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I1. SPECIFIC DESCRIPTIONS

PHYLUM MOLLUSC A.

A. Class Cephalopoda.
a. Ordee AMMONOIDEA.
SUPER-FAMILY STEPHANOCERATIDA.
Family Cardioceratidae, Hyatt 1892, emend.
Sub-family Cardioceratinae, emend.

When in 1932") | suggested that it was advisable to split-up the
original family Cardioceratidae into sub-families, | defined the Cardio-
ceratinae as including those post-Quenstedioceras developments in which
a cordate whorl-section and a serrated keel were conspicuous at all
stages. The sub-family is very homogeneous and corresponds merely to
the old genus Cardioceras sensu lato, as understood by authors like
R. Douvillé?). The separation by Hyatt?), in 1900, of Amoeboceras (for
the forms of the alter nans group) was justified, and accepted for example
by Reeside?); but Salfeld®), in 1915, rejected this name because, according
to him, many younger Cardiocerates (his bauhini, kitchini and anglicum.
groups) were derived from certain late members of the cordatum group
(Cardioceras s. a.) that co-existed with the alternans group and therefore
would also require separate sub-generic names. But | can see no ohjection
to using Amoeboceras for al these younger Cardiocerates; for the origin
of Cardioceras itself (in Quenstedioceras) is polyphyletic. As is generally
the case when one group of ammonites is replaced by another, there
are transitions in many directions, according to whether any one char-
acter is more or less developed in different individuals;, and since the
new characters first appear in the young or adolescent stages and since

1} Medd. om Grenland, vol. Lxxxvii, no. 7, p. 47.

2) fitudes sur les Cardioceratidés de Dives &c. Mem. Soc. géol. France, Paléont.
no. 46, vol. xix, pt. 2, 1912

3) In Zittel's Text-Book of Paleontology (1st English edition). p. 580.

%) Some American Jurassic Ammonites Of the Genera Quenstedticeras, Car-
dioceras and Amoeboceras &c. U. 8. Geol. Surv. Prof. Paper 118 1919, p. 13

5) Monographie der Gattung Cardioceras. |. Die Cardioceraten des Oberen
Oxford und Kimmeridge. Zeit. Deutsch. Geol. Ges., vol. Lxvir (1915), Abh., Heft, 3.
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it is the adult and not the inner whorls that show most resemblance
to the ancestral form, the ontogenetic evidence on which Salfeld relied
is to me valueless. Thus the genus Sagitticeras, Buckrnan, 1921 is in
my opinion merely a heterogeneous mixture of transitional Quenstedio-
ceras (Vertumniceras) €. g. S sagitta and S fastigatum and more or less
similar Cardioceras (Vertebriceras), e.g. 8. moderatum and S. carini-
ferum, S. Buckman?!). Another transitional type is Goliathiceras, S.Buck-
man, 19192 (for often gigantic forms in which the keel may be only
in the Quenstedioceras stage, in spite of their late age); and | have already
pointed out that the inclusion of this genus (with its synonyms Hor-
toniceras and Korythoceras, Buckman 1922%) in Cardioceratinae rather
than Cadoceratinae is arbitrary. Goliathiceras is now used as a sub-
genus of Cardioceras for the inflated forms, as Vertebriceras and Secar-
burgiceras, Buckman may be used for the quadrate-whorled and untuber-
culate, discoidal, species respectively; bul there are many transitions
to Cardioceras s. s. (with the synonyms Paracardioceras, Pachycardio-
ceras, Galecardioceras, Miticardioceras an<i Anacardioceras, Buckman,
also probably the unknown quantity “Chalcedeniceras’). Likewise the
smooth and discoidal forms (Seoticardioceras) arc intimately related to
the typical, tuberculate, Cardioceras, athough they aso include deriv-
atives of Scarburgiceras, with smooth outer-whorls; and Buckrnan him-
self included some of the smooth forms in Anacardioceras?®),the tuber-
culate genotype of which (A. cordatiforme), however, was apparently
separated from the typical C. cardia merely on a presumed difference
in age. Unlike Cawtonicerus, Buckman?), which is later in date than the
typical cordatum group and may, perhaps, be found to be separable
generically, the three groups above discussed are morphological units,
i, e developments more or less parallel with the typical Cardioceras s. s.
and without time significance. “The subdivisions of Buckman’s Cardio-
ceratan age®) are as misleading as his dating of the Ampthill Clay?);
he not only inverted the well-known stratigraphical position of some,
like C.excavatum (Scoticardioceras) and C. vertebrale (Vertebriceras), but
included in this age three hemerae ‘(praecordatum, vernoni and oculatum)
which arc each more or less equivalent to the renggert zone of his Ver-

1) Type Ammonites, vol. rir (1921), pl.cerx; vol. v (1922), pl. couxxx; vol. vi
(1926—26), pls. pe and pexxvin

2) [bid., pl. cxxxI1 a-c.

3 Type Ammonites, vol. iv, pls. ccxcevi and ceerxr.

) B.g. A. delicatum (vol. vi, pl. pexxx). Since al large examples of Car-
dioceras become smooth, there will generally be considerable practical difficulty in
separating Seoticardioceras from Cardioceras S. S,

5) Type Ammonites, vol. v, 1923 pl. coriv. .

8) Ihid., vol. vi, parts 71—72 (A. Morley Davies), 1930, pp. 26—=27.

) Ibid., vol. vi, 1927, p. 49.
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tumniceratan age. With regard to Plasmatoceras (and *Plasmatites™)
which aso deserves subgeneric rank within Cardioceras (for the finely-
ribbed extreme offshoots of the praeccordatum group = Scarburgiceras)
it may he mentioned that at Wootton Bassett, C. (P.)plastum, Buck-
man, (which is very dose to C. (P.) tenuicostatum, Nikitin, and C. (P.)
tenuistriatum, Borissjak) is associated with a Vertebriceras (B. M.,
no. 37429) so that it is of Upper Oxford Clay (cardia-vericbrale) age.

The genera Prionodoceras, Buckman, 1920 (for the serratum-group)
and Amoebites, 1925 (for the kitchini-group) are justified, in my opinion,
but in view of the polyphyletic character of the later Cardiocerates,
they are again taken to be merely sub-genera of Amoeboceras, Hyalt.
The inclusion, by Salfeld, in his one “Group 3" of such diverse elements
as A. alternans, A. serratum and A. transversum shows that they are all
closely allied, and the A. bauhini group of the same author was made
to include A mm. kapfi, Oppel, a species almost indistinguishable from
Cardioceras (Plasmatoceras)plastum, above referred to, of Upper Oxford
Clay (i. e. pre-alternans) age. Even the tuberculate Amoebites .is only
a morphological unit; and Salfeld") himself significantly pointed out
that inner whorls of his C. praecbauhini could scarcely be separated from
a form of the late anglicum group.

The younger East Greenland Cardiocerates here described do not
Include forms of the restricted alternans group; but there are some
typical Prionodoceras and Amoebites. On the other hand there are two
groups that require new names, namely the nathorsti-robustum-sokolovi
group (Fuprionoceras gen. nov.) and the trituberculate Hoplocardio-
ceras nov. The first may be defined as comprising those large boreal
forms that have young stages like species of the earlier genus Priono-
doceras, but that remain evolute and ornamented instead of becoming
involute and smooth. .

There are many incompletely-known forms of Amoeboceras in geo-
logical literature that are ditficult to assign to either Prionodoceras or
to Euprionoceras, at the size represented by the origina figures;, and
for this reason alone it is preferable to retain Amoeboceras as a collective
name for all the younger Cardiocerates. But the smooth body-chambers
of e. g. A. (Prionodoceras) excentricum, Buckman?) and the costate final
stages of the evolute A. (E.) sokolovi (Bodylevsky)®) or of the form here
figured as A. (E.) kochi (Plate 5, fig. 2a) are so entirely different Lhat

e =

sub-generic separation seemswell justified. Euprionoceras occurs in Scot-

Y) Op. fit, (Monogr. Cardioceras), 1915, p. 198,

%) Type Ammonites, vol. v, 1924, pl. cpLxI1v.

%) In Sokolov and Bodylevsky: “Jura- und Kreide-Faunen von Spitzbergen”.
Skrifter om Svalbard og Ishavet, no. 85, 1931, p. 86, pl. vi. fig. L.
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land (Culgower) as well as in North America, Greenland and Spits-
bergen, but has not been definitely identified from Russia.

The second new sub-genus Hoplocardioceras with its three rows of
prominent spines is characterised by its Aspidoceratid aspect which in
the case of some badly preserved examples from Kuhn island has
indeed caused them to he attributed to the genus Aspidoceras, hitherto
unknown from the Arctic regions.

Finally there is the anglicum group of Salfeld which includes dwarf-
forms that reduce the keel until there is an amost rounded venter and
no rostrum. The forms of this latest group of Amoeborates clearly cannot
be attached to the extreme Amochites or Hoplocardioceras and even if
they should turn out to be merely endforms of the large Euprionoceras,
they are distinct enough for sub-generie separation ( = Nannocardio-
ceras, nov.).

The Cardioceratinae, then, include the following genera and sub-

genera -—

Genus CARDIOCERAS, Neumayr and Uhlig 1881.
Genotype: C. cardia, Buckman ( = €. cordatum, Sowerby, partim).

Sub-genus Goliathiceras, Buckman 1919.
Sub-genotype: G. ammonoides (Young & Bird).

Sub-genus Searburgiceras, Buckman 1924.
Sub-genotype: S. scarburgense (Young & Bird).

Sub-genus Vertebriceras, Buckman 1920.
Sub-genotype: V. dorsale, Buckman.

Sub-genus Scoticardioceras, Buckman 1925.
Sub-genotype: S. scoticum, Buckman.

Sub-genus Plasmatoceras, Buckman 1925.
Sub-genotype: P. plastum, Buckman.

Sub-genus Cawtoniceras, Buckman 1923.
Sub-genotype: (. cawionense (Blake & Hudleston).

Genus AMOEBOCERAS, Hyatt 1900.
Genotype: A. aliernans (v. Buch).

Sub-genus Prionodoceras, Buckman 1920.
Sub-genotype: P.prionodes, Buckman.

Sub-genus Amoebites, Buckman 1925,
Sub-genotype: A. akanthophorus, Buckman.

Sub-genus Euprionoceras, nov.
Sub-genotype: E. kochi, nov.

Sub-genus Hoplocardioceras, NOV.
Sub-genotype: H. decipiens nov.

Sub-genus Nannocardioceras, nov.
Sub-genotype: N. anglicum (Salfeld).
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Genus CARDIOCERAS, Neumayr et Uhlig 188L
Cardioceras all. zeraidae, llovaisky.
(Plate 2, figs. 8 a—c).
1904. Cardioceras zenaidae, 1lovaisky. “L’Oxfordien et le Sequanien des
gouvernements de Moscou et de Riasan’;
Bull. Soc. Imp. Nat. Moscou, N. S, vol.
xvit (1903), p. 269, pl. x, figs. 33 —36.

The fragment of a body-chamber here figured is perhaps too incom-
plete to dlow of specific identification, but as it is the only fossil before
me from the lowest beds, i. e. the concretions in the sandy micaceous
clays and marls between the Pecten Sandstone and the basal Charcot
Bay Sandstone, it merits careful examination. The last two suture-lines
are partly visible at the smaller end, especialy the external saddle of
the last and Lhe first lateral lobe of the penultimate suture-line. These,
however, are not distinctive, and a similar suture-line has been figured,
for example by Reeside") for C. (Scarburgiceras) martini, although this
is entirely dillerent externally. In view of the small value of Lhe suture-
line, it is then necessary to rely on ornamentation and whorl-shape.
The latter is subhexagonal (fig. 3¢), with the greatest thickness at the
lateral tubercle, and a high and perpendicular umbilical wall. The high,
thin, keel is accompanied by concave lateral areas, but Lhere are no
grooves; the crenulations are sharp and directed forwards, as in typical
Cardioceras. Each lateral tubercle, connected with the umbilical slope
by a sharp rib, gives rise to two smaller costae, which in their turn,
at elongated tubercles situated at the ventro-lateral edges, branch into
two, still weaker, and strongly projected ribs that each correspond to
one tooth in Lhe carina. This is the type of ribbing shown in Hovaisky’s
fig. 34, but there arc individual s of the common C. cordatum (J. Sowerby)
or of the amost identical C. caclatum, Pavlow?) that could well yield
a similar whorl-fragment. A fragment of the last species from Jameson
Land is figured in Plate 15, fig. 3; it differs from the common C. cor-
datum merely in its less closely-spaced primary ribs.

The American C. canadense,-Whiteaves®) is nol very close to the
present form, judging by the origina figure; but Reeside’s) larger
Wyoming specimen and the same author’'s C. whiteavesi®) are, perhaps,

Y Loc. cit. (U, 8. Geol. Surv., Prof. Paper 118), 1919, pl. ix, fig. 8,

2) “Jurassic and Lower Cretaceous Cephalopoda of X. Siberia', in Reésultats
scientil. Exp6d. polaire russe, 1900—1903. Sect. C. livr. 4, Mem. Acad. Imp. Sei.
St Pétersb., ser. virr, vol. xx1, no. 4 (1914), p. 49, pl. x1v, tigs. 6—7.

3 “Desecription of a Species of Cardioceras from the Crows Nest Coa Fields'.
Ottawa Naturalist, vol. xvii, 1903, pp. 65—67.

1) Loc. cit. (U.S. Geol. Surv., Prof. Paper 118), 1919, p. 20, pl. xvn, figs. 5—8.

) Ibid., p. 33, pl. xvi, tigs. 1—4.
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comparable to C. aff. zenaidae. 1 have before me, however, casts of the
holotype of C. whiteaves: (B. M., No. C 364974, b), aso a well-preserved
example labelled C. canadense from the Cold Bay Region af Alaska
(B. M., No. C 86496); and they are both referable to the sub-genus
Vertebriceras, having broad, square venters. The Russian species, there-
fore, is probably most closely comparable to the fragmert here figured,
but C. (Cawtoniceras) cawtonense, Blake and Hudleston sp.') and C. (C.)
maltonense(Young and Bird)?) are also similar, though with less regular
bidichotomy of the ribs. It is interesting, therefore, to note that C. ze-
naidae was stated to characterise the upper beds of the cordatus zone,
i. e Tlovaisky’s horizons A, and B. Externally similar forms of Cardio-
ceras from the lower cordaium zone, like C. cardia, Buckman?) (= C. sub-
cordatum, Pavlow?), non d’Orbigny) are distinguishable by their more
costate secondaries or the number of the outer ribs, but since the ventro-
lateral tubercles in the fragment here described are broken off, the side-
view (flig.3a) does not sulficiently emphasise this difference.

Horizon. Cardioceras Beds. Neoxfordian (Argovian), probably
perarmatum zone. It is to be noted, however, that I’. Dorn?®), from cor-
responding beds in the Franconian Jura (his biarmatum and transversarius
zones), records only Prionodoceras (Amoeboceras [P.] franconwicum,
n.n. [ — Cardioceras excavatum, P. Dorn®) non Sowerby] and (. [P)]
neischli, C. Dorn) so that the lower part of the perarmatum zone is indi-
cated. At Ardassie PPoint in Sutherland, similar forms occur, but the
cordatum zone is also represented there. Buckman’s?) ‘zenaidee hemera’
and its placing below “suessi” (which in vol. vii, p. 26 is put" near the
base of the Cardioceratan age) cannot be accepted, for the Cardiocerales
listed by him on p. 48 are almost, certainly misidentified and no Upper
Argovian forms comparable to those figured in P. de Loriol's pl. 11 (1902)
could occur below equivalents of the Red Beds (wertebrale-cardia zone)
of Weymouth.

Locality:— 800 m from Ravine "2 W.” (No. 255), at 316 m.

1) See Buckman, Type Ammonites, vol. v, 1923, pl. anriv.

*) Geological Survey of the Yorkshire Coast, 1822, pl. xui. fig. 10 (e. g. B. M.,
No. 39571, from Malton, €X Bean Collection).

3 Typo Ammonites, vol. m, 1920, pp. 10, 16 (See Pa. Universalis, 1905,
pl. 94, figs. P,, Py, Py

1) Lac. eit. (Mem. Acad. Imp. Sci. St. Pétersb. [vir] xx1), 1914, p. 48, pl. x1v,
figs. fa, b. ]

5) Die Ammoniten-Fauna des Untersten Malm der Frankenalb, 11. Palaeontogr.,
vol. cxxiv, 18, p 77

¢) Ibid., p. 77, pl. xax, figs. 2a, b (holotype).

) Type Ammonites, vol. v, 1925, p. 49.
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Cuardioceras(?).sp.juv. ind.
(Plate 9,fig-s.na—i).

The three examples here figured are too small for definite identi-
fication, the largest being only 11 ram in diameter. They are all per-
fectly smooth, with the periphery becoming angular at 6—7 mm and
finely crenulate at about 10 mm. The whorl-section is higher than wide
and more compressed than in C. zieteni (Rouiller), even the examples
figured and described by Ilovaisky?), or in C. tenuiserratum (Oppel) as
illustrated by Bruder?). Moreover, both the forms just cited have the
lateral folds already developed at the size of the example here figured
in fig. 5a, as have some Popilany specimens of the same group, now
before me (B. M., no. C 7869hb, ¢). They may be only the young of
C. schellwieni, Boden?®), although Pakuckas?) has now also recorded
C. sp. ind. aff. zietens from Popilany; but C. kokeni, Boden®), with smooth
inner whorls to a diameter of 14 mm, is perhaps also comparable to the
Greenland examples here described.

There are, however, dtill more closely comparable forms of Cardio-
ceras in the English Elsworth Rock, including the new and quite smooth
species | recorded in 1933%) and immature Cawtoniceras of the type of
Blake’s smaller example of C. (C.) cawtorense”).In a Drift nodule, again,
presumably from the overlying Ampthill Clay, there was found the
example figured in Plato 13, fig. 4, as Cardioceras (Cawtoniceras) blalkei
sp. nov. which also has entirely smooth inner whorls and which differs
from C. kokeni, already cited, by acquiring robust ornamentation on the
body-chamber. There are still other undescribed species of the same
group, and it is probable that the three Greenland specimens here figured
areinner whorls of the same type as the species just discussed, especially
as (. all. zenaidae, described above, has been found in beds of perhaps
the same age.

Among the American species of Cardioceras, C. canadense, Whiteaves,
already cited, hasthe earlier whorls smooth; but according to TCeeside®),

Y Lec. cit. (Bull. Soc. lmp. Nat. Moscou), 1904, p. 271, pl. x1, figs. 3 4.

) “Fauna der Jura-Ablagerungen von Hohnstein in Sachsen”. Denkschr,
K. Akad. Wiss. Wien, vol. 50, 1885, p. 262, pl. 1, figs. la- -c.

#) "Die Fauna des Unteren Oxford von Popilany in Litauen”. Geol. Pal. Abh.,
N. F., vol. x, 1911, p. 168, pl. XX T, tigs. 3, 3a, b.

1) "Die Ammoniten-Fauna des Oxford und Kelloway von Papilé”. Mem. Fac.
Sei. Univ. Vytautas-le-Grand, vol. vi, 1932, p. 72.

5) Loc.cit. (Geol. Pal. Abhandl., x), 1911, p. 159, pl. xx, figs. 9—10.

% Revision of the Jurassic Cephalopod Fauna of Kachh (Cutch). Pal. Indica,
N. 8., vol.1x, no. 2, pt. vi, 1933, p. 866.

7) Corallian Rocks of England. Q. J. G. 8., vol. xxxr1, 1877, pi. xiu, fig. 2a.

8) Loc.eit. (U. 8. Geol. Surv., Prof. Paper 118), 1919, p. 21
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distinel ribs show on the venter where the diameter is more than 8 mm,
while the present form is perfectly smooth sill at LI mm. '

The specithens could, of course, also be the young of [orms’ ol
Amaoeboceras (Prionodoceras) Since the inner whorls are smooth in species
like A. (P.) marchense ap. nov.') or A. (P.) raweni, sp. nov. (Plate 4,
fig. 4, sec p. 37).

Horizon:— Cardieceras Beds(?) or Pecten Sandstone, Section TV
of Rosenkrantz, from Sandy concretions with numerous peleoypods and
many belemnites. Neoxfordian (Argovian), probably perarmatus zone,
corresponding to zone B of llovaisky (with (. zenaidae and C. cf. zieteni),
but perhaps higher.

Locality:~ North of northernmost ‘basalt’ dyke, east coast of
Milne Land, at 25 m.

Genus A MOEBOCERAS, Hyatt, 1900.
Sub-genus Prienodoceras, Buckman 1920 emend.

Amoeboceras (Prionodoceras) transitorinm, Sp. NOV.
(Plate 1, figs. 8a, b).

Diagnosis:- Rather high whorls (subplatygyral), probably
rather inflated (subpachygyral); comparatively narrow umbilicus (sub-
angustumbilicate). Whorl-section subcordate, with greatest thickness at
lateral tubercle; umbilical wall high, with rounded edge; ventral area
with high, median keel, but only slight depressions on each side. Keel
with numerous, transverse, notches, at least three to each peripheral
rib; forward prolongation of the latter towards the keel strongly marked.
Ribs at first more or less uniform, long and straight, as in Prionodoceras;
later a lateral tubercle is developed and the ribs are more or less irregu-
larly bifurcate, with the two secondary branches strongly curved for-
ward and becoming almost tuberculate. Inner whorls and suture-line
unknown.

Measurements: -

Diameter (in mm). .. ... .. .. .. ... ... 90
[Teight of the outer whorl (in % of diameter. .. ... .. .. .. .. . .. 47
Thickness of the outer whorl (in % of diameter) . .. .. . . 347
Umbilicus (in % of diameter) ... . . . ... . . . . . . . | 27

Remarks. The thickness was determined from the reconstruction
of the whorl-section, given in fig. 8b, but, since the specimen is largely
crushed, the measurements can only be taken to be approximate. This

1) Based on Cardivceras aff. ercavato (J. Sowerby) Crick: On the Muscular
Attachment of the Animal to its Shell in Some Fossil Cephalopoda (Ammonoidea).
Trans. Linn. Soc. London (2nd ser.) vol. vii, pt. 4, 1818, |>. 86, pl. xvir, figs. 9—10.

a0 2
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whorl-section as well as the finely serrated keel suggest comparison
with A. (Prionodoceras) ogivale, S. S. Buckman?), which was correctly
identified as a Prionodoceras and not a Cardioceras s. s., and which must
have the costate «liernoides Stage ending at a much smaller diameter
than in the present species or even in A. (P.) serratum (Sowerby) %) or
A. (P) shuravskii, Sokolov sp.%).

The largest example of ‘ Ammonitescordatus’ figured in d’Orbigny’s?)
Plate cxcrv is also comparable to the present species, but only as
regards the earlier whorls; and since the figure is not reduced, this
ammonite must belong to the earlier cordatum group. Siemiradzki®)
included d’Orbigny’s figure in his C. suessi, based on an unrecognisable
illustration in Pusch®). Douvillé?) almost certainly misinterpreted this
species in making it a variety of C. cordatum, transitional to C. (Secar-
burgiceras) praecordatum, and 1 can see no resemblance between d’Or-
bigny’s ammonite and for example the “C. suessi” (probably a Secar-
burgiceras) figured by Roemer®).

