


and Sphlippe’s1) figure being diagrammatic and Buckman’s photographs 
not very clear, I examined abundant original material. Of course, it 
might appear that this difference is merely a result of the differences 
in coiling, for in �������  (‘�����	������ ’) the leaflet subdividing the 
second lateral lobe happens to be on the coronate margin*), in ���)  
���������� ������� , with small umbilicus, this lobe is well beyond, on the 
whorl-side, as in ��������	�������  Thus both this genus and �������������  
(Plate IV, fig. 6) have more trifid lobes. But in ,���!�������  and '��)  
��������	�����  without umbilical edge, the elements beyond the first 
lateral saddle are also low and irregular, though a similar arrangement 
is found again in Callovian forms of $	����������  Likewise the degenera­
tion of a suture-line in a scaphitoid branch or in the individual is no 
criterion for dating the forms. All adult Macrocephalitids simplify their 
final suture-lines and in the ������������!���)��!!�((����  group, to which 
the example of text-fig. lc  belongs, the earlier lobes and saddles are 
long and slender.3). Since these forms are of pre-Cornbrash age a similar 
degeneration in the Arctic species here recorded is thus not necessarily 
an indication of a late age.

It is probably just the presumed Callovian age of ������ ��	��� ’ 
and its reputed allies that has stood in the way of a more general recogni­
tion of the importance of this boreal group. But it may be recalled in 
this connexion that R. Douville4) stated in 1912 that while there were 
no older forms to which the Macrocephalitids could be attached yet 
in the Arctic regions the group of ������ ��	���  showed features inter­
mediate between ��������	������  and &���������  These he considered 
to be ancestral characters, and he concluded that the origin of the family 
Cardioceratidae (in Douvill^’s sense) would have to be looked for in the 
boreal regions. And Douville, although a believer in recapitulation and 
despite the fact that his ‘tsA/nae-group’ resembled &��������  in the 
young and ��������	������  in the adult only, thought it tempting to 
regard this ��	���)�� oup as a direct and unmodified descendant of the 
common Bathonian ancestor of both these genera. This view, of course, 
is untenable (see p. 62) and it is shown that the earliest East Green­
land Macrocephalitids are &��!����	������  which have few &��������  
characters. But it is matter for regret that at present it is impossible

') “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. IV, 1923, pi. ccclxvii i .
*) See Spath, ��������  (Pal. Indica), 1928, pi. xxiv, fig. 2a; also Boeckh, J.: 

“Adatok a Mecsekhegysfg es DombVideke etc. II. 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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&��!����	������9  and this genus also has not been found in the ��������)  
beds of Cape Flora. Vet the inner whorls are almost indistinguishable 
and a formal diagnosis might run:— "Like but with
scaphitoid body-chamber, little or no loss of ornamentation, and suture­
line tending to simplify."

Since the inner whorls resemble those of the later &��������  and of 
��������	������ , whereas those of ,���!��������  are sphanoceratid, the 

resemblance in the ribbing on the uncoiling body-chamber and in the 
presence of a constricted mouth-border is probably not due to close 
affinity of the two stocks; but at present there is no other Stephano-

�	�������� ��� 1������������ ���������� �� ���� ����� ���	�  !�� �	���"	�#�� ��	$�� �%� "������	  
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ceratid known from the Boreal Province that could.have given rise to 
:���!����	�������  On the other hand, the .!�����  of the Great Oolite and 
the associated first Macrocephalitids :�������������  are distinctly less 
remote in the ancestral*stock. Large specimens of ������������� ����� , 
Buckman, show a contracting body-chamber and a rejuvenesenee of 
the ventral ribbing, much like later Macrocephalitids.

In the young ������������  the ribs are also more continuous ami 
flexuous across the umbilical slope, as in ��!;���	������ , and the larger 
example (igured in text-lig. 2 also shows that bundling of the line inner 
ribs into primaries is not unknown in ������������ , yet there is no 
obvious affinity, even if the sharpness of the ribbing of the inner whorls 
in :���������;�������  be taken to be a eoenogenetic feature. Here it may
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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. 9 b and 10, owing to 
crushing, the proportions are misleading. The measurements of the type 
and various examples compare as follows:—

�)21+#+$ �+)4.# �.)(<"+-- �1=)0)('-
)"� 11 •/. */. •/.

1. Madsen, p. 189 (a).............. 70 47 46 13
2. -  -  (b)............. (at) 62 50 48 11
3. Sokolov, p. 61 (No. 656/1).. 80 49 49 15
4. -  - ( - ) . . (at)69 52 62 10
6. -  - ( - ) . . (at)33 67 49 16
9! — — (No. 664/1).. 66 44 45 (?)
7. -  - ( - ) . . (at) 50 61 46 12
8. -  -  ( -  )•• (at) 38 51 60 11
9. Plate V, fig. 3 (var. ���/���� � 89 42 (?) 27

10. — — ( — ) • 62 50 53 17
11. Plate IV, fig. 9 (var. �������� 67 48 44(?) 15
12. No. 396 (var. �������� .......... 90 (76) 43 44 18
13. Plate V, fig. 7 (var. �!��������� 65 48 54 15
14. Plate XIII, fig. 1 (trans-

itional to var. ������� ) . . . 53 60 50 16
16. Plate V, fig.6 (var. ��������� 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 &��/��������

The suture-line is complex in the young (Plate V, fig. 8) but tends 
to become simplified towards the end. That figured in Plate IV, fig. 8 
was taken from a complete example of the var. �������  (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. ���/���  figured in Plate IX, fig. 4, the suture-line 
can be seen to be almost as complicated as that figured in Plate III, 
fig. 6-

This small example agrees with the inner whorls of the specimen 
represented in Plate V, fig. 3 (the type of the var. ���/���  characterised 
by, first, closer ribbing than in the typical &������������  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. �������
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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 &�����������  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 
&�� /��������

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. la), 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. �����������  for in such a complete example as that figured 
in Plate IV, 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 11*6 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 IV, figs. 3a, b, the proportions, as indicated in the above table 
(No. 2), are misleading, the end being badly worn.

