Arctocephalites Beds, Bathonian, Mt. Hjti~efjeeld, locality
P 410 I 11 T USSR
Arctocephalites sp. ind. Side-view of a small example (No. 380),
perhaps of A.elegans, nov. Same horizon and locality..............

Pieuromya decurtata (Phillips). Right-side view of a double-valved,
internal cast. Vranocephalitea Beds, Bathonian, Cathedral Mtn.
(370 1M ) ettt bbbk en s

Cranocephalites afT. subbullatus, sp. nov. Peripheral aspect of a
doubtful example from Mt. lljornefjadd, Bathonian, pompeckji
horizon, locality2b (740 M) e
Cranocephalites inversus, sp. nov. Side- and peripheral views of
holotype. Ammonite horizon, bed vi, Bathonian (subbullatus
horizon); Antarctic HarbDoUTr ...
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Fig. &

2.

3a. b.

/ B*

7a, b.

8a, b.

(‘ranocephalites subbuUatus, sp. nov. Side-view of a paratype from
MI. Hjorncfjadd, Bathonian, pompeckji horizon, locality 2b (740m).
'=ranocephalites, sp. ind. Side-view of a poorly preserved example
from the Ammonite (subbuUatus) horizon, bed vi. Bathonian,
ANTArCtiC HarDOUT ..o e
( ranocephalites sp. nov. Side- and peripheral views. Same locality
ANA NOTIZON i
(lonionnja r-scripta (Sowerby). Three imperfect specimens from the
Arctocephalites (Xatica) Beds, Bathonian, of Mt. Hjornefjaeld,
10Cality 1 (700 M) uiiiiiiicieece e
(‘ranocephalites subbuUatus, sp. nov. Peripheral-view of holotype.
Ammonite (subbuUatus) horizon, bed vi, Bathonian, Antarctic
HarDOUT .
Pleuromya decurtata (Phillips). Left-side aspect of a double-valved,
internal past. Arcticoccras kochi Beds, Callovian, Mt. Mikael, 545—
550 M s
Arctocephalites sp. nov. Natural section and sketch of umbilical
cast of a doubtful fragment No. 307. Arctocephalites Beds, Mt.
Hjornefjadd, locality 2 (700 M) ..

'= , Sp. nov. Side- and peripheral views of
holotype. Ammonite ' H ! horizon, bed vi, Bathonian,
Antarctic Harbf'.rm . . s LIS
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Figs, la, b.

2a, b.

3a, b.

6a-c.

6a, b.

Arctocephalites greenlandicus, sp. nov. Side-view (with part of
outer whorl removed) and outline whorl-section (crushed). Cathedral
Mtn., 370m (horizon?). See also Plate X, flg. 1....ccccorniiininnnnne 34
Pseudocadoceras nanseni (Pompeckj). Side and peripheral views
(enlarged X 2) of inner whorls, for comparison with young Areti-
coceras. Callovian, Windy Gully Shoulder, Northbrook Island,
Franz Josef Land (B. M. N0. C. 7261)...ccccccccvivivivninireinieiiiieniniennns 67. 62
Arctocephalites a(T. nudus, sp. nov. Side and peripheral views of
inner whorls. A. nudus beds, Bathonian, Mt.*Hjernefja4d, locality 2.
TB0 M ettt s 36
Cranocephalites aT. pompeckji (Madsen) var. laevis. Side-view of
inner whorls (No. 401) from Bathonian, pompeckji horizon of Mt.
Hjornefjeeld, locality 6, 740 M ..o 16
Cranocephalites subextremus, sp. nov. Side- and peripheral views
and outline whorl-section of holotype. No. 412: Cathedral Mtn.
370 m. Bathonian, pompeckji horizon.......ccccovvviiiiiiiniieneieen, 31
Arcticoceras sp. ind. Side-views, natural size and enlarged x 2,
of young of example like Plate XV, figs. 3a, b. Arctocephalites
(Natica) Beds, Bathonian, Mt. Hjorncfjrcld, locality 1, 700m___ 67



Fig. 1.
- 2af
- 3a,b
- 4a,b.
- b

PLATE X

<Lretocephalites greenlandicus, sp. nov. Side-view of holotype. For
opposite side see Plate 1X, fig. 1. Cathedral Mtn., 370 m (horizon?).
Procerithium spp. ind. Plasticine squeezes of three external moulds,
natural size and enlarged X 2. .lrctocephalites (Natica) Beds, Ba-
thonian, Mt. Hjornefjeeld, 700 m, locality 1....................