It is to be noted, however, that in d’Orbigny’s ligure, the outer
whorl shows reduction of the ornament, whereas in the species here
described the last half whorl probably formed the (temporary) body-
chamber and the strength of the ribbing increases throughout. It, there-
fore, is a species of Prionodoceras, more coarsely ornamented than any
yet described; and it must have reached a comparatively enormous
size. The single, almost rectiradiate, ribbing of the earlier whorls sug-
gests comparison of these with the form described below as A, aldingeri,
and it definitely separates the present form from Cardioceras; but
identification with any known form is out of the question. It may be
added that among the large English, American and Siberian species of
Cardioceras described by Buckman (1919—1926), Reeside (1919) and
Pavlow (1914) there also is nothing comparable to C. transitorium. fn
the large Cardioceras showing the final stage, figured by P. rte Loriol?),

1) Type Ammonites, vol. 1v, 1928, pl. cpxxi. A specimen in the Sowerby
Collection (No. C. 36503) is apparently from the same bed as /1. (P.) marstonense
(Plate 4, fig. 5).

% See Salfeld: op. fit. (Monogr. Cardioceras), 1916, pl. xvur, fig. in (= P. pri-
onodes, S. Buckman).

3) “Zur Ammoniten-Fauna des Petschoraschen Jura”. Mém. Com. géol. St
Pétersbourg, N. S., live. 76, 1912, p. 60. .

4 Paléont. Francaise, Terr. Jurass., vol. 1, 1849

3) "Fauna Kopalna &c.” Pamietnika. Wydz. mat. przyr. Akad., Krakowie,
vol. xvin, 1891 p. 28.

") Polen’s Pal®ontologie, 1837, pl. xiv, fig. 4.

7 Loc. eit. (Mém. Soc. géol. France, Paléont. no. 45, xix, pt. 2), 1912, p. 64.

8) AS Amm. cordatus. Geologie von Oberschlesien, 1870, pl. xxiv, iig. 2.

*) Titude sur les mollusques € brachiopodes de I’Oxfordien supérieur et moyen
du Jura lédonien. Mem. Soc. Pal. Suisse, vol. xxix, 1902, pl. i, lig. 7.
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the coarsely crenulated keel is entirely against comparison with the
present species.

Embedded in the same piece of sandstone as the holotype of the
present species was the fragment illustrated in Plate 1, tig. &. Tt shows
only a few single and bifurcating ribs and cannot be definitely attached
either to A(P.). transitorium or to a form like A. (P.) all. alternoides,
figured in Plate 1, fig. 4, but it supports the reference of_the present
species, with perhaps more finely costate inner whorls, to Prionodoceras
rather than to Cardioceras; for it is comparable to the Prionodoceras
figured by Sokolov') as C. cf. quadratoides (non Nikitin) and correctly
placed with C. (P.) shuravskii, Sokolov sp., already referred to.

Horizon:— Cardioceras Beds, a few metres below Pecten Sand-
stone. Neoxfordian (Upper Argovian-Rauracian). The age is probably
about the same as that of the Port-an-Righ beds (with Prionodoceras
ogiwale and ‘Pietonia cf. parva’, Tornquist?), erroneously attributed to
the Kimmeridgian; and in view of the ammonites found in the over-
lying Pecten Sandstone, the present form cannot be even uppermost
Neoxi'ordian,

Locality:— About 500 m north of III (between Cardioceras
Ravine and Section IV of Rosenkrantz). No. 231.

Amoeboceras (Prionodoceras) all. pseudocaelatum, nom. nov.
‘ (Plate 2, fig. 4).

1904. Cardioceras cfr. alternans (Buch); Tlovaisky, loc. cit. (Bull. Soc.
Imp. Nat. Moscou, N. S, vol. xviI),
p. 272, pl. x1, fig. 6 only.

1915. Cardioceras aft. cordatum (Sowerby); Salfeld: “Monographie der
Gattung Cardioceras”. ParL 1. Zeitschr.
deutsch. geol. Ges,, vol. Lxvi, Abh,;
Heft 3, p. 165.

The new name is intended for the Russian form figured by llovaisky,
and on account of its smal size; the Greenland specimen here discussed
can only be doubtfully included with this species. It shows, however,
the characteristic features of this distinctive form, namely the small
tubercles at the middle of the whorl-sides, about twice as many secondary
ribs as primaries, and very strong projection of the former, also a very
high keel. Since the Greenland specimen is crushed, the dight differences
that are noticeable hetween it and Ilovaisky’s figure are not taken to be
significant. Thus, it could be held that the lateral tubercles are scarcely

) Loc. cit. (Mem. Com. geol. St. Pétersh., N. 8., 76), 1912, pl. u, figs. 7—9.
) See "The Geology of the Country around Golspie &ec.” Mem. Geol. Surv.
Scotland, 1925, p. 114.

Q¥
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prominent enough in the example here figured and the peripheral pro-
jection of the secondary ribs seems less pronounced, at least on the
figured side. Both these features, however, may be explained by the
compression.

Salfeld. who discussed llovaisky's form in considerable detail,
thought that it was certainly very closely alied to C. cordatum. 1 do not
agree, and consider the resemblance to certain forms of the cordatum
group to be superficial and due partly to similar projection of the rib-
bing which, however, is of a different type. On the other hand, there
is close affinity between C. pseudocaelatum and the new Marston species
figured in Plate 4, figs. ha, b as A. (P.) marstonense, sp. nov. This
interesting species differs from the presenL form merely in its less tine
and close ribbing, but it shows the suture-line which is unknown in
C. pseudocadlatum. It is characterised by a high external lobe and the
broad and low saddles of Prionodoceras: and it indicates the taxonomic
position of Lhe two species. Moreover, it enables us to place correctly
a number of forms of Cardioceras figured by P. de Loriol') and wrongly
referred to C. cordatum or to A. allernans. Thus, while the passage-form
depicted in de Loriol's fig. 13 differs from enodate varicties of the present
species chiefly in its earlier whorls, the originals of the same author's
figs. 11, 14, 15 and 16 are merely the young of forms of Prionodoceras
of the serratum-alternoides group, comparahle to those figured by Niki-
tin®). An evolute variety of the present species, without lateral nodes
and therefore showing resemblance to the form figured in de Loriol's
fie. 10, was recorded by Blake?®) (as Amm. allernans — serratus) from
the Upper Calcareous Grit of Nunnington. The resemblance of deLoriol's
form to C. (Plasmatoceras) plastum is interesting in view of the poly-
phyvletic origin of Amocboceras, here claimed, as against the single lineage
postulated by Nikitin?).

A. (P.) alternoides, Nikitin, sp. discussed below, has less close rib-
bing, while in Amaoeboceras alternans and A. owvale the ribbing appears
reclined rather than projected, at least in side-views.

Horizon:— Cardioceras beds, severa metres below Pecien Sand-
stone. Neoxfordian (Upper Argovian-Rauracian), transversarius or
bimammatum zones. The position in Lhe former zone of A. pseudocaela-
tum. (— A. ef. alternans of llovaisky's bed D,) in my Correlation Table f1%)

1) Loc. cit. (Mem. Soc. pal. Suisse, vol. xxix), 1902, pl. 1.

t) Die Cephalopoden des Moskauer Jura. |. Mem. Com. géol. St. Pétersb.,
N. S, no. 70, 1916, pl. 1.

3) Corallian Rocks of England. Quart. Journ. Geol. Soc., vol. xxxm, 1877,
p. 360.

4 Op. cit., (1916), p. 39.

5) Lac. cit. (Pal. Indica, N.S., vol. ix No. 2), pt. vi, 1933, p. 872.
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may be too low; for the allied A. marstonense is probably from the
Ringsteadia beds and the evolute variety of A. pseudocaelatum, above
referred Lo, from Nunnington, is from the Upper Calcareous Grit.

Locality:— 300—400 metres north of IIl (belween Cardioceras
Ravine and Roscnkrantz's Section 1V). No. 232,

Amoeboceras (Prionodoceras) afl. alternoides (Nikitin).
(Plate 1,fig-s.44, b).

1878. Amaltheusalternoides, Nikitin. "Ammonites of the Group of
Amaltheus funiferus, Phillips” (in Russian).
Bull. Soc, Imp. Mat. Moscou, vol. L, 2,
p. 147, pl. 1, figs. 14—15.

1904. Cardioceras alternoides (Nikitin) Tlovaisky, Op, cit., (Oxfordien et
Sequanien de Moscou et de Riasan), p. 273.

1912. Cardioceras alternoides (Nikitin) Sokolov, Op. cit., (Zur Amm.-
Fauna des Pelschoraschen Jura), pp. 41,
61, pJ. i, iig. 1..

1916. Cardioceras alternoides (Nikitin) Nikit.in: Op. cit., (Ccphalop. des
Moskauer Jura), p. 6, pl. 1, fig. 1.

(?)1931. Cardioceras alternoides (Nikitin) Sokolov and Bodylevsky, Op,
cit. (Jura-Kreide Faunen von Spitzbergen),
p. 83, pl. vim, fig. 4.

1952, Cardioceras alternoides (Nikitin) Pakuckas: Die Ammoniten-
Fauna des Oxford und Kelloway von Pa-
pile. Mem. Fac. Sci. Univ. Vytautas-le-
Grand, vol. vi (1931—1932), pp. 19 & 71,
pl. 1, iig. 1.

The example here figured is rather too small for definite identi-
fication, and it seems to be riot only more involute than the excellent
figure in Nikitin's posthumous work (1916), but to have the keel more
definitely separated from the periphery, as in the serratum group. The
dimensions are not so very différent from those of Nikitin's 1916
example (at 50 mm diameter) but disagree with those given in Nikitin's
text, both in 1878 and in 1916:—

Plate 1, fig. 4 Nikitin, 1916

Diameter (in mm). . ... ... .. SR CTRRE 40 50
Height of last whorl (in?/,of diameter). . 45 42
Thickness (in °/, of diameter). . . . . . . . . . 31 29
Umbilicus (in °/, of diameter) . . . = = = = . . 25 29

In A. (P.) serratum (J. Sowerby) which Nikitin (in [878) aptly
thought to be possibly the same as his species, the whorls are more
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quadrate at the .same diameter, with sharp ventro-lateral shoulders,
and there is a distinct median tubercle on the ribs. There are many
intermediate forms, however, between A. (P.) alternoides and the less
highly ornamented species of Prionodoceras, such as A. (P.) excentricum,
Buckman (L. F. S, no. 82) and A. (P.) prionodes, Buckman (L. F. S,
no. 81), although these soon hecome smooth, whereas A. alternoides at
over 80 mm diameter merely loses the regularity of the ribbing (1..F.S.,
no. 83). Another slightly different English specimen of A. (P.) alternoides”
(no. 84) associated with A, marchensesp. nov. (— Cardioceras aff. ex-
cavalo, Crick') — C. ovale, Quenstedt in Salfeld) differs from the Green-
land example in having fewer single ribs. The latter form thus also comes
close to A. leacaan Sp. nov. (Plate b, figs. 3a, b)2) which | take to include
(as an evolute variety?) the original of Tlovaisky’s®) pl. XL, fig. 2 (C. cfr
bauhini, Oppel). This was doubtfully left by Salfeld4) in C. bauhin:, but
it is a form of the alternoides group and var. e of C. alternans (v. Buck)
in Nikitin®) may represent its inner whorls. The latter author's C. bau-
hini®) which also has nothing to do with Oppel's species, is another
allied species and may be renamed A. (P.) simplex, NOM, NOV.

The Greenland example, with its rather numerous single ribs may
also be compared to the Novaya Zemlya forms that were described by
Frcbold’) as of Lower Oxfordian age and referred to Pavlow's C. exca-
vatum, Var. arctica. T may say at onec that this identification is erroneous;
and in my opinion the assemblage belongs to the Upper, not the Lower,
Oxfordian, as held already by Tullberg and Ravn, the ammonite being
even generically different from Pavlow's Siberian form. | would not
insist on the resemblance of Frebold’s figs. 2 and 3 (pl. xx1v) to €. gru-
manticum, Sokolov and Bodylevsky®), because that species is based on
a mere fragment; and if Frebold’s fig. 4 represent the same form as his

1) On the Muscular Attachment of the Animal to its Shell in some Fossil Ce-
phalopoda (Ammonoidea), Trans. Linn. Soc. London, ser. 1. vol. vir, pt. 4, 1898,
p. 86, pl. xvi, figs. 910, (B. M. no. 50098).

*) Diagnogis:— Like A, alternoides, (Nikitin), but with parallel whorl-sides,
square venter, and all Lhe ribs tending to become single. Suture-line very simple,
with second lateral lobe scarcely more individualised than the two auxiliary notches,
This species may include Amm. alternans var. ovalis of Rouiller (1846, Bull. Soc. Imp.
Nat., Moscou, pl. A, fig. 3).

) Loc. eit. (Bull. Soc. Imp. Nat. Moscou), 1904.

1Y) Loc. cit. (Zeitschr. deutsch. geol. Ges.), 1915, p. 180.

5) Loc. cit. (Mém. Com. geol. St. Pétersh.), 1916, pl. 1, fig. 4. But, note the
resemblance of some of these young forms, wrongly referred to A. aliernans, to
species like A. (P.) shuravskii Sokolov sp.

») Ibid., p. 40, pl. 1, fig. 8.

) Verbreitung und Ausbildung des Mesozoikums in Spitzbergen. Skrifter om
Svalbard etc., No. 31, 1930, p. 72, pls. xx1v— xxv.

8) Loe. cit. (Skrifter om Svalbard, 35), 1931, p. 87, pl. vi, fig. 4.
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figs. 2 and 3 then the two species develop along different lines at larger
diameters. But Frebold’s iig. 5 depicts a form of the serratum group
and his largest example (pl. xxv) iS probably alsa a Prionodoceras,
judging by the keel and umbilicus, and it is interesting to recall in this
connection that in England A. (P.) serratum had always been mistaken
for C. (Scoticardioceras) excavatum), on account of its undercut um-
hilicus. The original of Frebold’s fig. 4 probably belongs to the same
group as A. (P.) simplex, norn. nov. (= C, bauhini, Nikitin non Oppel)
which has only single ribs but is connected by transitions with what
the same author described as C. «liernans, i. e. young Prionodoceras with
more bifurcating than single ribs.

Horizon:— Pecten Sandstone. Neoxfordian (Rauracian). Sokolov
stated that. A. alternoides, together with Curdioceras zenaidae, charac-
terised the highest bed of the Orenburg Oxfordian; but I do not know
of any species of Cardioceras, with resemblance to C. zenaidae, occurring
so high in the sequence. The species occurs in the English Ampthill Clay
which includes the Rauracian and part of the Argovian.

Locality:— L. (West River), No. 206,

Amoeboceras (Prionodoceras) aft. superst.es (Phillips).
(Plate 1,figs. 24, b).

1871. Ammonites superdl.es, Phillips. Geology of Oxford, p. 332, pl. xv,
lig. 21.
1923. Prionodoceras superstes (Phillips) Buckman: Type Ammonites,
vol. TV, pl. epxxir.
1927. Prionodoceras superst.es (Phillips) Buckman: ibid., vol. vi, p. 49.

Since Phillips’s original sketch, showing merely two bifurcating ribs,
is entirely inadequate Lo deline this species, Buckman’s illustration is
taken as representative, but in the absence of a description and in view
of the delective preservation of both the English and the Greenland
examples, the identification can only be approximate. The fragment
here figured is characterised by flat sides and a compressed whorl-
section, with a rectangular venter, surmounted by a high keel. The ribs
are indistinct, but the elongated inner nodes, near the umbilical edge,
the small median tubercles and the angular and projected outer nodes
are conspicuous. The ornamentation altogether resembles that of a small
example of a “variety of C. cordatum™ figured by P. de Loriol?). This
1 consider to belong to the sub-genus Cawtoniceras; its keel is that of
a Cardioceras, not of a Prionodoceras. In the present form the typical,

1) See Balfeld "Die Gliederung des oberen Jura in Nordwest-Europa &e.”.
N. Jahrb. f. Min. &c., Beil. Bd., xxxvu, 1913, p. 1%.

Y) Loc. fit. (Mem. Soc. pal. Suisse, vol. xxix), 1902, pl. u, fig. 9.
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transverse Amoeboceras crenulations number at least three to each outer
tubercle. Moreover, the periphery is almost carinati-suleate in the Green-
land form, and the inner nodes are short and confined to the umbilical
edge, while the lateral nodes are not only placed nearer the outer row
than in Cawtoniceras, but are at first only faint ribs. Their number is
only slightly smaller than thal of Lhe outer row. There is no trace of
a subure-line.

A. (P.) serratum (J. Sowerby)') at, a comparable diameter has
pronounced primary ribs of which the median tubercles form the term-
inations. It is also far less compressed, but it is uncertain whether the
Greenland example here described has been crushed in the rock (a
micaceous, hard, sandstone).

Horizon: Pecten Band, 11 m above base of Pecten Sandstone.
Neoxfordian (Rauracian). Bueckman?) put A. superstes, from the Brill
Serpulite Bed, in a separate zone above his serratum hemera; not only
is there no evidence for a difference in age, but Buckman mistook the
whole stratigraphical position of Prionodoceras in placing it above Hing-
steadia instead of below, i. e. in the Kimmeridgian instead of the Ox-
fordian.

Locality:— 111 (between Cardioceras Ravine and Section 1V of
Rosenkrantz). No. 233.

Amoeboceras (Prionodoceras?) prorsum, Sp. nov.
(Plate 6, fig. 6).

Diagnosis:— Whorls rather high (subplatygyral), probably rather
compressed (subleptogyral); rather narrowly umbilicate (subangustum-
bilicate). Whorl-section with rather flattened sides, rounded umbilical
wall and carinatisulcate periphery with high median keel, smooth helow
the crenulations. Ribs reclined on umbilical wall, then straight up to
middle of side where they bear small nodes. After slight weakening they
are pronounced again near ventro-lateral shoulders, and like the oc-
casional intercalated secondary ribs form strongly projected hooka that
unite in continuous lateral keels, much lower than median keel. Secondary
ribs less frequent than single costae; about 11 outer to 8 inner. Suture-
line unknown.

MeasuremenbLs:—

Diameter 44 mm
Height ... 41 v/,
Thickness ?
Umbilicus 32 %

1) Mineral Conchology, vol. 1, 1812, p. 65, pl. xxi1v, nun Salfeld, loe. fit. (1915),
pl. xvu, figs. la—e¢, 2 (= P. prionedes and P. excentricum, Buckman).
%) Type Ammonites, vol. rv. 1923, p. 37, vol: vir, 1930 (p. 25).
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Remarks:- ¢ This form shows resemblance to A. (Prionodoceras)
pseudocaelatum, above discussed (p. 19) as well as to A. (P.) allernoides
(Nikitin), but it is distinguished from the former by being less closely
ribbed at the same diameter, in having a wider umbilicus, and in having
the ke much more definitely separated from the ventro-lateral shoulders.
A. (P.) allernoides, with a similarly different periphery and narrower
nmbilicus, is also more linely ornamented on the inner whorls.

The only available example, unfortunately, is crushed and it is
impossible Lo state whether it includes part of the body-chamber. But
it is clearly different for example from any of the forms of Prionodoceras
figured by Nikitin') as “Cardioceras alternans” and since it is known
Lo be from a high horizon, it is possible that A. prorsum is connected
with the forms here referred to Fuprionoceras rather than with Priono-
doceras, that is to say, it may not acquire a smooth body-chamber, In
the somewhat comparable A. falcarius (Quenstedt)?) there is half a whorl
of body-chamber and the ribs have all become single and arc crowded
towards the end, so that comparison is difficult.

The species described below as A. (E.?) aldingeri has a different
type of ribbing and a more coarsely crenulated keel. A. nigrewn, nom.
nov, (based on one of Frebold’s examples of Cardioceras cf. nathorsti,
var. robusta, Pompeckj)?) to judge by a Van Keulen’s Bay example in
the Reynolds Collection (B. M., no. CC 22018)%) is more rectiradiate at
all diameters and more distinctly tuberculate at the ventro-lateral
shoulders, as are the inner whorls of the more closely ribbed A. (£.)
sokolovi, Bodylevsky, at the same diameter. The Novaya Zemlya am-
monites figured by Frebold?) as Cardioceras cf. nathorsti are less closely
comparable, being Prionodoceras of the typical serratuwm-prionodes group.

Horizon:— Amoebites Clays, layer of large concretions (8), 19 m
above Pecten Sandstone. Lower Kimmeridgian, cymadoce zone, accom-'
panied by Rasenia orbignyi.

Locality:— Cardioceras Ravine (F), at 102 metres. No. 18G (pars).

1) foe. cit. (Mem. Com. géol. St Pétersh., N. S, livr. 70), 1916, pl. 1.

*) Ammoniten des Schwabischen Jura, i, 1887, p. 826, pl. xcr, fig. 8 only.

*) Verbreitung und Ausbildung des Mesozoikums in Spilzbergen. Skrifter om
Svalbard &c., 31, 1930, p. 34, pl. vir. fig. 2 only (non fig. 1 = A sokolovi, Bo-
dylevsky).

‘) Most of the examples of . cf. nathorsti recorded by myself in 1921 (Am-
monites from Spitshergen. Geol. Mag., vol. Lviir, p. 351) are referable to A. sokolowi,
Bodylevsky, 198L

®) Loc. eit. (1930), pl. xxvi, figs. 3 (and 1—2) = A. (P.) regulare fiom. NoOv.
and fig. 4 = A. (P.)freboldi, nom. nov. Comparable examples from the English
Ampthill Clay (B. M., nos. 19536a, 37786 and 20899) develop smooth hody-chambers.
A. rosenkrantzi, 9. nov. (Plato 12, fig. 4; Plate 13, fig. 5) has a smaller um-
bilicus and a more finely crenulatcd keel.
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Sub-genus Euprionoceras, Nov.
Amoeboceras (Euprionoceras) kochi, Sp. nov.
(Plate 5, figs. 2a, b).

Diagnosis:— Whorls rather high (subplatygyralj, rather narrowly
umbilicate (subangustumbilicate); whorl-section unknown, probably
considerably compressed and apparently with carinati-suleate venter.
Keel prominent and provided with numerous, fine, transverse teeth.
Ribs close and fine, mostly single and strongly bent forward aL outer
termination. Occasionally a bifurcating rib or conversely, two ribs
uniting near the periphery. Suture-line unknown.

Measurements:-

D =1 (=, P 0= 106 mm
Height . . ... . e e S e Al
TINICKINESS s e fomem s & 0 b it s 8 oo et 1 2 g R S ?

R DIV s s e med 3 10 e ol 0 1 3 et e DI e e K ? Do 3184,

Remarks:— The holotype is crushed and it is impossible to state
whether it included part of the body-chamber, but near the end the
ribbing becomes fine, degenerate, and irregular which may indicate the
proximity of the mouth-border. Appro¥imation of the ribbing near the
end is shown in A. sokolovi (Bodylevsky) ') which may reach a still larger
size, but its costation is much more distant and coarser than that of the
present species, especially on the septate whorls, A. sokolovi includes
some of the Spitsbergen forms that | had previously®) referred to A. cf.
nathorsti (Lundgren), e. g. B.M., nos. G 26957—8 and some figured by
Krebold as Cardioceras cf. nathorsti, var. robuste®), but unfortunately
they are too crushed for comparison of any feature but the spacing of
the ribs. In Lhe fragment of A. kochi figured in Plate 5, fig. 2b, (in a
gypsiferous matrix) it can be seen that the ventro-lateral keels, formed
by the continous line of the projected rib-endings, are separated from
the median, toothed, keel by well-marked, smooth grooves, which causes
a ventral aspect rather different from that illustrated in Sokolov and
Bodylevsky’s fig. 2 (pl. vi); but there are about 6 primary costae to
12 crenulations in the carina in both species.

The finely-ribbed inner whorls of the present species might be held
to be identical with A. nathorsti (I.undgren)*) which has been so widely

1) Sokolov and Bodylevsky: loe. tit. (Skrifter om Svalbard, 35), 1931, p. 86,
pl. vi, fig. 1.

%) Loc. cit. (Geol. Mag.), 1921, p. 35L

? Loc. cit. (Skrifter om Svalbard, 31), 1930, pl. vor, fig. 1.