While in the var. ���������  and in the transitional example (5) 
listed above, the septate whorls are essentially like those here figured, 
in the var. �!�����  they are slightly thicker (see Plate I, figs. 3a, b), and 
in the var. ��!���������  the ribbing is considerably finer and closer. On
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-4)%'%/)�

� , '-8,4� (41� � ,2(0-).U?� �**,4-)%� $,'-8,4� ,4� �()$%1'(0� �,A4H
)(-4;� D@��*;� �� %<(*60%/�



4. &��!����	������� ��������� , sp. nov.
(Plate I, fig. 1; PI. II, fig. 3; PI. I ll , fig. 6, PI. IV, fig. 2.)

Although connected by transitional forms with the two species 
last described, &�����������  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 •/. •/. •/.

Holotype (Plate I, fig. 1 ) ........
Holotype (at 84 mm diameter) 
Compressed variety (No. 438).. 
var. ���!�������  (Plate III, fig. 6) 
var. ��!���  (Plate IV, fig. 2 ).. .

87 34 53 29
, . . , 67 . .
# , , . 48—60 . #
87 44 46? 26
77 43 42 23

The compressed variety here listed leads to the var. ��!���  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. lb  (Plate I), although 
the left-hand side is covered with a thin crust of sinter.

In the var. ���!������� , 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 &��/������� , but the figured example (Plate II, 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 III. These inner whorls, 
however, probably belonged to one of the less inflated varieties, for in 
a more typical large example (No. 43C) the inner whorls can be seen
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"�� Cranocephalites inversus,� /6��4,E�
(Plate V, figs. 2a, b. Plate VI, figs. 7a, b).
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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 &�� �!/�����  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 
&�� �!/������

H orizon and L oca lity :— Nodular Ironstone (vi), Hills east of 
Antarctic Harbour, 2 examples.

7. &��!����	������  sp. ind.
(Plate VII, flg. 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 &��!����	������  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 &�� �!/������  This smoothness 
of the ventral area distinguishes the form under discussion from &����.)  
.��������  In another example (No. 47), similar but less deformed, sphaero- 
ceratid inner whorls are combined with a crushed body-chamber, so 
that the resemblance t6 certain '����������	����  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 '����������	�����.�<����  (d’Orbigny)1), 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 &��!�4
���	�������  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

') Paltont. Fran$aise, Terr. Jurass. vol. i (1846), p. 412, pi. cxm , flgs. 1—2.



C.�2���inversus��-&A'%1�-4��0()%��;��-&/��>�(;�3;�)$%�2$(4&%�),�(�2,*6('()-E%0.�
�-4%0.L'-33%1� 3,1.L2$(*3%'� -/� 6(')-2A0('0.� /)'-7-4&�� �� �,A')$� �'(&*%4H
)('.�/6%2-*%4�9�,��D@3:�-/�/)-00�*,'%�1,A3)�A0�(41�(�/*(00%'��-�)$�%<(*60%�
9�,��DN%:� *-&$)� 6%'$(6/� %QA(00.� 5%00� 3%� ())(2$%1� ),�C. inversus� ,'�
C. inconstans.

� , '-8,4� (41� � ,2(0-).U?� �,1A0('� �',4/),4%� 9E-:;� �-00/� %(/)� ,��
�4)('2)-2� �('3,A';� V� %<(*60%/�

N�� Cranocephaliles subbullatus,� /6��4,E�
(Plate VI, flg. 6; PI. VII, figs. 1, 6).

�)� -/� 4,)� 2%')(-4� )$()� )$%� *,'%� �(E,A'(30.� 6'%/%'E%1� %<(*60%/�
�-&A'%1� -4� �0()%� ��;� �-&�� "� (41� �0()%� ���;� �-&�� !� ('%� (3/,0A)%0.� -1%4)-2(0�
5-)$� )$%� 0('&%/)�;�/6%2-*%4� 9�0()%� ���;� �-&��V:;� 3A)� /-42%� )$-/� -420A1%/� (�
6,')-,4� ,�� )$%� 3,1.L2$(*3%';� -)� -/� 4,5� )(7%4� (/� )$%� $,0,).6%;� 4,)H
5-)$/)(41-4&� -)/� �'(&*%4)('.�6'%/%'E()-,4�� �$%�6',6,')-,4/�,��)$%�)$'%%�
/6%2-*%4/� ('%U?
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"D !V
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@� >D