. Cranocephalites vulgaris, sp.nov. Side- and peripheral views of

inner whorls, broken out of a large typical example. Cathedral Mtn.
Bathonian, pompeckji horizon, 370 m. (Compare with Plate IX
7303 PP
Arctocephalites elegans, sp. nov. Side- and peripheral views of holo-
type. Arctocephalites Beds, Bathonian, Mt. Hjornefjeld, locality 2,
0 YO
Pecten (Camptonectes) rigidus, I.Sowerby. Right valve. Pecten Beds.
Bathonian, 700 m, Mt. Hjernefjeeld . .. .................. e
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Figs. 1a-c.

- 3a-c.

- 4a,b.

PLATE XII

Arcticoceras kochi, sp. nov. Side- and peripheral views of a small
body-chamber fragment, and squeeze of its dorsal side. .lrctico-
ceras kochi Beds, Callovian, Mt. Mikael, 546—550m............
Arctocephalites arcticus (Newton). Side-view of a typical Franz
Josef Land (Windy Gully) example (B. M. No. C. 7249). For suture-
line see Plate LI, fig. 7.. ... ... i,
Cylindroteuthis subrediviva (Lemoine). Restoration from [ragments,
with cross-sections at two diameters. Belemnite Beds, 445 m,
Vardekleft, locality C......... ...ty
Arctocephalites nudus sp. nov., var. magna, nov. Side- and peri-
pheral views. No. 450. Arctocephalites Beds, Bathonian, Mt. Hjorne-
fieeld, locality 2, 60m.............coiiiiiiiiii
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- 2

- 3a,b.

- 4,56
6a, b.

PLATE XIII

Cranocephalites pompeckji (Madsen). Side- and peripheral views of
a septate example transitional to the var. costata, from the Batho-
nian, pompeckji horizon of Mt. Hjernefjeld, locality 6, 740 m. ..
Cylindroteuthis ? sp. ind. Portion of a large phragmocone. Arctoce-
phalites Beds, Bathonian, Mt. Hjernefjeld, locality 2, 760 m.....
Arcticoceras michaelis, sp. nov. Side- and peripheral views of holo-
type. Upper Arcticoceras Beds, 600 m, Callovian, Mt. Mikael. .. ..
Arcticoceras kochi, sp. nov. Peripheral-views of the large paratype
I1 {Plate X1V, fig. 1) and of a body-chamber fragment, showing
the apertural lappet. .Areticoceras kochi Beds, 546—550 m, Mt.
Mikael . ...
Arctocephalites ellipticus, sp. nov. Side- and peripheral views of
holotype. Windy Gully Shoulder, Cape Flora, Franz Josef Land.
B. M. No. G720 . i e e
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Fig. 1.

2, 3.

4a-d.

PLATE X1V

Arcticoceras kochi, sp. nov. Side-view of a complele example (for
peripheral view see Plate XII1, fig. 4). Arcticoceras kochi Beds,
Callovian, Mt. Mikael, 5456—B60m...............coviiiinnnnn.
Arcticoceras kochi, sp. nov., var. pseudolamberti, nov. Side views of
two fragments from the same beds and locality...............
Xenocephalites borealis, sp. nov. Two side- and peripheral views,
also external suture-line (enlarged X 4) of holotype. Mt. Hjerne-
fjeld, loose at 630 m (ex Pecten Beds, 700 m?), Bathonian.....
Natica (Ampullina?) sp. ind. Outline drawing of spire (enlarged
X 2). Arctocephalites (Natica) Beds, Bathonian. Mt. Hjernefjeld,
locality 1, T00m .......coiiiiiiii ittt iieennosniannns
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PLATE XVI Poge