4) “Bemerkungen iiber die von der Schwedischen Expedition nach Spitz-
bergen 1882 gesammelten Jura- und Trias-Fossilien”, Bihang till K. Svenska Vet.
Akad. Handl., vol. vm, no. 12, 1883 p. 6, pl. 1, figs. 1, 2.
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quoted, but is still incompletely known. The two examples originaly
figured by Lundgren are here taken to represent the inner and outer
whorls respectively of one and the same species, in spite of apparent
differences. The ribbing is first fine and close but later more widely
spaced and the furcation of those ribs that are not single takes place
«at about the middle of the side. The small umbilicus is another important
diagnostic feature; and this alone distinguishes A. nathorsti from A. kochi.
The same feature also shows that Salfeld!) completely misunderstood
this species when he compared it to A. ovale (Salfeld non Quenstedt),
a species that was made to include for example Cardioceras bauhini of
Sokolov®), an Oxfordian Prionodoceras, common also in the English
Ampthill Clay, together with a more evolute species®). The Greenland
C. nathorsti figured by Ravn?), and definitely included by Salfeld in his
(. owale, IS rather too small for satisfactory identification, since there
are so many species that might yield similar inner whorls. But of al the
Cardiocerates f have examined, there is only one Kimmeridgian Species
associated with Rasenia which seerns to me to represent the true A. nat-
horsti. T am now figuring (Plate 4, fig, 8) part of a dab of carbonaceous
shale covered with impressions of this species (a, b) as well as of other
forms. Some of these are passage-forms, perhaps referable to the
var. robusta of Pompeckj, and one of Frebold’'s Spitsbergen examples
may belong Lo this variety; but there are various other species of Amoe-
boceras in these slabs (e. g. forms of the beaugrandi-kitchini group) which
are similarly finely ribbed in the young.

Since the most characteristic feature of A. kochi is the projected,
falcoid ribbing, comparison may be made with A. wolgae (Pavlow)?)
which, however, is known only in very small examples. The innermost
whorls of the present species are neither so finely ribbed (nor are the
ribs so strongly bent) as those of A. wolgae, nor is there any sign of the
peculiar, intercalated secondaries that, do not reach to the ventral edge.
Other such related small species as A. subtilicostatum (Pavlow)®) or
A krausei (Salfeld)?) are dill less closely comparable and with

1) Op. eit. (Monogr. Cardioceras), 1915, p. 168.

2} Loc.cit. (Mem. Com. géol. St. Pétersh., N.S., 76), 1912,p. 64, pl. 111, figs.9—10.

% Figured in Crick: "On the Muscular Attachment of the Animal to its Shell
in some Fossil Cephalopoda (Ammonoidea™), Trans. Linn. Soc. (2nd. ser.), vol. vii,
pt. 4, 1898, pl. xvur, fig. 9 (as Cardioceras all. excavato, J. Sowerby sp.) here renamed
Amoeboceras (Prionodoceras) marchense, nom. nov. (pp. 17 & 22).
] 4 On Jurassic and Cretaceous Fossils from Norlh-East Greenland. Medd. om
Grenl., vol. xuv, 1911, p. 487, pl. xxxv, fig. 10.

5 Les Ammonites de la zone a Aspidoceras acanthicum de I'Est de la Russie.
Mém. Com. géol. St. Pétersb., vol. 11, no. 3, 1886, p. 86, pl. vim, figs. ha—c.

8) Ibid., p. 86, pl. viu, [ig. 4.

) Loe. Cit. (Monographie Cardioceras), 1915, p. 201, pl. xx, figs. 6—10.
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A. anglicum (Salfeld) belong to a separate dwarf-offshoot (Nanno-
cardioceras).

Horizon:— Amoebites shales, about 3040 m above layer .of
concretions (8). Kinimeridgian, probably mutabilis zone.

Localities:— Camp | (on shore below Hartz Mtn.) at 20 m
(No. 237) and- locality K (Hill 295 near West River) marked 350 m
(No. 208).

Amoeboceras (Euprionoceras?) atdingeri, sp. nov.
(Plate 2, figs. 6a, b).

Diagnosis:— Whorls rather high (subplatygyral), probably rather
compressed (subleptogyral), rather narrowly umbilicate (subangustum-
bilicate). Whorl-section probably rectangular. with squarish, carinatisul-
cate periphery and rounded umbilical walls. Coarsely crehulated carina,
with about 10 teeth to six ribs. Costae subfalcoid, comparatively sharp
and concave forward at umbilical end, fainter and convex forward at
middle of side and more pronounced and projected again at ventro-
lateral shoulders. Only about three intercalated secondary ribs in 24
(lig. 6b); approximation of last few ribs (fig. 6a) showing proximity of
mouth-border. Body-chamber just over half a whorl in length. Suture-
line unknown.

Mcasuremcnts:—

Dilameter ... ... . g cie o on v et L, st h, ol 48 mm
1 (<o) 0| SRR RSO NS I 'c Y PSSR IO JURNS AR W e M 420/,
Thickness . . . . . ?

DI Ems o . e . B A e e L s et 49 %

Remarks:— The outer endings of the ribs are apparently fainL
but the only typical example available is crushed. The projected ter-
minations of the ribs form continuous, entire, lateral keels which must
have been separated from the thick -and coarsdy-toothed median keel
by distinct grooves. This species is probably close to A. siibcordalum
(d’Orbigny)?), which seems to differ merely in the rib-curve (if d'Or-
bigny's idealised illustration be accepted as correct) and in the earlier
whorls. But the Russian gpeciés has always been misinterpreted; and
even after Douvillé’s?) refiguration of d’Orbigny’s types it was still
considered a synonym of A. alternans, for example by Nikitin®). Yet

) In Murchison, Verneuil and Keyserling: (éologie dc la Russie &ec., vol. i1,
pt. 3, 1845 pl. xxxiv, figs. 6—7, non Cardioceras subcordatum Pavlow, loc. eit.
(Mem. Acad. Imp. Seci. St. Pétersh., vin, vol. xxi, No. 4), p. 48 = C. cardia, Buck-
man, 1920.

?) Paléont. Universalis, 1911, no. 212.

8 Loe.fit. (Mem. Com. géol. St. Pétersb., N. 8., no. 70}, 1010, pl. 1.
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the larger of the syntypes figured by Douvillé shows one pair of ribs
uniting in an outer tubercle, a curious feature which, in addition to
the broad keel, stamps d'Orbigny's form as a member of the kitchini
group. Moreover, the smaller syntype of A. subcordatum is very much
like some young Market Rasen (uralensis zone) examples in the British
Museum (nos. C 7699) labelled by Salleld himself “C. kitckini". They are
however, more finely and closely ribbed than the type ol A. kiichini')
or the largest example figured by Salfeld (pl. xx, fig. 16). As already
mentioned, Salfeld was only incompletely acquainted with his species
or he?) would not have contended that the “Cuardioceras™ bauhint (non
Oppel) figured by Nikitin®) was perfectly like larger English specimens
of C. kilchini.

Unfortunately the inner whorls of the holotype of the Greenland
form now discussed are not preserved, and {he young example figured
in Plate 1, fig. 7, can only doubtfully be attached to the present species,
although it seems to be connected with it by a larger (unfigured) frag-
ment, in which the last few riba have already become single. But it
would be inadvisable to identify it with A. subcordatum merely because
of its resemblance to d'Orbigny’s idealised figure and in order to avoid
giving a new name. The identification might be suggested, in spite of
the absence of a ventro-lateral auricle, on the strength of the Market
Rasen species of the very variable kitchini-group which is figured in
Plate I, tig. 6, as A. (A) rasenense, sp. nov. The holotype of this form
is complete to the ventral rostrum of the mouth-border (the body-
chamber being over half of the outer whorl) and after an early stage
resembling that of A. kitchini or A. subcordatum it develops rather coarse,
almost straight, ribs, ending in elongated outer tubercles. These are
greatly produced on the periphery in the form of fine striag, leading
up to the transverse ridges of the keel, far in advance of the corresponding
ribs; but near the end Lhere is again reduction in the ribbing, as in the
form described below as A. (A.) irregulare. These forms show that the
presence of pairs of ribs uniting at the peripheral tubercle (sometimes
only on one side) is rather too variable a character in the individuals
to be of more than specific importance; but A, aldingeri and A. sub-
cordatum will probably have to be looked upon as passage-forms from
Amoeboceras s, s. to Euprionoceras and Amoebites.

Y In P. de lLoriol: Monographie paléontologique des couches de la zone a
Ammonites tenuilobatus de Baden (Argovie). Mém. Soc. pal. Suisse. vol. i1, pt. 1.
1876, pl. 1, figs. 17, 174, b.

%) Op. cit. (Monographie Cuardioceras), 1915, p. 191.

%) "Die Jura-Ablagerungen zwischen Rvbinsk, Mologa und Myschkin etc.".
Mem. Acad. [mp. Sci. St. Pétersh., (ser. vii), vol. xxvii, no. 5, 1881, pl. v, fig, 40.
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The Cardioceras subcordatum (non d’Orbigny) figured by P. Dorn?)
from the Oxfordian (‘“‘hypselum zone") belongs to the true Amoeboceras
(alternans group) and has nothing in common with the form here de
scribed. Those Spitsbergen Cardiocerates that have been recorded under
various names but are probably the inner whorls of A. sokolovi, referred
to above, are distinguished from the form here discussed by their straighter
and sharper ribbing, but it is to be noted that the small, crushed, frag-
ment figured by Sokolov and Bodylevsky?) also shows great peripheral
projection of the ribs. These authors' C. grumaniicum, aready referred
to, may, however, also be allied to A. aldinger: and differs chiefly in
having a more finely crenulated keel.

Horizon:— Amoeebiles shales, layer of large concretions (4) 19 m
above Pecten Sandstone. Lower Kimmeridgian, associated with Rasenia
orbignyi.

Locality:— Cardioceras Ravine, at 149 m (No. 249}

\ Sub-genus Amoebites, Buckman, 1925,
Amoeboceras (A moebites) subkilchini, $p. nov.
(Plate 1, figs. 3a, h).

Diagnosis:— Like A. kitchini, Salfeld®), but with slightly larger
umbilicus and therefore smaller whorl-height, much closer and finer
ribbing on the inner whorls, and with a more finely denticulated keel.
Suture-line unknown, probably similar to that of A. kitchini (Plate 6,

Gg- 2).

Measurcments:—
B FE 11728 1o S P T LT R T S A SR 38 mm
Height = . 38 %
Thickness . . . . ... . 307 9%
Umbillicls, wai i a e s d0 00 e e e A 34 %

Remarks:— The holotype being crushed, the thickness cannot
be measured, but it may be assumed to be about 30—33°/, of the dia-
meter, as in A. kitchini (Salfeld) and A. beaugrandi (Sauvage). Since
Salfeld figured and described only the inner whorls of the former species,
this was not easy to recognise; and even his largest example (Plate xx,
fig. 16) has the outer whorl crushed, so that Salfeld himself was not
aware of the curious change in ornamentation. i am therefore now
figuring a typical Cromarty specimen (B.M., no. 89062) which is com-
plete to the end and shows exactly the same hoplitid uniting of the ribs

1) Ammonitenfauna des untersten Malm der Frankenalb. Palaeontogr., vol.
cxxiv, 18L p. 79, pl. xix, figs. G, T7a b
%) Lou. eir. (Skriftcr om Svalbard &ec., no. 35), 1931, pl. vi, fig. 2.

[

Y Op.cit. (Monographie Cardioceras, 1), 1915, p. 189, pl. xx, fig. 16 only.
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in the ventro-lateral tubercles as the Greenland form. This example is
scarcely separable from A. akanthophorum (Buckman) already referred
to, which is not even a distinct variety; but whether these al belong
to the same species as P. de Loriol’s small Baden example (on which
the present species was originally based)!) is doubtful. In 1915 Salfeld
himself queried the identification; but since de Loriol’s original could
not be found, and since the interpretation of the figure is difficult, as
shown by Salfeld, 1 am taking the original of this author’s fig. 16 (pl. xx)
as the neotype (B.M., no. C 13312). A. beaugrandi (Sauvage) is more
distantly ribbed at the same diameter (Plate 5, fig. 4), but has a less
‘coarse auriculate stage than A. subkitchini in the adult (45 mm diameter).

A. irregulare, described below, has far more coarsely ribbed inner
whorls, while A. pingue (Salfeld)?) and A.salfeldi, nom. nov.%) are
even more robust and more involute than A. fkiichini. The West Garty
(Sutherland) fragment figured in Plate 2, figs. 5a, b, from the eudozus
zone, is aso comparable, since it shows some auriculate ribs. But the
earlier whorls of this species are far more distantly ribbed than those
of A. subkitchini and some examples (e. g., B. M., no. C 13281) were
indeed mistaken by Salfeld*) for A. lorioli (Oppenheimer)®), a species
of the much earlier aliernans group. One large fragment from the same
rock, with very pronounced peripheral grooves and a keel as broad as
that of a fragment (“Cardioceras cf. kitchini’) figured by Sokolov and
Bodylevsky®), indicates that there are yet several undescribed species
of Amoebites in the ecudorus zone, i. e. higher than Nannocardioceras
anglicum; and such Spitsbergen Cardioceras cf. kitchini or C. sp. indet.
aff. ericki (Salfeld) as those figured by Weir?) and Frebold®), may belong
to these species. The Cuardioceras cf. kitchini figured by Frebold®) from

1y Safeld: "Die Gliederung des oberen Jura in Nordwesteuropa &c.”. N. Jb. [.
Min. &c., Beil. Bd. =xxvi, 1913 p. 129.

?) Loe. eit. (Monographic Cardioceras, 1). 1915, p. 193, pl. xix, fig. 1.

3) JThid., pl. XX, fig. 14 only. This has 3—1 smooth whorls and distant, strong
costae appear suddenly a a size almost thal of the holotype of A. pingue (Salfeld’s
pl. xix. fig. 1).

1 Loc. cit. (Monographie Cardioceras, 1), 1915, p. 170.

5) “Malm der Schwedenschanze bei Brinn”. Beilr. Pal. Geol. Osterr.-Ung.,
vol. xx, 1907, p. 239, pl. xx1, fig. 3.

8 Loc. eit. (Skrifter om Svalbard, no. 35), 1911, pl. v, fig. 2.

") Mesozoic Fossils from Spitsbergen. Appendix Lo Tyrrell: Stratigraphical
Observations in Lhe Stor Fjord Region of Spitsbergen, Trans. Roy, Soc. Edinburgh,
vol. vvii, pt. 1, No. 37, 1933, pl. v, fig. 15 (as A moeboceras).

8 Loc. cit. (Skrifter om Svalbard, no. 31), 1930, pl. 1x. figs. 1—2.

") Untersuchungen iiber die Verbreitung, Lagerungsverhiltnisse und Fauna
des Oberen Jura von Ostgrinland. Medd. om Granl., vol. 94, no. 1, 1933, p. 16,
pl. 1, fig. i).
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Kuhn Island, however, is probably even less closely related to the
present group.

Horizon:— Amoebites Shales, layer of large concretions () 19 m
above Pecten Sandstone. Lower Kimmeridgian, associated with Rasenia
orbignyi.

Locality:— Cardioceras Ravine, at 149 m (No. 249).

Amoeboceras (Amoebiles) trregulare, sp. NOV.
(Plate 1, figs. la, h).

Diagnosis:—* Rather high whorls (subplatygyral), probably rather
compressed in body-chamber stage (subleptogyral); comparatively nar-
row umbilicus (subangustumbilicate). Whorl-section more or less rect-
angular, first subquadrate, later more compressed, with prominent keel,
well separated from ventro-lateral shoulders; rounded umbilical slope.
Ribs first as in A-kitchint but coarser already at 15 mm diameter; later
auriculate, with about 10 ribs to 7 peripheral clavi; on last half whorl
degeneration of ribbing Lo irregular falcoid costae and striae, strongly
projected peripherally, and with rarely twojoining in an outer thickening.
Suture-line unknown.

Measurements: -

D i AIEL eI, b b~ gm Do L e e 39 muy
BT T oy By . A e e g 1 A e et e e . 38 W
N CKIESSHZ £t B bope, S ) 380" 1wl 25 o ol e ?
0 e = N S SR Syt 29 %

Remarks: — This species differs from A. kitchini, Salfeld, above
referred to, in acquiring Lhe auricul ate stage at a much smaller diameter
and in showing considerable decline of the ribbing which also has no
median tubercle at any stage. Tn A. subkitchini the earlier whorls are
far more closely and finely ribbed. A. subcordatum.,. discussed on p. 28,
aso is probably less coarsely ornamented at the same diameter, while
A. pingue, Salleld') and espegially A. salfeldi sp. nov. (= A. pingue,
Salfeld, partim)?) is much more robust and more distantly ribbed.
A. rasenense, nov. (Plal,e 1, fig. 6) has no auriculate stage, but the West
Garty form (see Plate 2, iig. 5) confused by Salfeld?®) with C. lorioli and
already referred to, is somewhat similar, but probably does not belong
to the present species. It cornes from a sandstone that has yielded various
species of Aulacosiephanus*) and is therefore higher in the Kimmeridgian

1) Op. eit. (Monographie Cardioceras), 1915, p. 193, pl. xix, fig. 1. (lectotype).

?) Ibid., p. 194, pl. xx, fig. L4 only. ;

3) Ibid., p. 170.

') See Spath: op. cit. (Revision of the Jurassic Cephalopod Fauna of Kachh),
pt.vi, 1933, p. 871. Also Bailey and Weir: "Submarine Faulting in Kimmeridgian
Times: East Sutherland”. Trans. Hoy. Soc. Edinb.. vol. vvir, pt. 11, no. 14, 1932,
pp. 463—464.
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the next species. It is preserved on a slab of black, micaceous, shae
that bears two more impressions which seem to be identical with those
on the piece of shale figured in Plate 3, fig. 1. The innermost whorls of
these impressions (sce Plate 5, figs. 1 and 6), after the smooth stage,
are rather distantly .ribbed, as in A. dubium (Ilyatl)'), but at about
12 mm diameter, there are regularly two short secondaries to each
primary, generally separated by a smooth zone; and there are about
14 teeth in the prominent keel to ten of the outer ribs. But this type
of ribbing continues to a considerable diameter and at the size of the
impression [igured in Plate 5, fig. 1, there are still too many bifurcating
ribs to allow of identification with Hyatt's species. The four syntypes
from among Hyatt's originals, figured by Reeside!), may not all belong
to the same species and fig. 7 seems to show closer ribbing than the inner
whorls of fig. 5, which appears to be the most suitable to choose as the
lectotype. )

Whether the doubtful impressions just discussed belong to the
present Species or to A. dubium, the holotype of the former, figured in
Plate 4, fig. 2, at any rate, has more closely and more regularly-spaced
ribs round the umbilical border than either of Reeside’s figs. 5 or 6.
Hyatt?) stated that, in his species the costae disappeared occasionally
“on the sidesjust before reaching the geniculae”, which suggests reference
to Amoebites. The flared auriculae are particularly well seen in the
transitional example figured in Plate 4, fig. 3, but the approximation
of the ribbing towards the end of the holotype shows that at the diameter
of the example of A. pseudacanthophorum figured in Plate 5, fig. 8, the
present form has become not only closely but singly ribbed.

A. elegans may aso be compared to the var. robusta of A. nathorsti,
referred to on p.26 to which may belong the Spitsbergen example
figured by Frebold in 1928%) and perhaps some of his Cardioceras sp,
aff. kitchint of 1929%) (compare Plate 5, fig. 8). There is no indication,
however, in A. eegans of the rather low branching of some of the ribs
of A. nathorsti and the inner whorls of A. sokolovi, Sokolov and Body-
levsky, aso never have auriculate ribbing.

The West Garty fragment figured in Plate 2, fig. 5, and already
discussed in connection with A. irregulare (p. 32) and A. subkitchini '

1) See Reeside, loc. cit. (U.S. Geol. Surv. Prof’ Paper 118), 1919, p. 38, pl. xx1v,
figs. 65—8. :

%) Trias and Jura in Lhe Western States. Bull. Geol. Soc. America, vol. V,
1894, p. 420.

%) Das Festungsprofil auf Spitzbergen: Juraund Kreide. Skrifter om Svalbard,
No. 19, 1928, p. 10, pl. 1, fig. 2.

4) Die Schichtenfolge des Jura und der Unterkreide an der Ostkiiste Stidwest-
Spitzbergens. Abh. Naturwiss. Ver. Hamburg, vol. xxir, 1929, p. 267, pl. 1,
fig. 10.
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(p- 3) may also be compared to the present species, especially as it
is from the eudoxus zone.

Horizon:— Amoebites Shales, between nodule bed y and Oil Shales.
Eo-Kimmeridgian, mutabilis zone! The absence of any species of Aula-
costephanus from the collections before me may not be of significance,
but the lower horizon is suggested by the association of A. elegans with
the form described below as A. (A) pseudacanthophorum.

Locality:— J = Valley of South River (upper part, at Hill 144 m).
No. 203 (pars).

Amoeboceras  (Amoebiles) pseudacanthophorum, sp. NOV.
(Plate 5, figs. 7—8).

Diagnosis:— Like last (A. elegans) but with much coarser rib-
bing, spaced more distantly, and apparently more quadrate whorl-
section. Straight, single ribs; more swollen below outer auricles, than
in A. akanthophorum (Buckman)'). Ventral sulci each side of high keel
well marked. Suture-line unknown.

M easurements: -

Diameter. . . . . . . ... ... oEl 4 mm
EL I . oo e s B e e s f e s T 39 %
4 a7 T S S S . S U SO S S -

Umbilicus .. ... L % ek I E T e 38 %

Remarks:— This species is also close to A. kitchini and differs
merely in its coarser early (costate) stage. In the auriculate stage (Plate 5,
fig. 8) the peripheral grooves are also more distinctly developed and
although the denticulations are not preserved and cannot therefore be
compared with the coarse, transverse ridges of A. kitchini, the keel of
A. pseudacanthophorum must have been higher, judging by its smooth
base, visible in the original of Plate 5, fig. 8. A. pingue (Salfeld) and
especially A. salfeldi, nov.?) aready referred to, have very prominent
lateral spines in the younger stages and A. akanthophorum (Buckman),
mentioned above, is not specifically distinct from A. kitchini (Salfeld),
and scarcely a variety, with the lateral tubercle rather faint.

The Spitshergen Cardioceras cf. kitchini figured by Sokolov and
Bodylevsky?®) may be somewhat intermediate between the Greenland
form (Plate 5, fig. 7) and the original of Plate 1, fig. 9, but they are

!) Type Ammonites, vol. v, 1925, pl. vL. It has aready been mentioned
(p. 31) that this is scarcely separable as avariety from the true A. kitchini (Salfeld)
as interpreted by that author’s form figured in pl. xx, fig. 16.
?) See supra, pp. 31—32.
%) Loe. cit. (Skrifter om Svalbard, no. 35), 1931, pL vu, fig. 1.
3*
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badly crushed. The small and perhaps somewhat different A. ef. kitchini
recorded by myself from Spitsbergen has the lateral tubercles of the
inner whorls of Salfeld’s largest specimen (Pl. xx, fig. 10) in the British
Museum (No. C 13312), but it also is erushed, in a black shale.

Horizon:— Amoebites clays, between nodule bed y and Oil Shales.
Eo-Kimmeridgian, mutabilis zone ? (suggested by resemblance to A. kit-
chini). :

Locality:—J — Valley of South River (upper part, at Hill 144 m).
No. 203 (pars).

Sub-genus Hoplocardioceras, nov.
Amoeboceras (Hoplocardioceras) decipiens, Sp. nov.
(Plate 2, figs. i, 2; Plate 3, fig. 2; Plate 4, fig. 7).
1933.> Aspidoceras sp. indet. Frebold, loc. cit. (Medd. om Granland,
vol. 94, no. 1),p. 12, pl. r, figs. 1-4.