�-42%� )$%� $,0,).6%;� ()'� ""�**;� (0/,� /$,5/� (� )$-274%//� ,�� @��S � ,��
)$%�1-(*%)%';� -)�-/�20%('�)$()�)$%�1-��%'%42%/�-4�)$%�)(30%�('%�,��4,�-*6,');�
)$%� /%2,41� /6%2-*%4� (0/,� 3%-4&� 2'A/$%1� ,30-QA%0.� 5$-2$� (22,A4)/� �,'�
)$%�'-3/�(66%('-4&�A4A/A(00.�'-&-1�,'�%E%4�'A'/-'(1-()%�-4�)$%�6$,),&'(6$�
9�0()%����;� �-&�� !:�� �4� )$%� $,0,).6%;� )$%� 3-L� (41� )'-�A'2()-4&� '-3/� ('%�
1-/)-42)0.� �0%<-2,/)()%;� 5-)$� )$%� 6'-*('-%/� 2'%/2%4)L/$(6%1;� (/� -4�Indo-�
cephalites chrysoolithicus� 9G((&%4:!:� (41� )$%� /%2,41('-%/� /0-&$)0.� 2A'E%1�
3(27�� �A)� )$%� 0()%'(0� '-33-4&� ()� (� 1-(*%)%'� 2,''%/6,41-4&� ),� )$()� ,��
)$%� /*(00%'�%<(*60%� 9�0()%� ���;� �-&�� !:� -/�4,)� 6'%/%'E%1� -4�)$%�$,0,).6%��
�4� -)/� $,1.L2$(*3%'�5$-2$� 3%&-4/� (66('%4)0.� ()� )$%� A66%'� %41� ,�� )$%�
2(E-).� 9�-00%1� 5-)$� 2'./)(00-4%� 2(02-)%:� E-/-30%� -4� �0()%� ���;� �-&�� ";� )$%�
6'-*('.� '-3/� ('%� *,'%� )$-27%4%1� (41� /0-&$)0.� �(')$%'� (6(');� /,� )$()�
)$%�0()%'(0�(/6%2)�)$%4�-/�/,*%5$()�-4)%'*%1-()%�3%)5%%4�)$()�,��Sphaero-�
ceras extremum;��,'4QA-/)J:;�(41� Stephanoceras submicrostoma,�	,))/2$%J:;�
)$%� 0())%'� ,�� 5$-2$;� *,'%,E%';� /$,5/� (� /,*%5$()� /-*-0('� -�� *,'%� 2,4L

M See Pal. Indica, N. S. vol. IX, Mem. No. 2, pt. 3, 1928, pi. xxi, fig. 6a.
*) “Der Dogger am Espinazito Pass &c.”. Palaeont. Abhand. N. 8. vol. IV,�

1898, p. 179, pi. xix (vi), fig. 6.
*) “Cber Jurassische Versteinerungen aus der Argentinischen Cordillere”, in�

Beitrage z. Geol. & Palaeont. d. Argentin. Republik. II, Pal.; pt. m, Palaeontogra-�
phica, Suppl. Ill ,  Lief. II, Heft. 2, 1878, p. 15, pi. m, fig. 3.



8picuous 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 
Cranocepkalites, not rapidly, as in BuUatimorphites, 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)1) rather than 
of an Indocephaliles, 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 65 mm diameter) suggest a transition to C. vul­
garis, but in this species the inner whorls are much more delicately ribbed.

Horizon and L o ca litie s:— Nodular Ironstone (vi), hills east of 
Antarctic Harbour, holotype and one doubtful fragment; pompeckji 
horizon, Mt. Hjernefjaeld, locality 2b, 740 m, 6 examples.

. 9. Cranocepkalites sp. nov.
6�02#+� ���B� ,)4-!�  2B�=�!

This is another form that although very incompletely known may 
yet be separately discussed since it obviously differs from the other 
species of Cranocepkalites 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 �1=)0)('-
in mm °lo •/• •/•

Plate VII, fig. 3 ......... .......  56 50 66 11
....  ....  ............___ (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 *)

N�� �)"+$20� 3%"(.%0%4/B� 5%0!� ��B� �;�;B� *!� ��9B� *)!�(O(5!



).6-2(0� ,�� )$%� /6%2-%/�� �)�-/�/%%4;�)$%'%;� )$()� )$%� )$-27%4%1� 6'-*('.� '-3/�
92,4)-4A%1� -4� (� /$('6�%<)%4/-,4� 1,54�),� )$%�A*3-0-2(0� /A)A'%:� *(.�&-E%�
'-/%� ()� )$%� *-110%� ,�� )$%� /-1%�),� )$'%%� ,'� �,A';� �-4%� /%2,41('-%/;� /0-&$)0.�
-420-4%1� �,'5('1� (41� 2,4)-4A,A/� (2',//� )$%� 5-1%0.� ('2$%1� 6%'-6$%'.��
�$-/�-/�)$%�,'4(*%4)()-,4�2$('(2)%'-/)-2� ,��)$%� �(+,2-(4��������� �%<2%6)�
)$()� -4� )$-/� &%4A/� )$%� 6'-*('-%/� ('%� /$,')%'� (41� )$%� /%2,41('-%/� /)-00�
�4%'�� �$%�5$,'0L/%2)-,4� -/� 1%6'%//%1;� (0*,/)� /%*-L0A4(';� 5-)$� $-&$� (41�
',A41%1�A*3-0-2(0� /0,6%�� �$%� /A)A'%L0-4%� -/� 4,)� 1-/)-42)0.� /$,54� 3A)� -4�
)$%� /*(00%'�%<(*60%�2(4� 3%� /%%4� ),� 2,4/-/)� ,��)$'%%� /(110%/� (/� -4� ,)$%'�
&��!����	������ � ,�� 5$-2$� ,40.� )$%� %<)%'4(0� (41� �-'/)� 0()%'(0� /(110%/� ('%�
,A)/-1%�)$%�A*3-0-2(0�/0,6%���$%�3-�-1�/%2,41�0()%'(0�9'%(00.��-'/)�(A<-0-('.:�
/(110%�(41� )$%� '%*(-4-4&�/*(00�%0%*%4)/�/%%*� ),�3%�2,*6('(30%�),� )$%-'�
%QA-E(0%4)/� -4�&����������� � 9�0()%� ��;� �-&��D(:�

� , '-8,4� (41� � ,2(0-).U?� �,1A0('� �',4/),4%� 9E-:;� �-00/� %(/)� ,��
�4)('2)-2� �('3,A';� D� %<(*60%/�

!��� &��!����	������� ��������� � /6��4,E�
6�02#+� ��B� ,)4-!� �U� �2B�=�!