Figs. 1a, b. Arctocephalites sp. nov. Side- and peripheral views of example
No. 366. Arctocephalites Beds, Bathonian, Mt. Hjernefjeld, locality
P P 42
-2 Cylindroteuthis subextensa (Nikitin). Natural section of a guard in
a slab of shale (No. 7630). Vardekleft, locality C, 446 m, belemnite
horizon, Callovian. ............ .. iiiiiiiiii it iinnnnnn. 98
3a, b. Cadoceras crassum (Madsen). Side- and peripheral views of inner
whorls. Vardekloft, locality A, 6560 m, tychonis horizon, Callovian. 64

4. Pleuromya afl. burnsi, Warren. Enlarged view (X 2) of a valve in
the matrix of Kepplerites (Seymourites) nobilis, sp.nov. Same
locality and horizon ........... ..ottt 119
b. Arctocephalites sphaericus, sp. nov. Side-view of a small body-
chamber fragment (No. 377). Arctocephalites Beds, Bathonian, Mt {@»-am
Hjornefjeld, locality 2, 760m ...............ccoiiviirniiniens 40

- 6a-c. Cadoceras victor, 8p. nov. Side-view (not quite central) and side-
and sectional views of its inner whorls. Vardekleft Formation,
locality D, 540 m, tychonis horizon, Callovian ................. 67
7. Cylindroteuthis(?) sp. ind. Portion of a small phragmocone. Arcto-
cephalites Beds, Bathonian, Mt. Hjernefjeld, locality 2, 760 m... 100



Figs. 1a, b.

PLATE XVII

Arctocephalites sphaericus, sp. nov. Side-view and outline whorl-
section of holotype No. 378. Arctocephalites Beds, Bathonian,
Mt. Hjernefjeld, locality 2, 960m.............. ... ivvninnn.

. Cylindroteuthis subextensa (Nikitin). Ventral-view and cross-section,

near lower end. Pecten Beds, 700 m, Bathonian, Mt. Hjernefjeld .
Pleuromya securiformis (Phillips). Phosphatic double-valved cast

from Mt. Mikael, Callovian, lowest Arcticoceras Beds, 500 m. .. ..
Pinna sublanceolata (Eichwald). Dorsal view. Arcticoceras kochi
Beds, Callovian, Mt. Mikael, 5456—50m ......................

Cadoceras sp. ind. afl. victor sp. nov. Side-view of an example with
part of worn body-chamber. Vardekloft, locality B, tychonis
horizon, Callovian . ......... ... it i
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Figs. la-c.

2a, b.

PLATE XIX

Cadoceras variabile, sp. nov. Side-view of fragmentary holotype,
with side- and peripheral views: of its inner whorls, and external
suture-line at about 66 mm diameter. Vardekloft Formation, Cal-
lovian, tychonis horizon. Near Pt. Constable, altitude 460 m. . ...
Cadoceras variabile, sp. nov., var. occlusa, nov. Side- and peripheral
views of septate example. Same horizon. Vardekleft, locality A,

Kepplerites (Seymourites) rosenkrantsi, sp. nov. Side-view of inner
whorls of a paratype. Same formation and horizon, locality D, 540m.

. Arctocephalites cl. sphaericus, sp. nov. Side- and peripheral views

of a doubtful small fragment. Arctocephalites Beds, Bathonian,
Mt. Hjornefj@ld, locality 2, 960m....................cnL..tn
Pleurocephalites? sp. ind. Septal view of fragment, slightly crushed
obliquely. Arcticoceras kochi Beds, Callovian, Mt. Mikael, 546—
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PLATE XX

Figs. 1a, b. Cadoceras calyzx, sp. nov. Side-view and outline whorl-section of

.