. Diagnosis:— Whorls rather high (subplatygyral), especidly in
young, probably rather inflated (subpachygyral), at least in the earlier
stages; with rather narrow umbilicus (subangustumbilicate) which, how-
ever, widens with increase in size. Whorl-section probably similar to
that of A. salfeldi (Plate 2, fig. 7) but with inner (umbilical) tubercle
more prominent. Umbilical slope high but rounded; broad venter,
apparently with grooves on each side of prominent keel, but becoming
more acule at larger sizes. Ribs in young distant, as in A. salfeldi, with
lateral spine. Umbilical tubercle appears at about 12—15mm and
secondaries become nodate at < 30 mm but still outnumber lateral
tubercles by 4 : 3 throughout septate stage. Ribs then almost sup-
pressed; occasionally striation between. Body-chamber with considerably
reduced ornamentation and aperture with ventral lappet. Suture-line
unknown.

*
Measurements:—  Holotype Paratype | Paratype I1
: (Pl 3, fig. 2) (PL 2, fig. 1) (Pl 2, fig. 2)
Diameter. . .. ... .. . 140 83 42 mm
Height 38 40 440/,
iibgclenpes. | s ? 7 /
LT YT N T 34 3l 26 9/,

Remarks:— Six examples of this interesting form are now figured,
bul their preservation is only little better than that of the Kuhn Island
specimens figured by Frebold. The smallest {Plate 4, fig. 7, left centre)
is like A. salfeldi, a species that has the innermost 3 4 whorls per-
fectly smooth, and then suddenly develops strong ribs, whereas A. kit-
chini and A. subcordatum have a much shorter smooth stage and gradually
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develop their fine ribbing. The next larger specimen (Plate 4, fig. 7,
right centre) has aready the Aspidoceratid aspect of Frebold’s fig. 2,
but the crenulated keel can be seen in at least one place. The rostrum
of the complete example figured in Plate 2, fig. 1, leaves no doubt as
to the true affinities of this species.

The presence of three rows of tubercles in A. decipiens suggests
comparison with the Cardioceras sp. from. Koldewey Island, figured by
Ravn?'). The inner whorls of this form are apparently smooth, but this
is partly due to the defective preservation and in any case the ammonite
was compared to llovaisky’s €. cf, alternans, here renamed A. pseudo-
caelatum (see p. 19), a distinctly costate form. It seems to me that
Ravn’s Greenland specimen belongs to the same form as the Scottish
example figured in Plate 4, fig. 4 as Amoeboceras (Prionodoceras)ravnt,
sp.-nov. But this form is of earlier age than A. decipiens, judging by
its association (in the same block) with a large Prionodoceras fragment
and specimens of the owvale group; and the strong median tubercle de-
creases again in size towards the end, so that A. rawni is closer to A. super-
stes, 1. €. to Prionodoceras, than to the trituberculate species here de-
scribed. '

The inner tubercle is us yet scarcely developed in A. salfeld:, but
thereis a specimen of a black shale from Culgower in the British Museum
(Nat. Hist.) (No. C 13205) which, in addition to crushed fragments of
Rasenia, bears a portion of a large Amoeboceras with prominent outer
and median tubercles. The umbilical edge is missing, SO that it is im-
possible to state whether this form has a third tubercle. The ribs are
also too continuous for this fragmentto be identified with the new species
here described, but it clearly forms a connecting link between Hoplo-
cardioceras and the tuberculate species of Amoebites above discussed.

Horizon:—Amoeebites Shales, probably a little higher than 237
(which 1s 30—40 m above the nodule bed y) Kimmeridgian, mutabilis
zone? -
Locality:— Reptile locality, Pinna Valley, Hartz Mtn. Nos. 243
and 251.

Family Perisphinctidae.
Sub:family Pictoninae, Spath.?

Perisphinctids, by common consent, are one of the most difficult

(and largest) of ammonite groups to classify. The reason for this is that

they include so many diverse elements, some stahle, others extremely
unstable. The stable, unspecialised, forms T take to have persisted in

1) Loc. cit., (Medd. om Grenl.,, vol. xvv), 1911, p. 488, pl. xxxv, fig. 11.
) On the Blake Collection of Ammonites from Kachh, India. Pal. Indica,
N. S, vol. 1x, no. 1, 1924, p. 13 as a family.
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al the Upper Jurassic seas, especially the Tethys; but being compar-
atively small and not very digtinctive, they have heen generally neglected.
On the other hand the more spectacular, but unstable, extreme offshoots
of the neritic, marginal areas have been given distinctive names from the
time of the early investigators, at an ever increasing pace. On account
of the vastness of the group, Perisphinctids have nearly always been
studied from too local a point of view. There are excellent works on
the degenerate Perisphinctids of the Kimmeridgian of Le Havre, on
the genus Rasenia in the Suabian Jura, on the Perisphinctids of the
English Upper Kimmeridge Clay, and so forth. But since Siemiradzki's
time (1899) few have attempted to survey the family as a whole. Now
there is a multitude of genera or sub-genera of Perisphinctids, all more
or less disconnected, and their relations to the stable and fundamental
Mediterranean forms (that carried on the Perisphinctes stock), are uncer-
tain. Those who only work on local faunas are apt to get lost in studying
details of little or no significance. But their nomenclature remains to
complicate matters. There are so many transitions between all these
different groups of Perisphinctids-that only an elastic classification will
be practicable. | have on more than one occasion expressed doubt about
the benefit to palacontology of the modern craze for "accuracy"; and
in view of the admitted persistence, in southern seas, of such stocks as
the Oppelids, not to mention the smooth Phylloceratids and Lyto-
ceratids, | think thereisstill need for acomprehensive genus Perisphinc-
tessensu lato (Waagen), or perhaps preferably Biplices, Siemiradzki,
besides a Perisphinectes sensu stricto (Buckman).

The “Rasenids” are no exception among the Perisphinctid derivatives
and they have also been studied from difterent angles. For the reasons
already given, | am in sympathy with Beurlen’s!) account; for he not
only stressed the difficulties of getting a general view of the complex
totality of Perisphinctids in the lower and middle White Jura, but
rightly considered the Perisphinctids that gave rise to the more special-
ised offshoots as a ‘genetic unity’. Schindewolf?) objected to the pro-
visional "group of Perisphinctes plicatilis” from which Beurlen derived
al the forms of the Middle White Jura and | also do not consider the
name Well chosen, since P. plicatilis (= Dichotomosphinctes) does not
belong either to Biplices or to the group of Ammonites convolutus impres-
sae, Quenstedt®) (— Properisphinctes) which Beurlen considered the
root-stock. But in my opinion the unity of the fundamental stock is

1) “Zur Systematik der Perisphincten”. Centralbl. I. Min. &c. (1926) B., no. 3,
pp. 78—4b.

) Zur Systematik der Perisphincten. N. Jahrb. f. Min. ete., Beil. Bd., 1v, B,
1926, p. 499.

3) “Ammoniten des Schwibischen Jura”. 1. 1887, pl. xcrv, figs. 11—15.
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not necessarily deceptive, even if this stock includes the beginnings of
various lateral offshoots, as yet scarcely distinctive. Very few genera of
ammonites are strictly monophyletic and Beurlen’s "provisional" group
of Perisphinctes plicatilis is no less homogeneous than many a genus
universally accepted .

But in deriving Rasenia from “R.” prostephanoides, Beurlen, or from
Prorasenia (witteanus group), both Beurlen and Schindewoll lost sight
of the fact that Rasenia is essentially a genus of northern affinities and -
that it only occurs as an accessory element in more southern faunas.
Salfeld?) recognised an early (cymadoce) group with smooth body-
chambers and a later (uralensis) group with strong, single ribs on, the
outer whorls; and the former is so close to the genus Fictonia that for
a Jong time authors were unable to separate Rasenia cymadoce. from

—_Pictonia cymadoce. Again the evolute species of Ringsteadia (with Balti-
ceras) and Vineta are very intimately alied to Pictonia and the group
of Rasenia irimera in Dohm’s interpretation. Now this homogeneous
group of genera had produced gigantic smooth forms already in the
uppermost Argovian, some of them characterised by degeneration of
the suture-line. But even in Ringsteadia some species have olcoste-
phanid inner whorls (Plato 15 fig. 4) while others are perisphinctid
(Plate 12, fig. 3); and Tornquist?) was probably right in deriving his
species Of Pictonia from various Perisphinctid sources, among them
P. (Biplices) colubrinus, which is a well-known representative of what
I consider the persisting root-stock. It thus seems preferable to consider
with Dohm?) all these genera as branches of the great Perisphinctes
main stock, without attempting to attach each of these typically riorthern
genera to definite species of the South German White Jura. Although
it is possible to establish a series from Hasenia fascigera through the
striolaris group to Imwoluticeras and Pararasenia and although R, pro-
stephanotdes may connect up directly with R. stephanoides and Gravesia,
these series are only morphological, not genetic, series, as is proved by
the still closer aflinity of the true Rasenia (“cymadoce™ group) with
Pictonia and Ringstcadia and normal Perisphinctids.

Since forms like Rasenia trimera (Quenstedt) and R. perisphine-
toides (Wegele) also appear only towards the end of the Upper Oxfordian,
it is even possible that “R.” prostephanoides of the White Jura ais not
so close to the Kimmeridgian Rasenia as Beurlen held. In any case

1) “Certain Upper Jurassic Strata of Ingland”. Quart. Journ. Geol. Soc.,
vol. Lxix, 1913, p. 49

?) "Die degenerierten Perisphincliden des Kimmeridge -von Le Havre. Abh.
Schweiz. pal. Ges., vol. xxim, 1896, p. 9.

3) “Ueber den Oberen Jura von Zarnglaff i, P. und seine Ammoniten-Fauna’,
Abh. geol. pai. Inst. Univ. Greifswald, vol. v, 1925, p. 38.
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Rasenoides fasciger (Quenstedt) leads to the striolaris group and to
Inwvoluticeras, but Prorasenia (witteanus group) might equally well be
the immediate ancestor of Rasenia. | previously thought that if it were,
as Schindewolf held, the direct root-form of Rasenia. and its allies,
then it would ho justitiable to separate them in a distinct sub-family
Raseninae, Schindewolf. But the older name Pictoninae, is now used
for al except the aulacostephanid forms?), i, e. in addition to the genera
Pictonia, Rasenia and Gravesia, formerly cited?) there are included here
the genera Ringsteadia Salfeld, Vinetaand Balticeras, Dohm, Rasenioides,
and Prorasenia, Schindewolf. They are all offshoots of the Perisphinctid
main stock, and it seemsto me preferable Lo have a polyphyletic family
Pictoninae thian Lo split up the Raseninae alone into three branches
again, derived respectively from ‘‘Rasenia” prostephanoides, Rasenioides
fasciger, and Prorasenia witteana, none of which may lead to the true
Market Rasen forms of Rasenia. Since Lhese are as yet very incom-
pletely known, | am taking this opportunity of figuring a few, but there
is a great wealth of undescribed species awaiting monographic treatment.
Most of these can certainly be derived from Prorasenia, triplicata, J.
Sowerby sp. (Plate 12, fig. 2, Plate 14, fig. 5) and P. hardyisp. nov.
(Plate 15, fig. 5) more naturally than from any other forms, but Rasenia
evoluta (Plate 10, fig. 5) adso connects up directly, by way of the coarse
variety (P. emancipata, Fontannes sp. 1879) figured by Dumortier and
Fontannes?), with the typical Pararasenia desmonota (Oppel)t) of the
next higher (mutabilis) zone.

Genus RINGSTEADIA, Salfeld, 1913,
Ringsteadia sp. ind.
(Plate 9, rtg. 2).

The crushed fragment here figured shows rather irregular ribbing,
bifurcating, or with intercalated secondaries, and there are two deep
constrietions, preceded in each case by strengthened ribs and succeeded
by a collar, followed by a smooth interval. The preservation suggests
that the [ragment represents a body-chamber, broken off at the last
septum. Constrictions and ribs are merely curved forward. This unusual
curve probably is partly due to the crushing, as it. is not the same on

1) 1. e. the subfamily Aulacostephaninae, Spath, including the genera Aula-
costephanus (v. Sulner and Pompeckj in Torncquist), Involuticeras, Salfeld, Parara-
senia, Spath.

2) Spath, op, cit. (Blake Collection), 1924, p. 13; dso op. cit. (Revision of the
Jurassic Cephalopod Fauna of Kachh), pt. 1v, 1931, p. 469,

%) Deseription des Ammonites do la zone a Ammonites tenuilobatus de Crussol
(Ardéche), 1876, p. 110, pl. xiv, fig. 4. See also: Description des Ammonites des
Calcaires du Chateau de Crussol, 1879, p. 77, pl. x1, fig. 8.

) Pal. Mitteil. i1, 1863, p. 241, pl. Lxvn, figs. 1a, bh.
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the opposite side. The ribbing is continuous across, and strongest on,
the venter which must originally have been evenly arched.

The low point of branching of the ribs prevents comparison of the
fragment here discussed with the normal Perisphinctids of the Upper
Oxfordian and suggests reference to some early member of the Picto-
ninae. There is some resemblance to Rasenia perisphinctoides, Wegelet),
but the obliqgue and merely curved constrictions are found in young
Ringsteadia (See Plate 15, fig. 4) rather than in young Pictonia (Plate 8,
fig. 4) or the true Rasenia (Plate 10, fig. 5). The Greenland example,
in fad, is halfway between R. marstonensis (Salfeld)?) and such more
finely-ribbed species as R. frequens (Salfeld), but in the absence of the
smooth, later stages or of the suture-line, it is impossible to put forward
this identification with certainty. The inner whorls of Ringsteadia
anglica, Salfeld®), however, visible in that author's fig. 3a, also differ
from the fragment here described merely in their less projected ribbing.
The specimen is before me (B. M., no. 50768) and the agreement is so
perfect that the generic identification in any case is definite, however,
unlikely it may appear at first sight. It is confirmed by the age of the
Cardiocerates in the same bed, and the impossibility of accomodating
the Greenland form in one of those Upper Oxfordian groups discussed
above that foreshadow the true Kimmeridgian Rasenia. )

Horizon:— Cardioceras Beds, a few metres below Pecten Sand-
stone. Upper Argovian. Associated with Amoeboceras (Prionodoceras)
transitoriwm, sp. nov. (p. 17).

Locality:— 500 metres north of 11T (between Cardioceras Ravine
and Section IV of Rosenkrantz). No. 231.

Genus PICTONIA, Bayle, 1878.
Pictonia sp. ind.
(Plate 14, fig. 4).

The example here figured includes half a whorl of body-chamber
but the crushed inner whorls are scarcely recognisable. The impression,
-however, shows them to have been perisphinctoid, with closely-spaced
primary ribs, not bullae. On the earlier part of the outer whorl the
ribbing is that of Pictonia normandiana (Tornquist)?), but later the

1) “Stratigraphische und faunistiscke Untersuchungen im Oberoxford und
Unterkimmeridge Mitfelfrankens. Palaeontogr., vol. uxxm, 1929, pt. 2, p. 81 (175),
pl. X (x1v), fig. 2. :

?) Monographie der Gattung Ringsteadia (gen. nov.), Palaeontographica, vol.
exi, 1817, p. 33, pl. x1, fig. 1 (non lig. 2 = ft. bassettensis.nom. nov.; see
Plato 12, fig. 3),

8 Ibid., pl. vin, fig. 3a

4) Loc. eit. (Abh. Schweiz. pal. Oes., vol. xximr) 1896, pl. v, fig. 2, us repre-
sented by e g. B. M., no. 23885, '
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primary costae disappear and only the secondaries remain, which is
just the reverse of what takes place in a larger example figured by
Tornquist?). This is no essential difference, however, for in an English
(Marston) specimen of a Picionia aff. costigera, Buckman?) (B. M.,
no. 88665) which is much closer to P, normandiana than to P. baylet,
Salfeld?®), the ribbing is identical with that of the Greenland example.
Moreover, even in an example of "Pictonia cymadoce, d’Orbigny” thus
labelled by Salfeld (B. M., no. 89665a) which, however, 1 would refer
to the var. evoluta of Tornquist?), there is similar persistence of the
secondary costation after the primary has disappeared. In an unstable
group like Pictonia. no two individuals are alike®), but if f do not identify
the Greenland example with any particular species, it is done only on
account of the absence of recognisable earlier whorls.

The forms of Pictonia described by Dohm®) retain the primary
ribs till the end and since there is no degeneration of the suture-line
they are distinct and probably early species; his P. baylei certainly is
not identical with the French ammonite (e. g, B. M., no. 24087). In
the Westbury iron-ore, where Pictonia also occurs associated with Ring-
steadia (and gigantic Perisphincies) the species of the former are similarly
ribbed to a larger diameter, and have a less degenerate suture-line so
that Dohm’s baylei-Ringsteadia zone may well be uppermost Ox-
fordian. The occurrence, in the basa Kimmeridge Clay of Westbury,
of dwarf Pictonia?) associated with Prorasenia all. hardyi, sp. nov., and
allies is therefore of considerable stratigraphical interest. At Wootton
Bassett a similar fauna occurs in beautiful preservation, apparently
above Pictonia baylel, since Salfcld®) recorded that species from the
ironshot limestone of the basal Kimmeridge Clay, which does not yield
these irridescent ammonites?), but includes Ringsteadia.

Horizon:— Amoebites Shales, concretionary layer 6, Lower Kim-

1) Loe. cit. (Abh. Schweiz. pa. Ges., vol. xxii1) 1896, pl. v, fig. 1.7

%) Type Ammonites, vol. vi, 1927, pl. DCCXVI.

%) Based On Pictonia cymadoce, Bayle (non d’Orbigny): Alias to “Fossiles Prin-
cipaux des Terrains”. |. Explic. Carte géol. dét. France, vol. 1v, 1878, pl. Lxiv,
fig. 1.

') Loc. cit. (Abh. Schweiz. pal. Ges., vol. xxir) 1896, pl. v, fig. 2.

5 Sec Spath: "Notes on Ammonites', Geol. Mag., Dec. vi, vol. vi, 1919,
p. 32. For this reason | am referring the original of Plate 8, fig. 4, one of many
dissimilar young examples from Wootton Bassett, to P. baylei rather than to P. den-
sicostata (See Buckman, Type Ammonites, vol. v, 1924, pl. pxxxuir.

%) “Ueber den Oberen Jura von Zarnglalf i. P. und seine Ammoniten-Fauna,
Abh. geol. pal. Inst. Univ. Greifswald, vol. 1v, 1925, p. 3L

") See Spath, loe. cit. (Pal. Indica, N. S., vol. ix, no. 2), pt. vi, 1933, p. 867.

8) “Gliederung des oberen Jura in Nordwesteuropa &c.”. N. Jahrb. f. Min.
etc., Beil. Bd. xxxvii, 1913, p. 196.

") See H. B. Woodward: Jurassic Hocks of Britain, vol. v, 1895, p. 164.
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meridgian, ‘‘eymadocezone”. The association with Amoebites subkitchini
and Rasenia of the cymadoce group is probably of more importance than
the resemblance of the present form to Pictonia of the “bayleizone’, if
this zone has any real existence.

Locality:— Cardioceras Ravine, at 149 m (No. 249).

Pictonia sp. juv.
(Plate 8, figs. ba, b).

Like the fragment last described, this is probably a body-chamber,
broken oft at the last septum, and it aso has two deep constrictions.
These, however, are succeeded by thickened, bifurcating ribs, as in
typical young examples of Pictonia from the lowest Kimmeridgian clays
of Wiltshire (see Plate 8, fig. 4). The straight ribs, in between, are bi-
or trifurcating; the primary stems are sharper than the blunt secondaries,
most of which are intercalated. The specimen is slightly crushed, obli-
quely, but the whorl-section is still amost circular, with rounded um-
bilical slopes and an evenly arched venter.

Rasenia frimera (Quenstedt)!) also seems to have somewhat similar
inner whorls, but more in the diagrammatic fig. 4s than in actual ex-
amples. If it were not for the very strong Pictonia-like constrictions
shown by the Greenland fragment, it might also be compared to those
small forms of Prorasenia that are common in the lowest Kimmeridgian,
as mentioned under the last species, but that are difficult to identify
at small diameters. The specimen of the wilteanus group, figured in
Plate 14, fig. 3 as P. bowerbanlki,sp. nov., is probably complete, and
it is seen that the body-chamber has only bhiplicate ribbing. The con-
strictions in these dwarf-forms, however, arc much less conspicuous
than those of the Greenland example; and by direct comparison with
a young Pictonia from Wootton Bassett (B. M., no. 24710d, labelled
by Salfeld "P. eymadoce, d’Orbigny juv.”) the generic identification
cannot be doubted. _

Horizon: Amoebites Shales, concretionary horizon 8, or just below.
Lower Kimmeridgian, ‘‘cymadoce (O bayler?) zone".

Locality:— West River, L, a 312 m, loose (No. 207).

Genus RASENIA, Salfeld, 1913.
Rasenia orbignyt (Tornquist).
(Plate 8, figs. 1, 2, PL 9, figs. 1, 3, 4, Pl 10, figs. 1—3; PL 11, fig. 1; PL 12, fig. 1).
1850. Ammonites cymadoce, d'Orbigny: (pars) Pal. Francaise, Terr.
Jurass., 1, p. 534, p). ce, figs. 1-—2, pl. ccrr,
fig. 1 (Dated "1847").

1) Ammoniten des Schwibischen Jura. 1, 1887, pl. cvm, figs. 4, 5.
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1896. Pictonia orbignyi, Tornquist: loc. cit. (Abhandl. Schweiz. pal.
Ges,, vol. xx1), p. 29.

1904. Pictonia cymadoce(d’Orbigny) Lemoine Pal. Universalis, pls. lva, b.

1913. Rasenia cymadoce (d'Orbigny) Salfeld: loc. cit. (N. Jahrb. f. Min. ete.
Beil.-Bd. xxxvir), p. 129.

A number of Greenland examples are figured because they are all
slightly different, partly no doubt on account of defective preservation.
The smallest specimen {Plate 10, fig. 3) seems to agree with the inner
whorls of typical examples (Plate 10, fig. 2; Plate 12, fig. 1} but it might
perhaps belong to one of the other forms of Rasenia here deseribed;
since the earlier volutions of most of the larger specimens are lost or
corroded, direct comparison is almost impossible.

The different appearance of Lhe three examples figured in Plate 9,
fig. 3 and 4, and Plate 10, fig, 2, is due to crushing in different directions.
No peripheral views are therefore now given, even the larger examples
being all compressed laterally.

The originals of Plate 11, fig, 1, and Plate 10, fig. I, remain orna-
mented to a larger diameter than the most typical example (Plate 8,
fig. 1, Plate 12, fig. 1), i.e. to about 120 mm instead of 90, but the
proportionse are the same (height == 35 °/,; umbilicus = 38°¢/,). They
may be separated as a var. ernatanov. since they show resemblance
to /7. eymadoce (d'Orbigny emend. Tornquist), which, however, has less
coronate, i. €. less true Ruasenig-like inner whorls. Tn this var. ornata.
the secondaries remain for a quarter of a whorl or so after the umbilical
bullae have disappeared; in the example figured in Plate 12, fig. 1, both
Lypes of ribs are lost at the same time.

The large example figured in Plate 9, fig. 1, also does not seem to
he separable from d’Orbigny’s form, but a, 174 mm diameter it has a
whorl-height of 31 % and an umbilical width of 50 %. The ornamentation
preserved on the opposite side isthe same as in the var. ornaia, 1. €. it per-
sists to a diameter of about 120 mm. Reduction, then, israpid, the faint
ribs of the periphery having already disappeared before the last few
umbilical bullae, another feature distinctive of this form as compared
with the typical examples and the var. ornata. On account of the dif-
ferences in dimensions, this evolute variety may also be separated with
a distinct name (var. aperta, nov.). The length of the body-chamber
is amost a whole whorl and the fine lineation is well shown in the
figure.