�$%'%� ('%� (3,A)� (� 1,8%4� �'(&*%4)('.� %<(*60%/� ,�� )$-/� /6%2-%/� 3A)�
)$%.� /$,5� 2,4/-1%'(30%� E('-()-,4� /,� )$()� -)� -/� (&(-4� 4%2%//('.� ),� 3(/%�
)$%� 1%/2'-6)-,4� ,40.� ,4� )$%� $,0,).6%� 9�0()%� ��;� �-&�� !:� (0)$,A&$� )$-/;�
-)/%0�;� -/� '()$%'�-42,*60%)%�� �$%�1-*%4/-,4/� (41� )$,/%�,��(�E('-%).�('%U?

�)21+#+$� �.%$0�.+)4.#� �.)(<"+--� �1=)0)('- �
)"� 11� NGX� PGX� PGB

�0()%���;� �-&�� !� 9$,0,).6%:� � � � � � NN� C>� 9X:� >D
?� �-&�� >� 9E('�� �%������� � ""� C�� D"9X:� >@9X:

�$%� ,A)%'�5$,'0� ,�� )$%� $,0,).6%� -/� (00� 3,1.L2$(*3%'�9/,� �('�(/� -)� -/�
6'%/%'E%1:� (41� /-42%� -)/� 6,/)%'-,'� 6(')� -/� 2'A/$%1� (41� )$%� (4)%'-,'� %41�
5,'4� (5(.� ,4� )$%� /-1%� 4,)� �-&A'%1;� -)� -/� -*6,//-30%� ),� 1%)%'*-4%� )$%�
5$,'0L)$-274%//�� �A)� -4� *,/)� ,��)$%��'(&*%4)/�)$%�$%-&$)� -/�&'%()%'�)$(4�
)$%�)$-274%//;� (/�-4�)$%�E('���%������ ;�5$-0%�-4�,40.�,4%�,'�)5,�1%�,'*%1�
%<(*60%/� $%-&$)� (41� )$-274%//� ('%� (66',<-*()%0.� %QA(0�� �$%� ',A41%1�
(41� /*,,)$� A*3-0-2(0� 5(00� -/� 2,*6('()-E%0.� $-&$�� �$%� 2$('(2)%'-/)-2�
�%()A'%� ,�� )$%� 6'%/%4)� /6%2-%/� -/� )$%� ,'4(*%4)()-,4;� 2,4/-/)-4&� ,�� 3-�A'H
2()-4&� �-%<-2,/)(%;� 5-)$� (4� ,22(/-,4(0� /%2,41('.� '-3� -4)%'2(0()%1;� (41�
-4� )$%� 2,('/%4%//� ,�� )$-/� 3-60-2()%� '-33-4&� (0'%(1.� ,4� )$%� -44%'�5$,'0/��
�$%'%� ('%� (3,A)� >�� )$-27%4%1� 6'-*('-%/� ),� )$%�5$,'0;� 2'%/2%4)-2� (/� -4�
&�� �!/������ � (41� 5-)$� /%2,41('.� 3'(42$%/� /0-&$)0.� 6','/-'(1-()%�� �4� )$%�
6%'-6$%'.� ,�� )$%� $,0,).6%� )$%� '-3/� ('%� /,*%5$()�5%(7%4%1� 3A)� -4� /,*%�
,�� )$%� �'(&*%4)/� )$%.� ('%� (0*,/)� (/� /)',4&�,4� )$%�E%4)%'�(/� ,4� )$%�/-1%��
�$%� E('���%������� � 5-)$� (� /)-00� 0('&%'�A*3-0-2A/;� -/� 2$('(2)%'-/%1� 3.� -)/



1('-%/� ('%� �%%30%'� (41� E%'.� /)',4&0.� 6',+%2)%1;� %/6%2-(00.� 4%('� )$%�(6%'H
)A'%�� �$%� 6%'-6$%'.� -/� /*,,)$;� (0/,� )$%� $-&$� (41� /)%%6� A*3-0-2(0� 5(00��
�4�,')A4()%0.� )$%� 2(/)� 2,4/-/)/� %4)-'%0.� ,�� /(41/),4%� *()'-<� /,� )$()�
)$%� 1,'/(0� ('%(� 2(44,)� 3%� %<6,/%1�� �$%� '%/),'%1� 5$,'0L/%2)-,4;� 9�-&��C2:;�
-/� 3(/%1� ,4� )$%� '%2,4/)'A2)-,4�� �$%'%� -/� (0/,;� ,��2,A'/%;� 4,� )'(2%� ,�� )$%�
/A)A'%L0-4%�

�$%� '%/%*30(42%� ,�� )$%� 6'%/%4)� /6%2-%/� ),�Spkaeroceras extremum�
�,'4QA-/)!:� $(/� (0'%(1.� 3%%4� /)()%1� ),� 3%� 6A'%0.�/A6%'�-2-(0��C. inversus;�
,4� )$%� ,)$%'� $(41;� 1-��%'/� *%'%0.� -4� 5$,'0L/$(6%� /,� )$()� )$%� &%4%'-2�
'%�%'%42%� -/� /2('2%0.� 1,A3)�A0;� -4� /6-)%� ,�� )$%� �'(&*%4)('.� 2,41-)-,4� ,��
)$-/� A4-QA%� �,'*�

� , '-8,4� (41� � ,2(0-).U?� �**,4-)%� $,'-8,4;� D@�*;� �()$%1'(0�
�,A4)(-4;� !� %<(*60%�

	%4A/� ARCTOCEPHALITES,� �6()$�
!=>N�� �%E-/-,4� ,�� )$%� BA'(//-2� �%6$(0,6,1� �(A4(� ,�� �(2$$� 9�A)2$:�

�(0�� �41-2(;� ��� ��� E,0�� -<;� �,�� >;� 6)��D;� 6�� !@C�
�$-/� &%4A/� 5(/� 6',6,/%1� �,'� (� 3,'%(0� &',A6� ,�� �(2',2%6$(0-)-1/�

,��5$-2$� A. arcticus�9 ] � ‘Amm. ishmae,� E('�� arcticus\� �%5),4;� -4� �%5),4�
(41� �%(0�:!:� 5(/� /%0%2)%1� (/� )$%� &%4,).6%�� �$%� %<(*60%� -4� )$%� �'-)-/$�
�A/%A*� 9�,�� ��� @>C=:;� 2-)%1� (/� '%6'%/%4)-4&� �%5),4F/� /6%2-%/�9)$%� $,0,L�
).6%� 4,)� 3%-4&�(E(-0(30%:;� -/� 4,5� �-&A'%1� ),� -00A/)'()%� )$%� 2$('(2)%'-/)-2�
2$(4&%� �',*� /$('6�),� 30A4)� '-33-4&;� -4E,0A)%�5$,'0L/$(6%;� /*,,)$� ,A)%'�
E,0A)-,4� ()� (� 2,*6('()-E%0.� /*(00� 1-(*%)%';� (41� 1%%60.� 1-E-1%1� (41�
-4)%'0,27-4&� /A)A'%L0-4%/�� �$%/%� 5%'%� /)()%1� ),� 3%� /-*60-�-%1� -4� /,*%�
/6%2-%/;� %�&�� )$%� 1-/2,-1(0�A. pompeckji;� �(1/%4� /6�;� 3A)� )$-/� -/� 4,5�
/%6('()%1� &%4%'-2(00.� 9/%%� A41%'�Cranocephalites;� 6�� !C:�� �)� 5-00� 3%�
/%%4� )$()� �%5),4F/� ).6%L�-&A'%� 5(/� 4,)� A4/A22%//�A0;� (41� ()� 0%(/)� ,4%�
,��G$-)�-%01F/D:� -00A/)'()-,4/� (0/,� 20%('0.� '%6'%/%4)/�)$%� /(*%� �,'*;� %E%4�
-4� )$%� 4('',5%/)� -4)%'6'%)()-,4�

�)� *(.�4,5�3%�(11%1�),�)$%�&%4%'-2�1-(&4,/-/�)$()�(�)%'�)$%�/*,,)$�
3,1.L2$(*3%'� /)(&%� )$%'%� *(.� 3%� (� '%)A'4� ),� /)',4&0.� 6','/-'(1-()%�
2,/)()-,4;� 3A)� ,40.� QA-)%� 4%('� )$%� *,A)$L3,'1%'�� �$-/� *(.� *,1-�.� )$%�
�-4(0� 2,4/)'-2)-,4;� 5$-2$� -4� -)/� ).6-2(0� �,'*� 5(/� (0'%(1.� �-&A'%1� 3.�
G$-)%(E%/C:�� �4� (� /-*-0('� �'(&*%4)� 5-)$� 2,4/)'-2)%1� *,A)$L3,'1%'

Q��Loc. cit.� 6�%44+$� 5!� �-*)"2L)#%�B� �;�;B� *!� �:B� *)!� 5)B� ,)4-!�879!
P�� D�%#+-� %"� 2� 3%00+(#)%"� %,� �%(<-� 2"&� 	%--)0-� ,$%1� 	$2"L� I%-+,� �2"&B� 12&+�

=/� #.+� I2(<-%"��2$1-F%$#.� �O*+&)#)%"� &'$)"4� �;��7 �;�9!E� J'2$#!� I%)�$"!� V+%0! �
�%(!B� 5%0!� )!1B� �;�:B� *!�8��B� *)!� O)!B� ,)4-!� �B� 02� %"0/!

N�� D�%#+-�%"� -%1+� I'$2--)(� 	%--)0-� ,$%1� 	$2"L� I%-+,� �2"&B� =$%'4.#�=/�2� �+1Y
=+$� %,� #.+� K)+40+$� �O*0%$)"4� �O*+&)#)%"!E� �'00!� �1+$!� �'-!� �2#!� �)-#!B� 5%0!�x x i i ,�
���9B� *!� � �B� *)!� xviii,� ,04!� �!

•) Ibid.,� ,)4!� �!



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)1) 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.

Gxcentrumbilication is scarcely apparent in the arcticus group and 
this is one reason why I 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 Frebold3) 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. ell iplicus  
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 Pompeckj with '’Macrocephalites' pila, Nikitin. The 
Resemblance of other examples to Kamptokephalites and Indocephalites 
is 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' cadoceroid.es, Burckhardt4)-which was also com­
pared to A. pilaeformis and which shows some resemblance to the earlier

') “Jurassic Fauna of Cape Flora, Franz Josef Land”. Norweg. X. Polar Exp. 
1893—96. Scient. Res. II, 1899, p. 70, pi. II, figs. 12a—c =  ‘smooth variety of 
� �� �������� ’ in Newton ������ �����  pi. � � �� fig. 3). Buckman '����� �����  1929, p. 11) found 
differences but overlooked the fact that, as Pompeckj had pointed out, the section 
is 'not in the plane of the greatest diameter.