2a-c.

holotype. Vardekleft Formation, near Point Constable, altitude
460 m, tychonis horizon, Callovian.... ... .....................
Cadoceras franciscus, sp. nov. Side- and peripheral views of holo-
type and portion of a, enlarged X 2, to show suture-line. Varde-
kleft, locality B, tychonis horizon, Callovian....................
Homomya sp. ind. Left-side view of a slightly crushed, double-
valved, internal cast. Arcticoceras kochi Beds, 546—5b60 m, Mt.
Mikael, Callovian ..........ccciiiiiiiiriiiieiineenrenennnnns
Orbiculoidea reflexa (J. de C. Sowerby). Typical cluster of convex
valves from the same locality, lowest Arcticoceras Beds, Callovian,

Cadoceras? sp. ind. Side-view of a doubtful, crushed specimen, and
restored section of its (unfigured) outer half-whorl, terminating
at *. Vardekleft, locality B, tyckonis horizon? .................
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Figs. 1-3.

Figs. 4a-f.

PLATE XXIII

Kepplerites (Seymourites) tychonis, Ravn. Side-view of a typical
example (No. 468), with part of outer whorl removed and two inner
whorls of probably the same species (Nos. 473, 466). Vardekloft
Formation, localities A and B, tychonis beds, Callovian..........
Kepplerites (Seymourites) nobilis, sp. nov. Side- and peripheral views
of holotype (No. 469) and its isolated inner whorls, with part of
latter {4f) enlarged X 2, to show suture-line. Same locality (A) and
1TY T2 O
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Figs. 1a, b,

- 3a,b.

- 4a,b.

ba, b.

PLATE XXIV

Kepplerites (Seymourites) peramplus, sp. nov. Side-view and oulline
whorl-section of holotype. South of Goniomya-Kleft, locality D
540 m. Vardekloft Formation, tychonis beds, Callovian..........
Kepplerites (Seymourites) sp. juv. Peripheral view of inner who ls.
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88

Vardekloft, locality B, same horizon ...................... 83, 1338

Kosmoceras (Gulielmiceras) pauper, sp. nov. Side- and periphe.al
views of holotype. Locality west of Mt. Harris, near Point Con-
stable, same horizon (?) .......... .. i
Kepplerites (Seymourites) sp. juv. Side-views, natural size and
enlarged X 2, of innermost whorls. Vardekloft locality B, same
ROFIZON ... e e
Cadoceras sp. juv. ind. Doubtful inner whorls. Vardekloft, localit;
D, 5640m, same horizon .. ..... ... ... ... ... il
Kepplerites (Seymourites) tychonis, Ravn. External suture-line of
an example from Vardekleft, locality B, figured in Plate XXIII,
fig. 1 (at diameter = 75 mm, i.e. from the portion removed). Same
horizon ... ... ... e e

96

83

76






PLATE XXVI

Figs. 1a, b. Kepplerites (Seymourites) rosenkrantsi, sp. nov. Side-view and out-

- 3a,b.

line whorl-section of holofype. Vardekleft Formation, locality D,
540 m, tychonis horizon, Callovian............................
Pecten (Entolium) demissus, Phillips. Pecten Bed, 700 m, Mt. Hjerne-
fjeld, Bathonian............... e e,
Kepplerites (Seymourites) sp. juv. Side-views, natural size and
enlarged X 2, of innér whorls. Vardekloft, locality B, tychonis
horizon, Callovian .......... ... it iiiiiitnnnncnnanns
Kepplerites (Seymourites) aff. tychonis, Ravn. Side-view of earlier,
macrocephalic, whorls. Vardekloft, locality C, same horizon.....
Kosmoceras (Gulielmiceras) pauper, sp. nov. External suture-line,
enlarged X 4, of holotype (Plate XXI1V, fig. 3). Locality west of
Mt. Harris, near Point Constable. Same horizon................
Kepplerites (Seymour. es) tychonis, Ravn, var. fasciculata, nov. Side-
view (No. 471). Vardekleft, locality B, same horizon............
Pseudomonotis sp. ind. Internal cast of a left valve. Lowest Arcti-
coceras Beds, Mt. Mikael, 500 m, Callovian.....................
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