There is ill another variety (var. suburalensis, nov., Plate 8,
fig. 2) which has dlightly more closely-spaced ribbing, the swollen pri-
maries numbering 14 (as against 9 in the var. ornata). They also
degenerate at an earlier stage. The propoftions are slightly different
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from those of the typical form and the var. orrnata. The example figured
in Plate 8, fig. 2, at a diameter of 114 mm has a whorl-height of 32 °/,
and an umbilicus of 42 %, as compared with 32 % and 45 % in d’Or-
bigny’s R, eymadoce (diameter == 83 mm). The sde not figured, at the
diameter of d’Orbigny’s smaller example (as represented in Pal. Uni-
versalis), shows such close resemblance that identification of this variety
with P. eymadoce could be suggested. If 1 do not unite them, however,
it is only because there is no evidence that the next half-whorl of d'Or-
bigny’s form would have shown the degenerate ribbing of the Greenland
variety. Since Lemoine thought P. cymadoce and P. orbignyi to be” the
same species, it appears probable that the ribbing declined at an earlier
stage and more suddenly.

Some of the examples of R. trimera (non (Jppcl) figured by Dohm?)
show resemblance to the Greenland form, e. g. to the original of Plate 10,
fig. 2, but others have more distantly spaced primaries (e. g. his pl. vi,
fig. 2). In the absence of the originalsit is difficult to appraise the Pom-
eranian forms which, however, do not seem to agree with either Oppel’s
or Quenstedt’s R. trimera. Dohm’s R. electra®), which probably should
be referred to Ringsteadia, is not so closely comparable.

Horizon:— Amoebites Shales, concretionary layer o, 19 m above
Pecten Sandstone. Lower Kimmeridgian, “ecymadocezone" (18 examples
and fragments).

Locality:— Cardioceras Ravine, loc. I (nos. 186, 187, 188, 189
190, 191, 222", 249).

, Rasenia inconstans, SP.nov.
(Plate 8, figs. 7, 8; Plate 10, fig. G).

Diagnosis:— Rather high-whorled (subplatygyral) with rather
wide umbilicus (sublatumbilicate). Whorl-section probably slightly com-
pressed and altogether similar to R, trimera, as generally understood,
but costation very irregular. Strong single ribs and pseudo-constrictions,
alternating with trifurcating ribs and occasional intercalated secondaries,
so that there are about 35 peripheral ribsto 7 umbilical bullae. Ornament
apparently weakening at larger diameters. Suture-line unknown.

Measurements:—  PL 10,fig.6. Pl 8,fig.7. PL. 8, fig. 8.
Diameter. . . ... .. ... . . .| (at) 80 96 90 mm
Haight: .« = 7 SwemsSgs = 36 35 389,
Lhickness. .= . ... o0 2 ? ?
IR RIUIR - 0 Pl |0 by e 38 36 34 %

) Loc. eit. (Abh, geol. pal. Inst. Univ. Greifswald) 1v, 1925, e.g., pl. 1, fig. 3.
[b:d p. 29, pl. 1, figs. 1, 2.
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Remarks:— The holotype (Plate 10,fig. 6) with badly preserved
inner whorls, and the two body-chamber fragments here figured may
not be considered worthy of a distinct name, but'it seems to me ill
more objectionable to refer them to a known species and suggest a
spurious rdationship 1,0 some distant fauna

R, trimera (Oppel)!) has a smaller umbilicus and appears to retain
more regular ribbing even on body-chambers, although Favre’s?) Sniss
example loses the primary ribs on the last half whorl. Ammonites trimerus
(Quenstedt®), non Oppel) aso is more involute, especially the origina
of Quenstedt’s fig. o. The Pomeranian forms figured by Dohm?) as
R. trimera, aso with a fairly complex suture-line, are somewhat com-
parable to the species here described, but aso are not identical, at
least in so far as the smaller examples cited below?) are concerned.

R. orbignyi (Tornquist), discussed above, is less closely ribbed, as
is R. eymadoce (d'Orbigny) in | he restricted sense. Trioziles seminudatus,
Buckman®) may have inner whorls like the present form, but it is dif-
ficult to compare on account of its large size. Since the group of R. ey-
madoce (to which Buckman’s form evidently belongs, judging by its
simplified suture-line), is characterised by its smooth outer whorls, and
since It. eymadoce itself is the genotype of Rasenia, there is no need for
the separate generic name Triozites; and even the uralensis group, with
coarsely ornamented body-chambers, is too intimately connected with
the eymadoce group for subgeneric separation.

A species of the English Kimmeridge Clay with great resemblance
to the form here described is (partly) figured in Plale 14, fig. 2 as R. sinui-
iis Sp. nov. At a diameter of 110 mm (still septate) it has scarcely
changed its aspect; there are still about 25 primary ribs, but they be-
come increasingly less tuberculate, so that at larger diameters the species
resembles Piclonia more than Rasenia. It is an important transitional
form between the eymadoce and wuralensis groups. Tn R. inconstans, the
primaries are shorter and the bullae at the umbilical end are more
conspicuous, but as the holotype (Plate 10, fig. 6) is crushed, the dif-
ferences in proportions between R. inconstans and R. similis appear
negligible. In reality the latter species has a slightly larger umbilicus
(40°/,) than the original of Plate 8, fig. 7 (also crushed); but it enables

1) Ueber jurassische Cephalopoden. mr. Pdl. Mitteilungen, 1863, p. 240, pl.
Lxvi, figs. 24, b

%) LaZone a Ammonites acanthicus €C.”". Mem. Soc. pal. Suisse, vol. 1v, 1877,
pl. 1, f|g 8.

3 Op. cit. (Ammoniten des Schwibischen Jura, i), 1887, p. 965, pl. cvii,
figs. 4—a.

) Loe. Cit. (Abh. geol. pal. Inst. Univ. Greifswald, 1v), 1926, p. 30, pL 1, figs.
1, 3; pl vi, fig. 2.

5 Type Ammonites, vol. v, 1924, pl. coxciy.
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us to suggest that the whorl-thickness was probably originally equal
to the whorl-height (35 ¢/,).

The holotype (Plate 10, lig. 6) seems to show some resemblance
to the Kuhn Island example figured by Frebold") as Rasenia (?) sp.
indet. afl. groenlandica (Ravn), but the preservation of this ammonite,
as of the other Ammonites (Rasenia?) sp. indet. of the same author?),
from Hochstetter Foreland, is too poor even for correct generic identifi-
cation. The former, in any case, seems to have nothing whatever to
do with either Ravn’s species or the Spitsbergen forms of Rasenia
figured by Frebold®) in 1930 and discussed under R. polaris,

Rasenia variocostata, Wegele?) is also comparable to the species here
described in having irregular costation, but the ribs are less bullate on
the inner whorls, as they are in the same author's R, perisphinctoides?).
Since these two species, however, are undoubtedly very closey alied
to the Greenland form, it is important to note that the second came
from Wegele's planula zone (equivalent to the “baylei zone” in more
northern successions), while R. variocostata occurred as high as the
suberinum zone (= mutabilis zone). In placing the present species in
the “eymadoce zone", 1 am guided by the presence in the same beds of
Amoebites subkitchini €tcC.

Horizon:— Amoebites shales, concretionary layer 4, 19 m above
Pecten Sandstone. Lower Kimmeridgian, ‘‘cymadoce zone".

Locality:— Cardioceras River, F. (nos. 186, 249).

Rasenia sp. ind.
(Plate 13, figs, 1a, b).

The example here figured consists of the body-chamber, over half
a whorl in length, and with the mouth-border complete, also a portion
of the septate part (about six camerae). It IS characterised by the latter
being almost smooth, with only one or two indistinct ribs, and by the
body-chamber acquiring renewed costation, with conspicuous umbilical
bullae. The ribs or rather folds on this part are very blunt and distantly
spaced and they die out near the venter, while near the anterior end there
are only sigmoidal striae. The inner whorls appear to have been orna-
mented, as in R. orbignyi, but the whorl-height (31 °/,) and the width
of the umbilicus (44 ¢/, at 160 mm diameter) link the present form with
the var. aperta, above discussed (Plate 9, lig. 1).

The suture-line is well displayed (Plate 13 fig. 1b) and shows

1) Loe. Cit. (Medd. om Grenl., vol. 94, no. 1), 1933, p. 19, pL u, fig. 13

?) Ibid., p. 35, pL i, fig. 3L

3) Lot: cit. (Skrifter om Svalbard. no. 81), 1930, p. 20, pl. 1x, (ig. 4; p. 62,
pl. xx, fig. 2.

1) Loc. cit. (Palaeontographica, vol. Lxxir), 1929, p. 85 (179), pl. x (x1v), fig. 6.

5) Ihid., p. 81 (176), pl. X (x1v), figs. 2a, b.
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resemblance to that of Pictonia eymadoce, figured by Tornquist'), but
it is more reduced than that of a fragment of alarge Rasenia from Market
Rasen, figured in Plate 13, fig. 2 which, again, is more degenerate or
less perisphinctoid than the suture-line of an example of Pictonic baylei
before mo (B. M., no. 24087), agreeing with Bayle's?) figure. Among the
many undescribed species of Rasenia found at Market Rasen (associated
with R. uralensis, d’Orbigny sp,, ft. involuta, R. ewvoluta, Salfeld MS.#)
etc.) there arc some perfectly smooth, others resembling the form here
described and a majority more like It. polaris described below. In the
absence of the inner whorls, it is impossible Lo identify the Greenland
form with any of the Markel Rasen species, but it may be stated that.
those body-chambers that come closest to the Greenland example here
figured have inner whorls resembling R. uralensis (d’Orbigny)?%), a form
that, was wrongly referred by R, Douvillé3) Lo the much earlier genus
Kepplerites.

Horizon:— Amoebites shales, concretionary layer 4, 19 m above
Pecten Sandstone. Lower Kimmeridgian, ‘“‘cymadoce zone".

Locality:— Cardioceras River, F. (No. 186 only).

Rasenia borealis sp. nov.
(Plate 6, fig. 1, Plate 7).

Diagnosis:— Rather low-whorled (substenogyral), at least, on the
earlier whorls, and evolute (latumbilicate). Whorl-section probably
rounded, witb evenly arched venter and rounded umbilical slope. Inner
whorls with typical Rasenia ornamentation, namely primary tubercles
or bullae and about 4 or 5 secondary ribs to each. At over 50 mm diameter
primaries become more elongated and strongly bent forwards, and
secondaries are gradually being lost. At 160 mm shell is perfectly smooth,
but on large body-chambers coarse and blunt, almost straight, single
ribs reappear, some of them short, all continuous across the periphery.
Suture-line unknown.

Measurements:— Pl fi, fig.i. pL 7.
Digeeter 0 o (at) 260 (at) 160 (at) 170 mm
L L i N T S HO 33 32%
Thickness . . . . . . . . . . . ? ? ?
Umbilicus . . . . . . . . . = . 48 48 45 %

Y} Loc. eit. (Abh. Schweiz, pal. Oes., vol. xxu), 189G, pl. 1v, fig. 1.

2) Loe. cit. (Atlas), 1878, pl. Lxvi, fig. 1.

) Small, inner whorls arc figured in Plate 10, fig. 5, and Plate 14, fig. G
but there is an endless variety of differing body-chambers; and the dilficulties of
identification are increased by the frequent changes in ornament, before the final
rejuvenation of the single ribbing on the body-chamber.

*) In Murchison, Verneuil and Keyserling: “Géologie de la Russie &c.”. 11,
Pal., 1845, p. 420, pl. xxxu1, figs. 6—7 only.

) Pal. Universalis, 1911, p!. 210 and 210a.
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Remarks:— AS holotype may be chosen the example (partly)
ligured in Plate 7, which is crushed, in an enormous concretion, but
which does not show the body-chamber so well as the similarly com-
pressed specimen figured in Plate 6, fig. 1, The inner whorls of the
latter are almost unrecognisable. In the holotype they are seen to be
equally evolute and loosely coiled, but the typical Rusenia ornamentation
is preserved, as on the inner whorls of similarly large Market Rasen
examples of Rasenia in the British Museum, some of which had been
photographed by Salfeld for his projected monograph. In the Green-
land form, however, the primary bullae are comparatively closely spaced
and strongly inclined forwards after the early coronate stage and then
follows a whorl of amost complete smoothness until the rejuvenated
single ribbing of the body-chamber appears.

There are evolule forms of Rasenia, like an example figured by
Quenstedt?), but the inner whorls of the present species are different
from anything recorded in geological literature, so far as 1 know,
except two Spitsbergen forms figured by Frebold and discussed under
R. inconstans (p. 47). Whether their comparison to Ravn’s Auwlaco-
stephanus(?) groenlandicus®) was justified, however, seems to me very
doubtful. 1 do not see why the Koldewey Island form should not be
left in Aulacostephanus rather than transferred to Rasenia, considering
its long ribs, short umbilical bullae, and suggestion of a ventral sulcus.
In any case the Spitshergen examples seem to be much closer to R. po-
laris, with its distinct ribbing, and there can be no question about this
being quite different from any form of Aulacostephanus. On the other
hand, the extreme evolution of the inner whorls of R. polaris, seen adso
in a very large (unfigured) third example, is reminiscent of certain
Secottish, (Culgower) forms of Aulacostephanus that have been referred
to A. autissiodorensis, Cotteau sp. (B. M., no. C. 13216), As that rare
gpecies is very incompletely known, 1 am figuring a young Culgower
example (Plate 13 fig. 8) which is even more transitional to Rasenia
than Aulacostephanus(?) groelandicus, Ravn; but the inner whorls of
the present species at a similar diameter, are too poorly preserved for
exact comparison.

Horizon:— Amoebites shales, nodule bed », 49 m above Pecten
Sandstone, Lower Kimmeridgian, cymadoce zone!

Locality:— Grey Ravine <loc. G), at 85 m (Nos. 194, 250).

1) Loc. eit. (Ammoniten des Schwiihischen Jura, mi, 1887, pl. cvii, fig. 24
(Ammonites cf. trijurcatus). This is probably identical with ft, evoluta (Salfeld, MS.,
see Plate 14, fig. 6) in which the tubercles remain well inside the umbilical suture
to a very large diameter.

) Loc. fit. (Medd. om Grenland, vol. xuv), 1911, p. 492, pl. xxxvir, ligs.
Ja—o.

29 4
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b. Order Belemnoidea.
Family Belemnitidae.
Subsfamily Cylindroteuthinae.
Genus CYLINDROTEUTHIS Bayle, 1878,
Cylindrotenthis sp. nov. ? ind.

(Plate 6, figs. 3—4; Plate 15, figs. 2a, b).

The largest example (Plate 15, figs. 2a, b), the deformation of
which is accidental, shows distinctly flattened sides, especially on
the less cylindrical lower two-thirds (but not near the apex), whereas
the section at the alveolar end is more nearly oval. The ventral groove
or depression is short and already at a distance of 20 mm from the apex
(as restored) the ventral side is [lal; the sides, however, are till convex.
The alveolus is about athird of the length of the guard; and the excentric
apical line, at 20 mm from the apex, isonly a quarler of the diameter
away from the ventral side. The alveolar angle is about 21°.

A second specimen (Plate 6, figs. 4a-—d) is not so complete as the
first, but its ventral side is free from matrix and also shows very distinct
flattening. Although the dorsum is more convex, the cross-section
amost throughout is thus subquadrate, with the ventro-dorsal diameter
slightly in excess of the lateral. The smallest specimen figured (Plate 6,
figs. 3a—«¢) shows the same characters and the apical groove disappearing
at over 25 mm length, but Lhe section is more rounded.

This species probably requires a new name when more material is
available; it seems to be a member of the group of C. puzosiana (d'Or-
bigny)!) which according to Pavlow?) ranges up into the Kimmeridgian.
But this species itself has an alveolus of not more than a quarter of the
length of the guard, also a far more cylindrical shape. C. extensa (Traut-
schold) Sintzow gp.*) which had been included by Pavlow in the synonymy
of C. puzosiana shows the subrectangular section of the Greenland form,
but also has a shorter alveolus; in Pachytellttlis miatschkoviensis llovaisky
sp.?) which differs from P. panderi ‘merely in having the transverse
diameter equal to the dorso-ventral®), the alveolus is half the length
of the guard.

Of the various forms ascribed to C. trosloyana (d’Orbigny) and

1) Pal. Francaise, Terr. Jurass., |, 1843, p. 117, pl. xvi1, figs. 1—6.

%) In Pavlow and Lamplugh: Argiles de Speeton, Moscou, 1892, p. 39.

%) Apercu géologique du gouvernement -de Saratow. Bull. Son. Min. St. Pétersb.,
(2), vol. v, 1870, p. 161, pl. vi, figs. 2—4 only.

1) Loc. eit. (Bull. Soc. Imp. Nat. Moseou, N. 8., vol. xvii, 1903), 1904, p. 283,
pl. xi, figs. 8—9.

) This feature may be taken to justify the reference of 1. miatschkoviensis 10
Acroteuthis (See Billow-Trummer: Fossilium Catalogus, T, pars 11, 1920, p. 209)
but it cannot apply to the compressed C. puzosiana.
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C. “nitida” (Dollfus) there are some that come close to the form here
described, especially since according to Pavlow!) the length of the
aveolus is '/, to !/, that of the guard. Blake?) already recorded this
Kimmeridgian species from the uppermost “Corallian” and noted the
existence of unnamed belemnites, intermediate between the stout
Pachyteuthis abbreviata of the cordatus beds and the late and slender
C, “nitida”, in the intervening beds.

There are many fragments in the blocks with Parallelodon keyserlingi
and they nearly al seem to belong to the present form; but since the
young of the species described below as Pachyteuthis cf. panderiana
were also slender, it is probably only their fragmentary condition that
prevents a more satisfactory differentiation of the two species.

Horizon:— Sandy concretions (in shales below Pecten Sandstone ?).
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz's section 1V).

Genus PACHYTEUTHIS,Bayle 1878.
Pachyteuthis aff. panderiana (d’Orbigny).
(Plate 10, figs. Ta—c; Plato 14, figs. la, b; Plate 15, fig. 1).

1920. Pachyteuthis panderiana (d’Orbigny) Biilow-Trummer: Fosgilium
Catalogus, I, 11, p. 204 (see there for
synonymy).

The example figured in Plate 15, fiz. 1 shows much better agree-
ment with the Russian form and with Boden's®) P. panderi than with
d’Orbigny’s*) figure of P. excentrica (Blainville), which Pavlow?®) included
in P. panderi®). It seems to me that P, panderi has a less excentric
apex, in ddeview, than P. excentrica, and the Greenland example
figured in Plate 15, fig. 1 is also slightly more conica than a typical
specimen of P. excentrica (commonly called Bel. abbreviaius) from the
English Cordlian (L. F. S, 731). The same characters are seen in
another large (unfigured) example and they are conspicuous on direct
comparison with P. excentrica from Trackpasset on Koldeway Island
(A. Rosenkrantz coll.). The small P.panderi from the same island
figured by Ravn') is also very symmetrical.

1 In Pavlow and Lamplugh, loc. cit. (1892), p. 63.

2 In Blake and Hudleston: Corallian Rocks of Iingland. Quart. Journ. Geol.
Soc., vol. xxxmr, 1877, p. 391

3) Loc. Cit. (Pal. Abhandl., vol. x1v), 1911, p. 33, pL. xx, fig. 1.

1) Pal. Francaise, Terr. Jurass., vol. 1, 1843, pl. xvm, fig. 3.

5 In Pavlow and Lamplugh, loc. til., (1892), p. 66.

*) If Bel. panderi and Bel. excentricus prove to be identical, the latter name,
of course, must be used, being the older of the two.

7} Loe. cit. (Medd. om Grenl., vol. XLV, no. 10), 1911, p. 494, pl. xxxvi1, figs.
2a—c.

4*
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The largest example (Plate 14, fig. 1) | was a first inclined to
attach to P. kirghisensis (d’Orbigny), as it seemed Lo agree with Pavlow’s
description; but since d'Orbigny particularly pointed out that his species
differed from P. pandert merely in its quadrate section and since in the
large Greenland example the dorso-ventral diameter (34 mm) exceeds
the transverse (32 mm), there is no reason for separating it from the
examples of P. all. panderi, just discussed, although it comes from a
higher horizon, i. e. the Rasenia beds. The apical end was not found till
alter the photograph had been taken, but the restoration is based on the
actual fragment, showing an almost symmetrical shape, in side-view.

The smallest example (Plate 10, figs, 7Ta—c) is attached to the
present form with some doubt. The young of P. panderi is slender, as
shown in Boden's fig. 2, but unfortunately there is nothing to connect
this single, small, belemnite with the more typical, larger, examples.

Stout belemnites from a much higher level in the Portlandian
(Rosenkrantz’s section I, 165 m), to be dealt with in the next part, do
not seem to differ from the form here described.

Horizon:— Sandy concretions (in shales below Pecten Sandstone?).
Upper Oxfordiane Also concretionary layer d in Rasenia clays, above
Pecten Sandstone. Lower Kimmeridgian (No. [93).

Localities:— Near northernmost dyke (Rosenkrantz’'s section
IV); dso Cardioceras Ravine, locality F. (No. 193).

B. Class Pelecypoda.
a. ORDER ANISOMYARIA.
Family Aviculidae.
Genus PSEUDOMONOTIS, Beyrich, 1862.
Psendomonotis SP. ind.

A rather strongly convex Jeft valve of the general aspect of a form
of the group of P. owalis (I’hillips)'} is too small to be described in detail.
It is only about ¥ mm high and 85 mm in length and the anterior and
posterior wings arc aimost equally large, as in the two left valves figured
by Arkell?). The ornament, however, may be slightly coarser, although,
since the example is only a sandstone cast, this character also makes a
definite identification inadvisable.

The impression of the inside of a less convex right valve and its
counterpart in the same piece of rock, showing (through the transparent
test) the fine ornamentation of P. owalis, were labelled Placunopsis?

1) Geology of Yorkshire, 1829, pl. i1, fig. 36.
2) Monograph of the British Corallian Lamellibranchia (Pal. Soc.) pt. v, 1933,
p. 198, pl. xxvi, figs. 6, 8.



54 L. F. SparH. Il

Family Pinnidae.
Genus PINNA, Linnaeus, 1758.
Pinna aff. lanceolata (J. Sowerby}.

1933—34. Pinna lanceolata, J. Sowerby; Arkell: Monograph British
Cordlian Lamellibranchia, loc. cit., pt.V,
p. 219, pl. xxvim, fig. 5; pt. VT, pl. xx1x,

figs. 1—3.

| am provisionaly including the single fragment from Cape Ledie
in Sowerby’s species, because it is too incomplete for a discussion of its
real affinities with the various species hitherto described. Its longitudinal
striations are slightly less closely spaced than those of the early Callovian
P. sublanceolata, Eichwald, which P) recorded from Jameson Land,
or those of one species of Pinna from the higher beds of the Cape Ledlie
Formation to be figured in part 2 of. this memoir. Parat and Drach?)
have already recorded Pinna constantini, de Loriol, but the new Port-
landian material before me includes at least two species.

The fragment is comparable to Ilovaisky’s®) smaller example, but
even shorter; and as it is uncrushed, the cross-section resembles that
of the same author's fig. 1.

Horizon:— Sandy concretions (in shales below Pecien Sandstone ?).
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz's section 1V),
at 25 m.

Family Ostreidae.
Genus OSTREA, Linnaeus, 1758.
r Ostrea . ind.
(Plate 9, fig. 6; Plate 10, tig. 4).