*) 0)��� ����  (1929), pis. i—	 � �
*) Jura- und Kreidefossilien von Nowaya Zemlya. Rep. Srient. Res. Norweg. 

Exp. Nowaya Zemlya, 1921, No. 23; 1924, p. 4, pi. i, fig. 1.
•) “Cefalopodos del Jurasico Medio de Oaxaca y Guerrero'. Inst. Geol. Mexico, 

Bol. No. 47, 1927, p. 29, pi. xiv, figs. 1—7.
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Diameter Whorl-height Thickness Umbilicus
in mm •/. •/. •/.

Holotype (PI. XI, fig. 1)............ (at)68 52 59 10
var. magna (PI. XII, fig. 4). . .. (at)67 54 60 12
No. 382 (var. magna)................ 81 62 56 11
No. 383 (var. magna)................ 99 . • 53 • •
No. 384 (coarsely-ribbed variety]1 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. 2 a, b) 
may definitely be referred to the present species. Compared with the 
similar immature Macrocephaliles iskmae (non Keyserling) figured by 
Salfeld and Frebold1) 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

•) Loc. cit. (Rep. Sci. Res. Norweg. Gxped. Novaya Zemlya, 1921), 1924, pi. i, 
fig. 1.

') Loc. cit. (Palaeontographica, Suppl. IV) 1912, pis. x x x v i i  and xli i .
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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 (44 c) doubtfully referred 
to that form.

H orizon and L o ca litie s:— Pompeckji horizon, Mt. Hjornefjaeld, 
locality 2b, 740 m, 11 examples; locality 6, 740 m, 2 examples.

11. Cranocephalites subextremus, sp. nov.
(Plate IX, figs. 5a—c).

This species is represented only by the body-chamber fragment 
represented in Plate IX, fig. 5, which may not seem sufficient for the 
erection of a new name; but since this form is so obviously merely an 
extreme development of the same stock that produced C. fur cat us 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........................................................  30 °/0 of the diameter
Whorl-thickness....................................................  62 °/0 — —
Umbilicus.............................................................. 35 % — . —

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 this 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 septqte portion, the whorl-height was 
probably about 50 °/o an(l the umbilicus only 15 % of the diameter.

The ribbing is essentially like that of the last species but the secon-
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Diameter Whorl-height Thickness Umbilicus
in mm •/. •/. #/o

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 XVI, 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, bu t’the aperture 
is 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 Kamplokephalites, e.g. K. hudlestoni, 
Blake sp.1) or K.subpila, Spath2). 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 L oca lity :— Arctocephaliles beds, Mt. Hjornefjteld, 
loc. 2,760 m (13 examples including doubtful fragments). *)

*) Fauna of the Cornbrash: Mon. Pal. Soe. 1906, p. 47, pi. iv, fig. 3.
«) Loc. cit. (Kachh, 3), 1928, p. 173.
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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—.67—.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.

H orizon and L oca lity :— Arctocephaliles beds, Mt. Hjemefjseld, 
locality 2, 760 m (1 example).

Genus XENOCEPHA LI TES, Spath, 1928.
Xenocephalites borealis, sp. nov.

(Plate XIV, figs. 4a—d).
The unique example here figured has the following dimensions:—•

Diameter...............................  24 mm
Whorl-height.......................  50 °/0 of the diameter.
Thickness.............................  67 °/0 — —
Umbilicus............................. 10 °/0 — —

It is merely the internal cast of the septate nucleus of a larger form, 
but its ribbing is so 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. 4 b 
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 Arctocephaliles, 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 stecond lateral lobe also is much deeper
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coarser, at this stage, while in the true Macrocephalites it is 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 fcrylowi 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 L ocality :— Arcticoceras beds, 546—570m, Mt. 
Mikael (1 example).

Family Cardioceratidae, Hyatt, �3�� , 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. Douville, 1911 
Pseudocadoceras, Buckman, 1919.
Quenstedioceras, Hyatt, 1876 (synonyms:— Prorsiceras, Buckman, 1918, 

Bourkelamberticeras, Buckman, 1920, Weissermeliceras, Buckman, 
1920).

s. g. Longaeviceras, Buckman, 1919. 
s. g. Vertumniceras, Buckman, 1918.
8. g. Eboraciceras, Buckman, 1918, (synonyms:— Eichwaldiceras, Buck- 

man, 1920, and Sutherlandiceras, Buckman, 1922). 
s. g. Pavloviceras, 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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,�� (� $%06� ),� /2-%42%� ),� '%/)'-2)� )$%/%� )5,�&%4%'(� ),� /*(00� &',A6/� 5-)$-4�
)$%*;� (/� 5(/� 1,4%� 3.� �A27*(4;� (41� ),� (22%6)� $-/� 4%5� &%4%'(� (/� ,��
%QA(0� '(47;� )$A/� '%*,E-4&� �',*�Quenstedioceras� (41� Cardioceras� *(4.�
,�� )$%� *,/)� ).6-2(0� /6%2-%/�� �$%� %//%4)-(0� $,*,&%4%-).� ,�� )$%� �(*-0.�
�('1-,2%'()-1(%� -/� ,3E-,A/� (0)$,A&$� )$%� &%4%'(� ('%� (00� 6,0.6$.0%)-2��
�,'� �� (&'%%� 5-)$� �*,',1-4%� )$()� )$%� 1-��%'%4)� �,'*/� ,�� Quenstedioceras�
5%'%� 1%'-E%1� -41%6%41%4)0.� �',*� E('-,A/� /6%2-%/� ,��Cadoceras;� (41� )$%�
1-��%'%4)� �('1-,2%'()%/� (&(-4� �',*� E('-,A/� RA%4/)%1-,2%'()%/�� �$%� 4%5�
	'%%40(41� *()%'-(0� $%'%� 1%/2'-3%1� %4(30%/� A/� ),� )'(2%� )$%� �(1,2%'()-1�
/),27� 3(27� ()� 0%(/)� )5,� *,'%� /)(&%/;� (41� ),� /$,5� )$()� %E%4�Cadoceras�
(41� Chamoussetia� $(E%� (� /%6('()%� ,'-&-4�

G$-0%�Quenstedioceras� 9Eboraciceras) mologae� (41� Q. rybinskianum�
9�-7-)-4:!:� /)-00� '%)(-4� (42%/)'(0�Cadoceras� �%()A'%/;� (� *%*3%'� ,�� .%)�
(4,)$%'��(1,2%'()-1� ,��/$,,);� -��%�� )$%� �(2$.2%'()-4(%;� $(/� (2)A(00.�3%%4�
*-/)(7%4� �,'� C. sublaeve;� )$%�&%4,).6%�,��Cadoceras.� �$-/�2A'-,A/� �,'*� -/�
Pachyceras jarryi� 9�A1%/L�%/0,4&2$(*6/� ���:� ��� �,AE-00%J:;� �-'/)�
1%/2'-3%1� (/�A mm. (Stephanoceras) sublaevis� 3.� �(*,4D:� -4� !N"�� (41�
3.� �A1%/L�%/0,4&2$(*6/C:� -4� !NN=;� (41� 4(*%1� (&(-4� 9!=!D:� 3.� �A27L�
*(4":� 5$,� 6,-4)%1� ,A)� )$()� %E%4� �,*6%27+� $(1� �(-0%1� ),� /%%� )$()� -)�
5(/� 4,)� (� Cadoceras.� �A2$� 2(/%/� ,�� '%/%*30(42%� ('%� ),� 3%� %<6%2)%1� -4�
(� $,*,&%4%,A/� /),27� (41� )$%� �(2)� )$()� �A27*(4F/� ,54� 'Catacephalites'�
4,5� )A'4%1� ,A)� ),� 3%� (�Cadoceras� /$,5/� )$()� ,A'� 2,*60%<� *,1%'4�
4,*%420()A'%� '%6'%/%4)/� 3A)� 0-))0%� '%(0� (1E(42%�� �$%� -420A/-,4� ,�� �'AL�
&A-%'%F/�Amm. coronatus� -4� )$%�macrocephali� -4/)%(1� ,�� )$%�coronarii,�
$A41'%1�.%('/� (&,;�5(/�(�*(/)%'�/)',7%I� )$%�6%)).�QA%/)-,4� (/�),�5$%)$%'�
)$-/� /6%2-%/� -/� ),� 3%� '%�%''%1� ),�Cadoceras� 9�,1%0:;� Pachyceras� 9�(A&:;�
,'� Erymnoceras� 9�.()):� *())%'/� *,/)� ),� )$,/%� 5$,� 60(2%� (� �-2)-)-,A/�
2$',4,0,&-2(0� E(0A%� ,4� )$%/%� &%4%'(�

') “Dio Jura-Ablagerungen /.wisclion Rybinsk, Mologa und Myschkin an dor�
oberen Wolga.” Mem. Acad. Imp. Sci. St. Petersb. (VII) vol. xxvm , No. 5, 1881,�
p. 50, pi. i, figs. 8— 12.

*) “litude sur los Cardioeoratides do Dives, Villcrs-sur-Mer, ot quolques autros�
giseinonts.” Mem. Soo. Geol. France, Paleont., vol. XIX, fasc. 2, 1912, p. 37.

s) “ Handbook totho Geology of Weymouth and the Island of Portland.” London,�
p. 28, fig. 14.

4) “Rapport sur les Fossiles Oxfordiens do la Collection Jarrv.” Bull. Soo. I.inn.�
Normandie, vol. II, 1889, p. 26.

*) “The "“Kellowav Rock"” of Scarborough”. Quart. Journ. Geol. Soo. 
vol. �� � � � �� 1913, p. 163.



Genus ARCTICOCERAS, Spath, 19241).

G enotype:— A mm. 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, pi. xx, figs. 
; — �� .

Tbe genotype species has been misinterpreted by most authors, 
including perhaps authorities like Pavlow* 2), so that 1 am now reiiguring 
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 Pompeckj3) and Sokolov4), 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 A mm. 
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 19285) contrary to Lemoine6), 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 nowr 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 pseudishmaey 
in spite of its rounded umbilical border. The strongly ornamented
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(05(./�,4�,4%�/-1%;�/%%*�),�*%;�$,5%E%';� ),�$(E%�3%%4�*(-40.�3%4)$,4-2�
2'(50%'/;� %E%4� -�� 2(6(30%� ,�� /5-**-4&� 5%00� 5$%4� 4%2%//-).� (',/%�� �$%�
'()$%'� 2,('/%� /(41/),4%� *()'-<� ,�� )$%� 	'%%40(41� �,'*/� $%'%� 1%/2'-3%1�
(41� )$%� (//,2-()%1� ,)$%'� -4E%')%3'()%/�2%')(-40.� -41-2()%� /$(00,5�5()%'I�
(41� �� )(7%� (00� )$%� �(2',2%6$(0-)-1/� (41� �(1,2%'()-1/� ),� $(E%� $(1� (�
*,1%� ,�� 0-�%� /-*-0('� ),� )$()� ,�� )$%� '%2%4)�Nautilus1).