The two examples here figured were attached to specimens of
Rasenia and they seem to differ from O. bononiae. Sauvage and Rigaux®)
merely in their smaller size. They are interna casts, with the comparatively
thin, brown, test preserved in a few places, and there is no sign of radial
striation, as in ‘Ostrea’ laeviuscula, Phillips®). The smaller example
covered the umbilicus of the ammonite figured in Plate 9, fig. 4 and has

1) Spath, loc. eit. (Medd. om Granl., vol. 87, no. 7), 1932, p. 108, pl. xvu, fig. 4.

%) Loc. cit. (C. R. Acad. Sci. Paris, vol. 196), 1933, p. 1909.

®) Loc. cit. (Bull. Soc. Imp. Nat. Moscou, N. 8., vol. xvii), 1904, p. 268, pl. ix,
fig. 2 (Pinna cf. lanceolata, Sowerby; Lahusen).

4) Description d’espéces nouvelles des terrains jurassiques de Boulogne-sur-Mer
(Pas-de-Calais). Journ. Conchyl., vol. xx, 1872, no. 17, pl. x, fig. 8.

5 Geology of Yorkshire, 1829, pl. 1v. fig. 1 (reduced x 2/,), apparently a
Placunopsis.
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likewise suffered from mechanical deformation in the rock. 1t shows no
resemblance to the form [') recorded as Liostrea? sp. ind. from the
Callovian of Jameson Land, that form being unattached and thus not
reproducing the costation of an ammonite.
Horizon:— Amoebites shales, concretionary layer 4, 19 m above
Pecten Sandstone, Lower Kimmeridgian, “cymadoce zone".
Locality:— Cardioceras River, locality F. (Nos. 186, 222).

Sub-genus Liostrea, Douvillé, 1904.
Ostrea (Liostrea?) sp. ind.:

In the many blocks crowded with valves of Parallelodon keyserlingi
and other pelecypods (but only very few small casts of Cardioceras)
there occur impressions and fragments of an oyster that probably be-
longed to the group of O. ddta, Smith?). It is listed here chiefly because
it is obviously a different species from that discussed above as Osirea
sp. ind., not bhecause it is of earlier age.

Horizon:— Sandy concretions (in shales below Pecten Sand-
stone?). Upper Oxfordian.

Loecality:— Near northernmost dyke (Rosenkrantz’s section 1V),
a 25m.

Genus EXOGYRA, Say, 1819.
Exogyra nana (3. Sowcrby).
1932. Exogyra nana (J. Sowerby) Arkell: Monograph British Corallian
Lamellibranchia, pt. IV, foe. cit., p, 175 (Some
errors in synonymy).

On a dab dfsandstone, next to the ammonite figured in Plate 1,
fig. 8, but only partly visble in the photograph, there is imbedded an
example that seems to agree best with the flat originals of Arkell’s
figs. 7 — 9 (pl. xvur) or with one of de Loriol’s examples of his
E, ‘‘roederi”®). The preservation, however, is very poor.

Horizon:— Cardioceras beds, a few metres below Pecten Sand-
stone. Neoxfordian (see p. 19).

Locality: — About 500m north of Il (between Cardioceras
Ravine and Section IV of Rosenkrantz). No. 23L

1) Medd. om Grenl.. vol. 87, no. 7 (1932), p. 114

?) Strata Identified by Organized Fossils, 1817, p. 18 fig. 6 of corresponding
(O&k Tree Clay) plate (unnumbered).

3) Loe. cit. (Mem. Soc. pal. Suisse, vol. xxxi), 1904, pl. xxv, fig. 20.
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Family Pectinidae.
Genus PECTEN, Osbeck, 1765.
Sub-genus Entolium, Meek, 1864.
Pecten (Entolium) cf, demissus, Phillips.

1911. Pecten (Entolium) demissus, Bean; Phillips;, Ravn, loc. cit. (Medd.
om Grenl., vol. xLv), p. 463, pl
xxxrir, fig. 8.

1932. Entolium demissum (Phillips) Spath, loc, cit. (Medd. om Grenl.,
vol. 87, no. 7), p. 112, pl. xxvr, fig. 2.

No complete examples of this species appear to have been collected,
but there are various fragments attached to other fossils or occurring
in slabs of rock, from a number of horizons. Tn these circumstances, it
Is impossible to suggest a definite identification and | am attaching the
fragments to Phillips species merely because this is the commonest of
the smooth Pectens of the Neoxfordian.

Horizon:— Pecten Sandstone and Cardioceras shales below, and
Amoebites Shales above, up to nodule bed é.

Locality:— North of TIl (Nos.231 and 232) and Cardioceras
Ravine, locality F. (Nos. 191 and 222).

Sub-genus Camptonectes, Meek, 1864.
Pecten (Camptonectes) aff. lens, J. Sowerby.

1930. Campionectes lens (J. Sowerby) Arkell: Monograph British Coral-
Han Lamellibranchia, pt. 1T, loc. cit., p. 94,
pl. vur, fig. 1.

A fragmentary example well shows the ornamentation of the test,
as in the topotype recently figured by Arkell. Since the shape cannot
now he ascertained and. in the absence of the wings, the identification
cannot be considered definite and it is possible that the present form
belongs to that new species, allied to P. lens, which was recorded by
Ravn?) from Koldewey Island.

Horizon:— Sandy concretions (in shales helow Pecten Sand-
stone 7). Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz’s section 1V),
a 25 m.

1) Loc. cit. (Medd. om Granl., vol. XLV), 1911, p. 466,
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Family Limidae.
Genus LIMA, Bruguicre, 1792,
Sub-genus Plagiostoma, J. Sowerby, 181.4.
Lima (Plagiostoma) of. mutabilis, Arkell.
1931 Lima (Plagiostoma) mutabilis, Arkell, Monograph British Coral-

lian Lamellibranchia, pt. 1, loc.
cit., p. 130, pL xu, fig. 4.

An impression of a large Lima (in a rock crowded with Parallelodon
~ keyserlingi) has the general aspect of the holotype of L. mutabilis. The
costae are flat, but the grooves in between are generally divided by a
fine, radial, line although « few have a flat base and at least one bears
a double line. The base of Lhe groove, however, at each side of the thin
median ridge, is punctate. Thisis dilferent from the ornamentation of
L. mutabilis or any of the species figured by Goldfuss?), while Roemer’s
unfigured L. tumida®) has much narrower punctate grooves, compared
with the flat interspaces. L. boidini (Sauvage)?) which has been stated
to be one of the closest figured dlies of L. mutabilis, also has narrower
grooves, without the fine lines of the present form.

Horizon:— Sandy concretions (in shales below Pecten Sandstone?),
U-pper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz’s section 1V),
a 25 m.

Lima (Plagiostoma) sp. ind.

Unlike the species last described, this has broad, flat, radia ribs,
and there are no lines in the grooves between; the larger part of the
valve also is almost smooth. Since the only example available is not
only incomplete but als& crushed it must suffice to record it as a second
species of Lima. Tt is probably a form of the laeviuscula group.

Horizon:— Sandy concretions (in shales below Pecten Sandstone ?),
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz’s section 1V),
a 25 m.

') Petrefacta Germaniae etc, 11, 1836, pl. ciur, €c.

%) Die Versteinerungen des norddeutschen Oolithen-Gebirges, 1836, p. 77.

3) Description d’éspéces nouvelles des terrains Jurassiques de Boulogne-sur-Mer.
Journ. Conchyl., vol. Xx, 1872, no. 22, pl. xi1, fig. 4.
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b. ORDER HOMOMYARIA.
Family Arcidae.
Genus PARALLELODON, Meek and Worthen, 1866. -
Paralidlodon keyserlingi (d'Orbigny).
(Plate 15, fig. 7).

1911 Macrodon keyserlingii (d'Orbigny) Ravn: loc. eit. (Medd. om
Grenl., vol. xLv), p. 469.

1933. Parallelodon (Benshausenia) Af’yserhnﬂu (d’Orbigny) Arkell: Juras-
sic System in Britain, p. 413.

1933. Macrodon, keyserlingi (d’Orbigny) Frebold, loc. cit. (Medd. om
Grenl., vol. 94, no. 1), p. 25, pl. 11, fig. 21;
pp. 21, 26.

This well-known Russian species is extremely common in the blocks
of sandstone from Rosenkrantz's locality 1V, but the specimens are
generally crushed or deformed in the rock, so that it is difficult to verify
the agreement of the dimensions with those of the poorly-preserved
Elsworth Rock example figured by Arkell') or the far better illustrations
given by Borissjak?) and Boden®). The former figured this species from
various horizons, between the Middle Callovian and the Sequanian and
Arkell included only the two Oxfordian examples in the synonymy of
this species, but Rosenkrantz determined as P. cf. keyserlingi some very
similar forms from the Portlandian of Cape Ledie. These wil! be figured
in the next part and they come from beds above those in which P. schou-
rovskii (Rouiller)) occurs in rather well preserved examples, together
with Pavlovids. The range of this species thus may he very considerable,
but Frebold’s Fligcly Fjord specimens Were also associated with Neox-
fordian Cardiocerates.

Horizon:— Sandy concretions (in shales Below Pecten Sandstone?),
Upper Oxfordian. .

Locality:— Near northernmost dyke (Rosenkrantz's Section 1V),

at 25 m.

) Monograph of the British Corallian Lamellibranchia, pt. 1, Pa. Soc., 1929,
p. 38, pl. 1, figs. G, Ga

%) Pelecypoden der Jura-Ablagerungen im europiischen Russland [T. Mem.
Com, Géol. St. Pétersb., N. S, livr. x1x, 1905, p. 42, pl. 1, figs. 57, etc.

3) IMC. cit. (Geol. Pal. Abhandl., vol. x1v), 1911, p. 188, pl. xxv1, fig. 9.

') See Borisgjak, loc. cit. (1905), p. 48, pl. n, figs. 10—12.
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Family Lucinidae.
Genus LUCINA, Bruguiére, 1792,
Lucina? sp.ind.
(Plate 2, fig. 2).

The slabs with Hoplocardioceras -bear numerous crushed pelecypods
in addition to rather more favourably preserved valves of Buchia (See
e. g. Plate 3, fig. 2). The test, preserved in brown calcite is very thin
and there are fine concentric striac of growth. The shape agrees with
that of various forms of Astarte as well as species Of Lucina. | a first
compared this form to the similarly crushed Lucina of the type of
L. minuscula, Blake, which are so common in the English Kimmeridge
Clay and which have been discussed in some detail by Kitchint). Mr. C.
P. Chatwin, however, kindly informs me that even the genus (Lucina)
must be considered doubtful.

Horizon:— Amoebites Shales (with foplocardioceras). Lower Kim-
meridgian, mutabilis zone ?

Localities:— Reptile locality, Pinna Valley, Hartz Mtn. (Nos, 243, ,
251); also upper course of South River, western shore (height 144 m);
No. 203. Doubtfully from Camp 1, below Hartz Mtn. (No. 237), sec
Plate 3, fig. I.

Family Astartidae.
Genus ASTARTE, J. Sowerby, 1817.
Astarte extensa (Phillips).
1933. Astarte extensa (Phillips): Arkell, Monograph British Corallian
Lamellibranchia, loc. cit., pt. VI, p. 237, pl. xxx1v,
figs. 21—30.

The impression of a right valve, only 6 mm in length hears about
ten pronounced ridges; and although not resembling Phillips’s?) original
sketch, may be compared to the English Corallian examples lately
figured by Arkell. The young A. lituanica, represented in Boden’s?)
fig. 23 is also very similar, while A. depressoides (Lahusen)*) iS more
finely ribbed. .

Horizon:— Sandy concretions (in shales below Pecten. Sandstone ?),
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz’s section 1V),
at 25 m.

1) In Lamplugh and Kitchin: On Lhe Mesozoic Rocks in some of the Coal
Explorations in Kent. Mem. Geol. Surv. 1911, pp. 157, 159; dso Lamplugh, Kitchin
and Pringle: "The Concealed Mesozoic Rocks in Kent". fbid., 1923, pl. u to p. 224.

*) Geology of Yorkshire, 1829, pl. w1, fig. 21 (“Crassina’).

?) Loc. cit. (Pal. Geol. Abhandl., vol. x1v), 1911, pl. xxv.

1) See especialy Ilovaisky, loc. cit. (Bull. Soc. Imp. Nat. Moscou, N. S, vol.
xvii, 1904), p. 256, pl. 1x, figs. 12—22.



60 L. F. Searm. [l

Astarte? sp. ind.

Some fragments of a thick-shelled form with tine and sharp con-
centric ornamentation resemble the figures of various species of Astarte
as well as those of other Pelecypods (e. g. Lucina) and they are doubt-
fully attached to this genus merely because of the robust test and the
general resemblance to A. subdepressa, Blake and Hudleston'), from the
English Corallian. :

Horizon:— Sandy concretions (in shales below Pecten Sandstone?),
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz's section 1V),
at 2b m.

Family Arcticidae.
Genus ARCTICA, Schumacher, 1817.
Arctica(?) sp. ind.

There are some fragmentary examples and impressions of a large
“Cyprina” but in the absence of the hinge or other characteristic feature,
the resemblance to such a similar, large Astarte as A. matheyi, P. de
Loriol*) cannot be dismissed as merely superficial. The shell margin is
not crenulate and the largest example had been labelled “Cyprina’by
Mr, Rosenkrantz.

Horizon:— Sandy concretions (in shales below Pecten Sandstone ?),
Upper Oxfordian.

Locality:— Xear northernmost dyke (Rosenkrantz’s section 1V),
at_ 25 m.

Genus ANISOCARDIA, Munier-Chalmas, 1863,
Anisocardia(?) sp. ind.

A smooth internal cast with the two asymymetrical umbones broken
off, resembles the figure of A. chaffat,P. de Loriol®), but the anterior
side is less indented and the thickness is less®). The cast, however, is
only half the size of de Loriol's figure. >

Horizon:— Sandy coneretions-(in shales below Pecten Sandstone?),
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkrantz’s section TV),
a 25 m.

1Y) Loc. Cit. (Quart. Journ. Geol. Soc., vol. xxxu1), 1877, pl. xiv, fig. 10.

%) Couches coralligénes inférieures du Jura bernois. Mem. Soc. pal. Suisse
vol. xvir, 1891, p. 232, pl. xxvi, fig. 1.

%) Loe. cit. (Mem. Soc. pal. Suisse, vol. xxxi), 1904, pl. XX, fig. 8 only.

‘) Length = 15 m; thickness = 11 mm; as against 21.5 ; 19 in de Loriol's
figure.
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Family Pleuromyacidae.
Genus PLEUROMY A, Agassiz, 1842.
Pleuromya of. tellina (Agassiz).

Two small internal casts of right valves, with the shape of P. securi-
formis (Phillips) previously?) recorded from the Callovian of Jameson
Land, are distinguished from the widely distributed P. iellina Agassiz?)
by the absence of the characteristic depression. Since, however, this
depression may be very faint even at a much larger size, it seems per-
missible to attach the Greenland forms provisionally to Agassiz's species.
P. peregrina, d’Orbigny sp., cited by Ravn®) from Koldewey Island, is
also very similar.

A larger but crushed cast of a Pleuromya? with a more central
umbo cannot be definitely identified with the two small examples.

Horizon:— Sandy concretions (in shales below Pectern Sandstone?),
Upper Oxfordian.

Locality:— Near northernmost dyke (Rosenkranlz's section 1V),
at 25 m. ’

2. PHYLUM VERMES.

Class Annelida.
Sub:Order TUBICOLA.
Genus SERPULA, Linnaeus, 1758.
Serpula cf. lacerata (Williamson MS) Phillips.
(Plate 8, figs. 6a. b).
1835, Serpula lacerata, Phillips: Geology of Yorkshire, vol. 1 (second
edition), p. 169, pl. 1v, fig. 35 (5. lacerata, Wil-
liamson on p. 180).

The fragmentary tube is broken off at both ends so that it is im-
possible to determine whether it had a spiral apex like S. wolubilis,
Miinster!) or a gently fapering beginning like S. flagdlum, Miinsters).
While the specimen thus cannot be definitely identified with these or
allied, smooth, Serpula tubes, the reference to Phillips’s incompletely
known form may seem still less justified. It is not intended to convey
more than a general resemblance, in spite of the difference in shape
and size.

Horizon:— Cardioceras beds, just below Pecten Sandstone.

) Spath, Inc. cit, (Medd. om Grenland, vol. 87, no. 7), 1932, p. 118
%) See in Boden, loc. cit. (Pal. Geol. Abhandl., vol. xiv), 1911, p. 18L
¥ Lac. cit. (Medd. om Grenland, vol. xuv), 1911, p. 480.

8} In Goldfuss: Petrefacta Germaniae &c., |, pl. uxix, figs. 2a, b.

5) Ibid., figs. 5a, b.



III. LOCALITIES AND FAUNAL ASSEMBLAGES

The localities from which nearly all the fossils here described were
obtained are in Milne Land, chiefly on the East Coast, between Cape
Ledlie and Gharcot Hay, the central part of this nine-mile strip of coast
being dominated by Hartz Mtn. A number of sections, giving the evidence
for the generalised scheme set out below, were measured by Dr. Aldinger
and will no doubt be discussed in his stratigraphical account. Here it
may suffice to state that the most complete section is in Cardioceras
Valley and along the coast to the north of it, up Lo Rosenkrantz’s
locality 1V, referred to below, while Gray- and Kiderlen Ravines, and
Pinna-, Astarte-, and Crab Valleys, also on the eastern flanks of Hartz
Mtn., are the principal remaining fossil localities. The Ravine 2 W (Char-
cot Bay), the South and West Rivers, mentioned in the text, have
yielded only a few isolated fossils; and since they will appear on Ur. Al-
dinger’s map, they need not now be considered in detail. For the present
purpose it is sufficient Lo mention that the formations mentioned below
app'ear to be continuous over the whole area and to be fairly uniformly
developed, although the fossiliferous bands collected from at the dif-
ferent localities may not always be on exactly the same levels.

From Dr. Aldinger’s stratigraphical account it will be seen that
the lowest sedimentary formation is his Charcot Bay Sandstone which
rests directly on Caledonian granite. Beginning with a coarse con-
glomerate, this gritty sandstone, of a yellowish to whitish colour and
about 200 m in thickness, is entirely unfossiliferous. Its age thus is
unknown. It is succeeded by another 200 m of sandy, micaceous, dark
shales, with severa layers of large concretions, enclosing rare and badly
preserved Cardioceratids, belemnites, pelecypods, and plant remains.
Unfortunately, Dr. Aldinger's collection includes only a single fragment
of a Cardioceras from these lower shales, and that from an isolated
exposure; but all the fossils from Rosenkrantz's Section 1V may perhaps
have come from concretions in these Cardioceras Shales. The section
is described as follows:—
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IV. Section near northernmost basic dyke, east coast of Milne Land.

30 m. Blue, shaly, calcareous concretions without fossils.
25 m. Sandy concretions with numerous pelecypods and belemnites and
sonic small ammonites.

Rosenkrantz described the pelecypods as similar to those of the
much later 100 m horizon in his section 1 at Cape Ledie to the south
and thus missed the presence of Oxfordian beds, as Parat and Drach,
after him, did not discover the pre-“Portlandian™ part of the succession.

The only fossil described from the Cardioceras shales is:

Cardioceras all. zenaidae, 1lovaisky.

In view of what is said below about the resemblance of the fossils
from Rosenkrantz’s section IV to those from the higher Pecter Sand-
stone, | am listing this assemblage separately. It consists of!):—

Cardioceras sp. juv. ind.
Cylindroteuthis sp. nov. ? ind.
Pachyteuthis aft. panderiana (d'Orbigny).
Pseudomonotis p. ind.
Pinna afl. lanceolata (J. Sowerby)
Ostrea (Liostrea?) sp. ind.
Pect.cn (Entolium) ct. demissus, Phillips.
Pecten (Camptonectes) ail. lens; J. Sowerby.
Lima (Plagiostoma)cf. mutabilis (Arkell).
Lima (Plagiostoma) sp. ind.
Parallelodon  keyserlingi (d’Orbigny).

\ Astarte extensa (Phillips).
Astarte? sp. ind.
Arctica? . ind.
Pleuromya cf. tellina (Agassiz).
Mactromya sp. (fide Rosenkrantz).
Serpula . ind.

Towards the top of the Cardioceras Shales and only a few metres
below the overlying Pecten Sandstone an assemblage ol Cardioceratids,
with a few other fossils, was collected, but again at isolated localities
(231 and 232) so that no section can be given. The assemblage includes:—

Amoeboceras (Prionodoceras) transitorium, Sp. NOV.
A moeboceras (Prionodoceras) all. pseudocaelatum, nom. Nov.
Ringsteadia sp. ind.

1) Among others. The pelecypods are badly preserved (see Plate 15, fig. 1} bul
there is no doubt that if it be considered worth while al, sortie future dale to break
up the blocks more thoroughly, @ number of additional (though perhaps equally
indifferent) species may be obtained.
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Ezogyra nana (J. Sowerby).
Pecten (Entolium) cf. demissus, Phillips.
Serpula cf. lacerata (Williamson MS) Phillips.

The next higher Pecten Sandstone, of about 70 m thickness, includes
abed, at 11 m above the base, which is stated by Dr. Aldinger to con-
tain countless examples of a large species of Pecten, Dentalium, and rare
Cardioceras. Unfortunately only one fragmentary Cardioceratid (Plate 1,
fig. 2) was brought back from this Pecten band and the remains of a
Pecten in its matrix are unrecognisable. The matrix of the only other
fossils from the Pecten Sandstone, the Cardioceratid figured in Plate 1,
fig, 4, and the brittle-star represented in Plate 11, fig. 2, does not even
include Pecten fragments. The assemblage from the Pecten Sandstone
Formation thus makes a-meagre list:—

Amochoceras (Prionodoceras) afl. alternoides (Nikitin).
Amoeboceras (Prionodoceras) afl. superstes (Phillips).
[Dentalium sp., many Diirupal.

Pecten p.

Ophinrites 9.

It has already been mentioned, however, that the longer list from
Rosenkrantz’s Section IV may have to be added to the fauna of the
Pecten Sandstone rather than to that of the Cardioceras Shales.

The Pecten Sandstone ia succeeded by about 240—250 m or over
800 feet of dark shales and marls, sandy and rich in mica (like all the
Greenland sediments), and including several harder layers. At a height
of 19 m above the Pecten Sandstone, there is a layer of large concretions
(horizon 4) containing the Rasenia assemblage listed below, but some
fossils from immediately below 4 are aso included :—

Amoe.boce.ras (Prionodoceras?) prorsum, Sp. nov.
Amoeboceras (Amoebites) subkitchini, Sp. nov.
Amoebdeeras (Amoebites) irregulare, Sp. NOV.
Amoeboceras (Luprionoceras?) aldingert, $p. nov.
Pictonia sp. ind.

Pictonia Sp. juv.

Rasenia orbignyi (Tornquist).

Rasenia inconstans, sp. NOV.

Rasenia sp, ind.

Pachytenthis aff. panderiana (d’Orbigny).
Ostrea 0. ind.

Pecten (Entolium) cf. demissus, Phillips.
“Onychites” sp.

99 i)
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About 30 m higher or about 50 m above the Pecten Sandstone
there is a second layer of concretions (horizon ) which has yielded
the large:—

Rasenia borealis

figured in Plates 6 and 7. Higher again (30—40 m above y on the labels
but only 20 m according to Dr. Aldinger’s latest information) shales
with Amoeboceras (Euprionoceras)kochi follow and probably only a few
metres higher still the harder slabs with the crushed examples of Haoplo-
cardioceras, here figured. Together with fossils from presumably about
the same level but not definitely zoned, the forms just mentioned are
part of the following assemblage:—

Amoeboceras (Amoebites) elegans, Sp. nov.