�4�)$%�1%/2'-6)-,4� ,��A. kochi�3%0,5�-)� -/� *%4)-,4%1� )$()�)$%�/A)A'%L�
0-4%�,��(�.,A4&�%<(*60%�'%/%*30%/�)$()� ,��1F�'3-&4.F/�"Amm. galdrinusM�
95$-2$� -/� (� /.4,4.*� ,�� Quenstedioceras� 9Longaeviceras:� funiferum;� �$-0H
0-6/� /6�:J:� ,4� (22,A4)� ,�� )$%� -42'%(/%1� 4A*3%'� ,�� A*3-0-2(0� %0%*%4)/��
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4) ,�����  [>. 53, pi. i, figs. 3a—d.



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.
6�02#+� ���B� ,)4!� �U� ��!� � ���B� ,)4-!� �79U� ��!� ���B� ,)4-!� �7;U� ��!� ��B� ,)4-!� �B� �79�!

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:—

�)21+#+$ �.%$0�.+)4.# �.)(<"+-- Umbilicus
)"� 11 •/. •/. •/.

Holotype (Plate XV, fig. 1). . . 115 51 (?) 15
Paratype I (Plate XII, fig. 1) . 105 48 42 17

— II (Plate XIV, fig. 1). 160 50 (?) 10
No. 354 (suture-line, text-fig. 3) 132 49 (?) 10
Inner whorls (Plate XV,fig. 4). 55 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 ]G%�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, become 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 I figured in Plate XII, fig. lc. The ventral costalion 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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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. 3c, differs from that 
of A. kochi in its less subdivided external saddle, but the siphonal half 
of this is’ worn.

Horizon and L ocalities:— Arcticoceras beds, 646—670 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.
6�02#+� � ���B� ,)4-!� ;2B�=�!

The holotype of this species, with three-quarters of the outer whorl 
belonging to the body-chamber, has the following dimensions:—

Diameter in mm...................................................  62
Whorl-height (in °/o °f the diameter)...............  46
Whorl-thickness (in °/0 of the diameter)............ 63
Umbilicus (in °/o 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 63 °/0, 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 (flatter) young A. kochi, represented in Plate XV, fig. 4a, 
are sharp and strongly projected on the lateral area, after being first 
reflexed on the umbilical 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 Kamptokephaliles at early stages.

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. 68).

Horizon and L ocality :— Arcticoceras beds, 600 m, Mt. Mikael
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Figs, la , b. Cranocephalites maculatus sp. nov. Side- and peripheral views of 
holotype (No. 437) from Cathedral Mtn. (370 m) Bathonian, pom-
peck j i  horizon...........................................................................................

2-4. 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.. . .

Figs. 6a, b. Cylindroteuthis subextensa (Nikitin). Ventral view and cross-section 
at alveolar end of an example from the Pecten Bed, Bathonian,
Mt. Hjoraefj&ld (700 m ).........................................................................

6. Cranocephalites vulgaris sp. nov. External suture-line of specimen 
No. 414. Cathedral Mtn. (370m) Bathonian, pompeckji horizon..
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Cranocephalites vulgaris, sp. nov. var. densicostata, nov. Side-view  
of complete example No. 41H. Cathedral Mtn. (370 m) Bathonian,
pompeckji horizon...............................................................................................
Cranocephalites maculatus, sp. nov., var. tenuis, nov. Side-view of 
body-chamber example No. 421. Cathedral Mtn. (370 m) Bathonian,
pompeckji horizon...............................................................................................
Cranocephalites vulgaris, sp. nov. Side- and peripheral views of 
septate whorls (No. 410), worn at end. Cathedral Mtn. (370 m)
Bathonian, pompeckji horizon............................................. ........................
Pseudomonotis sp. ind. Internal casts of two left valves. Arrtocepha-
lites Beds, Bathonian, Mt. Hjornefjadd, locality 1 (700 m )..............
Pseudomonotis a(T. doneziana, Borissjak. Fragment of the rock 
made up almost exclusively of shells of this species. Arctocephalites
Beds, Bathonian, Mt. Hjornefjadd, locality 1 (700 m ).......................
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. 36846)..............................................................................................................
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, Bathonian, Mt. Hjornefjald, locality
2 (760 m ) ...............................................................................................................
Cranocephalites pompeckji (Madsen). Last, adult, suture-line, slightly 
worn, of var. rustica (No. 39G) transitional to C. vulgaris (8) ; side- 
and peripheral views of septate inner whorls, partly crushed, of 
var. rustica, nov. (No. 397) (9a, h); peripheral view of a small 
example No. 400 (10). Mt. Hjornefjudd, locality 6 (740 m), Bathon­
ian, pompeckji horizon......................................................................................
Natica sp. nov.? alT. chauviniana, d'Orbigny. Two large examples 
from Mt. Hjornefjadd, locality L Bathonian, Arctocephalites (Satica)
Beds (700 m )........................................................................................................
Inoceramus sp. juv. ind. Internal cast of right valve. Same locality 
and horizon..........................................................................................................
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