Amoeboceras (Amoebiles) pseudacanthophorum, sp. nov.
Amoeboceras ([Zuprionoceras) kochi, Sp. nov.
Amoeboceras (Hoplocardioceras) dectpiens, sp. Nov.
Rasenia? sp,ind.

Buchia bronni, Rouiller. ;

Lucina? sp.ind,

These shales, at about 7080 m above the Pecten Sandstone,
having the appearance of oil shales and including (rare) remains of fishes
and plesiosaurs, pass up into unfossiliferous beds, about 50 m thick,
but. no line of division of any kind could be detected by Dr. Aldinger
that would serve as a natural boundary between the Oxfordian- Lower
Kimmeridgian series (Klgtt 1 Formation), described in the present part,
and the Upper Kimmeridgian and laler deposits (Cape Ledie Formation)
to bo dealt with in the next part.

About 125 m above the Pecten Sandstone or at the middle of this
shale series, there is a horizon with very badly crushed Perisphinctids.
Although they are here considered to be more closdly allied to Upper
Kimmeridgian ammonites than to Lower (and therefore figured in the
next part), they are still preserved in-black shales, like those from the
Hoplocardioceras- and other fow levels; and the first recognisable Upper
Kimmeridgian ammonite (of the pectinaius zone) does not occur till
36 m higher, after another series of barren, black shales. There are thus
altogether about 80—90 m or 300 [eet of almost unfossiliferous passage
shales between the Upper and the Lower Kimmeridgian series.

The succession may then be summarised in the following diagram-
matic column:—



Il The Upper Jurassic Invertebrate Fauna of Gape Leslie,"Milne Land. 67

Pectinatites Beds (Upper Kinmeridgian)

Unifossiliferous Shales (36
Band of crushed Perisphinctids

' UnfossiliferousShales (50m)

Amaoebites Shales(75m) with Oil, Shales at top

| > PectenSandstone (70m), with Pecten Band at itin above base

b %0 20%%"c% "0

N

DoD ocb oo

UV,

\ Cardioceras Shales, with layers ofconcretions (200m.)

CcoooocoQ

- Charcot Bay Sandstone, unfosstliferous (200m,)

X X X X = ;
- X 5 * x *| Caledonian Granite

Part of the Upper Jurassic succession on Milne Land, showing the
Neoxfordian-Fo-kimmeridgian portion.
(From information kindly supplied by Dr. H. Aldinger).



V. STRATIGRAPHICAL AND PALAEONTOLOGICAL
CONCLUSIONS

(@). The Age of the Faunas.

The determination of the exact age of oven those portions of the
succession that have yielded ammonites offers some difficulty. The
earliest ammonite is a Cardioceras, the Neoxfordian age of which is
established beyond doubt. The form was compared to a Russian Species
(C. zenaidae, Tlovaisky) which, in a previous correlation-table, 1) con-
sidered the equivalent of the upper part of the cordatum zone, but on
p. 1& T expressed the opinion that the Greenland form may have come
from the lower perarmatum zone, next above. Since 12) recorded a Cardio-
ceras aff. zena'idae from the Elsworth Rock (correlated with llovaisky’s
bed D,, but containing many fossils of his beds C and BE*#) it is probable
that zenaidae-like forms have an extended range, but there is little
doubt that the species just discussed is later than the isolated Jameson
Land Cardioceras caelatum, Pavlow, figured in Plate 15, fig. 3, a form
of the cordatum zone proper.

Unfortunately the small examples of Cardioceras associated with
numerous pelecypods (chiefly Parallelodon Fkeyserlingi) from Rosen-
krantz’s locality IV and stated (on p. 17) to be of perhaps the same
age as C. afl. zena'idae cannot be more accurately dated. They may,
however, be higher in the Neoxfordian, for their yellowish sandstone
matrix agrees with that of the main mass of the Pecier Sandstone. This,
Dr. Aldinger found to be on the whole poorly exposed, but containing
many internal casts of pelecypods, while the 2- 3 m (?) of the Pecten

* band, within this Pecten Sandstone, although also including many pele-
cypods, are characterised by numerous large and tightly packed examples

1) Spath, loe. Cit. (Pal. Indica, N. S, vol. ix, no. 2) pt. vi, 1933, p. 872.

%) Ibid., p. 866.

?) IntheCorrelation Tablejust quoted (p. 872) theC. 3in column 6isamisprint
for C, B.
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of Pecten and (above) many Diirupa. This rock is not represenfed in
the material before me, except by the single Amoeboceras fragment
figured in Plate 1, fig. 2.

The uppermost 40 m of the Cardioceras Shaes are described by
Dr. Aldinger as consisting of grey and black marls, rich in mica, with
more Solid, sandy bands and hard, black concretions. These marls con-
tain fossil wood and very many crushed Cardioceras; the concretions
on the other hand, in addition to fossil wood, include large examples
of Pecten, Goniomya and Cardioceras, al the mollusca having whbite
shells. At the base of this uppermost 40 m of the Cardioceras Shales there
is a more or less continuous layer of large, hard, bluish-black concretions
with Cardioceras; and the next lower 20 m are described merely as grey
and black, solid, micaceous marls. Now there is only a single Cardioceras
with a white tost (figured in Plate 2, fig. 4); the C. aff. zenaidae which
is marked as coming from between the Charcot Bay- and the Pecten
Sandstones is presumably from a lower level in the Cardioceras Shales,
but from an isolated locality, away from the typical section in the
Cardioceras Ravine. There is no evidence as to the age of Lhe lower
portion of the 200 m of Cardioceras Shales, but since in Jameson Land
an earlier species of Cardioceras has been found, it will be seen that
there is still room in the cordatum zone for all the Cardioceras shales. .

The fossils discovered by Dr. Aldinger and Mr. Sive-Siderbergh
in Jameson Land include a single belemnite, similar to Cylindroteuthis
subrediviva (Lemoine) from the Vardekleft Formation, and preserved
in the same black calcite, with white calcite in the alveolar cavity?).
I, is, however, from a locality (327), on Upper Muskox River, which
is close to 328 (Storgaard River), where Cardioceras caelatum was found.
They have not" collected Amoeboceras, like those from the Basalt Table
Mtn. (p. 78); but on Spath Fjeld, near Vardeklaft itself, Dr. Aldinger
has now also discovered shales with crushed Amoeboceras, interbedded
in the sandstone overlying the Vardeklsft Formation (bed C between
590 and 620 in my text-fig. 10, 1932). The only fragment before me
(no. 107), like some bad impressions from Dr. Biitler’s horizon 24a
on Jagged Mtin. (Zackenberg), seems to be closer to the forms here
described from the Lower Kimmeridgian part of Lhe succession than
the Neoxfordian; and the gap between the Gallovian Vardekloft For-
mation, and the Klaft 1 Formation is thus probably greater in Neill’s
Cliff than in the more western part of Jameson Land. From geologica
considerations alone, it is unlikely that the Cardioceras Shales, even
with the unfossiliferous Charcot Bay Sandstone below, completely
bridge the gap between the Neoxfordian and the Callovian, although
their combined thickness is 400 m or 1330 feet.

1) See Spath, lee. cit. (Medd. om Grenl., vol. 87, no. 7), 1932, pl. xu, fig. 3.
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It should he added that no Mesoxfordian (Divesian) or even Upper
Eoxfordian, i. e. Upper Callovian, ammonites are known from northern
Jameson Land, where Rosenkrantz’s “Fossil Mountain Formation" of
a thickness of about 300 m was described!) as presumably Oxfordian
and including possibly both Upper and Lower Oxfordian. Those of his
Cardioceratids from the upper fossil horizon that can be determined,
are crushed Cudoceras, sill belonging to the Callovian VardeklOft For-
mation; and 1 have already mentioned that the “Simbirskites?” re-
cognised by Pompeckj and quoted by Madsen are altogether doubtful.
Here again, however, the series was said to continue upward in the form
ol sandstones of great thickness from which no fossils have as yet been
collected. Clearly there is need for far more exploration in the interior
of Jameson Land before the gaps in the Jurassic sequence can be more
definitely fixed; and the absence of the Vardeklatt Formation in Milne
Land on the one hand, and of the Cardioceras Beds of Storgaard River?)
in the neighbouring Neill’s CIill on the other, suggest caution in putting
forward the idea of a general Neoxfordian transgression in this part
of East Greenland, or in extending it to the northern area, especially
Koldewey Island, where the evidence is amost entirely negative.

The assemblages listed above from the Pecten Sandstone and the
Amoebites Shales indicate that up to the Oil Shale horizon, at lesst,
there are no major gaps in the Rauracian—Lower Kimmeridgian
sequence. The faunas are not rich, but they include a few characteristic
species, allowing of correlation with the ammonite zones established in
north-western Europe and Russia, up to the mutabilis zone. | am not
yet in a position to suggest definite names for the successive Neox-
fordian horizons with Amoeboceras alternans, A. truculentum and A. ser-
ratum which | correlated with the southern transversarium and bimam-
matum zones, nor could zones be established on the strength of the few
corresponding Amoeboceras (Prionodoceras) here described; but the new
Greenland material enables us for the first time to recognise three,
if not four, horizons within the Rasenia beds of the Lower Kimmeridgian.

It is, of course, improbable that the upper limit of the Pecten Sand-
stone coincides with the boundary line between the Oxfordian and
Kimmeridgian formations. There may be a small stratigraphical gap,
but while the occurrence of a Pictonia and of a Prionodoceras? in the
assemblage from the concretionary band & suggests that the fauna is
still early Kimmeridgian, the Ringsteadia from below the Pecten Sand-

1) Rosenkrantz, in Lauge Koch: Geology of East Greenland. Medd. om Granl.,
vol. 73, B, 1929, pp. 146—7. See also Lauge Koch: Stratigraphy of Greenland.
Jbid., p. 254.

?) The example of Cardioceras caelatum (Pavlow) here figured (Plate 15, fig. 3)
wasfound loose, in theriver bed, and could have been transported for some distance.



I The Upper Jurassic Invertebrate Fauna of Cape l.eslie, Milne.Land. 71

stone (associated with Amoeboceras | Prionodoceras] of Rauracian aspect)
indicates that the 230 feet thickness of Pecten Sandstone really covers
only a comparatively small range near the border-line between the
Rauracian (or uppermost Neoxfordian) and the Sequanian (or Eo-
Kimmeridgian). )

When deciding whether to refer the assemblage from the nodule
bed & to the baylei or the “cymadoce’zone of Salfeld!), it must he re-
membered that the commonest ammonites are those large forms of
Rasenia with smooth outer whorls which form the true eymadoce group
but which are of pre-uralensis age. They are, however, associated already
with two species of Amoebites, indicalive of the higher zone; and it might
thus be held that the equivalent of the baylei zone, if not missing
altogether, would have to be looked for in the upper part of the Pecten
Sandstone, apparently unfossiliferous. On the other hand, the gigantic
Rasenia borealis comes from the nodule bed y which is 30 m or 100 feet
higher than horizen §; and the fragmentary and doubtful Rasenia(?)
figured in Plate 15, tig. 6, is from much higher still, suggesting that
these highest Eo-Kimmeridgian shales are still in the Rasenia zones,
especially since there are numerous large Cardiocerates but not a trace
of Aulacostephanus.

The baylei zone, of course, like the earlier zone of Ringsteadia anglica,
may be called a passage horizon. Ringsteadia does range (in” Dorset)
through perhaps 12 m or 40 feet of deposits at the top of the Oxfordian,
but Pictonia, even at the most typical locality (Ringstead Bay) is con-
fined to a few feet at the base of the Kimmeridge Clay?). At Westbury,
Wiltshire, | have mysell found Pictonia (of the type of P. latecostata,
Tornquisl) together with Ringsteadia; and in theclaysimmediately above
the iron ore, small Prorasenia, such as are here figured from Wootton
Bassett, occur, together with large, smooth, body-chambers that may
be Pictonia or Rasenia of the eymadoce group. Tn Pomerania, Dohm
united the zones of Pictonia baylei and Ringsteadia, but his badly figured,
gigantic ammonites are difficult to compare with the smaller types of
these forms. For general correlation, the forms of Amoebaoceras (Priono-
doeeras)of the Neoxfordian, and of A moebites etc. in the Eo-Kimmeridgian,
are thus of far greater significance, having also been found in Scotland?)
and Russia, Spitsbergen and Greenland, in addition to the less well

1) Die Gliederung des oberen Jurain Nordwesteuropa &ec. N. Jahrb. f. Min. &c.,
Beil. Bd., xxxvir, 1913 p. 129.

*) Salfeld, loc. cit. (1913), p. 205. See also Arkell: Jurassic System in Britain,
1933, pp. 451 & 454.

8 Bailey and Weir: "Submarine Faulting in Kimmeridgian Times. East
Sutherland”. Trans, Roy. Soc. Edinb., vol. tvii, pt. n, 1932, p. 4G3, aso stated
that "the baylei -zone had not been identified".
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established occurrences in Novaya Zemlya and California. Since the
nodule bed é is 19 m or over 63 feet above the Pecten Sandstone, its
reference to the “eymadoce™ zone is thus justifiable. But in view of the
occurrence of a doubtful Rasenic? some 180 Feet higher it seems that
even the horizon y (with R. borealis) may fall within the “eymadoce”
zone of Salfeld. The two groups of forms recognised by Salfeld in the
genus Rasenia are thus probably successive in time, R. cymadoce, still
close to Picionia, being the older and perhaps confined to the baylei
zone; R. uralensis and the typical Market Rascn species, never associated
with Prorasenia, the younger'). In a sowly accumulated deposit like
the Abbotsbury Iron Ore the separalion of these two elements may
be very difficult; conversely in East Greenland, the “cymadoce” for
better uralensis)?) zone may include d much as a hundred leet of shallow-
water deposits.

Unfortunately the evidence for dating the two highest assemblages
(with  Amoeboceras (Euprionoceras) kochi and A (Hoplocardioceras)
decipiens) is as yet inconclusive. The doubtful Rasenia? sp. ind. figured
in Plate 15, fig. 6 might conceivably be a crushed form of Aulacostephanus
of the group of A. phorecus (Fontannes)?), placed by Beurlen?) in the
pseudomutabilis (or eudoxus) zone. In Dorset, only small forms of Amoe-
boceras of the anglicum group (= Nannocardioeeras) go up into the
Aspidoceras beds (“yo” or upper mutabilis zone), 20— 25 feet below
"Broad Bench”. According to Salfeld, they occur even in the next
higher pseudomutabilis zone, although | have not myself found either
Aspidoceras and its aptychi, or Nannocardioceras in the Aulacostephanus
shales which range (for 140 feet) up to 30 feet above the Maple Ledge
stone band, to be followed by the first Grawvesia 45 feel below Yellow
Ledge®). In Scotland, however, large forms of Amocboceras (Eupriono-
ceras and Amoebites) occur in Lhe mutabilisand eudozus beds of Culgower
and West Garty, so that the Cardiocerates alone cannot be accepted
as evidence of an age earlier than the pseudomutabilfs zone. Again

) Not vice versa, as slated by Buck man, who separated the bayler and cymadoce
hemerae by four imaginary horizons, among them the uralensis hemera (Type
Ammonites, vol. vii, 1930, p. 25).

®) This species has been misinterpreted by R. Douville (Pal. Universalis, 1911,
pl. 210). At Market Rasen, Lincolnshire, forms exactly like d’Orbigny’s figs. 6—7
occur quite commonly and | have seen it aso from Kintradwell. Scotland (B. M.,
no. G. 36500).

# In Dumorlier and Fontannes: Descriplion des Ammonites de la zone a
Amm. tenuilobatus de Crussol (Ardéche). 1870, p. 108, pl. xv, Jigs. 3, 3a.

. ) Die Gattung Rasenia im Schwibischen Jura. Centralbl. f. Min. ete., 1924,
p. 251

%) On the eastern side of Kimmeridge Bay (Ilen Cliff) | have found Gravesia

of the gigas type between 30 and 52 feet below Yellow Iedge.
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Buchia (‘Aucella’) bronni is not helpful, since it ranges from the Neox-
fordian up to the eudoxus zone. It has, however, been found on Koldewey
Island (K10ft 11) together with Aulacostephanus? groenlandicus, Ravn,
and since Aulacostephanus is so common in Britain as well as in Russia,
its absence in Milne Land is at least as suggestive as the morphological
resemblance between Hoplocardioceras and Aspidoceras. Unfortunately,
as the next higher 160170 feet of shales have not yielded fossils of
any kind, it is impossible to appraise the extent of the gap which se-
parates the assemblage of the Qil Shales from the first Neo- Kimmeridgian
ammonites above. In Dorset, the 140 feet of Aulacosiephanus beds are
succeeded by 50 feet of Gravesia beds (up to Yellow Ledge), then 80 feet
of shales with Subplanites and Lithacoceras spp. and Subdichotomoceras(?)
spp. (up to Top Ledge), further 80 feet of shales with Subplanites
grandis and S kimmeridgensis (Neaverson), Lithacoceras(?) pyriticum
(Neaverson) and L.(?) biwium (Buckman), and 125 feet more with
Subplanites and Virgatosphinctoides spp. (up to the lowest of the three
white stone bands ( — Blake’s') bed 20). | am including the 60 feel of
shales in between the three white stone bands in the pectinatus zone,
although, as mentioned in the discussion of this succession in the next
part, | have not found Pectinatites myself until about six feet below 'the
middle band. But it will be seen that there are at Kimmeridge about
500 feet of shales in between the upper mutabilis (or “yo'') and the
pectinatus zones, as against 300 feet at Cape Leslie. This, however, does
not prove that there is a slratigraphical gap in the Greenland sequence;
the intervening Middle Kimmeridgian shales will simply ‘have to be
left out of the discussion until more ammonite evidence is collected.
It may, however, be remembered that even in the Boulonnais the Kim-
meridgian (so-called Lower and Middle Portlandian) succession in
between the Argiles feuilletées noires (below the La Rochettc nodule
bed) and the Grés de la Créche inférieur below (with Gravesia portlandica
and Perisphinctes bleicheri) is far less well developed than on the Dorset
coast, -only just across the Channel, comprising only about 40 [eel of
deposits?).

The approximate positions in the Upper Jurassic of the Milne Land
faunas dealt with in the present part are shown in the following scheme
(p. 74).

1) On the Kimmeridge Clay of England. Quart. Journ. Geol. Soc., vol. xxxi,
1875, p. 199.

2} See Pruvost: Les subdivisions du Portlandien boulonnais d’aprés les am-
monites. Ann. Soc. géol. Nord, vol. xvrx, 1925, pp. 194—196.



Ammonite Zones of the Neoxfordian

and Eo-Kimmeridgian and their Representatives in East-Greenland.

Z0nes:

| Gravesia portlandica and Perisphine-
IAuIa.costephan.us pseudomutabilis and
[ A -uridorns B EISERRSETY L

| Aulacostephanus yo and Aspidoceras
longispinum

Eo-Kimmeridgian

| Pictonia baylei and Rasenia eymadoce

i n
I
Ringsteadia anglica and Amoeboceras |

SEFPaiinG. - -, Papal W ||

Amoeboceras truculentum .. ....... .. '

[
Amoeboceras alternans..............
Cardioceras maltonense

Neoxftordian

Cardioceras cordatum. .........v.... [

Cardioceras cardia . - .- ovooooaii.
Creniceras renggeri......c...iv.eues

w.

(w.

9

Milne Land

Haoplocardioceras decip iens

[Ditto

Euprionoceras kochi?]

Horizon

Rasenia borealis)

Horizons §
(w. Rasenia orbignyi)

Pecten Sandstone (upper part)?

Amoeboceras all. superstes

Amoeboceras iransitorium

Cardioceras ali. zenaidae

(Charcot Bay Sandstone?)

|(Vardekloft and Jagged M ountain)

Jameson Land |
|

Northern Area

Hoplocardioceras decipiens
(Kuhn Island)

?

A ulacostephanus (?) groenlandicus
(Koldewey |sland)

g ‘tes ?
i e ) | Hochstetter Foreland?|

[Parallelodon keyserlingi bed
(Fligely Fjord)?]
Amoeboc. rosenkrantzi
(Wollaston Foreland)
Amoeboceras ravni

? © (Koldewey lsland)

Amoeboceras rosenkrantzi
(Basalt Table Mountain)

Cardioceras caelatum
(Storgaard River)




IT  The Upper Jurassic Invertebrate IFauna of Cape Leslie, Milne Land. 75

(b). Comparison with other Faunas.

On perusing the faunal lists given in section |1l of this paper it
will be seen that those species that are not new are compared or identified
chiefly with Russian forms, and only occasionally with species of north-
western Europe, if we except pelecypods like the Pectens etc. that
were attached to British species merely because these are better known
than the corresponding forms of, for example, Spitsbergen. These are
still largely undated and to me at least, the date of existence is perhaps
the most important factor to know ahout any fossil. Spitsbergen, of
course, iS the region to which we look in the first place when correlating
the Greenland faunas hero described, especialy since | have myself?)
recorded from there such ammonites as Amoeboceras, Pictonia and
Rasenia.

In the case of the first of these three genera, there can be no doubt
that both the Greenland and the Spitshergen forms are extremely close
to the British and Russian species of Amoeboceras. This genus is the
direct successor of Cardioceras which was equally prolific in earlier
Oxfordian times in northern Europe and spread as far as Siberia and
into the Sundance Sea from Alaska down to Wyoming and Utah. Both
are so widely distributed in the Arctic region and in northern Europe
that specific comparisons are unnecessary. The Greenland forms iden-
tified with the Siberian Cardioceras caelatum, Paviow, or the Central
Russian (. zenaidae, Tlovaisky, could well be matched by examples
from the English cordalum beds or those of Lithuania, Poland, the
Ardennes and Switzerland, but al the Alaskan and Wyoming species
of Cardioceras known to me are different simply because they are of
earlier (upper lamberti- lower cordatus) date. Cardioceras itself has been
recorded by Sokolov?) from Spitsbergen and by Frebold from Novaya
Zemlya, but | am here suggesting (p. 22) that the latter author's
C. excavatum var. arciica, Pavlow, is in reality an Amoeboceras of the
upper Neoxfordian.

The genus Amoeboceras, including the younger Cardiocerates, in
fact, seems to have a far wider distribution around the Arctic thay
Cardioceras itself. In some areas, no doubt, such as Novaya Zemlya,
whence Salfeld and Frebold®) recorded a small Amoeboceras, referred
to A. (Nannocardioceras)subtilicostatum (Pavlow), there has as yet been
insufficient exploration. Conversely, in others, such as the Petchora
region, the record of Cardioceras cordalum (by Keyserling) is probably

1) Loec. cit. (Ceol. Mag., 1921), p. 3Bl

) See in Sokolov and Bodylevsky, lor. eit, (Skrifter om Svalbard, no. 35),
1931, p. 20, but dso p. 136.

% Jura- und Kreidefossilien von Nowaya Semlja. Rep. Sci. Res. Norweg.
lixped. Novaya Zemlya, 1921, No. 23, 1924, p. 5, pl. 1, fig. G.
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due lo misidentification of one of those forms of Amoeboceras that were
later (1912) described by Sokolov, although there is perhaps no reason
why Cardioceras sensu stricto should not aso occur. But, even on the
opposite side of the Arctic Basin, the Sundance Sea of the Divesian
and early Cardioceratan had disappeared to leave a small coastal strip
submerged, from California to Alaska, in which incompletely known
Kimmeridgian forms of Amoeboceras (so-called A. dubium) persisted,
Like earlier Neo-lurassic faunas, they immigrated from the Arctic
Province and, however hypothetical may be the Mackenzie Strait,
across the Yukon, Amoeboceras from Alaska and California cannot
anywhere be matched more perfectly than by the impressions figured
in Plate 3, iig. 1. This is not to say that Amoeboceras must necessarily
have originated in the Arctic; but while this genus, like its ancestor
Cardioceras, is far more varied in the Russian and British deposits of
Oxfordian age, the Lower Kimmeridgian of East Greenland has yielded
two groups of Cardiocerates (FEuprionoceras and Hoplocardioceras)
which are entirely unknown in England, and in the case of the second,
even in Spitsbergen. This group (Hoplocardioceras) has been mistaken
for Aspidoceras, a genus unknown from the Arctic and entirely replaced
by Amoeboceras already in Scotland; and it is interesting to note Lhat
in Alaska, such southern elements as Lytoceras and Phylloceras are
associated with Amoeboceras and “Aucella’’?). We know from the distri-
bution of the cephalopods and other mollusca, which could not have
lived in an ice-covered sea, as much as from the northward extension
of the range of corals, that in the Upper Jurassic the climate must have
been warmer than at the present day. But this does not exclude the
existence of climatic zones. No doubt, the dependence of ammonite
dispersal on ocean currents and tbe existence of actual land harriers
influenced the composition of the ammonite faunas in northern and
southern areas, for there is no question of the reality of the so-called
Boreal Province. But the poverty of the northern faunas in ammonite
genera, and the abundance of individuals of the few types known, is
again strikingly displayed by the Amoeboceras faunas of Milne Land,
Jameson Land, and Wollaston Foreland.

The higher faunas of the Rasenian age and especialy of the suc-
ceeding Aulacostephanitan?) are difficult to correlate since there are so
few comparable assemblages described from the Arctic Province. Rasenia

1) Stanlon and Martin: “Mesozoic Section on Cook Inlet and Alaska Peninsula’.
Bull. Geol. Soc. America, xvi, 1905, p. 407.

#} The term “Physodoceratan™, used by Buckman (Type Ammonites, v, 1922,
p. 7) is not acceptable since the genus Physodoceras, if not confined to the Rasenian,
is essentidly an early FHo-Kimmeridgian element and since the forms envisaged by
Buckman are true Aspidoceras.
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has been, recorded from Spitsbergen, but although some of Frebold’s?)
examples distantly resemble Ravn's Aulacostephanus? groenlandicus,
others are more doubtful; and this author himselfl stated?) that some
resembled Rasenia (rimera (Oppel). The association of at least one
example With an Amoebites of the kitchini group on the same slab (Fre-
bold's pl. 1x, figs. | and 3) makes the generic identification probable,
even if the inner whorls appear to be different from those of true Rasenia.
The badly preserved specimens recorded by myself?) are even more
doubtful, as is shown by the determination of one as R. ? cf. swindon-
ensis (Pavlow), a Portlandian species. 1 assumed them to come out
of nodules in the micaceous Amoeboceras Shaes, considering their dif-
ferent preservation, hut they may well be much later forms. Likewise
the species of Pictonia, including the ammonites figured by Lindstrim
as Ammonites iriplicatus, were thus determined partly on the strength
of the supposed association, partly on account of the smooth outer
whorls. But Frebold*) figured anumber of these and allies as Perisphinctes
cf. panderi and referred them to the Lower Volgian, as Sokolov had
done in 1922; and since Frebold's specimens are more favourably pre-
served, though also crushed, they may be held to show insufficient
resemblance to a Pictonia like P. costigera Buckman®) to justify my
(1921) determination. But Pompeckj also had recorded a Perisphinctes
cf. triplicatus (Lindstrom), together with Aulacostephanus and corre-
sponding “Aucella”. Moreover, it is only the discovery of very well-
preserved and very abundant material of forms of this panderi group
in Milne Land by Rosenkrantz and Aldinger that enables me now to
appreciate the extended range (from the Kimmeridgian® into the Port-
landian) of these ammonites; but, since they will be dealt with fully in
the next part of this memoir, it must suffice to state that neither Pictonia
nor Rasenia iS as yet known from Spitsbergen in undoubted represen-
tatives though Aulacostephanus may perhaps occur. Pompeckj already
recorded Aulacostephanus sp. and A. cf. subeudoxrus (Paviow) from Spits-
bergen and, however badly preserved the origina specimen of the
latter may be, | am not convinced that it is identical with Ravn's Aula-
costephanus(?) groenlandicus, any more than are the two Spitsbergen
examples of Rasenia figured by Frebold®), or, particularly, his Kuhn
Island form?). Yet it is possible that the form here described as Raserda

1) Loe. cit. (Skrifter om Svalbard, No. 31), 1930, pl. 1x, fig. 4, pl. xxu, fig. 2.

Y Ibid., pp. 21—22.

8 Loc. eit. (Geol. Mag., 1921), p. 3L

4 Loc. cit. (Skrifter om Svalbard, No. 31), 1930, e. g., pl. xu, fig. 2,

5 Type Ammonites, vol.-vi, 1927, pl. 716 (Compare Frebold's fig. 1 of pl. x1
or some of the figures on pl. x).

%) Loc. cit. (Skrifter om Svalbard, No. 31), 1930, pl. ix, tig. 4, pl. xxi1, fig. 2.

") Loc. cit. (Medd. om Graenl., vol. 94, no. 1), 1933, pL 1, fig, 13
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borealis is closer to the Koldewey Island form than is admitted on p. 49,
In that case the resemblance between the Upper Jurassic of the northern
area, recently discussed by Frebold?), and that of Scoresby Sound
would be enhanced. Among a large number of Amocboceras impressions
from southern Jameson Land (Basalt Table Mountain, horizon No. 24)
collected by Dr. Biitler, three of which are here figured (Plate 13, figs.
5—T), there are some very good matches of Ravn's examples of A. alter-
nans; and Mr. Rosenkrantz’s material from the CardiocerasValley on
Wollaston Foreland includes a very similar assemblage of forms of the
serralum-allernoides group, A. rosenkranizi, nov. (Plate 12, fig. 4;
Plate 13, fig. 5) being common to both areas. On Kuhn Island the am-
monites are badly preserved and some Aptian Sanmartinoceras have
been mistaken for forms of Amoeboceras; if 1 am right in identifying
Aspidoceras sp. ind. from that island with Amoeboceras (/oplocar-
dioceras) decipiens, here described, the resemblance belween the northern
and southern Jurassic areas of East Greenland is still further strengthened
but there is no section available from anywhere, comparable to that
measured by Dr. Aldinger on Milne Land.

As regards the palaeogeography of the Arctic in Oxfordian and
Eo-Kimmeridgian Limes, there islittle to add to what 12) have previously
said, although my correlation of the boreal Jurassic was concerned
chiefly with earlier formations. The occurrence of identical or amost
identical forms of Amoeboceras in Milne Land and Scotland on the one
hand, Novava Zemlya and Siberia on the other, like the occurrence of
the West European Hasenia orbignyi (Tornquist) is convincing proof
that there was ill direct marine communication between these areas,
as in the Callovian. The more interesting problem as to the affinity of
the East Greenland highest Jurassic with the Volgian of Russia will
be discussed in the next part.

') Loc. eit. (Medd. om Grenl., vol. 94, no. 1), 1933, p. 66.
%} Loc. cit, (Medd. om Grenl., vol. 87, no. 7). 1932, pp. 146 &c.
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Fig. 1.

Plate 2. Page

Amoeboceras (Hoplocardioceras) decipiens sp. nov. With rostrum.
Lower Kimmeridgian, upper Amoebites (= Oil) Shales. (Loc. 251) 36
Amoeboceras (Hoplocardioceras) decipiens sp. nov. Two smaller
examples on slab with numerous crushed Lucina (?) sp. ind. Lower
Kimmeridgian, upper Amoebites (= Oil) Shales. (Loc. 243). . . . . . 36
Cardioceras aft. zenaidae, |lovaisky. Side- and peripheral views
and sectional outline. Neoxfordian, between Charcot Bay and

Pecten Sandstones. (Loc. 255) ... ... .. ... ... .. ... .. .. 14
Amoeboceras (Prionodoceras) aff. pseudocaelatum nom. nov. Neox-
fordian, just below Pecten Sandstone. (Loc.232) .. ... .. .. . .. . 19

. Amoeboceras (Amoebites) sp. nov. ind. Lower Kimmeridgian. West

Garty, Scotland (B. M., no. G. 13278). ("Cardioceras lorioli”’, Salfeld

non Oppenheimer) . ... ... ... ... 31
Amoeboceras (Euprionoceras?) aldingeri Sp. nov. Two sides of
holotype. Lower Kimmeridgian, nodule bed 8. (Loc. 249) . . . . . . 28

. Amoeboceras (Amoebites) salfeldi sp. nov. (= Cardioceras pingue,

Salfeld, partim). Typical fragment from Cromarty, Scotland (B. M.,
no. C. 13256), with sectional outline. Lower Kimmeridgian, uralensis
ZONE . .. 1
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Plate 3. Page
Fig. 1. Amoeboceras (Amoebites) cf. elegans sp. nov. and cf. dubium (Hyatt).
Crushed impressions, with doubtful Lucina(?) sp.ind. Lower Kim-

meridgian, upper Amoebites (= Oil) Shales. (Loc. 237). . . .. . .. .. 3
- 2. Amoeboceras (Hoplocardioceras) decipiens Sp. nov. Holotype, with
Buchia (“Aucella’) bronni, Rouiller, on same slab. Lower Kimmeridgian,

36

upper Amoebites (= Oil) Shales. (Loc. 261). . ... .. . . . ... ... ...
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Figs. 1-3

4a, b.

5a, b.

Plate 4. P:

Amoeboceras (Amoebites) elegans sp. nov. Holotype (2); paratype
(1), and transition to A. (A) pseudacanthophorum sp.nov. (3).
Lower Kimmeridgian, upper Amoebites (= Oil) Shaes. (Loc.

Amoeboceras ( Prionodoceras)ravni sp.nov. Holotype, with sectional
outline. Neoxfordian, East Coast of Scotland (Shandwick?).
B. M., no.C. 27667 ... ... .. .. ... ...
Amoeboceras (Prionodoceras) marstonense $p. nov. Holotype. Neox-
fordian, Ringsteadia zone. Marston, Wiltshire. (L. F. S. Call.) ..
Amoeboceras (Prionodoceras) marchense Sp, nov. External suture-
line, enlarged x 3, of holotype (B. M., no. 50098) figured by
Crick (loc. cit., 1898, pl. xvi, figs. 9—10). Neoxfordian, Ampthill
Clay, Cambridgeshire . .. .. ... ... .. ... .. .. . ... ... . ... ...
Amoeboceras (Hoplocardioceras) decipienssp.nov. Two small examples
on slab with impressions of Lucina(?) sp. ind. Lower Kimmerid-
gian, upper Amoebites (= Oil) Shales. (Loc. 251). . . . . . . .. ..
Amoeboceras (Euprionoceras?)nathorsti (Lundgren), a, b, on a slab
of bituminous shale with A. (Amoebites) beaugrandi Sauvage .
(? left centre) and two intermediate examples (on right). Lower Kim-
meridgian, mutabilis zone, Culgower, Scotland. (B. M., no. C.
13181)

age
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Figs. 1, 6.

- 2a b

3a, b

4a, b.

Plate 5.

Amoeboceras (Amoebites) cf. elegans sp. nov. and cf. dubium (Hyatt).
Squeezes of two impressions (compare Plate 3, fig. 1). Lower Kim-
meridgian, upper Amoebites (= Qil) Shales. (Loc. 237). . . . .
Amoeboceras (Euprionoceras) kochi sp. nov. Holotype impression
and gypsiferous fragment, showing keel. Lower Kimmeridgian,
upper Amoebites (= Oil) Shales. (Locs. 237 and 208). . . . . . .
Amoeboceras (Prionodoceras) leucum <p. nov. Holotype. Neox-
fordian, Ampthill Clay, Cambridgeshire. (L. F. S. Coll.) For com-
parison with Greenland forms of the aliernoides group. . . . . . .
Amoeboceras (Amoebites) beaugrandi (Sauvage). Inner whorls, out
of a block with many examples of this species as well as with
A. (A) kitchini, Salfeld. Lower Kimmeridgian, cymadoce? zone.
Culgower, Scotland. B. M., no.C. 13245 .. ... . . . . . . . . . . .
Amoeboceras (Prionodoceras?) prorsum sp. nov. Holotype. Lower
Kimmeridgian, nodule bed 6. (Loc. 186). ... . ... .. .. . ...
Amoeboceras (Amoebites) pseudacanthophorum sp, NOV. Holotype
and fragment showing auriculae of outer whorl. Lower Kim-
meridgian, upper Amoebites (= Oil) Shales. (Loc. 203). . . .

Page

.34

. 26

22

.31

.24

.35
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Plate 6. Poge

Fig. 1 Rasenia borealis sp. nov. Crushed paratype. Lower Kimmeridgian,
nodule .bed': (Loc.-194). . . = 000 kT R 48

2. Amoeboceras (Amoebites) sp. juv. (labelled "cf. kitchini” by Salfeld).

External suture-line (enlarged x 3) of a fragment from the Lower
Kimmeridgian of Cromarty, Scotland. (B. M., no.C. 13314) = == . 30

3a-c. Cylindroteuthisp. nov.? ind. Ventral (a) and lateral (b) aspects and

section at aveolar end. Neoxfordian, Pecten Sandstone (or below?).
RoseNKrantz i Ioe SRV s R R R i W . L L e 50

4a-d. Cylindroteuthis sp. nov.? ind. Ventral (a) and lateral (b) aspects and

sections at alveolar (d) and at lower end (c). Neoxfordian, Pecten
Sandstone (or below?). Rosenkrantz loc. IV. .. .. .. .. .. .. . . . . 50
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Plate 7. Page

Pig. 1. Rasenia borealis Sp. nov. Central portion of holotype. Lower Kimmerid-
gian, nodule bed y. (Loc. 250). ... ... ... .. ... ... ... ... 48
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Plate 8.

of Plate 12, fig. 1. Lower Kimmeridgian, nodule bed 4. (Loc. 249)
2. Rasenia orbignyi (Tornquist) var. suburalensis nov. Same bed. (Loc.

Page

Fg. 1 Rasenia orbignyi (Tornquist). Plaster-cast of inner whorls of original .

43

3. Buchia (“Aucella”) bronni, Rouiller. Crushed right valve. Lower

Kimmeridgian, upper Amoebites (= Oil) Shales. (Loc. 203) . . .
4a, b. Pictonia baylel, Sdfeld (= Pictonia cymadoce, Bayle, non d'Orbigny).

Inner whorls. Lower Kimmeridge Clay. Wootton Bassett, Wiltshire.
(B.M., no.24710a). (Side-view not quite central). . . . ... .. .. . .
5a, b. Pictonia sp. juv. Side- and peripheral views. Lower Kimmeridgian,
nodule bed ¢ or just below. (Loc. 207). ... ... .. ... ... ... ..
6a, b. Serpula cf. lacerata (Williamson MS) Phillips. Neoxi'ordian, Car-
dioceras Beds, just below Pecten Sandstone. (Loc. 231) . . . . . . .
7, 8. Rasenia inconstans sp. nov. Two body-chamber fragments. Lower
Kimmeridgian, nodule bed <S. (Locs. 186 and 249) . . . .

.45
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Plate 9.

Rasenia orbignyi (Tornquist) var. aperta nov. Lower Kimmeridgian,

nodule bed d. (Loc. 249)

Ringsteadia sp. ind. Fragment from Neoxfordian, Cardioceras Beds,
just below Pecten Sandstone. (Loc. 231). ...... .. . .. .. ... . .|

Rasenia aff. orbignyi (Tornquist). Fragments of (crushed) inner
whorls. Lower Kimmeridgian, nodule bed d. (Loc. 186). . e
Cardioceras(?) sp.juv. ind. Three examples, natural size and enlarged

X 2, from Neoxfordian, Pecten Sandstone (or below?). Rosen-
krantz loc. IV

Ostrea Sp. ind. (attached to umbilicus of Rasenia orblgnyl) L ower
Kimmeridgian, nodule bed 6. (Loc. 186)
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Figs. 13

- ba b.

Ta-Cc.

Plate 10. Page

Rasenia orbignyi (Tornquist) var. ornata nov. (1) and two smaller,
doubtful examples. Lower Kimmeridgian, nodule bed ¢. (Locs.

TO1MET00F aNAE222) 58 | . Co =2t o1~ tseme e SR T ) LGS 43
Ostrea 3. ind. Same bed (Loc. 222). Attached to umbilicus of a
Raseniagorbignyic, | = 2,0 o o = ST T SRR e 54

Rasenia involuta (Salfeld MS.) nov. Small example, from the Lower
Kimmeridge Clay of Market Rasen, Lincolnshire (B. M., no.
50629b). The line of involution covers the secondary ribs at all

Sages . . ..o e g LSRRI SRR L T 48
Rasenia inconstans sp. nov. Holotype. Lower Kimmeridgian,
nodule bed 4. (Loc. 249). ... .. .. .. 45

Pachyteuthis aft. pandeiiana (d'Orbigny). Doubtful young example.
Lateral (a) and ventral (b) views and cross-section at upper end.
Neoxfordian, Pecten Sandstone (or below?). Rosenkrantz loc. IV 51
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Fig. 1.

3a, b:

Plate 11. . gl
Rasenia orbignyi (Tornquist) var. ornata nov. Lower Kimmeridgian,
nodule bed 6. (Loc. 190). . ... ... ... ... . ... ... .. ..
Ophiurites sp. ind. Fragmentary remains from Pecten Sandstone

NeoxfiordianSu(l*0CH 257 ) PP Fsseutamt & ol § §n Lo SNain e 3 el
Prorasenia hardyi p. nov. Inner whorls, showing resemblance to
Rasenia, before the return to perisphinctoid, biplicate ribbing.
Lower Kimmeridge Clay, Wootton Bassett, Wiltshire. (B. M., no.

PETL ) B b0t sl sl SO PG, a3 TR 40

.43
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Fig. 1.

2a-C.

3a, b.

Plate 12. R
Rasenin orbignyt (Tornquist). For inner whorls see Plate 8, fig. 1.
Lower Kimmeridgian nodule bed 4. (Loc. 249) . . . . . . .. . . . 43
Prorasenia triplicata. (J. Sowerby). Holotype, natural size, and
enlarged x 2 (Min. Conchology, val. I, 1815, p. 208, pl. xc, fig. 2).
Lower Kimmeridge Clay, Portland Roads. (B. M., no. 43955)... 40
Ringsteadia bassettensis nom. nov. Inner whorls of paratype of
R. marstonensis, Safeld (loc. cit., 1917, pl. x1, fig. 2) to show close
affinity between Ringsteadia and Pictonia (but compare inner whorls
of typical P. baylei, Plate 8, fig. 4). Uppermost Oxfordian, or lower
Kimmeridgian, Wootton Bassett, Wiltshire. (B. M., no. C. 15426). 41
Amoeboceras (Prionodoceras) rosenkrantzi sp. nov. Neoxfordian,
Cardiocerasdal, loc. 3. Wollaston Foreland (Rosenkrantz Coll.,
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Figs.

la, b.

3a, b.

4a, b.

Plate 13. B

Rasenia sp. ind. Body-chamber and suture-line. Lower Kim-
meridgian, nodule bed 6. (Loc. 186) . . .. .. .. ... . ... .. . ... . . .
Rasenia sp. ind. Suture-line of a large, unnamed, Market Rasen
form, with distant, untuberculate, single ribs already on cham-
bered part. Lower Kimmeridge Clay. Market Rasen, Lincolnshire.
(L.F.S Coll) . ... ... s
Prorasenia bowerbanki sp. nov. Inner whorls resembling Rasenia
evoluta at same diameter, before return to biplicate ribbing.
Lower Kimmeridge Clay, Wootton Bassett, Wiltshire. (B. M., no
2AT11Q) ...
Cardioceras (Cawtoniceras) blakei sp. nov. Plaster-cast of holotype
impression in a nodule (Drift), presumably ex Ampthill Clay.
Bedfordshire?. Neoxfordian. (L. F. S. Coll.) .. ... .. .. . . .
Amoeboceras (Prionodoceras) rosenkrantzi sp. nov. Squeeze of a
fragmentary impression from the Neoxfordian of Southern Jameson
Land (Basalt Table Mtn., horizon 24 of Dr. Butler). . . . . ... |
Amoeboceras (Prionodoceras) spp. ind. Two moreimpressions from
same locality, of forms of the serratum-prionodes-marstonense group

. Aulacostephanus cf. autissiodorensis (Cotteau). Doubtful inner

whorls, and outline whorl-section (taken at *) from Lower Kim-
meridgian (mutabilis or eudoxus zone) of Culgower, Scotland.
(B.M., no.C. 13216). . ... . ... . ...
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Figs.

la, b.

2a, b.

3a, b.

6a, b.

6a, b.

Plate 14.

Pachyteuthis aff. panderiana (d’Orbigny). Lateral aspect, and
portion of opposite side. Lower Kimmeridgian, nodule bed d.
(LOC.193). . .. o 51
Rasenia similis sp. nov. Inner whorls of holotype from Drift (ex
Lower Kimmeridge Clay) of Norton Wood, Norfolk. (B. M.,

Page

no. C. 36504). . . ... 46
Prorasenia bowerbanki Sp. nov. Holotype. Lower Kimmeridge
Clay, Wootton Bassett, Wiltshire. (B. M., no. 24712). . . .. . . . 43
Pictonia sp. ind. Body-chamber fragment. Lower Kimmeridgian,
nodule bed d. (Loc. 249) .. ... . . 41

Prorasenia triplicata (J. Sowerby). Larger example (compare
Plate 12, fig. 2). Lower Kimmeridge Clay, Wootton Bassett,
Wiltshire. (B. M., no. 24714a). . . ... . ... .. ... ... 40
Rasenia evoluta (Salfeld MS). Inner whorls, labelled by Salfeld,
from the Lower Kimmeridge Clay of Market Rasen, Lincolnshire.
(B. M., no. C. 8046). (Exposure of secondary ribs in umbilicus
more distinctly visible at larger diameters). . ... .. .. . 48, 49
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Fig. 1

- 3a, b

- ba b

- 8a h

Plate 15.

Pachyteuthis aff. panderiana (d'Orbigny). Dorsal view of an ex-
ample from the Neoxfordian, Pecten Sandstone (or below?). Rosen-
krantz loc. IV

. Cylindroteuthis 3. nov.? ind. Dorsal (a) and lateral views of an

example from the same bed . = . .

Cardioceras caelatum, Pavlow. Fragment Wlth sectlonal outllne
Neoxfordian, cordatum zone. Storgaard River, loose, loc. 328,
southern Jameson Land ... ... ... ... ... ... ... ..
Ringsteadia frequens, Salfeld. Part of inner whorls of an example
(B. M., no. 23881) referred to by Salfeld (loc. cit., 1917, p. 81).
Neoxfordian, Ringstead Bay, Dorset L
Prorasenia hardyi sp. nov. Holotype, showing apertural lappets.
Lower Kimmeridge Clay, Wootton Bassett, Wiltshire. (B. M., no.

Rasenia? sp. ind. Doubtful example, with impressions of Buchia
(“Aucella”) bronni, Rouiller. Lower Kimmeridgian, upper Amoe-
bites (= QOil) Shales. (Loc. 203). .. ... .. .. ... .. .. ... .. ... ...
Parallelodon keyserlingi (d'Orbigny). Crushed examples, on dab
with Cardioceras sp. juv. ind. (below centre). Neoxfordian, Pecten
Sandstone (or below?). Rosenkrantz loc. V. (Photo A. Rosen-
krantz, reduced by 2/3) . ... ..
Prorasenia? sp. ind. (transmonal to Rasenia). One of two examples
in the Blake Collection (B. M., no. C. 23107) from the Lower
Kimmeridgian, Abbotsbury Iron Ore, Dorset . .

Page

. 58
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